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Preface 
The 1st International Conference in Safety and Crisis Management in the Construction, Tourism and SME Sectors (1st 

CoSaCM) started as an idea in early 2010.  An idea for a short afternoon meeting with a couple of presentations, lead 

to a discussion with Nikos and a couple of colleagues. This, in turn, lead to a full blown conference with 78 papers and 

over 100 participants from 21 countries around the globe.  One could say that this was beyond any expectation; my 

impression is that we could have done slightly better.  Having said that, I wouldn’t want to underestimate the 

importance of the event and the quality of its presentations.  

In this book of proceedings, the reader will find a number of papers covering a wide spectrum of safety and crisis 

management.  This is the way I wanted this conference to turn; I did not want a monothematic conference, but a wider 

event covering a number of areas; the areas that synthesize safety and crisis management.   

A number of conclusions were drawn further to the completion of the 1st CoSaCM.  Firstly it has become evident that 

there is no targeted education and research in our part of the world (SE Europe), secondly there is no forum that can 

bring together academics, practitioners and decision makers, and thirdly there is room for continuation of this 

conference. All these 3 main conclusions have made me think hard and together with colleagues I am in the process of 

addressing them.   

I wouldn’t want this preface to be as boring as those I usualy read so I am going to cut it short.  I would like to thank 

the sponsors: European University Cyprus, Cybarco Ltd, Cyprus Tourism Organization and the Department of Labour 

Inspection of the Ministry of Labour and Social Insurance.  I would like to thank those colleagues that in anyway 

helped me to bring this together; in particular I would like to thank Dr Nikolaos Boukas with whom we shared anxious, 

long conversations and efforts to have this conference organized.  I would like to thank my wife Andriana Beka and 

my children Sofia Diana and Phillip Zenon that had the patience to withstand me after all those sleepless nights and 

finaly, and most importantly, I would like to thank from the bottom of my heart the participants of this conference, 

you made this an important event and as someone said: “for four days the heart of safety was beating in Nicosia”.   

 

George Boustras 

Nicosia 26 December 2011 
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Evaluation of the ergonomic risks concerning administrators working in a Bank 
 

Roupa Zoe1, Sotiropoulou Penelope2, Wozniak Greta3, Aristeides Vasilopoulos4, Nikas Marios5, Koulouri Agoritsa6, 

Koutis Charilaos7 

1.Professor, Nursing Department, European University, Cyprus, 2. Lecturer, Higher Technological Educational 

Institute, Athens, 3, MD, PhD, Medical School, University of Thessaly, Greece, 4. RN, MSc, Hellenic Center for 

Disease Control and Prevention, 5.RN, MSc, Southern Cross Healthcare,  London, 6. RN, MSc, Primary Health Care, 

Salamina, 7.Professor, Public Health Department, Higher Technological Educational Institute, Athens 

 Abstract 

Assessment of ergonomic risk factors in the workplace of bank officials based on their own experiences and responses. 

The sample consisted of administrators who had been working in the Main building of a Banking Organization. After 

a special briefing, data were collected using anonymous, self-administered questionnaires with 29 questions. In total, 

327 questionnaires were distributed and 238 valid responses were collected. The analysis was done using the SPSS 

statistical package version 15. The sample participating in the study consisted of 88 men and 149 women. The 

educational level of the sample population was: 1.7% three-year high school graduates (Gymnasium), 30.3% six-year 

high school graduates (Lyceum), 5.5% Higher Technological Educational Institute (TEI) graduates and 62.6% 

University graduates.  With regard to the occurrence of musculoskeletal pain: 23.8% often suffered  from lumbar pain, 

26% suffered from pain of the cervical spine and 20% of thoracic spine pain. However, 36.3% of the sample claimed 

that they had a faulty seating position during working hours, while 43.5% claimed that their seating was satisfactory.  

Finally, personal computers had been used by 45% of the population within our study. The study concluded that there 

are ergonomic risk factors arising from furnishing and equipping the office, as they are usually inappropriate to the 

specific employees. Furthermore, the repetitive movements of the body and wrong sitting posture in front of an office 

desk during the day, could be two  of the major risk factors. 

Key words: ergonomic risks, risk assessment, workplace, health, safety, musculoskeletal pain, office employees.  

