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J. Sauer;  C. Schmeink; D. G. Wastell. Feedback quality and environmentally 
friendly use of domestic central heating systéme. S. 795 – 813. 

The study examined the influence of system-embedded feedback on user behaviour 

during the environmentally friendly operation of a central heating system. A PC-based 

simulation, called CHESS, was developed to model the critical features of a central 

heating system. After having received 30 min of training on the simulation task, 60 

participants worked on a series of operational scenarios under different levels of system 

feedback. In addition to the collection of various performance measures (e.g. energy 

consumption, energy wastage), a range of user variables was collected (e.g. 

environmental concern). As hypothesized, the results showed that increased feedback 

resulted in improved environmentally friendly performance and, more importantly, the 

specific feedback indicator influenced the type of strategy used to improve human -

 machine system performance. A major implication is that system designers need to 

develop feedback indicators that are chiefly influenced by user behaviour and are largely 

immune to factors that are beyond the user's control (e.g. weather conditions).  
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M. J. M. Robb; N. J. Mansfield. Self-reported musculoskeletal problems amongst 
professional truck drivers. S. 814–827. 

Occupational driving has often been associated with a high prevalence of back pain. The 

factors that contribute to cause the pain are diverse and might include prolonged sitting, 

poor postures, exposure to whole-body vibration and other non-driving factors such as 

heavy lifting, poor diet or other psychosocial factors. In Europe, truck drivers are likely to 

be considered an 'at risk' group according to the Physical Agents (Vibration) Directive and 

therefore risks will need to be reduced. This questionnaire-based study set out to 

examine the relationship between musculoskeletal problems and possible risk factors for 

HGV truck drivers to help prioritize action aimed at risk reduction. Truck drivers 

(n = 192) completed an occupational questionnaire with two measures of vibration 

exposure (weekly hours and distance driven). Items on manual handling, relevant 

ergonomics factors and musculoskeletal problems were also included. Reported 

exposures to vibration ranged from 12 to 85 h per week, with a mean of 43.8 h. 

Distances driven ranged from 256 to 6400 km (mean 2469 km). Most of the respondents 

(81%) reported some musculoskeletal pain during the previous 12 months and 60% 

reported low back pain. Contrary to expectations, vibration exposures were significantly 

lower among those who suffered musculoskeletal symptoms when distance was used as 



an exposure measure. Manual handling and subjective ratings of seat discomfort were 

associated with reported musculoskeletal problems.  
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J. D. Lee;  D. V. Mcgehee;  T. L. Brown; J. Nakamoto. Driver sensitivity to brake 
pulse duration and magnitude. S. 828–836. 

Adaptive cruise control (ACC) requires that the driver intervene in situations that exceed 

the capability of ACC. A brake pulse might provide a particularly compatible means of 

alerting the driver to situations in which the acceleration authority of the ACC has been 

exceeded. This study examined the sensitivity of the driver to brake pulses of five 

different amplitudes (0.01-0.025 g) and five different durations (50-800 ms). Drivers 

were sensitive to accelerations as low as 0.015 g. Pulse duration interacted with pulse 

amplitude, such that moderate duration pulses were more detectable than long and short 

duration pulses at intermediate levels of pulse amplitude. A power function with an 

exponent of 1.0 accounted for 99% of the variance in drivers' sensitivity to pulse 

amplitude; however, a power function with an exponent of 0.23 accounted for only 70% 

of the variance in drivers' sensitivity to pulse duration. These results can help designers 

create ACC algorithms and develop brake pulse warnings.  
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M. Oliver;  M. Tingley;  R. Rogers;  J. Rickards; E. Biden. Effect of joystick 
stiffness, movement speed and movement direction on joystick and upper limb 
kinematics when using hydraulic-actuation joystick controls in heavy vehicles. 
S. 837–858. 

