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Fatemeh Hashemi, Seyed Rahman Eghbali, Shauna Mallory-Hill & Mohsen 
Hamedi. A method for prioritizing the modification of ergonomic and 
physical aspects of the workplace to enhance overall worker satisfaction 
in control centre buildings. Pages: 323-335. 

his article aims to develop a method for prioritizing indoor environmental quality 

parameters in the workplace (i.e., temperature, lighting, acoustics, air quality, layout, 

furnishing, cleanliness and maintenance) to enhance occupants’ workspace satisfaction. 

Data were collected using a web-based survey of 12 Iranian control centre buildings 

(CCBs) of combined cycle power plants. The results showed that fewer than half of 

occupants are satisfied with their workplace. Corrective measures would cost the owners 

an exorbitant amount of money if they were to try to address all of the parameters. 

Therefore, a statistical analysis framework was applied to determine each parameter’s 

importance in relation to overall workspace satisfaction. Based on detailed analysis, two 

levels of importance have been defined for ergonomic modification of each CCB. The 

statistical approach developed in this study can be applied to all kinds of buildings to 

determine where ergonomic modification is most likely to produce higher workspace 

satisfaction. 

 Keywords: workplace environment, workspace satisfaction, ergonomics, control 

centre buildings 

Clarisse Gaudez, Pascal Wild, Martine Annie Gilles, Jonathan Savin, 
Laurent Claudon & Diane Bailleul. Study of between-subject and within-

subject variability of electromyography data and its intrinsic 
determinants for clip fitting tasks. Pages: 336-350. 

Knowledge of motor variability is an essential step towards understanding a subject’s 

working activity. This study aims to assess within-subject and between-subject variability 

and the intrinsic factors that drive variability during a clip fitting task in the laboratory. 

Muscular activity is recorded on six muscles of each upper limb. Four metrics are used: 

two characterizing muscular load and two characterizing intra-clip fitting dispersion. 

Factor analyses and muscle-by-muscle analyses are conducted. Independent variables 

linked to subject characteristics and to task performance are considered. Factor analysis 

reveals the combined activity of the different muscles. The short and highly constrained 



task shows both within-subject variability and between-subject variability. The latter 

predominates. Each of the independent variables induces a variability which affects the 

muscular load metrics, although only a few affect the within-clip fitting dispersion. The 

muscle-by-muscle and factorial score analyses results are consistent. 

 Keywords: motor variability, surface electromyography, factor analysis, within-

subject, between-subject 

Shyh-Yueh Cheng, Kuo-Ping Lin, Yuh-Wehn Liou, Ching-Hsiang Hsiao & 
Yu-Jung Liu. Constructing an active health and safety performance 

questionnaire in the food manufacturing industry. Pages: 351-357. 

To design a comprehensive health and safety management performance system, extant 

literature on the health and safety performance indicators of and management systems 

for the application of occupational health and safety management systems was reviewed; 

additionally, the provisions of occupational health and safety laws were examined with a 

total of three main categories, including 28 active safety and health management 

performance categories. In the present study, health and safety management 

performance was evaluated by food manufacturing industry employees. An active 

performance evaluation questionnaire was developed by adopting the Delphi method to 

seek professional and expert opinion. With food manufacturing workers as participants, 

an in-depth discussion was conducted regarding the status of active health and safety 

performance indicators. Six active health and safety performance indicators were 

determined: emergency response; change management; procurement management; 

communication; prevention management; security behavior. These performance 

indicators have not been sufficiently implemented and require improvement. 

 Keywords: key performance indicator, Delphi method, health and safety, safety 

management systems, food industry 

Ghasem Motalebi, Anahita Sal Moslehian & Elmira Hasanzadeh. The most 
effective indoor environmental quality factors related to worker 

satisfaction and performance: a case of the administrative office building 
at Ferdowsi University of Mashhad. Pages: 358-370. 

The influence of the office environment on employees has attracted inter-disciplinary 

research attention. This study investigates the differences in worker satisfaction and self-

estimated job performance regarding indoor environmental quality (IEQ) parameters in 

personal workspaces between three office types (enclosed private office, enclosed shared 

office and cubicle with high partitions). A standard survey conducted by the Centre for 

the Built Environment (CBE) has been used to collect and analyse data from 175 workers 

in Ferdowsi University’s administrative office building. The CBE survey classifies IEQ 

parameters into seven main categories. Regardless of office type, there was a positive 

correlation between satisfaction and self-reported performance in all IEQ factors except 

cleanliness and maintenance; which means the increase in satisfaction would enhance 

the self-reported performance. Based on principal component analysis, the cleanliness 

and maintenance factor was the most effective in the enclosed private office and 

enclosed shared office. 