Introduction 

Employees who work in an office, like any other group of workers, have some common characteristics. Working in a 

traditional office location is usually convenient and secure. Occupational hazards that reduce the workers’ quality of 

life, often lead to accidents that are not fatal, but create problems and obstacles within the working place. (1,2) 

Most employees, in fact 90% of us, spend their time at work in specific buildings and this is also a fact for life, as well 

as, for occupation. (3) 



9 
 

Inside a building that houses offices, workers are likely to eventually develop a range of health problems associated 

with the area and the allocation of furniture within their office.  They are most certainly likely to face other  working 

condition risks as well. 

An overview of these risks indicated that they most probably lead to  musculoskeletal disorders and soft tissue injuries. 

These derive from difficulties of furniture and office equipment usage which is not tailored to the needs of the 

employee. 

Specifically, tendonitis is a result of the repetitive movements of certain body parts, i.e. the fingers of the employee 

during typing.  Onset of carpal tunnel syndrome occurs due to similar reasons. Poor furniture and general equipment 

design also contributes to poor sitting posture and as a result compression of the nerves of the lower spine.  Given the 

fact that, employees are in their offices and most of their time at work and remain seated increases the risk. These 

factors contribute to the emergence of low back pain with all that it entails. 

On the other side, prolonged computer usage and inadequate lighting create eye problems for workers.  Impaired 

visual ability, headaches, burning eyes and eyestrain are often the complaints stated by the employees. (4-9) 

 

Ergonomic risks  

In recent years, ergonomic risks are on the increase along with the application of new technologies in the workplace, 

while employees are not properly trained to use these technologies. Using a computer involves repetition of movement. 

Computer operators face problems with their neck and upper limbs and the prolonged sitting posture leads to problems 

with the lumbar spine and legs, the usage of the keyboard and mouse, leads to problems with the wrist as in the case 

carpal tunnel syndrome, tendonitis, and problems with the fingers. Musculoskeletal pain and lumbago are frequent. 

Eye problems and headaches are also frequent, especially when it comes to working with a display screen.  The space 

is not always configured to support these technologies and wrong practice leads to musculoskeletal problems. (10-13) 

Accidents in an office space are associated with falls, due to slippery floors in the corridors, due to loose disorderly 

wiring,  clashes over open closets and manual cargo handling. The noise level determined in an office area by 

combining the usage of printers, copiers, phones, typing and ventilation systems reaches 55 dB. (1,14) 

The aim of the study was the assessment of the ergonomic risk factors in the working environment of bank officials 

who are experiencing problems at the work place, exploring and utilising the experience of employees, expressed in 

groups.  

Material and Methods 

The material of this study consisted of the administrators of the main building of a large banking institution. The 

building was inaugurated in 1938. Data were collected using a self-completed questionnaire, which was anonymous 

and included a total of 29 questions, open and closed. Reference point was the standard questionnaire for subjective 
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assessment of a homogenous group of workers by Spyros Driva (15). Overall, 327 questionnaires were distributed and 

238 (72.78%) collected/ completed, by the departments that are housed in this building. 

During collection of the questionnaires difficulties arose, which were due to the workload of some of the envisaged 

sections. It took repeated efforts to approach the population. 

Upon distribution of the questionnaires detailed explanation, written and oral, was given. The sampling was random 

and used a convenience sample, selected as people who were easy to reach. 

For statistical processing of data, the statistical program for social sciences SPSS 15 (Statistical Package for Social 

Sciences) was used. 

Results 

 In the study 238 people participated of whom 88 (37.1%) were male and 149 (62.9%) female. 224 (99.1%) stated 

Greek nationality, two (0.9%) other nationality, while 12 did not reply. 

The average age of those participating in the survey were 43,44 ± 10,35 years, median age 44 years, while the 

minimum rate was 19 years and maximum 62 years. The t-test showed a statistically significant difference (p = 0,001) 

between the average age of men (n = 86, 46,50 ± 10,77) and women (n= 136, 41,51 ± 9,63). 

72 respondents (30.4%) stated to be single, 142 (59.9%) married, 4 (1.7%) widowed and 19 (8%) divorced.  The chi-

squared test did not show a statistically significant difference (p = 0,143) in the percentages of men and women in 

their marital status. 

 

The vast majority of participants did not smoke (n = 166, 70%). The chi-squared test did not show a statistically 

significant difference (p = 0,518) in the percentages of men and women who smoke (29,5% vs 30,2%). 

