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Abstract: It has been shown by the research that young workers (<25 years old) are more subjected to workplace injuries than
old workers. But paradoxically, the injuries that young workers are exposed to are not severe. The study is aimed to find out risk
factors for injuries in construction industry focusing on the risk factors associated with young workers. The results show that
young workers are more involved in workplace injuries than old workers, irrespective of considering department size and type of
discipline. However, when variables are added for physical and psychosocial work environment in the safety climate model, age
seems to be of less importance. Physical demands (vibration and heavy lifting) and control over work pace are concerned with an
increased risk for injuries. This may indicate that the work task distribution among different age groups has an impact on injury
risk. Safety climate is not associated with risk for injuries. The study has an indication that the work task distribution between
two groups ought to be further explained in relation with injury risk.

Keywords: Accidents, Young and Old workers, Workplace injuries, Safety Culture, Safety Climate, Safety Legislations,
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I.  INTRODUCTION
The aim of this study is to find out the difference in injury between old and young workers working in the selected organization, and
further to study attitude and behaviour of the workers towards health and safety for a certain duration of time. This research work
tests the hypothesis that workplace injury rate is higher in young age group of workers than in the old workers. An assumption is
also that safety climate is of importance for injury involvement, in the sense that positive safety climate assessments are negatively
related to injury involvement and vice versa. Safety climate has, therefore, also being included in the model for this study.
The research questions are:
1) Is age an independent risk factor for injuries within the selected construction industry?
2) Is there any association between age and injuries, and how is it affected by physical and psychosocial work environment and
safety climate assessments?
3) The objectives set for this research to achieve the aims are:
4) to collect and analyze data of workplace injuries in the selected organization
5) to analyze the accident and injury rates in both young and old workers in a specified duration of time
6) to find out workers’ behaviour and attitude towards health and safety, and to see its impact on workplace injuries and incidents
7) to analyze the root cause of workplace injury and recommend the corrective and preventive actions to avoid such incidents in
all business operations of the selected company.
According to an estimation made by the International Labour Organization (ILO), a much increased number of young workers (15-
24 years old) and old workers (60 years and above) are expected to enter the workforce in the next 15 years (WHO, 2005). WHO
(2005) states that these two age groups of workers show a much higher disposition to accident rates. Although the work related
accidents and injuries have been reduced to a larger extent recently, the construction industry remains as one of the vulnerable
workplace owing to accidents happening at the sites, especially in the Gulf region (QCS, 2014). As the Gulf regions are developing
fast, there is an immense rise in the construction works due to the expected developments in a short span of time. In spite of the
potential health and safety management, that ensures safety to workers and the environment, frequency rate of injury is higher at the
construction workplaces (QCS, 2014). When the root cause of the accidents and injury in relation to human error, behavioural
models and other human factors is analyzed, it is found that human behaviour has been the main reason of accidents at workplaces
(Heinrich et al., 1980).
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The sensitivity of this issue is highlighted because workers’ attitude and behaviour has a great impact on their health and safety, and
on their surroundings; both positively and negatively. As far as young workers are concerned, they have poor judgmental capacity to
face critical issues because of their inexperience, workplace peer pressure and willingness of risk taking (Siskind, 1982).

In this context, it is necessary to analyze their attitudes to try to find out whether young workers’ attitudes and behaviour make any
difference and how the attitudes of old workers vary from those of young workers. Godwin et al. (2007) states that motivation,
attention and perception also change according to the type of worker (young or old), experience of worker (new or experienced) and
fatigue. Old workers are different from young workers in terms of physical and mental status. The deterioration of physical
condition reduces working capacities and recovery rates. The declining energy and physical health may affect their safety climate
and give rise to a dangerous working environment (see Fig. 1).
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Fig.1 The Functional Capacity over A Life Course (WHO, 2002)

The relationship between injury rate and safety culture or climate is interconnected. However, they are complicated and unclear

mainly as a result of the measurement issues. Different studies encompass different levels of analysis (Clarke, 2000):

a) comparing two groups of employees (young and old workers) within one company- with a high level of injury rate and with a
low level of injury rate and comparing individual climate scores;

b) aggregating climate scores across groups and departments and comparing with injury rates;

c) some studies refer injuries and accidents in terms of lower or higher severity.

Thompson et al. (1998) has given three reasons for which the accident rate is not a good measure of a company’s safety. They gave

reasons that accidents are rare events, not always under the control of job incumbents and it is not always consistently recorded.

Cooper (2000) adds that these types of data ignore the different exposures to risk inherent in occupations and that this can result in

under-reporting or over-reporting of accidents. Taking these disadvantages into consideration, Zohar (2000) introduced a new

outcome criterion called “micro-accidents”. In his research, micro-accidents correlated significantly with lost-days accidents and are

significantly predicted by the safety climate scale (Zohar, 2000).

The study can further be elaborating, after observing the selected organization, the high injury group and what the root cause

possibly is for their increased risk rate of injury. The issue has been highlighted, so that the management can arrange additional

training programmes to facilitate an opportunity to vulnerable group with a view to make the health and safety management free

from workplace incidents and injuries. This will also ensure the health, safety and wellbeing of young workers through improved

risk assessment, safe workplace design, suitable engineering controls, provision and use of proper personal protective equipment

and safety trainings.
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1. LITERATURE REVIEW
In this chapter an attempt has been made to review the relevant writings on workplace injuries of young and old workers in various
industries. The chapter critically reviews conditions and circumstances, under which young and old workers have to bear workplace
injuries.
Workers and injuries have been considered particularly in the context of their gender, age, experience, training and behavioural
safety. The most important aspect the chapter reviews is the impact of the practices of the organizational health and safety on young
and old workers, who are often compared in contrast.

A. Review
The crucial issue whether young workers are more prone to workplace injuries or the older workers, has been emphatically thought
of for some decades, and it has been explored that while at work young workers who have less experience are more likely to suffer
injuries and fatalities than old workers who are more experienced (Breslin et al., 2003). It was further stated by Breslin et al. (2003)
that there has been frequent injury to adolescents who work in the USA, Canada and Europe and this high frequency of injury is
considered to be a public health hazard, a matter of great concern. It has also been found out that the likelihood of being trapped in
workplace accidents varies by gender, age and the industry type (Breslin et al., 2003). Owing to the vulnerability of age and gender,
it has been observed that compensation claims for male adolescent and young adults were higher than those from older male age
groups, and this was consistent with the previous researches. However, as far as female workers of the same age group are
concerned, the pattern was antithetical; the claims for compensation were much lower (Breslin et al., 2003). The experience and
cognitive abilities of young workers are often considered to be less developed and are described as a perception of invulnerability
(Barker et al., 1996; Hargreaves and Davies 1996). The fact is supported by a Canadian study, arguing that the risk of accidents
among young adult workers is higher because of the nature of work and the poor conditions of work environment (Breslin et al.,
20074, b).
At this point, it is important to know the reasons why young workers have a higher occupational accident rate. Salminen’s study
(Salminen, 2004) has provided three reasons that are as follows:
1) As most studies elaborate, the rate of accident and fatality is based on the number of workers working full-time. However, most
of the young workers work part-time;
2) Young workers have less experience than old workers;
3) In spite of the prohibition by the law, young workers do dangerous jobs (Council Directive, 1994).
Various data clearly justify young workers’ accident rate. According to the European Statistics on Accidents at Work (ESAW), the
incident rate of work related non-fatal accidents per 100,000 workers in Europe was more than 40% higher among those aged 18-24
years in 2002, in comparison with the total workforce (EU-OSHA, 2015). Correspondingly, in 2003 young workers between 18 to
24 years of age accounted for 4.7 % of non-fatal occupational accidents compared to 3.3 % of workers overall. There was a decrease
in the accidents between 1995 and 2003, but this decrease in the proportion of young workers involved in accidents was much
smaller than that of the older workers. So, the fact remains that while at work young workers are at a greater risk of having an
occupational accident, though the average severity rate is lower (EU-OSHA, 2015). Age factor has been one of the main reasons for
occupational accidents. Adolescent males have been found to be suffering 1.5 to 4 times more accidents than the workers over 25
years (Breslin et al., 2003).
It is further to be noted that the age at which a certain injury occurs and the length of service are strongly correlated. Some earlier
researches showed that it was in the first year of their employment when 40% of workers below 35 years of age suffered injuries
(Root and Hoefer, 1979). Other researches have also found out that in 60% of the accident cases from manual handling in
construction industry, the incidents were observed to be in the first year of the workers” employment (Stubbs and Nicholson, 1979).
One of the most striking studies that describes changes in the age related occupational injuries has been the analysis of the
compensation data from 30 states in the United States, which elucidates that the reasons of lower accident rates among older
workers are their experience, maturity, and awareness of hazards (Root, 1981). Contrarily, the higher rates of accidents among older
workers are because of the fact that they become either careless or have declining reflexes. On the other hand, younger workers
have higher accident rates because of their recklessness, dangerous jobs and greenness to hazards. And if they have lower accident
rates, this means they have superior reflexes or they are exposed very less to the dangerous jobs that require experience (Root,
1981). This is the reason why young workers need training, information and supervision (EU-OSHA, 2015).
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It is worth noting that accident rates vary and they are sometimes unexpected, irrespective of workers’ maturity or experience. For
example, a study during 1924 and 1925 in a coal mine industry ( it is important in this context to cite such a classical accident study)
showed that working in 10 coal mines the highest risk was faced by workers over the age of 59 years, followed by the workers
under 20 (Vernon and Bedford, 1928). In this study, the workers at the safest position were 30-39 years old.

