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Amy Y. Chow, Clark R. Dickerson. Shoulder strength of females while 
sitting and standing as a function of hand location and force direction. S. 
303-308. 

This study evaluated single-handed isometric push strength capabilities of females 

working at or above-shoulder level. We examined the influence of force exertion direction 

(vertical, horizontal and lateral), angle of shoulder flexion from horizontal (0°, 30°, 60° 

and 90°) and gross body posture (standing and sitting), on maximal volitional shoulder 

strength. Force exertion direction had the greatest affect on shoulder strength 

(p < 0.0001). Strength was greatest in the vertical axis pushing downwards and weakest 

in the horizontal plane pushing forwards. Angle influenced shoulder strength when 

considered together with direction (p < 0.0001). However, these effects were dominated 

by direction results. Marginal differences in strength existed between sitting and standing 

(p > 0.05). These results can be used to design workspaces that consider individual 

strength limitations and their dependence on force direction, work orientation, and gross 

body posture. 

� Keywords: Shoulder; Strength capability; Female workers 

Dirk Jonker, Bo Rolander, Istvan Balogh. Relation between perceived 
and measured workload obtained by long-term inclinometry among 
dentists. S. 309-315. 

Dentists reported high perceived physical work conditions. Working postures and 

movements of the head and upper extremities during dental work were registered with 

inclinometry measurements during four hours. The aim was to clarify the relationship 

between measured working postures/movements and perceived physical work conditions. 

Dentists worked with elevated arms and a rather steep forward inclination of the head. 

Correlations (r = −0.52 to –0.66) between inclination velocity and perceived workload on 

VAS scales were found, but there were only weak correlations between observed working 

postures. The different tasks involved in dental work provide limited variation in work 

movements and postures, measured by inclinometry. By alternating between sitting and 

standing, it might be possible to achieve variation in physical workload during dental 

work. 

� Keywords: Questionnaire; Inclinometry; Dentistry 



Cheng-Li Liu. A neuro-fuzzy warning system for combating 

cybersickness in the elderly caused by the virtual environment on a TFT-
LCD. S. 316-324. 

Only a few studies in the literature have focused on the effects of age on virtual 

environment (VE) sickness susceptibility and even less research was carried out focusing 

on the elderly. In general, the elderly usually browse VEs on a thin film transistor liquid 

crystal display (TFT-LCD) at home or somewhere, not a head-mounted display (HMD). 

While the TFT-LCD is used to present VEs, this set-up does not physically enclose the 

user. Therefore, this study investigated the factors that contribute to cybersickness 

among the elderly when immersed into a VE on TFT-LCD, including exposure durations, 

navigation rotating speeds and angle of inclination. Participants were elderly, with an 

average age of 69.5 years. The results of the first experiment showed that the rate of 

simulator sickness questionnaire (SSQ) scores increases significantly with navigational 

rotating speed and duration of exposure. However, the experimental data also showed 

that the rate of SSQ scores does not increase with the increase in angle of inclination. In 

applying these findings, the neuro-fuzzy technology was used to develop a neuro-fuzzy 

cybersickness-warning system integrating fuzzy logic reasoning and neural network 

learning. The contributing factors were navigational rotating speed and duration of 

exposure. The results of the second experiment showed that the proposed system can 

efficiently determine the level of cybersickness based on the associated subjective 

sickness estimates and combat cybersickness due to long exposure to a VE. 

� Keywords: Cybersickness; Virtual environment; Navigation; Elderly; TFT-LCD 

Paulo Victor Rodrigues de Carvalho, José Orlando Gomes, Gilbert Jacob 
Huber, Mario Cesar Vidal. Normal people working in normal 
organizations with normal equipment : system safety and cognition in a 
mid-air collision. S. 325-340. 

A fundamental challenge in improving the safety of complex systems is to understand 

how accidents emerge in normal working situations, with equipment functioning normally 

in normally structured organizations. We present a field study of the en route mid-air 

collision between a commercial carrier and an executive jet, in the clear afternoon 

Amazon sky in which 154 people lost their lives, that illustrates one response to this 

challenge. Our focus was on how and why the several safety barriers of a well structured 

air traffic system melted down enabling the occurrence of this tragedy, without any 

catastrophic component failure, and in a situation where everything was functioning 

normally. We identify strong consistencies and feedbacks regarding factors of system 

day-to-day functioning that made monitoring and awareness difficult, and the cognitive 

strategies that operators have developed to deal with overall system behavior. These 

findings emphasize the active problem-solving behavior needed in air traffic control work, 

and highlight how the day-to-day functioning of the system can jeopardize such 

behavior. An immediate consequence is that safety managers and engineers should 

review their traditional safety approach and accident models based on equipment failure 

probability, linear combinations of failures, rules and procedures, and human errors, to 

deal with complex patterns of coincidence possibilities, unexpected links, resonance 

among system functions and activities, and system cognition. 