Regarding the level of education, 4 (1.7%) reported three-year high school graduates (Gymnasium), 72 (30.3%) six-

year high school graduates (Lyceum), 13 (5.5%) graduates of Higher Technological Educational Institutes and 149 

(62.6%) graduates of Universities. The chi-squared test did not show a statistically significant difference (p = 0,421) in 

the percentages of men and women to education level. The table 1 shows the demographic characteristics of 

participants. 
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Table 1. Distribution of population on the basis of demographic characteristics, working position and 

specificity. 

Sex N % 

men 88 37,1 

women 149 62,9 

Total 237 100,0 

      

Average age Ν Age 

men 83 46,50 ± 10,77  

women 136 41,50± 9,63 

Total 219   

  (p=0.001)   

      

Family Ν % 

single 72 30,4 

married 142 59,9 

widowed 4 1,7 

divorced 19 8 

Total 237 100 

 

Level of Education Ν % 

Gymnasium/High School 4 1,7 

Lyceum/High School 72 30,3 

Tech. Educ. Institute 13 5,5 

Universities 149 62,6 
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Total 238 100,0 

      

Position Ν % 

director 3 1,5 

assistant director 4 2,0 

head of Dpt 6 3,1 

chief 64 32,7 

assistant Chief 29 14,8 

officer 74 37,7 

consultant 2 1,0 

practical trainee 14 7,1 

Total 196 100,0 

 

The average work experience in the department was 119,38 ± 98,37 months with a minimum of one month and 

maximum of 432 months of employment. Regarding the average work experience in this institution it was 216,15 ± 

121,47 months, with a minimum of 12 months and a maximum of 444 months. The T-test did not show a statistically 

significant difference (p = 0,421) on average work experience in the specific section for men (122,35 ± 102,62) and 

women (117,66 ± 96,16) in contrast to the average work experience in target audience (p = 0,019) (240,94 ± 135,98 vs 

201,76 ± 110,15). 
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Figure 1. Distribution of frequencies of computer usage among the sexes 
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                                                           Computer use 

The ANOVA test with the dependent variable the age and factor the computer use, showed that those who make daily 

use of the computer had statistically significant (p = 0,003) a younger age (41,77 ± 10,22) compared with those who 

use few times a week (48,70 ± 7,38) and rare (49,73 ± 9,54) (p <0,001). 

Table 2. Frequencies and percentages of responses concerning risk factors at work 

 

 N% N% N% 

 Comfortable Adequate Limited 

Work environment 78 (33,1) 116 (49,2) 42(17,8) 

 Appropriate Indifferent Inappropriate 

Seat 103 (43,5) 88 (37,1) 46 (19,4) 

 Convenient Indifferent Incorrect 

Body posture at work 73 (31,2) 76 (32,5) 85 36,3) 

 Comfortable Indifferent With difficulty 

Computer usage 99 (45) 100 (45,5) 21 (9,5) 

 

Sex 

Male 
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As shown in Table 2, employees in this building evaluate their working environment in their majority, 49.2%, as 

satisfactory, the seat in percentage 43.5% as adequate and the majority, 45.5% stated that the use of computer was 

made without particular problem. In contrast, the body posture during work was considered as being incorrect from 

the 36.3% of the sample. 

Table 3. Frequencies and percentages of responses of the population about the appearance of health symptoms 

 

Symptoms                        NEVER         SOME TIMES          OFTEN 

                                        Ν  (%)              Ν  (%)                      Ν  (%) 

Hand heaviness                194 (82,6)           26 (11,1)                   15 (6,4) 

Leg heaviness                   153 (65,1)           54 (23)                      28 (11,9) 

Numbness in hands          166 (70,6)           48 (20,4)                   21 (8,9) 

Numbness in feet             174 (74)              41 (17,4)                   20 (8,5) 

Low back pain                   76 (32,3)         103 (43,8)                   56 (23,8) 

Backaches                       106 (45,1)           82 (34,9)                   47 (20) 

Neck pain                         98 (41,7)           76 (32,3)                   61 (26) 

Pain in the elbow             188 (80)              35 (14,9)                   12 (5,1) 

Aching wrists                  153 (64,3)           53 (22,6)                   29 (12,3) 

Numbness in fingers          70 (72,3)           38 (16,2)                   27 (11,5) 

Pain in legs                    152 (64,7)            59 (25,1)                   24 (10,2) 

 

 

Participants were asked to rank 11 possible problems in their workplace, starting with what causes them the most 

difficulty. As it is shown in Table 3, the most frequent health problems faced by the population is pain in the neck and 

waist in 26% and 23.8% respectively, followed by back pain 20%.  