On the contrary, in his study Van Zelst (1954) made it clear that older workers had lower accident rates than young workers having
the same job experience at a copper plant. The report of Root (1981) suggests that injuries generally occur to workers of all ages in
similar proportions. However, inexperience, decreasing coordination, occupational restraints and senility are the notable differences
reflecting varied accidents (Root, 1981). Some other factors, such as heaviness of work, monotony or psychologically demanding
work might disrupt young workers, as it was found in a Danish study (Rasmussen et al., 2011). These factors along with the factor
of low social support increase the risk of accidents (Wegman and McGee, 2004).

There have been conflicting findings as well concerning age and risks of accidents. In a result of frequency and severity of accident
rates in relation to age factor, it was found that age was either preventing, or aggregating or was having no effect on frequency and
severity of accidents (Laflamme and Menckel, 1995). It was further observed that these conflicting findings were because of the
risks being distributed unequally on age groups. Schmidt et al. (1984) and Mitchell (1988) also pointed out that both task and age
had important distinctive effects on accident rates. In this context, some of the researches followed Warr’s framework (Warr, 1994).
According to this framework, occupational activities are classified into four categories viz. age-impaired, age-counteracted, age-
neutral and age-enhanced. This classification is based upon the change of job performance by the influences of accumulated
experience and decreasing basic capacities (Warr, 1994). A new dimension of age factor was presented by Laflamme and Menckel
(1995) who assumed that age is a negative factor in occupational performance and in the occurrence of accidents, because only a
few kinds of activities, such as strenuous physical activity, had been grouped as age-impaired (Warr, 1994). Furthermore, some
researchers believed that age and occupational accidents are related to what is called as positive linear or U-shaped (Chi and Wu,
1997). In this positive linear relationship, the rise of the occurrence of accidents is caused by the decline in age (Laflamme and
Menckel, 1995). Laflamme and Menckel (1995) gave the examples of accident occurrences as slipping, tripping and fall from a
height with fatal injuries.

In health care sectors, age and back injuries of nurses was studied and it was reported that in the studies of the effect of age,
contradictory results were found. Although age plays an important role in determining workers’ capacity to overcome the back
injury (Chaffin and Ashton-Miller, 1991), some researchers have found no relationship between age and back injuries. Some
research has found that young nurses have frequently experienced back pain (Mandel and Lohman, 1987) and accidents (Engkvist et
al., 1992), although the length absences from work has increased with age. Some other studies have not found any relation between
age and back problems (King, 1955; Rhodes, 1983; Root, 1981). However, the rates of back problems were found to be increased
among nurses over 40 years of age in a French hospital (Davezies, 1992).

B. Occupational diseases

There has been an increasing difficulty old workers face while performing certain tasks, such as firefighters (Cloutier and
Champoux 2000). In this case organizational flexibility should be taken into account, while observing the relationship between age
and accidents. Of the health problems, young workers had a lower chance of musculoskeletal problems, stress, depression or
anxiety, but they had a slightly higher chance of pulmonary disorders (Karjalainen, 2006). The total incidence of diseases increases
with age. It has been found that old workers have experienced a longer exposure to risk factors at work, so they have a greater
possibility of having occupational diseases, because of their long working career. On the contrary, young workers have a lower
chance of developing occupational diseases. It is therefore, important to note that the chances of getting work-related diseases have
nothing to do with age (Karjalainen, 2006). Nevertheless, the cases of acute diseases, like allergic and toxic reactions could be
higher among young workers, if not the chronic diseases, because of the fact that typical selection and the “healthy worker effect’
have little time to take effect (Rantanen, 2003). These occupational diseases are unnoticed or never reported. Under reporting of
accidents and occupational diseases is a major problem among young workers, which occurs due to young workers’ lack of
knowledge of the reporting process and hesitation to report hazards and risks (Breslin et al., 2005).

C. Legislation governing young workers
Young workers are vulnerable and in the light of their susceptibility, the European Council has issued the Directive 94/33/CE so as
to direct companies to take care of the young workers (Council Directive, 1994).
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The Fair Labour Standards Act (FLSA), 1938 protects young people from working in hazardous conditions and it emphasizes on a
very important reminding that work should not interfere with their education (FLSA, 2011) in USA. The aforesaid regulations have
emphatically limited the extent and type of work young people under 18 years can take up.

The Protection of Young Persons (Employment) Act (Irish Statute Book, 1996) aims to protect young workers’ health and asks
companies for an assurance that their work during school years does not affect their education. The Act fixes minimum age limits
and sets intervals for rest. It also prohibits late night work for those who are under 18 years.

As far as the enforcement of regulations regarding young people in Qatar is concerned, as per Qatar Labour Law 14, Article 86
(QCS, 2014), a young person who is under 16 years cannot be employed in a Qatar workplace. The law directs the companies to
make sure that young peoples’ health and safety is not at risk. If the workplace has one or more young persons, the employer must
make sure that the risk assessment is suitable and sufficient, and the due account is maintained for their immaturity and their
ignorance of the potential risks (QCS 2014).

D. Conclusion of Literature Review

Comparing young and old workers in terms of risks and work related injuries, the following conclusions out of this literature review

can be drawn:

1) Young workers do the jobs having little or no training (NIOSH, 2003; Bowling et al., 1998; Runyan and Zakocs, 2000),

2) Young workers frequently change jobs, so they lack consistency (Runyan and Zakocs, 2000),

3) Old workers develop skills and are confined to one job area, whereas young workers do a wide variety of works, such as
working in a restaurant, taking orders, serving food, cleaning and mowing the grass (Runyan and Zakocs, 2000),

4) Young workers do their jobs with little or without supervision (Runyan and Zakocs, 2000),

5) Young workers lack the experience and their physical and emotional maturity is needed to do a job (NIOSH, 2003),

6) Their unfamiliarity with the requirements of work procedures for some tasks (NIOSH, 2003),

7) Young workers are not aware of their legal rights and are ignorant of the prohibitions (NIOSH, 2003; Castillo et al., 1999),

8) They are more likely to suffer exposure to hazardous substances than old workers (NIOSH, 2003).