� Keywords: Mid-air collision; System safety; Cognitive strategies; Air traffic 

management system 

Chau-Chyun Liu, Ji-Liang Doong, Chun-Chia Hsu, Wei-Shin Huang, Ming-
Chang Jeng. Evidence for the selective attention mechanism and dual-
task interference. S. 341-347. 



In order to explore the selective attention mechanism and the dual-task information-

processing model, two experiments were carried out involving a visual search task and a 

visual detection task. The results showed that the early period of attention selection is 

controlled in a bottom-up manner. With respect to the dual-task information-processing 

model, the results showed that the central information-processing model would include a 

sequence model for tasks that use the same perception resource, causing a bottleneck in 

information processing. Our study suggests that a simple and prominent signal could be 

used to attract drivers' attention prior to the emergent events. Moreover, any human–

machine interface design in driving-associated systems should consider this information-

processing bottleneck. With respect to signal type, targeted and easy to categorize were 

two useful elements to consider. 

� Keywords: Selective attention; Dual-task interference; Bottleneck 

B.J. Kim. Prevention of falls during stairway descent in older adults. S. 
348-352. 

A prospective design was applied to examine how older adults would adapt stairway 

intervention stimuli to gait patterns during stairway descent to prevent falls. Ambient 

lighting and an auditory signal were used as stairway intervention stimuli. The gait 

pattern changes with and without stimuli were compared. No significant change of 

angular displacement was found between normal condition and intervention conditions 

under daylight and nightlight. The lighting intervention tended to increase the knee's 

angular velocity for both daylight and nightlight conditions, but not the ankle's angular 

velocity. However, adding the auditory signal to the lighting intervention under nightlight 

condition increased the ankle's angular velocity. Under the daylight condition, every 

intervention was significantly helpful to make people step on the floor more confidently 

compared to the condition without interventions. However, the intervention of lighting 

had an opposite effect on the confidence of stepping under the nightlight condition. The 

intervention of lighting may contribute to increase of confidence during stair descent 

while compromising the declined stride length in older adults and the potential “rush” 

factor for falls on stairs. 

� Keywords: Falls; Stairway descent; Prevention of falls 

Peter Simeonov, Hongwei Hsiao, Scott Hendricks. Effectiveness of 
vertical visual reference for reducing postural instability on inclined and 
compliant surfaces at elevation. S. 353-361. 

Falls from elevation continue to be the most serious hazard for the workers in 

construction. Simple and cost effective technical approaches to improve workers' balance 

on sloped roofs and deformable/unstable platforms have potential to reduce the risk of 

falls. This study evaluated the effectiveness of simple vertical structures as visual 

references (cue) for balance improvement. Twenty-four construction workers were tested 

while standing on sloped and deformable surfaces at elevation and performing 

undemanding visual tasks with vertical structures positioned at different proximal 

locations. Workers' balance performance was assessed by sway parameters calculated 

from the center-of-pressure movement collected with a force platform. The study results 

indicate increased instability on the sloped and deformable surfaces at elevation, and 

show that a simple vertical structure, e.g., a narrow bar, can serve as a visual cue and 

assist workers' balance. Workers' balance improved linearly with cue proximity in the 

tested distance range both on the sloped and the deformable surfaces. At a moment of 

instability, workers can redirect their attention to a proximal structure, available in the 

line of sight, to assist balance control. These findings may be useful in modifying 

elevated work environments and construction procedures to improve workers' postural 

balance during various construction phases. 



� Keywords: Fall prevention; Balance control; Visual reference; Roof construction 

Liesbeth Groenesteijn, Peter Vink, Michiel de Looze, Frank Krause. 
Effects of differences in office chair controls, seat and backrest angle 
design in relation to tasks. S. 362-370. 

In this study the influence of chair characteristics on comfort, discomfort, adjustment 

time and seat interface pressure is investigated during VDU and non-VDU tasks: The two 

investigated office chairs, both designed according to European and Dutch standards are 

different regarding: 1) seat cushioning and shape, 2) backrest angle and 3) controls. 

Thirty subjects in total, both male and female, participated in two experiments: twenty in 

the first and ten in the second. Significant differences are found for ease of adjustment 

and adjustment time of controls, independent of the tasks. Related to tasks, a significant 

difference was found for the backrest range of motion. For non-VDU tasks a larger range 

of backrest motion was preferred by 70% of the subjects. The chair design differences 

were most clear for comfort and adjustment time of controls, followed by comfort of 

backrest angle. No differences are found between seat pan comfort and discomfort, first 

impressions and peak interface pressure. 

� Keywords: Office chair; (Dis)comfort; Pressure distribution; Tasks; VDU 

Angela Dartt, John Rosecrance, Fred Gerr, Peter Chen, Dan Anton, Linda 
Merlino. Reliability of assessing upper limb postures among workers 
performing manufacturing tasks. S. 371-378. 

