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Denham L. Phipps; Dianne Parker; Elisah J. M. Pals; George H. Meakin; Chidozie 
Nsoedo; Paul C. W. Beatty. Identifying violation-provoking conditions in a 
healthcare setting. S. 1625–1642. 

Procedural violations (intentional deviations from established protocols) are prone to 

occur in many occupational settings, with a potentially detrimental effect on quality or 

safety. They are thought to result from organisational practices and the social 

characteristics of rule-related behaviour. This study makes use of qualitative methods to 

investigate the nature and causes of violations in anaesthetic practice. Twenty-three 

consultant anaesthetists took part in the study, which involved naturalistic observations 

and semi-structured interviews. Several factors influencing anaesthetic violations were 

identified. These include the nature of the rule, the anaesthetist (both as an individual 

and as a professional group) and the situation. Implications for the understanding and 

management of human reliability issues within an organisation are discussed. This study 

provides an insight into procedural violations, which pose a threat to organisational 

safety but are distinct from human errors. The study also demonstrates the value of 

qualitative methods in ergonomics research. It is of relevance to researchers and 

practitioners interested in human reliability and error, especially in healthcare. 

� Keywords: violations; patient safety; anaesthesia; ethnography; template 

analysis  

Fiona M. Donald. The classification of vigilance tasks in the real world. S. 1643–
1655. 

The ability to generalise vigilance research to operational environments has been 

questioned, largely due to differences between laboratory research and real-world 

settings. The taxonomy of vigilance tasks proposed by Parasuraman and Davies (1977) 

represents an attempt to classify vigilance tasks so that tasks with similar information-

processing demands can be compared and the ability to generalise results enhanced. 

Although the taxonomy originally included complexity, the term specifically referred to 

multiple sources of information. Complexity has been overlooked in much of the 

traditional vigilance literature, although it is included in more recent studies of jobs such 

as air traffic control. In this paper, the taxonomy is evaluated in relation to two vigilance 

intensive jobs - closed circuit television surveillance operators and air traffic controllers. 

In its present form, the existing taxonomy of experimental settings has limited 

applicability to these operational settings. Therefore, recommendations for expanding the 

taxonomy to include more aspects of complexity are made. It is argued that the revised 



taxonomy be used in conjunction with situation awareness, which makes provision for 

the cognitive processes involved in these jobs. 

� Keywords: vigilance taxonomy; complex monitoring; situation awareness; CCTV 
surveillance; air traffic controller  

B. Ryan; J. R. Wilson; S. Sharples; F. Kenvyn; T. Clarke. Rail signallers' 
assessments of their satisfaction with different shift work systems. S. 1656–
1671. 

This paper describes rail employee views on shift-work systems obtained from 

administration of the Rail Ergonomics Questionnaire (REQUEST) to a large sample of rail 

professionals in Great Britain, achieving a response rate of 83%. Results from signallers, 

the largest occupational grouping in the survey (n = 3230), are presented. ANOVA has 

been used to investigate the effects of different aspects of the shift patterns (the length 

of shift and the speed and direction of rotation of shifts) and the effects of age on the 

ratings of satisfaction with the shift system. The findings from the analyses indicate 

preferences for the 12-h shift system over the 7-9-h rotating shift system. There were no 

main effects of the direction of rotation of shifts, though there were significant 

interactions between the direction of rotation of shifts, the numbers of consecutive shifts 

and the age of respondents. There is a need for clear data addressing the impact on 

workers of key shift-related parameters such as shift length, direction of rotation of 

shifts, numbers of consecutive shifts and personal factors such as age. This paper 

presents findings of the effects of these key shift and personal parameters and their 

interactions on respondents' ratings of satisfaction with the shift system, using data 

collected with REQUEST in a national survey of rail signallers. 

� Keywords: shift-work survey; direction of rotation; consecutive shifts; length of 
shift; age; worker satisfaction  

Zhizhong Li; Chien-Chi Chang; Patrick G. Dempsey; Lusha Ouyang; Jiyang Duan. 
Validation of a three-dimensional hand scanning and dimension extraction 

method with dimension data. S. 1672–1692. 