The review discussed about the differences between young and old workers on the basis of their physical, psychological, and social

responses, and is finally obtained that aging process makes functional capacity lower (Wegman and McGee, 2004). However, aging

process also increases experience that tends to enhance skill and expertise.

The final point that should be highlighted is that little pragmatic research about workplace accidents among young workers has been

published in the State of Qatar.

1. METHODOLOGY
In this chapter the research methodology is outlined and the relevant information or data has been obtained from the use of research
methodology and strategy. Methodology, as Oliver (2004) asserts, deals with the practical steps for how much organized the whole
research project is. The research methodology proposes an elucidation of the nature and process of the research, so that problem
should be sorted out and relevant solutions to a particular problem can be obtained (Welman et al., 2006).
The literature review underpins the research problem for a clear understanding of the background of the problem, which is then
investigated. According to Kothari (2004), a researcher is required by a research problem to find out the best solution to a given
problem. The problem investigated is the potential benefit to not only the young and old construction workers’ health and safety, but
also to the company at large.
Despite several control procedures and safe system of works in construction industry, both young and older construction workers
are exposed to many hazards and ergonomic challenges, and there is a perceived demand from clients, contractors and supplier to
consider safe condition and injury free work environment for construction workers (QCS, 2014).
As far as a hypothesis of a research is concerned, it is a declaration or proposition that is to be tested, relating to the empirical study
findings (Welman et al., 2006). Fellows and Liu (2008) further asserted that it is significant to use hypotheses in research when the
study is based on theory and previous work. The research problem and hypotheses guide the gathering of information required to
lead the formulation of research objectives. When these are connected together, they form a strategic plan of how to address the
research problem.

A. Research design
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The design of the research involves the primary step of the selection of methods, where a data is collected and analyzed with the

purpose of fulfilling the research aims.

When the researcher determines a certain problem to be investigated, the research design is considered. The researcher has clear

objectives and measurable hypothesis (Marczyk et al., 2005). The following five factors determine the effectiveness of the research

design:

1) the process to obtain information,

2) the presence and skills of the researcher,

3) the objectives of study problem,

4) the nature of the study problem, and

5) the availability of time and money for the research work (Kothari, 2004).

Different levels of analysis can result in different results. Different companies have different standards and different countries have

different legal standards for reporting injuries and accidents. The accident rate is not a good measure of the safety of a company

(Thompson et al., 1998) because of the fact that:

a) accidents are usually rare events, so the frequency of accidents can be statistically unreliable due to the restriction of variance;

b) accidents are not always under the control of employees;

c) accidents are not always consistently recorded. Probst and Brubaker (2001) demonstrated that for every reported accident there
are on an average 2.48 unreported accidents.

These types of data ignore the actual exposures of risk inherent in occupations and that this can result in under-reporting or over-

reporting (Cooper, 2000).

Taking these disadvantages into consideration, on-the-job behavioural factors are considered in the analysis of accidents of young

and old workers, even minor in nature.

Many studies investigating the impact of safety climate on accident use different measures made up of different dimensions, and this

limits the generalizability of the findings. Nielsen et al., (2008) used a Danish safety culture questionnaire composed of leadership,

organizational and worker factors.

Furthermore, models that seek an establishment of relationship between injury/accident rate and safety climate provide inconsistent

results suggesting variously, for example, that accident rate is directly predicted by safety climate (Wallace et al., 2006) or that

relationship is mediated by safety behaviour and hazards.

Despite these limitations, all of the studies cited above have reported a positive effect (direct or indirect) of safety climate on the

injury/accident rate. Therefore, it has been considered in this study to have behavioural safety inputs while comparing safety culture

or climate and injuries among young and old workers.

B. Overview of Research Strategy

When a data is collected by means of strategies and methods, it is to make sure that methods are precise and clear, as the outcomes
of the research could be impacted on (Fellows and Liu, 2008). Kothari (2004) has elaborated more on the type of methods required
by saying that a researcher needs to know how indices or tests should be developed, how the mean, mode, median, standard
deviation or chi-square could be calculated, and how a particular research techniques should be applied. Not only these, a researcher
also needs to know the relevance of the methods and techniques, and true meaning of them (Kothari, 2004).

Quantitative method and qualitative method are the two kinds of methods applied in a research project to collect data. These two
methods differ from each other in many ways, but simultaneously, they seem to complement each other at same point (Neuman,
2000).

The primary difference between the two approaches is that for quantitative method the objective data consisting of the numerical
presentation of the findings is required, while in qualitative method subjective data, with respondents expressing their own opinions,
is required. Both quantitative and qualitative approaches have been adopted for this study. The figure below (see Fig. 2) shows the
research strategy which was utilized for this research study.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

229



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue Il Feb 2024- Available at www.ijraset.com

Literature Review

v

Research Design

Field Work

e QObservations

e Structured Interviews
(All workers)

v \ 4
Qualitative Approach Quantitative Approach
\ 4 v Vv

Questionnaire Design

e Open-ended

e Closed-ended
(Young and old workers)

v

Data Analysis

\ 4

Conclusions and Recommendations

\ 4

Dissemination of research findings

Fig. 2 Research strategy

C. Quantitative Approach

In quantitative approach, researchers make use of statistical analysis, where researcher’s data is converted to a numerical index, so
that findings derived from a sample could be generalized so as to make the data accessible to the population. In this approach,
informal understanding coming from the researcher’s experience, plays a vital role (Neuman, 2000). Quantitative study aims to
direct all components in actions and depictions of the respondents (Henning et al., 2004). It is typical of the quantitative research
that it is composed of experimental and survey research. Survey research, that involves a sample of population, is very useful in
determining its characteristics (Kothari, 2004). Interviews or questionnaires are used to sample research respondents so as to obtain
the most possible required data. On the other hand, the experimental research involves a comparison of two groups at a single
outcome measure, so that some hypothesis of the causation may be tested (Marczyk et al., 2005).

In the context of this study, the literature review has suggested that comparison of young and old workers’ safety behaviour and
analysis of accident records would lead to potential improvements of health and safety culture within the organization. The
statistical survey approach has been useful for this study to determine counts, weight or mass of respondents relative to the health
and safety problems and the injury rates. However, the adoption of a quantitative method alone would not cover all the necessary
data required. The qualitative research approach has also been utilized to get the real result of the impact of other health and safety
dimensions connected to young and old workers.
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D. Qualitative approach

Qualitative research studies do not measure and quantify their results in the same way as the quantitative approach does (Marczyk et
al., 2005). However, qualitative research uses unchanged logic to get what is real in terms of quality, meanings, contexts, or images
of reality based on what people actually do. The aim of qualitative research is to obtain answers from questions based on ‘what’,
‘how’ or ‘why’ instead of trying to find out ‘how many’ or “how much’ (Green and Thorogood, 2004). The advantage of qualitative
research is that it recognizes the different experiences of respondents who are free to give their insights in a relatively unrestricted
manner, especially in this study where under-reporting of injuries is one of the major challenges expected. Further, qualitative
methods can be difficult to analyze, since respondents may provide so many different opinions that may affect the reliability and
validity of the study.

E. Data collection method

Primary and secondary are the two sets of data that are collected by the researchers for the research (Kumar, 1999). In primary data,
a data is collected with practical methods, whereas at secondary level relevant literature is reviewed, which is derived from the
theoretical knowledge. The process of the secondary set involves reading, understanding, linking ideas and the construction of
theoretical information with the purpose of identifying a research problem. It also includes the use of existing databases and other
data that have been collected by other researchers and are in the public domain.