 Keywords: satisfaction, indoor environmental quality, self-estimated job 

performance, office type, post-occupancy evaluation 

Changquan He, Guangshe Jia, Brenda McCabe & Jide Sun. Relationship 
between leader–member exchange and construction worker safety 
behavior: the mediating role of communication competence. Pages: 371-
383. 



Purpose. Leader–member exchange (LMX) has widely been adopted to explore its 

influence on job performance. However, most previous studies considered LMX as a 

unidimensional construct and neglected the effects of its subdimensions, thereby 

reducing its practicality to improve work performance. This study empirically tested the 

relationship between subdimensions of LMX and safety behaviors, while incorporating 

communication competence as a mediator. Method. Data were collected from Chinese 

construction industry workers. The theoretical model was built and checked using the 

structural equation modeling technique. Results. The affect and contribution dimensions 

of LMX positively associated with safety behaviors, while the loyalty and professional 

respect dimensions had negative and no relations with safety behaviors respectively. 

These findings demonstrate that a multidimensional view on LMX should be taken while 

checking its effects on safety behaviors. The affect and professional respect dimensions 

of LMX had indirect effects on safety participation via communication competence, which 

illustrate the mediating role of communication competence for construction safety. This 

study sheds lights on safety behavior research based on the theories of LMX. Enhancing 

the leadership and communication skills of safety staff and fostering a supportive safety 

atmosphere at sites are suggested to improve construction safety performance. 

 Keywords: leader–member exchange, safety behavior, construction worker, 

communication competence 

Anna Marszałek & Magdalena Młynarczyk. Physiological tests on 
firefighters whilst using protective clothing. Pages: 384-392. 

In addition to the intense effort of firefighters during rescue operations and an adverse 

thermal environment, the properties of clothing can also hinder the performance of 

occupational activities. The heat load of firefighters during diversified effort in a climate 

chamber was compared for two types of protective clothing (barrack [B] clothing and 

barrack under special-purpose [S] clothing) at two levels of air temperature (20 and 
30 °C). During testing, physiological parameters of heat strain were measured and 

subjective ratings were collected. There was a small increase in physiological parameters 

and subjective ratings at 20 °C in S clothing compared to the results in B clothing, 

whereas those differences were substantial at 30 °C. So, the structure of S clothing, 

which ensures protection of firefighters against high temperatures and flames, and its 

watertight layer make it significantly more difficult for the body to give off heat. 

 Keywords: firefighters, protective clothing, physical effort, thermal strain, 

thermal comfort 

Wilza Karla dos Santos Leite, Anísio José da Silva Araújo, Jonhatan 
Magno Norte da Silva, Leila Amaral Gontijo, Elamara Marama de Araújo 
Vieira, Erivaldo Lopes de Souza, Geraldo Alves Colaço & Luiz Bueno da 
Silva. Risk factors for work-related musculoskeletal disorders among 
workers in the footwear industry: a cross-sectional study. Pages: 393-
409. 

The aim of the study was to investigate the influence of biomechanical, psychosocial, 

environmental and individual factors on local and multisite work-related musculoskeletal 

disorder (WMSD) symptoms among workers at a footwear manufacturing company. The 

sample comprised 267 workers. The results showed that: (a) age, sedentary lifestyle, 

inappropriate posture and perceived effort were associated with symptoms in the 

shoulders, and the combination of these factors increased the odds four-fold; (b) 

inappropriate posture, perceived effort and bullying were related to symptoms in the 

wrists, and the combination of these factors increased the odds seven-fold; (c) 

inappropriate posture, perceived effort, length of work at the company and low social 

support were associated with multisite symptoms, and their combination increased the 



odds up to 30-fold. Therefore, mainly biomechanical and psychosocial factors were 

associated with WMSD symptoms, and their combinations increased the odds of 

occurrence. 

 Keywords: work-related musculoskeletal disorderfootwear industrywork 

Asraf Ahmad Qamruddin, Nik Rosmawati Nik Husain, Muhd Yusof Sidek, 
Muhd Hafiz Hanafi, Zaidi Mohd Ripin & Nizam Ali. Lifetime vibration dose 
correlates with severity of the neurological component of hand-arm 

vibration syndrome among tyre shop workers in Kelantan, Malaysia. 
Pages: 410-415. 

Introduction. Cumulative lifetime exposure to vibration is believed to contribute to more 

severe complications of hand-arm vibration syndrome (HAVS). Objectives. To determine 

prevalence of the neurological component of HAVS and the correlation between lifetime 

vibration dose (LVD) and neurological severity of HAVS among tyre shop workers in 

Kelantan. Methods. The cross-sectional study involved 200 tyre shop workers from two 

districts in Kelantan. Part one data were collected in the field using a questionnaire and 

hand-arm vibration was measured. Part two involved a set of hand clinical examinations 

(Purdue pegboard, Semmes-Weinstein monofilament and two-point discrimination tests) 

carried out for neurological component severity staging. LVD for each worker was 

calculated from data gathered in part one. For workers who had neurological symptoms, 

staging according to Stockholm workshop scales was done according to part two data. 