The purpose of this study was to determine the inter- and intra-rater reliability of 

assessing upper limb postures of workers performing manufacturing tasks. Assessment 

of neck, shoulder, and wrist postures of 20 manufacturing employees was conducted by 

two raters observing digital video files using Multimedia Video Task Analysis (MVTA). 

Generalizability theory was used to estimate the inter- and intra-rater reliability. The 

results demonstrated good to excellent inter-rater reliability for neck and shoulder 

postures and fair to excellent inter-rater reliability for wrist postures. Intra-rater posture 

assessment demonstrated good to excellent reliability for both raters in all postures of 

the neck, shoulder, and wrist. This study demonstrated that posture assessment of 

manufacturing workers using MVTA is a reliable method. 

� Keywords: Reliability; Observation; Generalizability theory 

Melinda Lyons. Towards a framework to select techniques for error 
prediction : supporting novice users in the healthcare sector. S. 379-395. 

Whilst healthcare has increased its awareness of the retrospective safety assessment 

techniques, such as root cause analysis, adoption of the corresponding predictive safety 

assessment techniques has been slow and sporadic. Reasons for this may include lack of 

support in technique choice and practical knowledge in the published literature. Whilst 

there have been many publications on these techniques, few have aimed to support the 

novice user in selecting a technique from the broad array of choice to facilitate targeting 

of education in techniques for specific purposes. This paper aims to address this through 

collecting an evidence base towards developing a bottom-up (resources and constraints) 

and top-down (requirements) approach to technique selection. Conclusions indicate there 

is a lack of practical experiences described in the literature to conclusively define a 

technique for selection and a need for a dedicated research in this area to make it 

accessible for healthcare and other novice users. 

� Keywords: Human reliability; Novice users; Healthcare 



Heleen H. Hamberg-van Reenen, Bart Visser, Allard J. van der Beek, 
Birgitte M. Blatter, Jaap H. van Dieën, Willem van Mechelen. The effect of 
a resistance-training program on muscle strength, physical workload, 

muscle fatigue and musculoskeletal discomfort : an experiment. S. 396-
403. 

The aim of the study was to investigate the effectiveness of a resistance-training 

program on muscle strength of the back and neck/shoulder muscles, relative physical 

workload, muscle fatigue and musculoskeletal discomfort during a simulated assembly 

and lifting task. Twenty-two workers were randomized over an 8-week resistance-

training group, and a control group. Isokinetic muscle strength was assessed using the 

Cybex dynamometer, muscle fatigue was measured using EMG, and perceived discomfort 

was measured using a 10-point scale. At the follow-up, we found no effect of the 

resistance-training program on isokinetic muscle strength of the back and shoulder 

muscles. Furthermore, we did not find any effect on EMG data, nor on musculoskeletal 

discomfort during the simulated work tasks. However, trained workers performed the 

lifting tasks for a longer time before reporting considerable discomfort than those in the 

control group. 

� Keywords: Training; Muscle fatigue; Musculoskeletal discomfort 

Karen Jacobs, Peter Johnson, Jack Dennerlein, Denise Peterson, Justin 
Kaufman, Joshua Gold, Sarah Williams, Nancy Richmond, Stephanie 
Karban, Emily Firn, Elizabeth Ansong, Sarah Hudak, Katherine Tung, 
Victoria Hall, Karol Pencina, Michael Pencina. University students’ 
notebook computer use. S. 404-409. 

Recent evidence suggests that university students are self-reporting experiencing 

musculoskeletal discomfort with computer use similar to levels reported by adult 

workers. The objective of this study was to determine how university students use 

notebook computers and to determine what ergonomic strategies might be effective in 

reducing self-reported musculoskeletal discomfort in this population. Two hundred and 

eighty-nine university students randomly assigned to one of three towers by the 

university's Office of Housing participated in this study. The results of this investigation 

showed a significant reduction in self-reported notebook computer-related discomfort 

from pre- and post-survey in participants who received notebook computer accessories 

and in those who received accessories and participatory ergonomics training. A 

significant increase in post-survey rest breaks was seen. There was a significant 

correlation between self-reported computer usage and the amount measured using 

computer usage software (odometer). More research is needed however to determine the 

most effective ergonomics intervention for university students. 

� Keywords: Self-reported notebook computer-related musculoskeletal discomfort; 

Computer usage software; Notebook computer accessories 

Fion C.H. Lee, Alan H.S. Chan. Effects of magnification methods and 
magnifier shapes on visual inspection. S. 410-418. 

This study investigated the effectiveness of the novel differential linear and differential 

nonlinear magnification methods, and the effects of magnifier shape and magnification 

power on visual search performance. With the differential magnification, objects that 

were more peripheral were scaled at a level higher than those in the vicinity of fixation. 