The literature review supplies a clear awareness of the type of questionnaire suiting the study, participants involved and the type of
research instrument to be adopted. The literature review has been drawn from various journals, publications, textbooks, conference
proceedings and internet sources of information. Despite the relevance of the information gathered from different literature studies
and presentation, Welman and Kruger (2003) argued that these studies should be linked together, so as to provide the flow of a
logical argument.

The primary data has been gathered from the limited number of construction sites, offices of designers, subcontractors and workers.
In collecting primary data, as Kumar (1999) has indicated, various methods are adopted depending on the nature of the population
targeted. There are three data sources, viz. compensation claims of workers, health records, and questionnaire surveys. Each source
has its advantages and limitations. On its limitation, there could be under-reporting of workers’ injuries, which might be a limitation
with their compensation claims. For example, those workers who had suffered injuries deserved a compensation, but they never
thought of filing for a claim for compensation. This was mainly found among those workers who sensed that their injury was not
that serious (Shannon and Lowe, 2002).

F.  Study population

The population is the study entity which comprises individuals, groups, organizations, events and human products (Welman and
Kruger, 2003). The population is a successive pool out of which a researcher draws the process of selecting sample elements and
where the generalization of findings is done. The findings can only be generalized if the process of selecting elements is
representative. ‘Representative’ means that the selection process (sample) has the properties that are exactly in the same proportions
to the population, but smaller in number (Welman et al., 2006). According to Kothari (2004), the selected respondents should
represent the total population for the study, as far as possible, making the process (sample) small. In addition to this, the research
problem ought to be related with a particular population before the process of analyzing the population is drawn for the study
(Welman et al., 2006). Furthermore, the study population, as far as this study is concerned, has included all the workers within the
building and construction sites of the company. Excluded were those below 18 years of age, not being able to read or understand
either English, Hindi or Arabic, and workers having a solely administrative position in the organization (i.e. not at all present at the
work site). Apprentices and other employees being temporarily engaged have been included. The study focus has been on the young
and old workers, since it is of interest to explore if age constitutes an explanatory factor or not in work related accidents or ill health.

G. Questionnaire Design

De Vos et al., (2002) has well defined a questionnaire as an arrangement of questions on a format which the respondent completes
for a research project. Respondents are issued a questionnaire that is read, interpreted and answered. The purpose of a questionnaire
is to seek the views of individuals, groups or organizations who respond against a particular issue. There are two different forms of
questions in a questionnaire — open ended and closed ended questions (Fellows and Liu, 2008).
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Both types of questions have been adopted in this study. The study is designed as a cross-sectional questionnaire survey among
building and construction workers older than 18 years.

Closed ended questions are also acknowledged as quantitative questions, the data of which is analyzed statistically and where a wide
range of statements is given to the respondents who are supposed to tick the appropriate box (Welman et al., 2006). There is a
restriction for the respondents while they answer the questions, as there is a specific way of answering the questions.

On the other hand, in open ended questions respondents are accounted on their direct thoughts and insight (Welman et al., 2006). In
these types of questions, the researcher’s inputs don’t influence the respondents’ answers; hence, the respondents speak or write
what they really feel. Although these questions are easy to ask, they may pose difficulties for respondents to answer given that they
require critical thoughts. Fellows and Liu (2008) has further indicated that very often the researcher faces difficulties in analyzing
the responses of the respondents to the questions asked. Another difficulty, as Kothari (2004) has argued, is that the questionnaire
method works slowly, as many of the respondents are careless in returning it on time despite several reminders.

The questionnaire survey was conducted in the period March 2015-August 2015. Contact with building and construction projects
was established, asking for permission to perform a survey at the work site. After an appointment was made, a site visit was
scheduled during a lunch break. The questionnaires were mostly filled out during this break at the work site. Face-to-face interviews
were conducted on construction sites with workers to complement the data from questionnaires. Meetings with the respondents were
set up via telephone prior to the visit. During these meetings, respondents were given questionnaires to complete in the presence of
the researcher. However, some respondents indicated that they were busy and would return the questionnaire via email or the
researcher should return and pick them up on a particular day. Occasionally, larger groups from the company filled out the
questionnaire during an assembling (e.g. safety meeting and toolbox talk meetings).

H. Reliability, validity and risk factors

The instrument of collecting data should be reliable, and for being reliable it has to be consistent, dependable and stable. Most
importantly, if there is consistency in the research results, this means the research instrument is reliable. The sound and reliable
research instrument will give valid conclusions. Fellows and Liu (2008) states that the internal reliability of statements is measured
by Cronbach’s alpha, which ranges from 0 to 0.1. In this study, Cronbach's alpha coefficient of reliability has been determined for
scaled questions. The analysis of the reliability of scaled responses has been done by using Statistical Package for the Social Science
(SPSS). Validity is concerned with accuracy, effectiveness or trustworthiness of the interpreted data. According to Kothari (2004),
validity is the degree to which differences observe with a measuring instrument, which reflects true differences among those being
tested. It is, therefore, important for the researcher to be concise and clear as far as possible while designing research instruments.
The validity of hypothesis has been tested through t-test. When the data is collected and interpreted, the hypothesis is tested to check
its validity or truthfulness. Conversely, Fellows and Liu (2008) argued that not all research projects would require testing of
hypotheses which may either be rejected or not be rejected depending on the findings of the study.

Psychosocial work environment has been assessed by single items from QPSNORDIC (Lindstrom et al., 2000). The launch of the
programme geared by Nordic Council of Ministers was aimed to improve the data in terms of its quality and comparability. This
was to improve the data that was collected during interventions on the work environment conditioned by the psychological, social,
and organizational bases. A general Nordic Questionnaire (QPSNORDIC) is used for embodying the basic workplace psychological
and social factors. This has also been the aim of this study to apply workplace interventions and safety climate in the research. The
QPSNORDIC is a set of multiple choice questions that are related with the workplace psychological and social factors, such as
quantitative demands, control over work pace, influence on overtime, and help and support from colleagues and superiors
(Lindstrom et al., 2000). In this study the perceptions of safety climate have been assessed by the use of Nordic Occupational Safety
Climate Questionnaire (see Appendix-1). The questionnaire consists of 50 positively formulated and negated (reversed) items using
a four-point Likert scale (Kines et al., 2011). The 50 items which form the seven dimensions are evaluated on a four-point scale
from “strongly disagree” to “strongly agree”. The physical work demands are assessed by items from the questionnaire on a five
point risk level scale from “very seldom” to “very often”. These items have measured vibration, physical demands related to heavy
lifting, repetitive and monotonous movements, work with arms above shoulders and work with bent/twisted back or neck.

Safety climate is the term that is preferably used to suggest the application of psychometric questionnaire studies in the form of
measurement instrument (Hale and Hovden, 1998). On its negative side, when the qualities of the inclusion of personality variables
in safety climate scales are done, it becomes controversial, as it is known to be a failure to predict the involvement of accidents
(Lawton and Parker, 1998).
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However, safety climate has been effectively used in this study. The seven dimensions used in the questionnaire consist of:

1) Management safety priority, commitment and competence,

2) Management safety empowerment,

3) Management safety justice,

4) Workers’ safety commitment,

5) Workers’ safety priority and risk non-acceptance,

6) Safety communication, learning and trust in co-workers’ safety competence, and

7) Workers’ trust in the efficacy of safety systems.

Dimension structure and internal consistency (Cronbach’s alpha) for the seven dimensions have been analyzed in context of work
injuries among young and old workers and its relation to above seven dimensions (see Appendix-2).

I.  Outcome Variable

For this study the outcome variable is injury involvement. In the questionnaire, the respondents were asked if and how many times
the last six months they had been hurt in a specific accident, where they had to stop working for one hour or more. Each of the
alternatives was formed as an individual question, with categories “yes” and “no” pertaining to pinch, hit, collision, electrical shock,
fall on same level, fall from height, object in the eye, cut or scratch, violent threat, overstrain, or being buried. A sum score was
made and the respondents were classified as “injured” and “not injured”, irrespective of one or several injures.