The strength of correlation between LVD and neurological stages was then determined 

using Spearman correlation. Results. Prevalence of neurological component was 37%. 

Spearman correlation between LVD and the neurological stages showed a moderate 

positive correlation. Conclusion. Cumulative lifetime exposure to hand-transmitted 

vibration is likely to be related to neurological severity of HAVS and therefore must be 

considered when assessing workers’ exposure to hand-arm vibration. 

 Keywords: Hand-arm vibration syndrome, neurological component, occupational 

health, tyre shops, vibration 

María José Serrano-Fernández, Joan Boada-Grau, Lluís Robert-Sentís, 
Andreu Vigil-Colet & Jordi Assens-Serra. Predictive power of selected 

factors over driver stress at work. Pages: 416-424. 

Professional drivers are considered prone to health risks. For this reason we have 

conducted a predictive study to analyze variables that may be predictors of stress in 

driving. Participating in this study were 372 drivers (93.4% men, 6.6% women) recruited 

through non-probabilistic sampling. The aim of the study is to develop a prediction model 

for job stress in professional drivers using the following indicators: personality, 

impulsiveness, hardy personality, job, age, seat comfort, seat suspension, lumbar 

support and driving hours. We found that the variables with predictive power over driving 
stress were: commitment over relaxed driving (ΔR2 = 0.101; β = 0.135), danger 

prevention (ΔR2 = 0.139; β = 0.342) and fatigue and anxiety (ΔR2 = 0.063; β = −0.227); 

control over alertness and vigilance (ΔR2 = 0.069; β = 0.278); agreeableness over 

sensation-seeking (ΔR2 = 0.047; β = −0.268). In conclusion, driver stress can be 

predicted by certain variables. This study contributes to better understanding of driver 

stress and promotes safety at the wheel, thus helping to prevent traffic accidents. 

 Keywords: stress in driving, driver stress, predictive factors, prevent traffic 

accidents, vehicle characteristics 

Jovana Jovanović, Ivana Šarac, Stefan Jovanović, Dušan Sokolović, 
Nenad Govedarović & Jovica Jovanović. The relationship between 



occupational stress, health status, and temporary and permanent work 

disability among security guards in Serbia. Pages: 425-441. 

Purpose. This study aimed to examine the influence of occupational stress on health 

status and work disability among security guards in Serbia. Methods. Three hundred and 

ninty nine male security guards (aged 25–65 years) were examined during regular 

medical preventive check-ups at the Institute of Occupational Health. Data on their 

health status and permanent and temporary work disability were obtained, and 

correlations with the levels of occupational stress (measured by occupational stress index 

[OSI] questionnaire) were analysed. Results. A high prevalence of health impairments, 

including diabetes (38.8%), dyslipidaemia (82.7%), hypertension (69.9%) and metabolic 

syndrome (77.7%), was found. Highly significant correlations were shown between 

reported levels of total stress at work (total OSI score) and measured values of glucose, 

lipids, blood pressure, heart rate, Framingham cardiovascular risk scale, occurrence of 

diabetes and impaired fasting glucose, dyslipidaemia, hypertension, metabolic syndrome, 

coronary heart disease, cerebrovascular insults, degenerative eye-fundus changes, and 

temporary and permanent work disability. All of these correlations remained significant 

even after adjustments for age, body mass index and smoking status. Regression 

analysis confirmed the independent effect of occupational stress on the analysed 

parameters. Conclusions. There is a significant independent impact of occupational stress 

on development of health impairments and work disability among security guards. 

 Keywords: occupational stress, health, disease, work disability, security guards 

Maja Belevska, Jovica Jovanovic, Emilija Gjosevska Dastevska & Zoran 
Velkovski. The importance of individual predictors and psychosocial 
working conditions in assessing the work ability index of people with 

low vision. Pages: 442-451. 

Purpose. This investigation aimed to clarify the importance of individual predictors and 

psychosocial working conditions in estimating the work ability index (WAI) of people with 

impaired vision. Materials and methods. This study utilized a quantitative cross-sectional 

design involving 450 respondents who had low vision with visual acuity in the range of 

0.05–0.3 and a control group of 150 respondents with visual acuity in the range of 0.5–

0.3. The investigation was conducted using the standardized instruments of the 

Copenhagen psychosocial questionnaire (COPSOQ) and the WAI. Results. The average 
WAI score of the respondents with low vision was 30.1 ± 4.1 and that of the control 

group was 34.7 ± 3.4. Results indicated a positive COPSOQ/WAI correlation in the 

following domains: work importance; career prospects; rewards/feedback; role and 

definition; quality of management; social support; job satisfaction; health condition. 