It was hypothesized that 1) owing to the ineffectiveness of scaling stimulus in the vicinity 

of fixation, the differential magnification methods would enhance magnification 

effectiveness and thereby improve inspection performance, and 2) because an elliptical 

lens shape resembles the shape of human visual field, for the same area of magnified 



view, an elliptical magnifier would be more effective than the circular one. In this study, 

objective performance measures of speed and accuracy and subjective workload 

evaluation using the NASA Task Load Index paradigm were used. The results showed 

that 4× magnification increased the overall inspection time as compared with 3× 

magnification, suggesting that a trade-off might have occurred between magnification 

and field size. The two hypotheses were not confirmed; however, a number of questions 

arose which need further investigation. Discussions of the concerned questions were 

made on i) the unfamiliarity of subjects with the new differential magnification methods, 

ii) perceptual discomfort due to image duplication, discontinuity, and distortion resulting 

from stimulus scaling, iii) the movement of fixation points, and iv) the competition for 

attention between foveal and peripheral magnified objects. This study prompts the 

authors to consider a training programme on the differential linear and nonlinear 

magnification methods in future studies. With proper instructions regarding the nature of 

lens and magnified images, subjects' performance with the novel differential 

magnification methods may be improved. 

� Keywords: Magnification method; Magnifier shape; Visual search 

Pei Lai Cheng, Martin Pantel, J. Terry Smith, Geneviève A. Dumas, Andy 
B. Leger, André Plamondon, Michael J. McGrath, Joan E. Tranmer. Back 
pain of working pregnant women : identification of associated 

occupational factors. S. 419-423. 

The objective of this study was to identify major occupational factors that were 

significantly correlated with back pain in pregnant women working in higher education, 

health care and service areas. A total of 73 working pregnant women were surveyed 

using questionnaires specifically designed for evaluating correlations between 

occupational factors and severity of back pain; 37 women were interviewed at both 20 

and 34 weeks of pregnancy, 17 at 20 weeks only, and 19 were interviewed at 34 weeks 

only. “Rest breaks allowed” and “job autonomy” were negatively correlated with severity 

of back pain at 20 weeks of pregnancy. “Staying in a confined area” and “having 

restricted space” were positively correlated with severity of back pain at 34 weeks of 

pregnancy. The study suggests that allowing pregnant women to take more rest breaks 

and to have more job autonomy may reduce the severity of back pain during early 

pregnancy, and that allowing movement outside the working area and providing less 

restricted space may reduce back pain during late pregnancy. 

� Keywords: Back pain; Pregnancy; Work design; Ergonomics; Risk factor; 

Survey; Occupational 

Xuefang Wu, Gareth Thomson, Benjie Tang. An investigation into the 
impact of safety features on the ergonomics of surgical scalpels. Pages 
424-432. 

In the case of surgical scalpels, blade retraction and disposability have been incorporated 

into a number of commercial designs to address sharps injury and infection transmission 

issues. Despite these new designs, the traditional metal reusable scalpel is still 

extensively used and this paper attempts to determine whether the introduction of safety 

features has compromised the ergonomics and so potentially the take-up of the newer 

designs. Examples of scalpels have been analysed to determine the ergonomic impact of 

these design changes. Trials and questionnaires were carried out using both clinical and 

non-clinical user groups, with the trials making use of assessment of incision quality, 

cutting force, electromyography and video monitoring. The results showed that 

ergonomic performance was altered by the design changes and that while these could be 

for the worse, the introduction of safety features could act as a catalyst to encourage re-

evaluation of the ergonomic demands of a highly traditional product. 



� Keywords: Surgical scalpels; Safety; Medical devices 

Samuel J. Howarth, Tyson A.C. Beach, Adam J. Pearson, Jack P. 
Callaghan. Using sitting as a component of job rotation strategies : are 
lifting/lowering kinetics and kinematics altered following prolonged 

sitting. S. 433-439. 

Workers are often required to perform manual materials handling tasks immediately 

following periods of prolonged sitting either as a secondary job component of as different 

tasks in a job rotation strategy. The goal of this investigation was to determine if 

changes to low-back kinetics and/or kinematics occurred during repetitive lifting/lowering 

exertions following extended seated exposures. Upper body kinematics, lumbar spine 

flexion angle, pelvic orientation and bilateral muscle activity from the external abdominal 

obliques and lumbar erector spinae were recorded for 8 males and 8 females while they 

alternated between sessions of repetitive lifting/lowering and prolonged sitting. Upper 

body kinematics were used as inputs to a linked segment model to compute low-back 

flexion/extension moments, compression, and shear. Peak lumbar flexion was reduced by 

1.8° during the lifting/lowering exertions following the first hour of sitting which 

consequently led to a reduction of approximately 50 N in the reaction anteroposterior 

shear forces. Sitting postures were consistent with previously reported data. The reduced 

shear loads during repetitive lift/lower exertions following prolonged sitting may be a 

consequence of alterations in passive tissue properties which could alter the risk of low-

back injury, although future research is required to examine the biomechanical 

significance of this finding. Changes to both kinematics and kinetics were minimal 

suggesting that using prolonged sitting as a component of a task series in job rotation 

does not alter the risk present when combined with repetitive lifting tasks. 