A three-level experiment was developed to validate a 3-D hand scanning and dimension 

extraction method with dimension data. At the first level, a resin hand model of a 

participant was fabricated to test the repeatability of the dimension data obtained by the 

3-D method. At the second level, the actual hand of that participant was measured 

repeatedly using both the 3-D method and the traditional manual measurement method. 

The repeatability for both methods was investigated and compared. The influence of 

posture keeping, surface deformation and other human issues were also examined on the 

second level. At the third level, a group of participants were recruited and their hands 

were measured using both methods to examine any differences between the two 

methods on statistical descriptives. Significant differences, which varied among 

dimension types (length, depth/breadth, and circumference), were found between the 3-

D method and the traditional method. 3-D anthropometric measurement and dimension 

extraction has become a prospective technology. The proposed three-level experiment 

provides a systematic method for validation of the repeatability of a 3-D method and 

compatibility between dimension data from a 3-D method and a traditional method. 

� Keywords: 3-D anthropometric measurement; laser scanning; hand dimension 
extraction; validation 

Krauss; S. Grau; M. Mauch; C. Maiwald; T. Horstmann. Sex-related differences in 
foot shape. S. 1693–1709. 

The purpose of the study was to investigate sex-related differences in foot morphology. 



In total, 847 subjects were scanned using a 3-D-footscanner. Three different analysis 

methods were used: (1) comparisons were made for absolute foot measures within 250-

270 mm foot length (FL); (2) and for averaged measures (% FL) across all sizes; (3) the 

feet were then classified using a cluster analysis. Within 250-270 mm FL, male feet were 

wider and higher (mean differences (MD) 1.3-5.9 mm). No relevant sex-related 

differences could be found in the comparison of averaged measures (MD 0.3-0.6% FL). 

Foot types were categorised into voluminous, flat-pointed and slender. Shorter feet were 

more often voluminous, longer feet were more likely to be narrow and flat. However, the 

definition of 'short' and 'long' was sex-related; thus, allometry of foot measures was 

different. For shoe design, measures should be derived for each size and sex separately. 

Different foot types should be considered to account for the variety in foot shape. 

Improper footwear can cause foot pain and deformity. Therefore, knowledge of sex-

related differences in foot measures is important to assist proper shoe fit in both men 

and women. The present study supplements the field of knowledge within this context 

with recommendations for the manufacturing of shoes. 

� Keywords: anthropometry; cluster analysis; foot dimensions; footwear; sex-
related differences; 3-D foot scan  

M. Mulder; M. Mulder; M. M. van Paassen; D. A. Abbink. Haptic gas pedal 
feedback. S. 1710–1720. 

Active driver support systems either automate a control task or present warnings to 

drivers when their safety is seriously degraded. In a novel approach, utilising neither 

automation nor discrete warnings, a haptic gas pedal (accelerator) interface was 

developed that continuously presents car-following support information, keeping the 

driver in the loop. This interface was tested in a fixed-base driving simulator. Twenty-one 

drivers between the ages of 24 and 30 years participated in a driving experiment to 

investigate the effects of haptic gas pedal feedback on car-following behaviour. Results of 

the experiment indicate that when haptic feedback was presented to the drivers, some 

improvement in car-following performance was achieved, while control activity 

decreased. Further research is needed to investigate the effectiveness of the system in 

more varied driving conditions. Haptics is an under-used modality in the application of 

human support interfaces, which usually draw on vision or hearing. This study 

demonstrates how haptics can be used to create an effective driver support interface. 

� Keywords: haptic feedback; car-following; driver support; human-machine 
systems; driving simulator  

D. C. Tappin; T. A. Bentley; A. Vitalis; K. Macky. An analysis of sprain and strain 
injury data for the New Zealand meat processing industry from national and 

industry injury surveillance databases. S. 1721–1734. 