Negative correlations were indicated in the following domains: quantitative, cognitive and 

emotional demands; exhaustion; stress. Conclusions. The WAI of people with low vision 

is both positively and negatively impacted via different intensities associated with 

complex correlations, including: gender; age; profession; stress propensity; quantitative, 

qualitative and emotional demands of work; specificity of work, professional education; 

presence of stressors. 

 Keywords: individual predictorspsychosocial conditionswork ability indexpeople 

with low vision 

João Marcos Bernardes, Carlos Ruiz-Frutos, Antônio Renato Pereira Moro 
& Adriano Dias. A low-cost and efficient participatory ergonomic 

intervention to reduce the burden of work-related musculoskeletal 
disorders in an industrially developing country: an experience report. 
Pages: 452-459. 



Work-related musculoskeletal disorders (WMSDs) are the first cause of occupational 

illness in Brazil and the number of cases in the industrial sector has increased 

progressively in the last 6 years. In order to prevent WMSDs, workplace ergonomics 

interventions are frequently implemented worldwide. This article describes the 

implementation strategy of a participatory ergonomic intervention conducted in the 

quality control department of a medium-sized Brazilian garment company. The 

intervention was carried out based on the nine steps presented by Vink, Imada and 

Zinck, and workers’ exposure to risk factors was investigated using the rapid upper limb 

assessment method. A low-tech and low-cost solution that successfully reduced workers’ 

exposure to WMSD risk factors was proposed, prototyped, tested and, finally, introduced. 

Participatory ergonomic interventions can be a feasible and effective approach to reduce 

the exposure to work-related risk factors for WMSDs in industrially developing countries. 

 Keywords: cumulative trauma disorders, ergonomics, participatory ergonomics, 

developing countries, case reports 

Asgeir Mamen, Erna Diana von Heimburg, Harald Oseland & Jon Ingulf 
Medbø. Examination of a new functional firefighter fitness test. Pages: 
460-471. 

Firefighters must meet certain physical requirements. This study compares the demands 

of a new firefighting-specific tasks test with an existing laboratory test. Thirty-five male 

subjects were tested. In both tests, the subjects wore a complete firefighting outfit 
including breathing apparatus, but not the usual facemask. Test durations were 8 min 

(existing test) vs ≈10 min (new test). Peak oxygen uptake was similar in the tests, 

≈45 ml · kg−1 min−1. The time with an oxygen uptake above 35 ml kg−1 min−1 was 

longer in the new test, 6.4 vs 4.7 min. The results suggest that the new test is as 

demanding as the traditional test and offers the advantages of being more specific. The 

new test could therefore serve as an alternative to the existing test. Based on regression 

analysis of the two tests, a pass/fail time of 10 min 30 s is suggested. 

 Keywords: firefighting, strenuous exercise, lung ventilation, oxygen uptake, 

ratings of perceived exertion, field-testing 

Joseph Flannery, Saheed O. Ajayi & Adekunle S. Oyegoke. Alcohol and 
substance misuse in the construction industry. Pages: 472-487. 

This study investigates factors contributing to the menace of alcohol and substance 

misuse (ASM) in the construction industry, and its mitigation. A sequential exploratory 

mixed-method design, involving interview and questionnaire, was used for collecting data 

that were subsequently analysed by thematic analysis, factor analysis and Kruskal–Wallis 

test. Findings suggest that the problem of ASM is largely caused and exacerbated by 

mental strain, site working conditions, male dominance and ineffective human resource 

management. Screening and educational approaches were confirmed as carrot and stick 

methods for mitigating the menace in the construction industry. The finding implies that 

by making construction companies more accountable for the well-being of their workers, 

a change could be brought in the industry. These changes could be incentivized by 

initiatives like PREVENT to mitigate the crisis currently endemic in construction. The 

study suggests some practical measures for tackling the menace of ASM that is 

bedevilling the industry. 

 Keywords: alcohol, substance misuse, construction industry, mental health, 

occupational safety 



Yeong-Tak Kwon, Seunghyun Son, Sunkuk Kim, Sun-Geun Ha & Kiyoung 
Son. Worker safety perception analysis of South Korean construction 
sites. Pages: 488-496. 

Purpose. The aim of this article was to measure the safety perception level of workers on 

a South Korean construction site and investigate safety problems using the Nordic 

occupational safety climate questionnaire (NOSACQ-50). Methods. The survey was 

carried out via the NOSACQ-50 with 175 workers from five South Korean construction 

companies to evaluate their perception level. The results were then compared with the 

NOSACQ-50 criteria. Results. The safety perception of this South Korean construction site 

is high when compared with the NOSACQ-50 criteria. This high level was especially 

pronounced for the seventh dimension of the efficacy of the safety system, which showed 

the highest level among all dimensions. In addition, we suggested improvements and 

interventions to sustain a safety climate amongst workgroups. Conclusions. This study 

confirms that the seventh dimension showed the highest safety perception amongst all 

dimensions in South Korea. In the future, these findings can be utilized to develop an 

evaluation tool for the safety climate of the construction industry in South Korea. 