� Keywords: Low-back loading; Shear; Gender differences 

Dong-Seok Lee. The effect of visualizing the flow of multimedia content 
among and inside devices. S. 440-447. 

This study introduces a user interface, referred to as the flow interface, which provides a 

graphical representation of the movement of content among and inside audio/video 

devices. The proposed interface provides a different frame of reference with content-

oriented visualization of the generation, manipulation, storage, and display of content as 

well as input and output. The flow interface was applied to a VCR/DVD recorder combo, 

one of the most complicated consumer products. A between-group experiment was 

performed to determine whether the flow interface helps users to perform various tasks 

and to examine the learning effect of the flow interface, particularly in regard to hooking 

up and recording tasks. The results showed that participants with access to the flow 

interface performed better in terms of success rate and elapsed time. In addition, the 

participants indicated that they could easily understand the flow interface. The potential 

of the flow interface for application to other audio video devices, and design issues 

requiring further consideration, are discussed. 

� Keywords: Flow interface; User interface design; Interaction design; Home audio 

video systems; Visualizing content flow 

Stephen M. Casner. Perceived vs. measured effects of advanced cockpit 
systems on pilot workload and error : are pilots' beliefs misaligned with 
reality? S. 448-456. 

Four types of advanced cockpit systems were tested in an in-flight experiment for their 

effect on pilot workload and error. Twelve experienced pilots flew conventional cockpit 

and advanced cockpit versions of the same make and model airplane. In both airplanes, 



the experimenter dictated selected combinations of cockpit systems for each pilot to use 

while soliciting subjective workload measures and recording any errors that pilots made. 

The results indicate that the use of a GPS navigation computer helped reduce workload 

and errors during some phases of flight but raised them in others. Autopilots helped 

reduce some aspects of workload in the advanced cockpit airplane but did not appear to 

reduce workload in the conventional cockpit. Electronic flight and navigation instruments 

appeared to have no effect on workload or error. Despite this modest showing for 

advanced cockpit systems, pilots stated an overwhelming preference for using them 

during all phases of flight. 

� Keywords: Workload; Automation; Advanced cockpit systems; Error 

Richard E. Hughes, Nancy A. Nelson. Estimating investment worthiness 
of an ergonomic intervention for preventing low back pain from a firm's 

perspective. S. 457-463. 

A mathematical model was developed for estimating the net present value (NPV) of the 

cash flow resulting from an investment in an intervention to prevent occupational low 

back pain (LBP). It combines biomechanics, epidemiology, and finance to give an 

integrated tool for a firm to use to estimate the investment worthiness of an intervention 

based on a biomechanical analysis of working postures and hand loads. The model can 

be used by an ergonomist to estimate the investment worthiness of a proposed 

intervention. The analysis would begin with a biomechanical evaluation of the current job 

design and post-intervention job. Economic factors such as hourly labor cost, overhead, 

workers' compensation costs of LBP claims, and discount rate are combined with the 

biomechanical analysis to estimate the investment worthiness of the proposed 

intervention. While this model is limited to low back pain, the simulation framework could 

be applied to other musculoskeletal disorders. The model uses Monte Carlo simulation to 

compute the statistical distribution of NPV, and it uses a discrete event simulation 

paradigm based on four states: (1) working and no history of lost time due to LBP, (2) 

working and history of lost time due to LBP, (3) lost time due to LBP, and (4) leave job. 

Probabilities of transitions are based on an extensive review of the epidemiologic review 

of the low back pain literature. An example is presented. 

� Keywords: Spine; Cost-benefit; Investment; Intervention 

Neville A. Stanton, Paul Salmon, Don Harris, Andrew Marshall, Jason 
Demagalski, Mark S. Young, Thomas Waldmann, Sidney Dekker. 
Predicting pilot error : testing a new methodology and a multi-methods 

and analysts approach. S. 464-471. 

The Human Error Template (HET) is a recently developed methodology for predicting 

design-induced pilot error. This article describes a validation study undertaken to 

compare the performance of HET against three contemporary Human Error Identification 

(HEI) approaches when used to predict pilot errors for an approach and landing task and 

also to compare analyst error predictions to an approach to enhancing error prediction 

sensitivity: the multiple analysts and methods approach, whereby multiple analyst 

predictions using a range of HEI techniques are pooled. The findings indicate that, of the 

four methodologies used in isolation, analysts using the HET methodology offered the 

most accurate error predictions, and also that the multiple analysts and methods 

approach was more successful overall in terms of error prediction sensitivity than the 

three other methods but not the HET approach. The results suggest that when predicting 

design-induced error, it is appropriate to use a toolkit of different HEI approaches and 

multiple analysts in order to heighten error prediction sensitivity. 