J.  Analysis

A descriptive analysis has been performed for risk factors and outcome; for each item describing physical and psychosocial work
environment and for each of the safety climate dimensions. Mean and SD have been calculated using t-tests to find significant
differences in risk factors according to age and injury involvement. A stepwise logistic regression is performed, using injury
involvement (injured/not injured) as outcome variable. The statistical analysis has been performed in SPSS 18.0.

K. Confidentiality of Information

The survey and interventions must be planned to make sure that there is no discrimination between individuals and that the
information regarding the individual is anonymous and is protected. An information in advance has been passed on to the
respondents about the purpose of the questionnaire, how it would be administered and analyzed and how the presentation of the
results is done. The individual data should be confidentially maintained during and after the research work.

V. RESULTS

When workers have been given the questionnaire for their responses, a total of 474 workers answered the questionnaire. 17
questionnaires have been removed from the sample due to insufficient understanding of the language. Additionally, one respondent
has turned out to be below 18 years old which left a total sample of 456 respondents. 445 of these respondents represent 26 pre-
recruited departments, in addition to an uncertain number of subcontractors present on the days of data collection. Due to the
uniqueness of this research and interest of workers, the response rate on site has been 98%.

Background variables for the final sample are shown in Table I. Young workers (< 25 years) constitute 30.4 % of the total sample
(missing N=39). 38.2 % of all respondents are unskilled or apprentices. Most respondents work within building (the raising of
buildings), followed by adjacent building disciplines, labeled “building/construction techniques” (e.g. scaffolding, insulation,
flooring, painting, plumbing and ventilation work), and construction (e.g. ground work and infrastructure). To counter obliquity
between these groups in the analyses, carpentry is separated from the building/raising category, while electrical trades are separated
from building/construction techniques because of its distinctive character.

TABLE |
Demographic variables
Variable Category %
Age 18-20 years 17.2
21-24 years 13.2
25-34 years 24.1
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35-44 years 20.9
45-54 years 16
> 55 years 8.6
Education Unskilled 22.6
Apprentice 15.6
Skilled 53.6
University/University college 8.3
Type of discipline Building/raising (not carpentry) 31.4
Carpentry 21.3
Electrical trades 13.2

Building/construction techniques | 14.8

Construction ~ (ground  work, | 19.3

infrastructure)

Department size 1-9 workers 5.8
10-19 workers 10.4
20-49 workers 16.2
> 50 workers 67.6

A. Accident involvement:

In the total sample, 36 % (valid percent) report that they, during the last six months, have been injured at work and had to stop
working for at least one hour. The distributions of accidents and workers within each age group are shown in Fig. 3. Young workers
below 25 year of age seem to be overrepresented with self-reported workplace injuries. Workers between 25 and 35 have a similar,
but less clear tendency, while workers, 35 years and older, seem to be less involved in injuries than their sample presence should
indicate. Considering the type of injuries, cuts/scratches are the most frequent injuries for all ages and for young workers in
particular 34.2% of workers aged 18-20 years have experienced this during last six months. However, young workers are also more
involved in injuries related to objects in the eyes, lifting/overstrains, and fall at the same level. Older workers (> 55 years) are more
involved in accidents like collisions (10.8 % last six months) or falls on the same level (13.5 % last six months), and this group also
has a considerable share of scratches/cuts and collisions compared to other groups over 25 years.
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Fig. 3 Age and contribution in total sample and total injury sample

B. Physical and psychosocial factors

T-tests show that the respondents who have reported an injury during the last six months report a significantly higher degree of
vibrations, heavy lifting, repetitive movements, arms above shoulders and bent/twisted back or neck in their work than respondents
not reporting an injury (all: p=0.000). Those who are classified as injured have also reported less ability to decide their own work
pace (p=0.028) and amount of overtime (p=0.039).

When it comes to age (results not shown), young workers (< 25 years) report significantly more physical work demands than older
workers; namely vibrations (p=0.023), heavy lifting (p=0.000), repetitive movements (p=0.005), and working with arms above
shoulders (p=0.001). At the same time, the young workers have also reported more support from their colleagues (p=0.001) and
support from their superior (p=0.039).

C. Safety climate dimensions

T-tests show that respondents classified as “not injured” have significantly more positive safety climate assessments on six out
of seven dimensions (p<0.044). The two dimensions with strongest relation with injuries are “management safety justice”
(p=0.003), which contains items which address how the management treats employees involved in accidents, and “workers’ safety
priority and risk non-acceptance” (p=0.003), which addresses the risk perception and safety behaviour among the colleagues. See
the Appendix-2 for details on included items and Table 11 for means.

TABLE Il
Means and standard deviation (SD) for variables/dimensions used
Concept Variable/Dimension Scale Mean SD Mean Mean
(not injured) (injured)

'Work /Are you exposed to vibrations in hands/arms from|A 2.89 1.17 2.68 3.27%**
demands |machinery or equipment?

Do you perform heavy lifting? A 3.30 1.07 3.05 3.74%**

Do you perform repetitive and monotonousiA 3.25 1.04 3.11 3.49%**

movements?

Do you work with your arms above your shoulders?  |A 3.28 1.15 3.07 3.65***
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Do you work with bent/twisted back or neck? A 3.19 1.10 3.00 3.53***
Is it necessary to work in a high pace? A 3.43 0.92 3.39 3.49
Control  |Can you decide your own work pace? A 3.58 0.93 3.66 3.44*
Can you decide how much overtime you have to work? |A 3.44 1.31 3.54 3.26*
Support  |If you need it, do you get support and help from yourl/A 4.10 0.80 4.13 4.05
colleagues?
If you need it, do you get support and help from your/A 3.83 0.97 3.89 3.72
superior?
Safety (1) Management safety priority, commitment and B 3.06 0.45 3.09 3.00*
competence
climate
(2) Management safety empowerment B 2.93 0.41 2.97 2.86*
(3) Management safety justice B 3.04 0.42 3.09 2.96%*
(4) Workers’ safety commitment B 3.11 0.40 3.15 3.06*
(5) Workers’ safety priority and risk non-acceptance B 2.89 0.49 2.94 2.80%*
(6) Safety communication, learning and trust in co- B 3.06 0.40 3.10 3.01*
workers’ safety competence
(7) Workers’ trust in the efficacy of safety systems B 3.15 0.43 3.18 3.12

A: 1=very seldom, 5=very often

B: 1=strongly agree, 4=strongly disagree (in positive formulated statements)

p<0.001=***; p<0.01=**; p<0.05=*

Considering age and safety climate assessments, there have been no differences on dimension level (results not shown). However,
an analysis of single items shows that young workers significantly differ from older workers in assessing risk taking in the work
environment (young workers more agree) (p=0.005) and in perceiving management to place safety before production (young
workers more agree) (p=0.032). Older workers on the other hand, have significantly less confidence in the management’s ability and
willingness to take safety problems seriously (p=0.015), as well as they have less faith in early safety planning (p=0.048).