 Keywords: safety culture, safety climate, Nordic occupational safety climate 

questionnaire, survey, construction workers 

Ahmadreza Zamani, Narges Khanjani, Majid Bagheri Hosseinabadi, 
Malihe Ranjbar Homghavandi & Roholah Miri. The effect of chronic 

exposure to flour dust on pulmonary functions. Pages: 497-503. 

Purpose. This study aimed to examine the effect of chronic exposure to flour dust on the 

pulmonary symptoms and pulmonary indices of mill workers. Methods. The cohort study 

was conducted on 67 mill workers and 53 controls from 2014 to 2016. Demographic 

information was collected through interviews and pulmonary indices; flour dust exposure 

was measured by spirometry, and NIOSH 0500 and NIOSH 0600 methods. Results. The 

incidences of pulmonary symptoms, including cough, sputum, dyspnea, wheezing and 

bronchitis, were significantly more in the case group than the control group. At the 

beginning of the study, there was no significant difference between the case and control 

groups regarding the pulmonary indices of forced vital capacity (FVC), forced expiratory 

volume in 1 s (FEV1), peak expiratory flow and FEV1/FVC; however, after 2 years of 

exposure to flour dust, the pulmonary indices significantly decreased in the case group 

and showed a restrictive pattern. Based on the linear regression model, the most 

important predictor variables of FVC and FEV1 were age, body mass index, smoking and 

level of exposure to respirable flour dust. Conclusions: There is a strong correlation 

between chronic exposure to flour dust and the incidence of pulmonary complications and 

reduced pulmonary functions. 

 Keywords: cohort study, pulmonary symptoms, restrictive pattern 

Päivi Kekkonen, Arto Reiman, Seppo Väyrynen & Hanna-Kaisa Rajala. 
Occupational safety and health in shared workplaces according to 

workplace inspection reports. Pages: 504-516. 

The aim of this study was to create a holistic view of shared workplaces and the ways in 

which these ‘special situations’ for organizing work take place in practice. The 

characteristics of shared workplaces and the associated phenomena and challenges were 
also points of interest. Occupational safety and health inspection reports (N = 200) from 

the Regional State Administrative Agency of Finland were analysed to obtain information 

on the deficiencies observed in shared workplaces. The observations were categorized, 

and the categories were linked to the elements in the work system model. Thus, 

observation profiles for shared workplaces in the construction, manufacturing and mining 



and quarrying industries were created. In the observation profiles, significant differences 

were identified between two or more industries in terms of deficiencies related to 

organization, employee, task, tools and technology as well as work environment, i.e., the 

elements comprising the work system model. 

 Keywords: shared workplace, occupational safety and health, workplace 

inspection, work system 

Maryam Atarod, Elham Mirzamohammadi, Hasan Ghandehari, Ramin 
Mehrdad & Nazanin Izadi. Predictive factors for return to work after 

lumbar discectomy. Pages: 517-522. 

Background. Lower back pain (LBP) is one of the most common complaints leading to 

disability and work absence. This study was performed to determine the rate and 

contributing factors of return to work in the postoperative phase after lumbar 

discectomy. Methods. This cohort study was performed among 142 patients attending 

the orthopedics spine clinic of a teaching hospital during 2016. Initially, the demographic 

and occupational characteristics and Oswestry disability index (ODI) were fulfilled, and 

patients were followed with regard to time off, work return and type of job after 

surgery. Results. 113 participants (79.5%) returned to work in 3 months. Male gender, 

higher literacy, non-manual job, less physical activity, non-smoking, formal work 

agreement, lower working hours and higher income were associated with return to 

previous work. Also, shorter preoperative duration of LBP, longer hospital stay, lower 

severity of LBP, lower ODI score and poor perceived prognosis of return to work were 

associated with return to previous work. Conclusions. Return to work after discectomy is 

seen in more than two-thirds of patients and is related to factors such as pain intensity 

and body mass index. However, return to previous versus modified job is a multifactorial 

issue. 

 Keywords: disk herniation, return to work, umbar discectomy 

Wanpen Thongsuk & Alan F. Geater. Work-related discomfort among 
floor-sitting sedge weavers: a cross-sectional survey. Pages: 523-534. 

Purpose. This cross-sectional survey aimed to evaluate and identify risk factors of work-

related discomfort among floor-sitting Thai sedge handicraft weavers. Materials and 
methods. Sedge weavers (N = 285) were interviewed face to face using a modified 

standardized Nordic questionnaire. Data were subjected to weighted analysis and risk 

factors identified using logistic regression models based on a pre-compiled directed 
acyclic graph. Results. Most sedge weavers were elderly (65.9% ≥ 50 years) with >20 

years’ experience. Mats were the most common product. Buttocks (72.7%) and lower 

back (67.3%) were the commonest regions for discomfort. Neck, shoulders and upper 

back were less commonly involved (56.9, 56.7 and 52.6% respectively). Higher body 

mass index and lack of exercise were positively associated with buttock discomfort, and 

shorter sleep duration, not using a cushion, older age and having dyslipidaemia 

associated with lower back discomfort. Conclusions. The majority of sedge weavers 

experienced work-related discomfort. Taking regular exercise, having sufficient sleep and 

sitting on a cushion may reduce the discomfort experienced by these sedge-weavers. 