Data on musculoskeletal disorders (MSD) in meat processing and the tasks in which they 

occur is limited in the literature. This paper provides a summary of such data from the 

New Zealand industry. Despite the high incidence of MSD in meat processing in New 

Zealand, little research has been undertaken to identify and assess high-risk tasks and 

develop interventions to address them. This paper reports on the initial stages of a 2-

year government funded project to address these issues. Findings are presented from the 

analysis of data from two injury surveillance databases. Accident Compensation 

Corporation national data claims assisted in defining the industry and indicated factors 

for further assessment, including consideration of claimants' gender, ethnicity and 

geographical region. National Injury Database industry data claims helped to identify 

specific tasks in which MSD are more likely to occur by departments and for the two main 

animal species processed. These factors have helped shape the assessment of high-risk 

tasks currently undertaken in the meat processing industry. 
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Effect of a desk attachment board on posture and muscle activity in women 

during computer work. S. 1735–1756. 

Working at a computer is part of a large number of jobs and has been associated with 

upper extremity musculoskeletal disorders and back pain. The study evaluated the 

effects of a board attachment on upper extremity and back. The findings are mixed in 

that the board may have a positive effect in preventing back pain, but may be 

detrimental to upper extremities. Effect of a desk attachment board on upper extremity 

and trunk posture, and muscle activity was assessed in women video display terminal 

users. Participants completed a standard 20-min computer task under two conditions: 1) 

using a standard desk; 2) using a desk attachment board designed to support the 

forearms. Bilateral electromyography of the trapezius, multifidus and longissimus 

muscles and the right anterior deltoid and forearm extensor muscles was recorded. 3-D 

trunk and upper extremity posture was monitored. Participants were tested before and 

after 2 weeks of familiarisation with the board in their workplace. Perceived tension and 

discomfort were recorded before and after use of the board. Use of the board tended to 

increase muscle activity in the right trapezius and forearm extensor and to decrease 

muscle activity in the back. Perceived tension in the low back decreased slightly with the 

board. The board may be useful in reducing tension in the low back during computer 

work, but may adversely affect the upper extremities. 

Keywords: posture; muscle activity; computer work; low back; upper extremity  

E. M. de Korte; H. de Kraker; P. M. Bongers; P. van Lingen. Effects of a feedback 
signal in a computer mouse on movement behaviour, muscle load, productivity, 

comfort and user friendliness. S. 1757–1775. 

To study the effects of a tactile feedback signal in a computer mouse on reduction of 

hovering behaviour and consequently on changes in muscle load, productivity, comfort 

and user friendliness, a comparative, experimental study with repeated measures was 

conducted. Fifteen subjects performed five trials with different mouse actions and a 

standardised task, once with a mouse with the feedback signal and once with a mouse 

without the feedback signal. Holding the hand just above the mouse caused higher 

muscle loading than clicking and scrolling. Holding the hand on the mouse caused higher 

muscle loading than resting the hand on the desk. The feedback signal effectively 

decreased hovering behaviour. It also led to a more dynamic activation pattern of the 

extensor muscles of the forearm. The overall opinion of the feedback signal for future use 

was rated as somewhat variable. No effects on discomfort or productivity were found. 

The use of a mouse with a tactile vibrating feedback signal seems promising for 

preventing arm complaints, although more research is needed to establish the clinical 

relevance. 

� Keywords: feedback; computer mouse; movement behaviour; muscle load; 
productivity; comfort  

Patrick G. Dempsey; Vincent M. Ciriello; Rammohan V. Maikala; Niall V. O'Brien. 
Oxygen consumption prediction models for individual and combination 

materials handling tasks. S. 1776–1789. 

An experiment was conducted to develop models to predict oxygen consumption of males 

and females engaged in common materials handling tasks including lifting, lowering, 

pushing, pulling, (de)palletising and combination tasks involving lifting or lowering a box 

and carrying it a set distance and lifting or lowering it to the destination. Nineteen male 

and 19 female subjects participated in the study. A psychophysical approach was used to 

set load limits for individual subjects for the oxygen consumption protocol. The 8398 



oxygen consumption values collected were entered into the initial regression analyses 

and 168 potential outliers were removed before the final models were run. In addition to 

relevant task variables, body weight was a significant predictor variable in all models. 

The r2 values for the final models ranged from 0.54 to 0.82 and the root mean square 

errors ranged from 90.2 ml to 294.8 ml. 

� Keywords: materials handling; work physiology; oxygen consumption 