D. Correlations

Correlations between age and risk factors (physical and psychosocial work environment, and safety climate dimensions) are shown
in Table Il. Work demand variables correlate strongly with each other, which is also the case for the safety climate dimensions.
“Age” is significantly correlated with *“vibrations” (p=0.041), “influence on overtime” (p=0.006), “support from colleagues”
(p=0.002) and “support from superior” (p=0.024), but these correlations are weak. “Vibrations” and “heavy lifting” are significantly
correlated with the first six safety climate dimensions (p<0.005), and “bent/twisted back or neck” is significantly correlated to four
of the safety climate dimensions. Neither of these correlations is strong (r<0.3).
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TABLE Il
Correlations between age, workplace factors and safety climate dimensions (strongest correlations in greenscale, r<0.3)
Variables/Dimensions 1 2 3 4 5 6 7 8 9] 10| 11| 12 13 14 15| 16| 17| 18
1 [ Age 1.000 - | -.086 - - - - - - -083( .040 | .068 | -073| .094| .008| .031 ||
099 054 | .080| .068| .019| .095| .133 | .153( .110
* % % *

2 | Vibrations 1.000 033 .073 - - - - -
219( 122 224 214| 116 .102 097( 157|176 | -135| -144) 177 202 155
*EE * *EE *EE * * * *EE *EE % % *EE *EE %
3 | Heavy lifting 1.000 031 .082( .069 - - - - -
A01( 370| .431| 221 .109 53| 64| -181) -152( 235( 173 | .096
*EE *EE TEE *EE & *EE *EE *EE TEE *EE *EE *
4 | Repetitive movements 1.000 069 | .071 | .100%| -.079 -| -.088( -.092 -| -085 -
40| 348 277( 129 120 159 037

TEE *EE *EE % * *EE
5 | Arms aboveshoulders 1.000 088 | .088 015 .090| -.074 -| -036| -.025 - -073 -
520 10 149 J22 018

*EE * % *
6 | Bent/twisted back or 1.000 072 | 076 | .086 . - - - -
neck 232 170 50| 187 -102| -155( 170 .110( 115
*EE *EE % *EE * *EE *EE * *
7 | Working in high pace 1.000 -060 | .090 -.086 . -064 . . -
217 099 19| -136 J49 [ 096 | 072

TEE * * % % *

8 | Control over work pace 1.000 - . -| -086 -
243 170( 211 140 131 -157| -.096| .156 089

*EE *EE *EE % % *EE * *EE
9 | Influence on overtime 1.000 -086 -| -0358) -.084 -1 -079 -
A4 125 065 J148 074

* % %
10 | Support from colleagues 1.000 - ’ . = 3
356 275 196 | -280| -245| .169| .267| .261
E® *EE *EE *EE *EE *EE *EE *EE
11| Support from superior 1.000 = * . = =
281 229 -221( -190( .182| .215| .169
*EE *E® TEE *EE *EE *EE *E®
12 | Safety climate (1) 1000| 471| 454 .524| .404| 468 .502
*EE TEE *EE *EE *EE *EE

p<0.001="*%% p<0.01="** p<0.05="*

E. Logistic Regression

The results from the stepwise logistic regression are shown in Table 1V, and the strongest relations (regarding both p-value and
confidence interval) are marked dark green whereas light green indicates significant results with p<0.05.

Low age is a significant explanatory factor for injury involvement, also when controlling for department size (Step 2) and discipline
(Step 3). However, discipline is an independent significant factor, where being employed within building/raising, carpentry and
building/construction techniques is associated with increased injury risk. When work demands are added to the model (Step 4),
age is ruled out as an explanatory factor for injuries. In this step, “vibrations” and “heavy lifting” show significant associations with
risk of injuries. At the same time, the category “building/construction techniques” loses its significance, while “electrical trades”
becomes significant. Items for control (Step 5) do not change the status for work demand variables, but “control over work pace”
shows a significant relation with injuries. It also strengthens the relation between carpentry and injuries. Adding the seven
dimensions for safety climate (Step 7) does not further contribute to explaining injury involvement, but the two disciplines
“building/raising” and “electrical trades” are no longer significant in Step 7. At the end, the stepwise logistic regression analysis
indicates “carpentry”, “vibrations”, “heavy lifting” and “control over work pace” as significant explaining factors for injuries. The
strongest independent variable is carpentry.
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TABLE IV
Stepwise logistic regression
Step I’ Step 2! Step ¥ Step 4' Step & Step 6 Step T
Variable | Category] OR | 95%CI | OR | 95%CI | OR | 95%CI | OR | 95%CI | OR | 95%CI | OR | 93%CI | OR | 93%CI
Age' <25 [L62% (103- |L68% (1.06- |L69% (1.03- | 140 | (083- | 139 |(082-237)| 141 [(0.82-2.42)| 141 | (0.81-247)
years 25 2 179 2.36)
Deptt. | 1-9 employees 158 [ (0.67- | 139|057 | 123 | (047- | 134 [(051-3.56)| 127 |(0.47-340)| 115 |(0.42-3.12)
size 37 4.00) 323)
10-19 employees 109 [ (054 | 088 | (041- | 0.92 | (042- | 090 [(041-1.98)( 091 |(0.41-2.00)| 097 |(0.43-2.22)
2.0 1.56) 20
20-49 employees 139 [ (0.78- | 0.92 | (048- | 0.84 | (043- | 088 [(044-176)| 0.86 |(0.43-1.74)| 080 | (0.38-1.66)
249) 1.74) 1.66)
Building/raising (not carpentry) 2A0%| (L19- | 28%) (101- | 2.21% | (1.03-4.74)| 2.26* | (1.05-4.86) [ 2.07 | (0.94-4.36)
L 485) 437)
Dicpliner ety 1% 09 16 (1s% 18 -
9.82) 9.03) 10.11) 1027) 10.01)
Electrical trades 223 | (095 [ 2.61%((1.00- | 2.79* | (106-7.34)( 2.76* | (1.05-7.27)| 2.52 [ (0.93-685)
5.26) 6.83)
Building/Construction techniques (not 2A4%( (1.03- | 207 | (083- | 2.06 |(0.81-527) 2.04 | 0.79-525 [ 2.02 | (0.77-5.32)
lectrical trades) 575) 52)
Work | Vibrations 194%| (L12- | 1.85% [ (1.07-3.20)| 1.86* | (1.07-3.23)| 1.95%| (1.11-3.43)
demands 33)
‘ Heavy lifting 200 (L17- [ 2.01% | (L15-3.50)| 2.01* [ (L15-3.51)  1.89%| (1.06-3.35)
350)
Repetitive movements 135 | (090- | 155 |(0.89-2.68)| 136 [(090-2.72)( 155 |(0.89-2.72)
G
Arms aboveshoulders 072 [(0.39- | 071 [(0.39-130)( 0.70 |(0.38-1.29)| 0.75 [ (0.40-1.39)
131)
Bent/twisted back or neck 173 [ (095 | 0.68 |(0.92-3.09)| 169 [(092-3.09)( 1.69 |(0.91-3.15)
3.15)
Workingin high pace 0.76 [ (0.46- | 0.68 |(0.40-L14)( 0.67 |(040-L13)| 0.67 [(039-1.14)
12
Control* | Controloverwork pace L77% | (1.08-2.92)| L.74* [(1.05-2.90)| 1.67%((1.01-2.85)
Influence on overtime 090 |[(0.55-147)( 090 |(0.54-147)( 0.88 | (0.53-147)
Support*| Support from colleagues 0.78 [(045-135)| 0.75 [ (042-1.39)
Support from superior 136 | (0.79-236) 141 | (0.80-2.46)
Safety | (1)Management safety priority, commitment and competence 0.66 |(0.34-1.28)

—

8 p<0.001="***; p<0.01="**; p<0.05=*; OR= odds ratio (Exp(B)); CI=confidence interval; significant associations marked with green
(strongest associations in dark green)

b Reference category : > 25 years

¢ Reference category: > 50 employees

4 Reference category: construction (e.g. ground work, infrastructure)

¢ Reference category: the least injured group, when split in two around mean
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APPENDIX-1

SAFETY CLIMATE QUESTIONNAIRE

Confidentiality of information:

The purpose of this questionnaire is to get your view on safety at this workplace. Your answers will
be processed on a computer and will be handled confidentially. No individual results will be presented
in any way. Although we want you to answer each and every question, you have the right to refrain

from answering any one particular question, a group of questions, or the entire questionnaire.