 Keywords: discomfort, sedge weavers, floor sitting 

Ali Tavakoli Kashani & Mohammad Mehdi Besharati. An investigation of 

the relationship between demographic variables, driving behaviour and 
crash involvement risk of bus drivers: a case study from Iran. Pages: 
535-543. 



The aim of this study was to model bus drivers’ crash involvement risk as a function of 

their demographic factors and driving behaviour. 177 bus drivers completed the bus 

driver risk index questionnaire. 19.2% of respondents had been involved in at least one 

at-fault crash during the past 3 years. In addition, age group and having a second job 

were found to affect the crash involvement rate. Smoker drivers reported significantly 

lower scores in patient driving and anxious driving factors. Results also indicated that 

vehicle ownership could improve hazard monitoring and thrill-seeking behaviours of bus 

drivers. Logistic regression suggested that drivers ≥55 years old are 5.4 times more 

likely to be involved in crashes, compared with drivers <35 years old. Model results also 

implied that the odds of crash involvement would decrease by 39% for each one-unit 

improvement in the scores of hazard monitoring behaviour. Implications are further 

discussed. 

 Keywords: bus drivers, bus driver risk index questionnaire, hazard monitoring, 

crash involvement risk 

Noor Zaman Khan, Suha K. Shihab, Rajesh Attri, Arshad Noor Siddiquee 
& Zahid A. Khan. Prioritization of lower back pain risk factors among 
industrial workers using the best–worst method. Pages: 544-551. 

Although lower back pain (LBP) is reported to be the most prevalent musculoskeletal 

disorder related to work amongst workers, little systematic effort has been made to 

identify the factors and to determine their priority for the onset of LBP. In this article, an 

attempt has been made to determine the priority of LBP risk factors using a relatively 

new, simple and effective multicriteria decision-making method, i.e., the best–worst 

method. The best–worst method has been used in this research as it makes use of 

relatively fewer data for comparisons and it provides comparisons with better consistency 

leading to more reliable results. Results of the study revealed that the occupational factor 

is the most prominent main risk factor for LBP, followed by psychosocial and personal 

factors. Further, physical load and genetics are the most and least dominating LBP risk 

factors, respectively. 

 Keywords: musculoskeletal disorder related to work, lower back pain, risk 

factors, multicriteria decision-making method, best–worst method 

Leif Berglund, Maria Johansson, Magnus Nygren, Björn Samuelson, 
Magnus Stenberg & Jan Johansson. Occupational accidents in Swedish 
construction trades. Pages: 552-561. 

The purpose of this study is to analyze accidents occurring in the Swedish construction 

industry, focusing specifically on the situation in the individual trades. The article includes 

all occupational accidents with at least 1 day of absence from work that were reported to 

the Swedish Social Insurance Agency for the year 2016. The results, focusing on accident 

cause, injured body parts as well as accidents per weekday, month and age, show that 

although the trades share commonalities regarding occupational accidents, a number of 

trade-specific problem areas stand out. With this in mind, conclusions are drawn 

regarding the situation in each respective trade and suggestions are made for future 

studies focusing on accidents in construction industry trades. 

 Keywords: construction industry, occupational accidents, occupational safety 

Busisiwe Shezi, Rajen N. Naidoo, Sheena Muttoo, Angela Mathee, Laura 
Alfers, Richard Dobson, Patrick Ndlovu & Renee A. Street. Informal-
sector occupational hazards: an observational workplace assessment of 
the traditional medicine trade in South Africa. Pages: 562-569. 



Informal traditional medicine markets are trading and processing hubs for a range of 

plant, animal and mineral materials; however, little is known regarding the occupational 

risks associated with the processing and handling of these products. The aim of this 

study was to identify the workplace hazards of the traditional medicine trade. A walk-

through observation of the workplace was conducted by two independent observers with 

formal training in workplace risk evaluation. Ergonomic, physical, chemical, biological and 

environmental hazards were identified from the handling of plant, animal and/or mineral 

products. The study gives an insight into a unique and diverse sector. 

 Keywords: informal workers, traditional medicine traders, occupational hazards, 

potentials risks 

Min Gi Kim & Yeon-Soon Ahn. Associations between lower back pain and 

job types in South Korean male firefighters. Pages: 570-577. 