Table 4, shows the percentage of the population hierarchy of visual displays as a problem and the order they assign. 

 

 



15 
 

Table 4. Frequencies and percentages of individuals who chose the office chair on the basis of hierarchy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Of all the people ranking the choice of office chair, most of them place it to 9th position of ranking. 

In a question posed in the study population whether is experiencing health problem, showed that respondents who do 

not address health problems in the following question reported that 3 of their predominant symptoms were:  

 eyestrain -- 92 people answered sometimes,  

Range    Ν  %  

1 9 5,8 

2 12 7,7 

3 16 10,3 

4 17 10,9 

5 14 9,0 

6 18 11,5 

7 11 7,1 

8 14 9,0 

9 20 12,8 

10 10 6,4 

11 8 5,1 

12 6 3,8 

13 1 0,6 

Total  156  100,0  
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 headache -- 85 people answered a few times  

 stinging eyes --  81 people answered a few times. 

The chi-squared test showed a statistically significant difference in rates of responses of people when asked about the 

lighting and answers to the question whether they have visual fatigue (p = 0,018). More specifically, among those who 

said they are in "low" lighting areas, 45.7% said they often suffer from eyestrain. Among those who said that there 

was "sufficient" lighting, 49.7% said they sometimes suffer from eyestrain and among those who said there was 

"intense" lighting in their working area, 52.4% said they sometimes suffer from visual fatigue. 

Discussion 

The results of this study showed that 72 people (30.3%) reported being high school graduates, 149 (62.6%) university 

graduates and some of them have postgraduate degrees.  

Concerning employment with PC usage involved, study data show that those who make daily use of the computer are 

statistically significant (p = 0,003) of a younger age (41,77 ± 10,22) compared with those who use the PC few times a 

week (48,70 ± 7,38) or those whose employment rarely requires PC usage (49,73 ± 9,54) (p <0,001). This finding is 

not surprising, since the usage of new technologies and the specialization in schools and universities is now 

widespread and concerns mainly the younger generations. 

Employees in this study evaluated the working environment mostly as being sufficient, their seat as appropriate and 

the majority declare that the use of computer is of no particular problem. In contrast, the sitting posture during work 

was  indicated as being incorrect by  a sufficient number of the population.  

What is clear is that space and equipment are considered to be good, but perhaps the way of usage requires 

improvement. It is worth noting that up until the time of the study, there have never been any educational programs 

delivered to the population with regard to the subjects related to the study. 

There seems no statistically significant difference in the percentages of people reporting symptoms associated with 

sedentary work and their views on the state of the seat and body posture during work. The same applies to the office 

chair and symptoms of sedentary work. However replying to a question about the most common problems faced by 

the population, they suggested that there are pains in the neck and waist in 26% and 23.8% respectively, followed by 

back pain for which complained about 20%. 

Schonstein E et al. 2003, tried to determine the effect on time lost from work of physical conditioning programs for 

workers with back and neck pain. Nineteen trials in 21 publications yielded 23 contrasts relevant to this review. These 

trials provide evidence that physical conditioning programs that included a cognitive-behavioral approach could 

produce a clinically worthwhile reduction in the number of sick days taken at 12 months when compared to general 

practitioner care or advice for workers with chronic back pain. There was little evidence of an effect on time lost from 

work of specific exercise programs that did not include a cognitive-behavioral component. (16) 

In a study, Leyshon R et al. 2010, Ergonomic interventions designed for office and computer work have become 

widely available and heavily marketed but there is little evidence to support their use with workers who already have a 
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musculoskeletal disorder (MSD). The purpose of any ergonomic intervention can be to improve worker comfort, 

safety and/or productivity.(17) 

In 2009, van Oostrom SH et al., included six randomized controlled trials (749 workers), three on low back pain, one 

on upper-extremity disorders, one on musculoskeletal disorders, and one on adjustment disorders. The results of this 

review show that there is moderate-quality evidence to support the use of workplace interventions to reduce sickness 

absence among workers with musculoskeletal disorders when compared to usual care. However, workplace 

interventions were not effective to improve health outcomes among workers with musculoskeletal disorders.(18) 