Despite the widespread use of hydraulic-actuation joysticks in mobile North American 

construction, mining and forestry vehicles, the biomechanical effects that joysticks have 

on their human operators has not been studied extensively. Using nine unskilled joystick 

operators and a laboratory mock-up with a commonly used North American heavy off-

road equipment hydraulic-actuation joystick and operator seat, the purpose of this work 

was to quantify and compare the effects of three hydraulic-actuation joystick stiffnesses 

and two movement speeds on upper limb and joystick kinematics as one of the initial 

steps towards the development of a hydraulic-actuation joystick design protocol. In 

addition to providing a detailed description of the kinematics of a constrained 

occupational task, coupled with the corresponding effects of the task on operator upper 

limb kinematics, results from principal component analysis and ANOVA procedures 

revealed a number of differences in joystick and upper limb angle ranges and movement 

curve shapes resulting from the various joystick stiffness-speed combinations tested. For 

the most part, these joystick motion alterations were caused by small, insignificant 

changes in one or more upper limb joint angles. The two exceptions occurred for forward 

movements of the joystick; the fast speed - light stiffness condition movement pattern 

shape change was caused primarily by an alteration of the elbow flexion-extension 

movement pattern. Similarly, the fast speed - normal stiffness condition movement curve 

shape perturbation - was caused principally by a combination of significant movement 

curve shape alterations to elbow flexion-extension, external-internal shoulder rotation 

and flexion-extension of the shoulder. The finding that joystick stiffness and speed 

alterations affect joystick and upper limb kinematics minimally indicates that the joystick 

design approach of modelling the joystick and operator upper limb as a closed linkage 

system should be pursued. This approach would allow one to simulate the upper limb and 

joystick kinematics that result from virtual changes to upper limb and joystick lengths.  



� Keywords: Joysticks; Upper limb kinematics; Principal components analysis; Off-

road machines; Repetitive strain injuries  

J.-H. Lin;  R. W. McGorry;  C.-C. Chang; P. G. Dempsey. Effects of user 
experience, working posture and joint hardness on powered nutrunner torque 
reactions. S. 859–876. 

Powered hand tools produce reaction forces that may be associated with upper extremity 

musculoskeletal disorders. The handle displacement, grip force and upper limb muscle 

activity (electromyography (EMG)) due to the effects of operator experience, working 

height and distance, type of tool and fastener joint hardness were measured in this study 

with 15 experienced and 15 novice nutrunner users. The results show that when pistol 

grip handles were used to work on a horizontal surface, experienced users allowed an 

average handle displacement of 7.9°, while novice users allowed 11.5°. Average EMG 

scaled by reference voluntary contraction (RVC) at forearm flexors, forearm extensors 

and biceps were greater for experienced users (318% RVC, 285% RVC, 143% RVC, 

respectively) than for novice users (246% RVC, 219% RVC, 113% RVC, respectively). 

Experienced users exerted more grip force than novice users when using right angle 

handles, but less force when using pistol grip handles. The results suggest that it is 

possible to minimize tool handle displacement by adapting the workplace layout to permit 

different working postures for each user group.  
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C. A. Sutherland;  W. J. Albert;  A. T. Wrigley; J. P. Callaghan. The effect of 
camera viewing angle on posture assessment repeatability and cumulative 
spinal loading. S. 877–889. 

Video-based task analysis in the workplace is often limited by equipment location and 

production line arrangement, therefore making it difficult to capture the motion in a 

single plane. The purpose of this study was to investigate the effects of camera 

placement on an observer's ability to accurately assess working postures in three 

dimensions and the resultant influence on the reliability and repeatability of calculated 

cumulative loading variables. Four video cameras were placed at viewing angles of 0°, 

45°, 60° and 90° to the frontal plane, enabling the simultaneous collection of views of 

four lifting tasks (two symmetric and two asymmetric). A total of 11 participants were 

trained in the use of the 3DMatch 3-D posture matching software package (developed at 

the University of Waterloo) and were required to analyse 16 lifting trials. Four of the 

participants were randomly selected to return within 72 h and repeat the analysis 

protocol to test intra-observer repeatability. Posture matching agreement between 

camera views was higher when the body segments had a minimal range of motion during 

the task. There was no significant participant main effect; however, there was a 

significant (p < 0.05) task main effect. Intraclass correlation coefficients (ICC) were 

calculated to assess the between day reliability. Compression, reaction anterior shear and 

extension moment were all found to have excellent reliability (ICC > 0.75). Joint anterior 

shear and joint posterior shear both provided fair to good reliability (0.4 > ICC < 0.75). 