I have read the above introduction to the questionnaire and agree to complete the questionnaire under
the stated conditions:

6] Yes

(i) No

Background information:
A. Date of birth:
B. Trade:

0

. For which department you work? :

=

. Are you (i) male (ii) female

=

. Do you have a managerial position, e.g Manager, Supervisor?

If yes, please provide your position:

=

How many years you worked in construction sector:

G. Any previous injury you reported? Please specify the category:
6) None

(i)  Minor (no loss day cases):

(iii)  Lost day cases:
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In the following section please describe how you perceive that the managers and
supervisors at this workplace handle safety. Although some questions may appear very
similar, please answer each one of them.

Strongly Disagree Agree Strongly
disagree agree
Put only one X for each question

1. Management encourages employees here to
work in accordance with safety rules-even | | N |
when the work schedule is tight

2. Management ensures that everyone
receives the necessary information on | ] I |
safety

3. Management looks the other way when
someone is careless with safety [ O Ol Ll

4. Management places safety before

production ] ] O |

5. Management accepts employees here
taking risks when the work schedule is ] ] ] ]
tight

6. We who work here have confidence in the
management's ability to handle safety [ ] O |

7. Management ensures that safety problems
discovered during safety rounds/evaluations are

corrected immediately [ i 0l L]
8. When arisk is detected, management

ignores it without action O O ] ]
9. Management lacks the ability to handle

safety properly [ | L] L]

10. Management strives to design safety
routines that are meaningful and actually O O El &
work

11. Management makes sure that each and
everyone can influence safety in their O O O E
work

12. Management encourages employees
here to participate in decisions which & n O i
affect their safety
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13.  Management never considers employees'
suggestions regarding safety E L] & i |

14.  Management strives for everybody at the
worksite to have high competence concerning ] ] ] E
safety and risks

15. Management never asks employees for their
opinions before making decisions regarding O | | |
safety

16. Management involves employees in
decisions regarding safety U] [l ] |

17. Management collects accurate E | | |
information in accident investigations

18. Fear of sanctions (negative
consequences) from management & ] | |
discourages employees here from
reporting near-miss accidents

19. Management listens carefully to all who
have been involved in an accident event E O ] 5|

20. Management looks for causes, not guilty
persons, when an accident occurs Ll L] ] O

21. Management always blames employees for

accidents ] O [ O

22. Management treats employees involved in

an accident fairly L] L] O O
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In the following section please describe how you perceive that employees at this workplace
handle safety

23.  We who work here try hard together to
achieve a high level of safety L L - -

24.  We who work here take joint
responsibility to ensure that the ] ] ] O
workplace is always kept tidy

25. We who work here do not care about & & ] O
each others' safety

26. We who work here avoid tackling risks ] ] 0 ]
that are discovered

27. We who work here help each other to ] ] | ]
work safely

28.  We who work here take no responsibility for ] ] ] ]

each others' safety

29. We who work here regard risks as

unavoidable O O O O
30. We who work here consider minor

accidents as a normal part of our daily O O O O

work

31. We who work here accept dangerous
behaviour as long as there are no O O O N
accidents

32. We who work here break safety rules in

order to complete work on time 0 H 0 e
33. We who work here never accept risk- taking

even if the work schedule is tight O O O
34. We who work here consider that our work is

unsuitable for cowards O u o u
35. We who work here accept risk-taking at

work N N N N
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We who work here try to find a solution if

someone points out a safety problem O O [ O
We who work here feel safe when

working together O O O O
We who work here have great trust in

each others' ability to ensure safety L L] Ul L]
We who work here learn from our

experiences to prevent accidents i O ] |
We who work here take each others’

opinions and suggestions concerning O E O |
safety seriously

We who work here seldom talk about

safety [ | L] &|
We who work here always discuss safety

issues when such issues come up i) O & |
We who work here can talk freely and

openly about safety & 5] O |
We who work here consider that a good

safety representative plays an important role O E] ] &

in preventing accidents

We who work here consider that safety
rounds/evaluations have no effect on safety

We who work here consider that safety
training is good for preventing accidents

We who work here consider early planning for
safety as meaningless

We who work here consider that safety
rounds/evaluations help find serious
hazards

We who work here consider that safety
training is meaningless

We who work here consider that it is
important that there are clear-cut goals for
safety
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If you wish to elaborate on some of your answers, or if you have any comments regarding the
study, you are welcome to write them here.

Comments:

Thank you for filling in the questionnaire. Please ensure you have checked off the box on the
front page showing that you have given your informed consent to participate in the study
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APPENDIX-2

Table 5.1: Dimension structure and internal consistency (Cronbach’s alpha)

Dimensions and Items I3

1 Management safety priority, commitment and competence 0.848

Management encourages employees here to work in accordance with safety rules - even when the work schedule
is tight

Management ensures that everyone receives the necessary information on safety

Management looks the other way when someone is careless with safety

Management places safety before production

Management accepts employees here taking risks when the work schedule is tight

‘We who work here have confidence in the management's ability to handle safety

Management ensures that safety problems discovered during safety rounds/evaluations are corrected
immediately

‘When a risk is detected, management ignores it without action

Management lacks the ability to handle safety properly

2 Management safety empowerment 0.716

Management strives to design safety routines that are meaningful and actually work

Management makes sure that each and everyone can influence safety in their work

Management encourages employees here to participate in decisions which affect their safety

Management never considers employees' suggestions regarding safety

Management strives for everybody at the worksite to have high competence concerning safety and risks
Management never asks employees for their opinions before making decisions regarding safety Management
involves employees in decisions regarding safety

3 Management safety justice 0.684

Management collects accurate information in accident investigations

Fear of sanctions (negative consequences) from management discourages employees here from reporting
near-miss accidents

Management listens carefully to all who have been involved in an accident event

Management looks for causes, not guilty persons, when an accident occurs

Management always blames employees for accidents

Management treats employees involved in an accident fairly

4 Workers' safety commitment 0.681

‘We who work here try hard together to achieve a high level of safety

‘We who work here take joint responsibility to ensure that the workplace is always kept tidy
‘We who work here do not care about each others' safety

‘We who work here avoid tackling risks that are discovered

‘We who work here help each other to work safely

‘We who work here take no responsibility for each others' safety

S Workers' safety priority and risk non-acceptance 0.755

‘We who work here regard risks as unavoidable

‘We who work here consider minor accidents as a normal part of our daily work
‘We who work here accept dangerous behavior as long as there are no accidents
‘We who work here break safety rules in order to complete work on time

‘We who work here never accept risk-taking even if the work schedule is tight
‘We who work here consider that our work is unsuitable for cowards

‘We who work here accept risk taking at work

6 Safety communication, learning and trust in co-workers’ safety competence 0.842

We who work here try to find a solution if someone points out a safety problem
We who work here feel safe when working together

We who work here have great trust in each others' ability to ensure safety

‘We who work here learn from our experiences to prevent accidents

‘We who work here take each others' opinions and suggestions concerning safety seriously
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We who work here seldom talk about safety
We who work here always discuss safety issues when such issues come up

We who work here can talk freely and openly about safety

7Workers' trust in the efficacy of safety systems 0.805

We who work here consider that a good safety representative plays an important role in preventing accidents
We who work here consider that safety rounds/evaluations have no effect on safety

We who work here consider that safety tramng 1s good for preventing acaidents

We who work here consider early planning for safety as meaningless

We who work here consider that safety rounds/evaluations help find senous hazards

We who work here consider that safety training is meaningless

We who work here consider that it is important that there are clear-cut goals for safety