� Keywords: Human error; Human Error Identification; Error prediction; Reliability 

and validity 



Eadric Bressel, Shantelle Bliss, John Cronin. A field-based approach for 
examining bicycle seat design effects on seat pressure and perceived 
stability. S. 472-476. 

The purpose of this study was to investigate the effect of various bicycle seat designs on 

seat pressure and perceived stability in male and female cyclists using a unique field-

based methodology. Thirty participants, comprising male and female cyclists, pedaled a 

bicycle at 118 W over a 350 m flat course under three different seat conditions: standard 

seat, a seat with a partial anterior cutout, and a seat with a complete anterior cutout. 

The pressure between the bicycle seat and perineum of the cyclist was collected with a 

remote pressure-sensing mat, and perceived stability was assessed using a continuous 

visual analogue scale. Anterior seat pressure and stability values for the complete cutout 

seat were significantly lower (p < 0.05; 62–101%) than values for the standard and 

partial cutout designs. These findings were consistent between males and females. Our 

results would support the contention that the choice of saddle design should not be 

dictated by interface pressure alone since optimal anterior seat pressure and perceived 

seat stability appear to be inversely related. 

Keywords: Seat injuries; Perineum; Biomechanics 

Sjoerd C. de Vries, Jan B.F. van Erp, Raymond J. Kiefer. Direction coding 
using a tactile chair. S. 477-484. 

This laboratory study examined the possibility of using a car seat instrumented with a 

tactile display to communicate directional information to a driver. A car seat fitted with 

an 8 × 8 matrix of vibrators embedded in the seat pan was used to code eight different 

directions. Localization response time and angular accuracy were examined as a function 

of stimulus direction, presence of a tactile attention cue, temporal pattern, stimulus 

layout, age, and gender. The mean absolute angular error was 23°, and both localization 

accuracy and response times were superior for the back left, backward, and back right 

directions. Of the various temporal pattern/attention cue combinations examined, results 

favored the relatively fast patterns consisting of vibration bursts of 125 or 250 ms 

without a centrally located attention cue over 500 ms bursts that were preceded by an 

attention cue. Observed age and gender effects were relatively modest, suggesting that 

using tactile cueing to communicate direction is effective across a wide range of users. In 

addition, the tactile stimulus was detected by more than 90% of the participants under 

surprise trial conditions. Overall, these results indicate that the tactile chair provides a 

promising and robust method of providing directional information. 

� Keywords: Tactile cueing; Traffic; Safety 

Elisabetta M. Zanetti. Amateur football game on artificial turf : players’ 
perceptions. S. 485-490. 

The purpose of this study was to establish whether players’ perceptions in football 

competitions played on artificial turf can be influenced by the pitch under examination, 

the kind of infill material used, the weather conditions and by player's role in the team. A 

multifactorial statistical analysis was made of the results obtained from over 1600 

U.E.F.A. questionnaires completed by amateur footballers. Pitch and weather factors 

were demonstrated to be relevant to the aspects investigated. Conversely, the players’ 

role and the infill material were significant for only a few aspects; for each variable, the 

analysis indicated the most favourable conditions. Overall, the analysis provided insight 

into amateur players’ favourable feelings about artificial turf, compared with its natural 

alternative (actually made of earth, without grass in the case of amateur players). 

� Keywords: Artificial turf; Amateur football players; Ergonomics; Survey 



Lea A. Saarni, Arja H. Rimpelä, Tapio H. Nummi, Anneli Kaukiainen, 
Jouko J. Salminen, Clas-Håkan Nygård. Do ergonomically designed 
school workstations decrease musculoskeletal symptoms in children? : a 

26-month prospective follow-up study. S. 491-499. 

Workstations at school are among several factors that contribute to musculoskeletal 

symptoms among school-aged children. The aim of this study was to investigate the 

effects of ergonomically designed workstations on schoolchildren's musculoskeletal 

symptoms as compared to conventional workstations. In the first 14-month phase of the 

study (2002–2003, two schools), 42 from the intervention and 46 from the control school 

participated. In the total follow-up of 26 months (2002–2004), 23 in the intervention 

group and 20 in the control group participated. Anthropometrics and musculoskeletal 

symptoms were measured. In general, the ergonomically designed school workstations 

did not decrease present neck–shoulder, upper back, low back and lower limbs strain and 

pain, compared to conventional ones during follow-ups. 

� Keywords: Children; Musculoskeletal symptoms; Workstations 

Ravindra S. Goonetilleke, Errol R. Hoffmann, Wing Chung Lau. Pistol 
shooting accuracy as dependent on experience, eyes being opened and 
available viewing time. S. 500-508.  