Overall, the impact of the camera viewing angle on an observer's ability to match 

working postural exposure was found to be small.  
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J. E. Bos;  D. Damala;  C. Lewis;  A. Ganguly; O. Turan. Susceptibility to 
seasickness. S. 890–901. 



This paper explains part of the observed variability in passenger illness ratings aboard 

ships by gender, age and sickness history. Within the framework of a European project, 

2840 questionnaires, gathered on several ships operating all over Europe, were analysed. 

Gender, age and sickness history all had a highly significant effect on seasickness. 

Furthermore, these effects could be characterized by two fixed parameters describing a 

general age effect, a third parameter dependent on sickness history and a fourth 

parameter dependent on gender. Female illness ratings peaked at an age of 11 years, 

1.5 times as high as male ratings, which peaked at an age of 21 years. At higher ages, 

illness ratings decrease to only 20% of their maximum, reducing gender differences to 

zero. Passengers with a previous history of seasickness rated their illness about two 

times higher than those who had not felt sick before.  
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J. Sauer; B. Rüttinger. Automation and decision support in interactive consumer 
products. S. 902–919. 

This article presents two empirical studies (n = 30, n = 48) that are concerned with 

different forms of automation in interactive consumer products. The goal of the studies 

was to evaluate the effectiveness of two types of automation: perceptual augmentation 

(i.e. supporting users' information acquisition and analysis); and control integration (i.e. 

supporting users' action selection and implementation). Furthermore, the effectiveness of 

on-product information (i.e. labels attached to product) in supporting automation design 

was evaluated. The findings suggested greater benefits for automation in control 

integration than in perceptual augmentation alone, which may be partly due to the 

specific requirements of consumer product usage. If employed appropriately, on-product 

information can be a helpful means of information conveyance. The article discusses the 

implications of automation design in interactive consumer products while drawing on 

automation models from the work environment.  

� Keywords: Automation; Consumer product; Performance; On-product 
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A. M. Genaidy;  G. K. LeMasters;  J. Lockey;  P. Succop;  J. Deddens;  T. Sobeih; 
K. Dubbing. An epidemiological appraisal instrument - a tool for evaluation of 
epidemiological studies. S. 920–960. 

In recent years, ergonomics practices have increasingly relied upon the knowledge 

derived from epidemiological studies. In this regard, there is limited research devoted to 

the exclusive evaluation of the methodological qualities of ergonomics epidemiological 

studies. The aim of this study was to develop and test a general purpose 'epidemiological 

appraisal instrument' (EAI) for evaluating the methodological quality of existing or new 

ergonomic epidemiological studies using a critical appraisal system rooted in 

epidemiological principles. A pilot EAI version was developed and tested by a team of 

epidemiologists/physicians/biostatisticians, with the team leader being both 

epidemiologist and ergonomist. The pilot version was further tested with regard to other 

raters with/without a background in epidemiology, biostatistics and ergonomics. A 

revised version was evaluated for criterion validity and reliability. An assessor with a 

basic background in epidemiology and biostatistics would be able to correctly respond on 

four out of five questions, provided that subject matter expertise is obtained on specific 

items. This may improve with the article's quality. Training may have an effect upon 

assessors with virtually no background in epidemiology/biostatistics, but with a 

background in ergonomics. In this latter case, the inter-rater degree of agreement is 

largely above 90% and assessors can resolve their differences in a subsequent round. 

The EAI proved to be a valid and reliable appraisal instrument that may be used in 

various applications, such as systematic reviews and meta-analyses.  
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