Accordind to Roelen CA et al. 2010, the levels of subjective health complaints (SHC) and sickness absence are high in 

the Dutch workforce.  Fatigue was associated with medium duration sickness absence (RR=1.6; 95% CI 1.1-2.2) and 

musculoskeletal complaints, particularly low back pain (RR= 1.8; 95% CI 1.2-2.8), with long episodes. The number of 

SHC was related to sickness absence. The 20% of participants reporting most SHC were responsible for about 40% of 

work days lost in the two-year period of study.(19) 

In a survey, Harcombe H et al. 2010 investigated the association of physical and psychosocial risk factors with 

musculoskeletal disorders (MSDs) in New Zealand nurses, postal workers and office workers. They found that 

Physical work tasks were associated with low back (odds ratio (OR) 1.35, 95% CI 1.14 to 1.6), shoulder (OR 1.41, 

95% CI 1.17 to 1.69), elbow (OR 1.14, 95% CI 1.13 to 1.83) and wrist/hand pain (OR 1.39, 95% CI 1.15 to 1.69). Job 

strain had the strongest association with neck pain (OR 3.46, 95% CI 1.30 to 9.21) and wrist/hand pain. Somatisation 

was weakly associated with MSDs at most sites. Better general and mental health status were weakly associated with 

lower odds of MSDs.(20) 

Within this study and with regard to computer usage, it was expected to be positively correlated with eye and 

musculoskeletal problems in particular. However, the findings did not confirm this element. 

In a study by Richter JM at al. 2009 there was investigated whether muscle activity did, indeed, differ between 

computer and non-computer activities. Contrasts in muscle activity between computer and non-computer work were 

distinct but small, even at the individualised, optimal non-computer thresholds.(21) 

According to Iribarren et al. 2002 it appears that people working with display screen shows at least twice a week 16% 

headache, sore eyes 17% red eyes 18%, 10% glare, double vision 3%, 19% burning and tearing 19%. Iribarren et al. 

searched the way that work affects with display screen vision. In the sample, workers were 5.84 hours daily in front of 

the screen and 2.87 hours on average in front of text. These individuals had at least twice a week headache 16%, sore 

eyes 17% red eyes 18%, 10% glare, double vision 3%, 19% burning and tearing 19%. (22) 

The adjustment of illumination and screen brightness, as well as frequent off computer breaks and the practice of 

focusing on a distant point seem to help reducing the harmfull effexts of computer related work tasks. The lighting in 

an office should maintain some standards.  (4) 

The occurrence of pain in the cervical spine between office employees working in front of computers was studied by 

Korhonen et al. in Finland. 34.4% of people said that last year addressed this problem. They found that the 
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environment in the workplace and poor positioning of the keyboard increased the incidence of the problem. Those 

who had higher stress level were high-risk group. Women also appear to be most vulnerable group. (23) 

In another study, Nordander C et al., 2009 found that musculoskeletal disorders were more prevalent among females 

than among males and repetitive/constrained work showed elevated risks when compared to varied/mobile work in all 

settings. Females and males showed similar risk elevations.(24) 

In a survey among 264 computer users, Eltayeb S, et al. 2009, investigated the relationship between work-related 

physical and psychosocial characteristics and complaints of the neck, shoulder and forearm/hands. Four main 

predictors for the occurrence of neck and shoulder complaints were identified: (1) Irregular head and body posture 

[OR: 1.1 (1.0-1.2) P = 0.04]; (2) task difficulty (job demands) [OR: 1.2 (1.0-1.5) P = 0.01]; (3) number of working 

hours/day with the computer [OR: 1.20 (1.0-1.4) P = 0.03]; and (4) having had a previous history of complaints [OR: 

7.2 (3.8-13.2) P = 0.01]. This longitudinal study suggests that risk factors of upper musculoskeletal complaints in 

computer workers consist of a mixture of physical and psychosocial characteristics.(25) 

In another study conducted in Denmark, Juul Kristensen et al. 2005 searched the predictors of musculoskeletal injuries 

in office workers, among them there was a team made monotonous and repetitive work on the computer - same 

movements were repeated in 75% of years of work. Men had a lower percentage of symptoms than women. When the 

same movements are repeated in 75% of working time, this constituted a prognostic factor for musculoskeletal 

symptoms in the neck, shoulders, elbows and hands. Preventive recommended switching tasks during working hours. 