A study of the shooting accuracy of three groups of pistol shooters is reported. The 

groups included (i) experienced gas pistol shooters; (ii) persons with experience in video 

shooting games; and (iii) persons with no shooting experience. The viewing time was 

varied in the tests. The results showed that experience had a significant effect on the 

mean and root mean square (RMS) shooting errors at the target. The results also showed 

that the viewing time does not need to exceed about 2 s for an experienced pistol 

shooter and about 3 s for a novice shooter to reach the best performance. Two models 

for the effects of limited viewing time are proposed; both models fit the data well when 

the viewing time is less than about 2 s. The results indicated that the differences 

occurring with varying levels of experience are due to postural balance and not due to 

the aiming or cognitive component of the task. 

� Keywords: Shooting; Aiming; Accuracy model; Elite shooter; Novice shooter; 

Postural balance; Gun alignment; Pistol; Rifle; Stability; Information processing; 

Visual feedback 

Ayse P. Gurses, Pascale Carayon. Exploring performance obstacles of 
intensive care nurses. S. 509-518. 

High nursing workload, poor patient safety, and poor nursing quality of working life 

(QWL) are major issues in intensive care units (ICUs). Characteristics of the ICU and 

performance obstacles may contribute to these issues. The goal of this study was to 

comprehensively identify the performance obstacles perceived by ICU nurses. We used a 

qualitative research design and conducted semi-structured interviews with 15 ICU nurses 

of a medical-surgical ICU. Based on this qualitative study and a previously reported 

quantitative study, we identified seven main types of performance obstacles experienced 

by ICU nurses. Obstacles related to the physical environment (e.g., noise, amount of 

space), family relations (e.g., distractions caused by family, lack of time to spend with 

family), and equipment (e.g., unavailability, misplacement) were the most frequently 

experienced performance obstacles. The qualitative interview data provided rich 

information regarding the factors contributing to the performance obstacles. Overall, ICU 

nurses experience a variety of performance obstacles in their work on a daily basis. 

Future research is needed to understand the impact of performance obstacles on nursing 

workload, nursing QWL, and quality and safety of care. 
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L.F.M. Kuijt-Evers, K.P.N. Morel, N.L.W. Eikelenberg, P. Vink. Application 
of the QFD as a design approach to ensure comfort in using hand tools : 

can the design team complete the House of Quality appropriately? S. 
519-526. 

Quality Function Deployment is proposed as an effective design method to integrate 

ergonomics needs and comfort into hand tool design because it explicitly addresses the 

translation of customer needs into engineering characteristics. A crucial step during QFD 

concerns the linking of engineering characteristics to customer needs in the House of 

Quality by the design team. It is generally assumed (looking at all the QFD success 

stories) that design teams can accurately predict the correlations between customer 

needs and engineering characteristics (also referred to as “Whats”/“Hows” correlations). 

This paper explicitly tests this assumption by comparing the “Whats”/“Hows” correlations 

estimated by a design team with those observed in a systematic user evaluation study, 

which has not been done before. Testing the assumption is important, because 

inaccurate estimates may lead to ergonomically ineffective (re)design of hand tools and a 

waste of company resources. Results revealed that the design team's correlation 

estimates were not as accurate as is generally assumed. Twenty-five percent of the 

estimates differed significantly with those observed in the user evaluation study. Thus, 

QFD is a useful method to assist design teams in designing ergonomically more 

comfortable hand tools, but only on the condition that the correlations between customer 

needs and engineering characteristics are validated, preferably by means of a systematic 

user evaluation study. 
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W. Patrick Neumann, Marianne Ekman, Jørgen Winkel. Integrating 
ergonomics into production system development : the Volvo Powertrain 
case. S. 527-537. 

Understanding the barriers and assists to integrating ergonomics into production system 

design remains a research issue. An action research case study at Volvo 

Powertrain/Sweden was conducted. Researchers worked collaboratively with the firm in 

efforts to improve the company's ability to handle ergonomics in their daily work of 

improving and developing production systems. Researchers observed and reflected 

collectively on the change process using field notes and recordings to support their 

observations. 

Observed integration barriers included both individual level issues like life events, and 

organisational aspects such as communication barriers between groups or assignment of 

tasks to people not involved in decision-making. Observed assists included the ‘political 

reflective navigation’ (c.f. Broberg, O., Hermund, I., 2004. The OHS consultant as a 

‘political reflective navigator’ in technological change processes. International Journal of 

Industrial Ergonomics 33 (4), 315–326) by the project owner to find new ways to 

overcome barriers and anchor ergonomics into the organisation. While special 

‘ergonomics’ groups did not survive long, progress was observed in including ergonomics 

in regular design groups. A cross-functional workshop that fostered discussion across 

organisational boundaries helped shift focus from retrofitting systems to future 

production systems and improve engagement of engineering teams. Progress was 

marked by both success and setbacks and full integration appears to require more than 2 

years time. It is concluded that support by senior managers should include succession 

planning for personnel that are key to the change effort. 
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J. Village, C. Trask, N. Luong, Y. Chow, P. Johnson, M. Koehoorn, K. 
Teschke. Development and evaluation of an observational Back-

Exposure Sampling Tool (Back-EST) for work-related back injury risk 
factors. S. 538-544. 