This study aimed to compare prevalence of lower back pain (LBP) in firefighters according 

to job type and to identify the risk factors for LBP. A random sample of 297 male 

firefighters and 77 hospital office workers completed questionnaires and underwent 

lumbar spine magnetic resonance imaging. Prevalence of LBP in firefighters (85.1%) was 

higher than in controls (54.5%). Odds ratio (OR) of LBP in severe insomnia (3.84, 95% 

confidence interval [CI] [1.17, 12.06]) was statistically higher than for LBP without 

insomnia. OR of LBP in herniated lumbar disc 4–5 (1.86, 95% CI [1.03, 3.35]) was 

statistically higher than for LBP without lumbar disc herniation. ORs of LBP in emergency 

medical service (2.57, 95% CI [1.20, 5.58]) and rescue (3.69, 95% CI [1.37, 9.94]) 

workers were statistically higher than in controls. LBP is more prevalent in firefighters 

than in controls and affected by insomnia, lumbar disc herniation and job type. 

 Keywords: lower back pain, firefighters 

Abdullah Alabdulhadi, Peter Devey, May Boggess & Maya Guest. Personal 

noise exposure assessment of Kuwaiti printing industry workers. Pages: 
578-588. 

Recent technological improvements in the printing industry may have altered noise 

exposures in printeries. Of the eight printery noise assessments published since 2000, 

none assessed the exposure of workers using computer-to-plate machines and only two 

used personal noise dosimetry. This method measures noise levels as the worker moves 

about and permits examination of the impulsiveness of noise levels. In this study, 104 

workers wore personal noise dosimeters for one full shift. Computer-to-plate operators 

experienced noise exposures of 75 dB(A) on average and were rarely exposed to noise 

levels greater than 85 dB(A). Noise exposure in excess of 85 dB(A) was still common 

among offset printer operators. In fact, all workers operating web-fed offset machines 

spent more than half the shift experiencing noise levels greater than 85 dB(A). We found 

that the 5-min rolling SD of noise levels accurately reflected the impulsivity observed in 

the noise level profile. 

 Keywords: personal noise dosimetry, occupational noise exposure 

recommendations, printing industry 

Jeong Sun Lee, Seunghyun Son, Sunkuk Kim & Kiyoung Son. Correlation 

analysis of safety climate and construction productivity in South Korea. 
Pages: 589-596. 

Purpose. The purpose of this study is to analyze the correlation between safety climate 

and productivity for actual construction projects. The safety climate of the case projects 

was analyzed using the Nordic occupational safety climate questionnaire for the 



participants of the projects, and the resources used for the main work were used to 

analyze productivity. Methods. Many researchers have concluded that if the safety 

climate in a construction business improves, the rate of human accidents decreases. A 

decrease in accidents or injuries means that the quality of labor is improved; productivity 

can be expected to increase as a result. However, some site engineers argue that there is 

a dilemma since management costs increase when the safety climate is improved. If 

quantitative analysis of the correlation between safety climate and construction 

productivity can be performed, the results may show that additional costs to improve the 

safety climate are offset by productivity gains. Conclusions. As a result of regression 

analysis, we concluded that there is a significant relationship between safety climate and 

productivity. In the future, our findings can be used as a reference for developing a 

construction productivity prediction model as influenced by the safety climate. 

 Keywords: safety climate, construction productivity, Nordic occupational safety 

climate questionnaire, correlation, regression analysis 

Ashraf Sanjari, Reza Saeedi & Shokooh S. Khaloo. Semi-quantitative 

health risk assessment of exposure to chemicals in an aluminum rolling 
mill. Pages: 597-604. 

The main goal of this study was to evaluate the health risks resulting from occupational 

exposure to chemicals in an aluminum rolling mill to propose effective control measures. 

Exposure of workers to chemicals was assessed based on the Singapore Health 

Department’s methodology. The health risks of exposure to the identified chemicals and 

the relative risk of developing cancer due to exposure to benzene were assessed. 

According to the results, the risk level of exposure to sulfuric acid in the washing line and 

to manganese in the manufacturing unit were high. In assessing the risk of developing 

cancer arising from benzene exposure, the lifetime cancer risk was found in the range 

10−4–10−6 (the possible range). The results indicated that in the aluminum rolling 

industry, occupational exposure to 75% of the chemicals had a low risk level, 15% had a 

moderate risk level and 10% had a high risk level. 

 Keywords: risk assessment, health risk, chemicals, contaminants, aluminum 

rolling 

Victor C.H. Chan, Timothy N. Welsh, David M. Frost & Tyson A.C. Beach. 
Using visual aids to influence manual lifting techniques: acute effects of 
viewing static images on spine motion. Pages: 605-612. 