(26) 

The problem of low back pain in office workers studied in Public Service in Nigeria by senting 840 questionnaires, 

66% responsiveness. 38% of the population reported having dealt with this problem over the past 12 months. The 

occurrence of low back pain appeared to depend on the position of the worker and whether one was a smoker or not. 

The severity of the symptom changed if the employee remained seated over 3 hours. Only 5% of the population had 

taken sick leave last year for this cause. (27).  Johnston V  et al. 2010, explored the interaction between physical and 

psychosocial factors in the workplace on neck pain and disability in female computer users.High supervisor support, 

decision authority and skill discretion protect against the negative impact of (1) time spent on computer-based tasks, 

(2) non-optimal placement of the computer monitor and (3) long duration of mouse use. Office workers with greater 

neck pain experience a combination of high physical and low psychosocial stressors at work.(28) 

Furthermore, Hills L., 2011, delved into the field of computer ergonomics-the design of computer workstations and 

work habits to reduce user fatigue, discomfort, and injury and described ergonomically correct posture, movements, 

positioning, and equipment all in detail to enable the frequent computer user to remain healthy, pain-free, and 

productive.(29) 

Gatty, in 2004 made an intervention study in 16 office workers who made them attend a training program of 4 hours to 

prevent musculoskeletal injuries. Symptoms relevant to the eyes, neck, shoulders, elbows, wrists and fingers were 

affected positively by the intervention, but they had increased headaches. The results on levels of stress were not 

changed (30).  Childre F et al. 2009, via an office ergonomic program, adheres that office ergonomics is relevant to a 
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significant portion of U.S. employees, which are office based and their work is sedentary, to minimize the deleterious 

effects of static or sustained postures. (31) 

In a study, Aas RW et all. 2011 tried to determine the effectiveness of workplace interventions (WIs) in adult workers 

with neck pain. Overall, there was low quality evidence that showed no significant differences between WIs and no 

intervention for pain prevalence or severity. (32) 

Moreover,  Laestadius JG et al. 2009, investigated the connection with the move of 1500 office staff to a building with 

improved ergonomics. It was focused on associations between workstation features, working postures, 

musculoskeletal pain symptoms, and eye strain before and 18 months after implementation of a proactive ergonomic 

program. Associations between improvement of postures and less musculoskeletal pain and eye strain were confirmed. 

A cross association between several features and postures and improved symptoms was noted, along with improved 

productivity. (33) 

According to compliance with standards in office equipment, the following  are necessary conditions: 

  Visual Display Units must have a CE mark and meet the Swedish standards TCO-03 

certification (4,34)Computer Keyboards have to meet the requirements of EN ISO 9241-4 (4) 

 and with regard to computer mouse usage one should avoid the  movements of the wrist in 

extension or deviation inwards or outwards (4,35) 

Workplaces need for each employee to constantly attending a minimum space of 12 cubic meters of mostly sedentary 

jobs, 15 cubic meters of mostly light physical work and 18 cubic meters of mostly heavy physical work. (36) 

As far as the seat is concerned, the major requirements are stated in TCO' 2004, Office Furniture Work Seats. (37) The 

height of the working desk must correspond to the following:  It must be properly adjusted to the appropriate height 

for the arms, eye level on the screen and the level that the feet are resting on the ground. (38). Finally, the use of a 

footstool is necessary when seat height is set at a level that prevents the computer user from resting his feet on the 

ground and there is no possibility of adjusting the  table height. (4)  

Overall, measures to improve working conditions in places that are used for housing offices are summarized in the 

implementation of existing legislation on Health & Safety and implementation of a written assessment of occupational 

hazards. All staff can be integrated into education on hygiene and safety of the working area. Programs for time and 

stress management seem to lead to increased employee job satisfaction work and increased productivity. The 

occupational hazards related to computer usage are reduced if interventions with regard to organization of working 

space, environment, proper equipment and employee training. All staff must be integrated to training programs 

concerning the proper use of ergonomic devices and equipment in their working environment. 