We developed and evaluated an observational Back-Exposure Sampling Tool. A literature 

review suggested 53 exposure variables; these were reduced to 20 following field trials. 

Kappas for agreement beyond chance between six observers assessing exposures in 72 

photos ranged from 0.21 to 1.0, with the highest values for posture type, trunk angle, 

manual materials handling, hands on item, and load weight. Intraclass correlations for 

agreement between pairs observing 17 workers once per minute for a full-shift were 

>0.74 for most postural, trunk angle, and manual materials handling variables. In 

validity testing, the proportions of shifts in flexion/extension and lateral bending 

observed for 169 full-shifts were compared to inclinometer measurements. Pearson 

correlations were 0.42 for 45–60° flexion and 0.9 for >60° flexion, but only 0.11–0.19 

for lateral bending and trunk flexion less than 45°. When lower flexion angles were 

collapsed to include trunk extension, correlations increased to >0.5. 
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Mark A. Babizhayev, Hayk Minasyan, Stuart P. Richer. Cataract halos : a 
driving hazard in aging populations. Implication of the Halometer DG 

test for assessment of intraocular light scatter. S. 545-553. 

Objective and background: Cataract, regardless of etiology, results in light scatter and 

subjective glare. Senile cataract is emerging as a crucial factor in driving safely, 

particularly in night driving and adverse weather conditions. The authors examined this 

visual impairment using a new Halometer DG test in the eyes of older adult drivers with 

and without cataract. Method: Examined subjects consisted of n = 65 older adults with 

cataract in one or both eyes and n = 72 adult drivers who did not have a cataract in 

either eye. Subjects were examined for distance high contrast visual acuity (VA) and 

red/green disability glare (DG) with a new halo generating instrument. Subjects also 

completed a subjective Driving Habits Questionnaire (DHQ), designed to obtain 

information about driving during the past year. Results: DG increased with age of the 

driver. VA and Halometer DG testing of better and worse eyes prognosticated 

impairments which significantly affect driving performance. Cataract subjects 

demonstrated increased Halometer DG scores and were two to four times more likely to 

report difficulty with driving at night and with challenging driving situations than were 

cataract-free drivers. Conclusion: DG is a specific cataract-induced functional age-

related risk factor of driving difficulty, easily measured by a technician with a new 

Halometer DG device. Application: Optometrists and ophthalmologists should 

incorporate Halometer DG testing in their pre-examination vision testing rooms for 

patients over age 55, and also perform this test on others who complain about glare. 

Traffic safety engineers should incorporate automotive optical-microprocessor-aided tests 

for DG into cars, to alert drivers of mild functional impairments and progressive degrees 

of DG sensitization. 
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Jason K. Gurney, Uwe G. Kersting, Dieter Rosenbaum. Dynamic foot 
function and morphology in elite rugby league athletes of different 
ethnicity. S. 554-559. 

It has long been assumed that foot function and morphology differ between ethnicities. 

However, quantitative research proving or disproving this relationship is sparse. As a 

starting point, the objective of this study was to investigate the plantar loading 

characteristics and foot geometry of athletes from three ethnicities, being Caucasian, 

Maori and Pacific Islanders. Four plantar pressure parameters were compared in 28 male 

elite rugby league players using an EMED-AT plantar pressure distribution platform 

[Novel GmbH, Munich, Germany] and the five-step method. Foot geometry measures 

were also taken, including arch index, coefficient of spreading, hallux angle and sub-arch 

angle. Five trials were collected per foot at a self-selected speed. It was found that 

Caucasian and Maori subjects had a relatively wider forefoot than the Pacific Island 

subjects; however the Pacific Islanders' foot was found to be wider than both these 

ethnicities in absolute terms. While Caucasian subjects loaded the toes to a much greater 

extent than the Maori and Pacific Island subjects, the latter demonstrated a greater 

loading of the mid and forefoot regions. Pacific Island subjects revealed a significantly 

more pronounced hallux valgus angle as compared to the Caucasian and Maori subjects. 

The results of this study may be relevant for/should be taken into consideration in 

footwear design issues, where allowances need to be made during the design process for 

anatomical differences between ethnicities. However these observations cannot be 

generalised to whole ethnic populations, and further research is required on non-athletes 

to build on the current research findings. 
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