V. DISCUSSION
It has long been known from both local and international studies that construction work is associated with a high accident risk
(QCS, 2014), involving all categories of employees, both young and old. Differences have been seen between the injury and illness
patterns of younger workers (< 25 years old) compared to older workers. The two main findings of this study are; (1) that
young workers have an increased risk for injury involvement, as well as a somewhat different picture of injury types compared to
older workers, and (2) that physical and psychosocial factors moderate the association between age and injuries, especially
physical work demands (vibration and heavy lifting) and control over work pace. Safety climate has not altered the effect of age,
neither did the background variables (department size and discipline).
Discipline has shown an independent association with injuries, with carpentry having the strongest association. Safety climate has
changed the importance of discipline, where only carpentry has shown a significant increased risk for injury involvement in the full
model (all 7 steps).
The results show young age as an important factor for workplace injury involvement. This is in correspondence with other research
findings such as conducted by Salminen (2004), and Breslin et al., (2003). Earlier results saying that young workers have less severe
injuries (Breslin et al., 2003) are partially confirmed, taking into consideration that in this study, sample represents a low number
of injuries, and that no deaths are included in the material. According to the self-reported injuries presented in this study, it seems
that injury rates are declining at the age of 25.
The regression analysis has shown that both physical and psychosocial work factors are associated with injury involvement.
Physical demands are known as risk factors for injuries in the construction industry (Ringen et al., 1995). The findings in this
study are, therefore, not surprising. Work demands did however reduce the association between young age and injury involvement.
The t-tests have shown a higher exposure to physical work demands among young workers; namely vibrations, heavy lifting,
repetitive movements and working with arms above shoulders, where vibration and heavy lifting turned out to be significant also in
the regression analysis. This is in accordance with the research findings in Breslin et al. (2007b), showing that physical demands
have been a risk factor for young workers, and stating that this could be related to the distribution of work tasks between age
groups. This result may also reflect the distribution of work tasks between age groups in this study. As the young workers are
allocated to the physical work tasks, it is indicative that young workers also become more exposed to hazards and work tasks which
may increase the accident risk.
Another factor shown to affect injury involvement is control over work pace, where high control gave reduced risk of workplace
injury. Job control has been found to associate with injuries in other studies (Abbe et al., 2011). Those reporting a high degree of
control over work pace may have a higher opportunity to prioritize safety in their work, which in the end can reduce risk for
injuries. The perceived control may also be related to experience and responsibility, i.e age. More experience can give a better
overview over the performance, as well as better skills and abilities to perform work tasks faster.
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Safety climate has not shown any association with injury risk in the regression analysis, nor has it altered the association between
age and injury risk. No age differences were found on dimension level, which can explain why safety climate assessments did
not alter the association between age and injuries. However, some differences have been found between age groups on single item
level in the t-tests. It may also be of relevance that the split in age groups in the regression analysis was at age 25.
The analysis of single items showed that young workers assess a higher level of risk-acceptance at work, which can be an
expression for their own high safety attitudes and critical opinion on colleagues’ work practice, or their lack of experience and
hence higher risk perception. After some years of work, this critical perception may decline, as they become more integrated
in the joint culture and ways of working. This assumption can explain why older workers are more critical towards early
safety planning and the management’s handling of safety problems, as they emphasize their experience of the company’s actual
safety handling more than the apprehension on how it ideally should be. The decreased critical assessments of risk acceptance
associated with higher age may, on the other hand, (or at the same time) also indicate that more experience reduces their risk
perception related to their workplace. The regression analysis contains 18 independent variables. The sum of missing cases
constitutes a challenge, which could had been of less importance if the sample had been larger.
When it comes to the reporting of injuries, it may be differences between age groups in the severity of reported injuries. It may
be anticipated that older workers tend to report less of the small injuries (cuts/scratches) compared to younger workers, simply
because the injuries are considered frequent and part of the work. Additionally, it can be assumed as less recall bias associated with
a six months report period for young workers than for experienced workers, which may affect the amount of reported injuries in the
different age groups. This may further affect the results and may lead to an overestimation of age as a risk factor for workplace
injuries.
VI. CONCLUSIONS
This paper has evaluated the accident with regards to the young and old workers in a construction industry. A questionnaire survey
and structured interviews have been conducted, and it has been found that young workers are at a higher risk for involvement in
workplace injuries compared to older workers. However, when adding variables for physical and psychosocial work environment in
the safety climate model, the age appears to be of less importance. Physical demands and control over work speed are related with
increased risk of injuries. This further shows that the distribution of workloads between different age groups has an impact on injury
risk. Safety climate is not associated with risk for injuries. This study also indicates that the work task distributions between age
groups should be further explored in relation with risk of injury.
Despite the effort made by the majority of construction companies to fulfil their legal, moral and social obligations, difficulties are
often encountered in human behaviour which require time and tolerance before acceptable safety standards are achieved. It is
essential that careful consideration is given to pre-planning, communication, training, supervision and the dissemination of
information, if safe systems and places of work are to be developed and maintained. In accordance with Qatar Labor Law 14 Article
(86), a person less than sixteen years of age may not be employed in a workplace of whatsoever nature and shall not be permitted to
enter into any place of work such as a construction site (QCS, 2014). Before employing a young person, the company must assess
the risks to the young person’s health and safety arising from the work they are required to do, in accordance with these regulations.
This assessment must take account of a number of factors, such as:
1) the immaturity and inexperience of young persons, and their lack of awareness of risks
2) the type of work equipment involved and the way of its use
3) the potentiality of hazards to physical, biological and chemical agents
4) any health and safety training that is required for young persons
5) Having carried out this assessment, companies must then determine whether the level of risk has been reduced to as low as is
reasonably practicable. There is particular importance placed on avoiding work that:
6) is beyond the young person’s psychological and physical capacity
7) includes exposure to toxic agents which cause genetic disorders or harm to the unborn child or could chemically harm human
health
8) includes exposure to radiation, that is harmful
9) includes accident risk unrecognized by young people due their lack of experience and insufficient attention towards safety
10) involves exposure to physical agents such as extreme heat, noise and vibration. Therefore, employers should train all workers
and supervisors for an effective heat stress management and control of physical agents in line with QCS 2014 requirements and
industries’ best practices (QCS, 2014).
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The new joiners at the construction site- those who are inexperienced in their field-are similar to the young workers, facing similar
problems. They are subjected to a new environment, rules, methods and procedures; under different supervision; working with new
colleagues using a variety of tools, equipment and manual effort to produce the work required.

Traditionally, it has been seen that health and safety performance has improved because of the improvements in engineering
technology and the enhancement in safety management systems. Obviously, this methodology of management and control has
reached to its maximum performance and the related improvements in health and safety performance have begun to level off. Future
performance gains will only be achieved by taking more account of the way people interact in every aspect of the workplace; and
through integrating and understanding the human elements of risk.

The comprehensive assessment of the company’s safety climate or culture has a number of valuable benefits. First, it offers the
company an understanding of the two types of insight of old and young workers’ orientations, namely, attitudes and behaviours
related to safety. Second, the survey results offer a profile of what were believed to be a range of key variables affecting safety
culture across the organization and permitted an examination of testable differences between a range of demographic groupings, e.g.
by trade or by department. The qualitative evidence provided detailed information about aspects of shared concerns and their impact
on workers’ attitudes and behaviour.

Taken collectively, the qualitative and quantitative insights allow the development of specific changes to address safety culture in
the organization, in essence a contribution to organizational learning.

Moreover, a comprehensive approach to the discovered issues may potentially improve the safety culture of the company and,
assuming a linkage between safety climate and injury rate, reduce the number of injuries and accidents. The results offer a guide for
the development of a short-term and a long-term improvement plan that in the long run could help to drive the safety culture of the
company in a more positive direction. Therefore, further studies are required to ensure the complete cataloging of occupational
accidents in construction industry in the local context is conducted for measurement of all other factors, not addressed in this study,
in comparison with young and old workers.
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