Finally, there should be an assessment of occupational risks in qualitative and quantitative identification of harmful 

risk factors in the working environment. 
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ABSTRACT 

Safety culture in the construction industry is a growing research area.  The unique nature of construction industry works – being 

project-based, varying in size and focus, and relying on a highly transient subcontractor workforce – means that safety culture 

initiatives cannot be easily translated from other industries.  This paper reports on the first study in a three year collaborative 

industry and university research project focusing on safety culture practices and development in one of Australia’s largest global 

construction organisations.  The first round of a modified Delphi method is reported, and describes the insights gained from 41 

safety leaders’ perceptions and understandings of safety culture within the organisation. In-depth, semi-structured interviews were 

conducted, and will be followed by a quantitative perception survey with the same sample.  Participants included Senior 

Executives, Corporate Managers, Project Managers, Safety Managers and Site Supervisors. Leaders’ definitions and descriptions 

of safety culture were primarily action-oriented and some confusion was evident due to the sometimes implicit nature of culture in 

organisations. Leadership was identified as a key factor for positive safety culture in the organisation, and there was an emphasis 

on leaders demonstrating commitment to safety, and being visible to the project-based workforce.  Barriers to safety culture 

improvement were also identified, with managers raising diverse issues such as the transient subcontractor workforce and the 

challenge of maintaining safety as a priority in the absence of safety incidents, under high production pressures. This research is 

unique in that it derived safety culture descriptions from key stakeholders within the organisation, as opposed to imposing 

traditional conceptualisations of safety culture that are not customised for the organisation or the construction industry more 

broadly. This study forms the foundation for integrating safety culture theory and practice in the construction industry, and will be 

extended upon in future studies within the research program.    

  

KEYWORDS: safety culture; qualitative research; interviews; leader’s perceptions; construction industry; modified Delphi 

method   

INTRODUCTION 

While the role safety culture plays in the construction industry is the subject of a growing body of research, in practice the 

dynamic nature of the industry continues to test existing safety culture approaches. This paper presents the first part of a three year 

collaborative industry and university research project focusing on safety culture in one of Australia’s largest construction 

organisations. The research program takes a formative approach to investigating safety culture, encompassing both the theoretical 

literature and the importance of industry-derived understandings of culture.    
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Workplace safety incidents 

It is estimated that 640,700 persons suffer a work related injury each year in Australia [1], and the economic cost of work related 

injuries in Australia is estimated to be approximately $38.3 billion each year, based on the most recent available data [2].  In 

addition to the economic costs, work related injuries also have social and business impacts, such as loss of goodwill and business 

reputation, as well as considerable impact on the individual’s family networks.   

Similar to the UK and US, the Australian construction industry is over-represented in the occupational injury and death statistics. 

There were 40 fatalities recorded in the preliminary data for 2008–09, which was the highest number of fatalities of all industries. 

This corresponds to a fatality rate of 5.9 fatalities per 100 000 employees in 2008–09, which is more than twice the rate of 2.3 for 

all industries [3]. In addition, the construction industry accounted for 11% of all serious workers’ compensation claims, equating 

to 40 employees each day requiring one or more weeks off work because of work-related injury or disease.   

The economic and social costs of workplace incidents are being tackled by industry on several fronts; and safety culture is now 

broadly acknowledged as a significant concept in workplace health and safety approaches.  

Nature of the construction industry 

Whilst the causes of workplace accidents in the construction industry vary, the context in which construction work is carried out is 

an important factor in workplace safety incidents [4].   Construction industry workers are exposed to significant hazards and risks 

as part of their everyday work - such as working at height, working around mobile plant and live traffic, working with 

underground and above ground services - and many of these are well-identified and managed through project risk procedures. 

However, the reality of construction work is that these hazards are present in a dynamic and diverse environment where each job 

presents a unique combination of situation, person and task factors.  

Construction work is project-based, with works lasting anywhere from a week to a few years, making the establishment and 

maintenance of work group identities difficult. The type of work is also varied, with construction work including commercial and 

residential buildings, roads and motorways, tunnels and bridges, railway lines, electrical, gas and water services, and work in 

open-cut mines. In addition, the construction industry operates in a contractor environment, where primary project contractors 

often employ subcontractors, to the extent of up to 90% of the workforce on any given project [5]. This means that the majority of 

the workforce is highly transient, with regular movement between construction companies, projects, and sites, which adds to the 

already dynamic working environment and the subsequent risk exposure for workers. Taken together, is it clear that although the 

hazards may seem simple to identify, managing safety on a construction project is not a simple task, and the complexity of the 

work type and workforce presents a challenge to safety professionals and management.  