Purpose. This study aimed to determine whether untrained observers alter their spine as 

directed via static images of different lifting techniques. Methods. Ten men and eight 

women, who had no lifting or visual observation training, performed box lifts. Following a 

self-selected lifting technique trial, participants performed four experimental lifting trials 

(in randomized order) wherein they were instructed to execute lifts in accordance with 

the techniques pictured. These techniques differed by the amount of knee, trunk and 

spine flexion modeled. Peak lumbar flexion angles and flexion/extension velocities were 

quantified, and then statistically analyzed via general linear models with two within-

participant factors (condition = technique; phase = lift/lower). Results. Lumbar flexion 
angles and flexion/extension velocities differed between conditions (p < 0.001), although 

the effects depended on the combination of postural characteristics pictured. A main 
effect of phase was observed for peak lumbar flexion velocity only (p = 0.001). No 

condition × phase interaction effects were detected for any dependent variables 
(p > 0.050). Conclusions. Acute changes in lifting mechanics can be elicited via visual 

observation of pictured techniques. However, if using pictures to attenuate peak lumbar 

flexion displacements and velocities when lifting, auxiliary instruction may be needed to 

direct observers’ attention to the spine curvature displayed. 



 Keywords: observational learning, lower back disorders, movement (re)training, 

back school, manual materials handling 

Jackie D. Zehr, Kayla M. Fewster, Chad E. Gooyers, Robert J. Parkinson & 
Jack P. Callaghan. Partitioning the total seatback reaction force amongst 

the lumbar spine motion segments during simulated rear-impact 
collisions. Pages: 613-619. 

Purpose. This study aimed to determine how the seatback force is distributed across 

lumbar spine motion segments during a simulated low-velocity rear-impact collision with 

and without the application of mechanical lumbar support. Methods. A ferroresistive 

pressure-sensing system was used during simulated rear-impact collisions 

(ΔV = 7.66 km/h). Total seatback reaction force was derived from pressure recordings as 

the product of calibrated pressure outputs and sensel areas. The three-dimensional 

position of the pressure mat and the lumbar spinous processes were tracked and then 

used to extract the seatback force that was applied to the lumbar motion 
segments. Results. On average, 77% (637 N) and 53% (430 N) of the total seatback 

force was applied directly to the lumbar spine with and without lumbar support, 
respectively (p < 0.001). In addition to four of five individual motion segments bearing a 

greater force with lumbar support (p < 0.029), the distribution of the total lumbar force 

was found to be significantly different between support type conditions. Conclusions. 

Although lumbar supports can alter the magnitude and distribution of shear force applied 

to the lumbar spine during low-velocity rear-impact collisions, they do not appear to 

elevate the injury risk. 

 Keywords: lumbar spinerear-impact collision, seatback force, lumbar support 

Danuta Roman-Liu & Tomasz Tokarski. Age-related differences in 
bimanual coordination performance. Pages: 620-632. 

Purpose. The purpose of this article was to determine how characteristics of bimanual 

coordination tasks affect the quality of performance and to determine the impact of these 

characteristics on muscular activation of the upper limbs, with consideration of age-

related differences. Methods. The research was carried out on two groups consisting of 
25 people aged 20–30 and 60–67 years. The subjects performed seven tasks that varied 

in coordination mode, tracking mode and outline-tracing. The main measures of task 

performance were calculated on the basis of the difference between the position of the 

target and tracing cursors. Cohen’s d value was calculated to show differences in 

measures between groups. Results. There were higher values of error and variability 

measures for elderly people compared to young. Complex tasks showed the largest 

difficulty, which suggests that, when performed, such tasks have the greatest potential 

to improve coordination skills. Tasks during which both limbs contribute to the movement 

of one cursor proved the most appropriate. Conclusion. The tracking mode is of great 

importance for the quality of performance in motor coordination tasks, while the 

performance of tasks with imposed speed is much more strongly age-sensitive than 

performance with a freely chosen speed. 

 Keywords: two-hand coordination, elderly, rehabilitation, electromyography, 

occupational health 

Mustafa Yılmaz & Latif Onur Uğur. Comparison of estimated occupational 
health and safety costs with actual costs in maintenance and repair 

projects of public buildings. Pages: 633-639. 

Public building stock in Turkey is getting older and more funds are transferred for repairs 

and maintenance of these public buildings. Parallel to this growth, a significant increase 



is observed in the number of occupational accidents occurring in the Turkish construction 

sector. This case study focuses on compulsory investments in small or middle-scale 

repairs and maintenance projects of public buildings. In the determination of 

occupational health and safety (OHS) costs which are an integral part of the project 

costs, a model combining risk-based activity analysis and activity-based cost analysis is 

utilized and computer software developed as a calculation instrument for this model is 

used. The ratio of actual and estimated OHS costs to the approximate cost was found to 

be 3.98 and 3.58%, respectively. Further research should be conducted to test the 

reliability of this model and its calculation tool in estimating the actual OHS cost before 

the tender stage. 

 Keywords: safety costs, maintenance and repair projects, public buildings, 

construction industry 