Safety culture origins 

Safety culture rose to the forefront of industry’s collective mind after the Chernobyl nuclear incident of 1986 and the subsequent 

reports by the International Nuclear Safety Advisory Group, published by the International Atomic Energy Authority [6], [7]. The 

definition put forward by IAEA describes safety culture as “that assembly of characteristics and attitudes in organisations and 

individuals which establishes that, as an overriding priority, nuclear plant safety issues receive attention warranted by their 

significance”. In a report to the UK Health and Safety Commission, the Advisory Committee on the Safety of Nuclear 

Installations [8] defined the safety culture of an organisation in a more explicit manner as “...the product of individual and group 

values, attitudes, competencies and patterns of behaviour that determine the commitment to, and the style and proficiency of, an 

organisation’s health and safety management”.  

The realisation that systems were only one part of the safety ‘picture’ in organisations sparked a focus on human factors and 

human error approaches to managing the risks of organisational incidents and accidents [9]. Safety culture became a term that was 

accepted in both ‘technical’ fields such as engineering, construction, oil and mining [10], [11], as well as health fields [12], [13] 



25 
 

and academia [14].  In particular, the academic literature has studied safety culture primarily from the social psychological and 

organisational psychological traditions, and there is a plethora of research exploring attitudes and perceptions of organisational 

members, and the somewhat sketchy links with safety performance outcomes [15], [16].  

Fragmented nature of the safety culture field 

Glendon [17] describes the concept of safety culture as problematic, with definitions often blurred and inconsistently applied.  

Some view safety culture as a desired state which is rarely attained [9], whereas others view safety culture as a continuum 

whereby organisations are placed according to the extent to which safety is a part of their core business and practices [12].  Still 

others debate whether safety culture is something organisations ‘are’ or ‘have’ [14] [15], a distinction questioning the inherent 

nature of an organisation’s culture and its manifestation in policies and practices.  In a review of safety culture theory and research 

between 1980 and 2000, Guldenmund [15] cites at least 18 different definitions of the safety culture/safety climate construct, 

highlighting the fragmented nature of the field.  Cooper [14] suggests that the broadness of safety culture definitions to date has 

contributed to the inconsistent operationalisation of the concept, and a heavy reliance on safety climate as a surrogate measure for 

safety culture.  This approach often ignores the behavioural aspects of safety culture which industry is arguably most interested in, 

and most able to influence in the workplace.  Despite this, whichever definition is employed, scholars agree that safety culture is 

an important concept [15] [16].   

In addition to definitional difficulties, the factors that comprise safety culture are also frequently debated in the literature. Early 

empirical research on safety culture and climate focused on exploring its multi-dimensional nature [18] [10] [19]. In one of the 

earliest studies on safety climate, Zohar [19] proposed an eight-factor model, which was later tested and refined to a three-factor 

model [18]. Interestingly, of the studies reviewed by Guldenmund [15], the majority were exploratory, and those that were 

confirmatory did not support previous factor structures, further highlighting the disparity in safety culture descriptions.  In a study 

with construction workers, two factors were found to provide the best fit: management’s commitment to safety, and worker’s 

involvement in safety [10]. Later studies on the role of safety leadership and management corroborate this result [5], [20], [6], 

[16]. Furthermore, research on the role of communication [16] and quality of relationships [21] that safety culture is a complex 

construct.  

Practical application of safety culture 

Whilst the academic literature has struggled to define, describe and measure safety culture, high-risk industries have been 

applying the concept to their safety practices for decades [22], [7]. In Australia, the mining industry has adopted safety culture 

assessment tools and programs [23], and more recently considerable work has been undertaken in the construction industry [20], 

[24], [25] and in the road safety field [26], [27]. Safety culture is increasingly being recognised as a useful concept for 

understanding and manipulating the processes through which organisational leaders influence frontline workers [20].  

However, from an industry perspective, questions remain regarding the gap between the operationalisation of the elements of 

safety culture and their link to safety outcomes, particularly at different levels within an organisation. Furthermore, there remains 

specifically the need to develop pathways to operationalise and implement behaviour and organisational change based on the core 

elements of safety culture within an organisation.  Measuring key attitudes and behaviours that contribute to safety culture is 

important.  However, these constructs must not only inform safety interventions but importantly have the ability to establish and 

shape effective change programs within organisations. 

This paper reports on the first stage in a research program designed to explore safety culture in a large Australian construction 

company, with a view to understanding how safety culture theory and practice can be integrated to improve safety culture and 

related outcomes within the construction industry. In line with Guldenmund’s advice [28], the research takes participatory 

approach to investigating safety culture, using a mix of qualitative and quantitative methods. Gaining an understanding of 
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