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K. Han Kim ; Matthew P. Reed ;Bernard J. Martin. A model of head 
movement contribution for gaze transitions. Pages 447 – 457. 

Head posture has been associated with work-related neck symptoms and discomfort, but 

its relationship with visual tasks has received much less attention. Head movement 

amplitude is normally a fraction of the angular distance to a visual target, as gaze 

transition is usually achieved through the combination of both head and eye movement. 

In this study, the proportion of head orientation vs. target orientation, named head 

movement contribution ratio (HMCR), was quantified and modelled as a function of target 

location. Head movements were measured on subjects orienting and maintaining gaze for 

2 s at randomly presented visual targets distributed along an arc placed horizontally or 

vertically. Bootstrap regression models showed that the horizontal HMCR was 

approximately 69% of target azimuth. The vertical HMCR was bilinear and corresponded 

to 52% and 8% and of target elevation for targets above and below the horizontal plane, 

respectively. The data also demonstrated that head orientation is affected by the 

kinematic coupling between horizontal and vertical components of head movement. 

Statement of Relevance: Awkward head and neck posture is a risk factor for work-
related musculoskeletal disorders. This study investigated the influence of visual target 

location on head orientation over a large range of target eccentricity, as an attempt to 

predict the head and neck posture required for visual target detection and identification.  

� Keywords: field of view; head-neck; line of sight; motion prediction; visibility 

L. Straker ; B. Maslen ; R. Burgess-Limerick ; P. Johnson ;J. Dennerlein. 
Evidence-based guidelines for the wise use of computers by children: 

Physical development guidelines. Pages 458 – 477. 

Computer use by children is common and there is concern over the potential impact of 

this exposure on child physical development. Recently principles for child-specific 

evidence-based guidelines for wise use of computers have been published and these 

included one concerning the facilitation of appropriate physical development. This paper 

reviews the evidence and presents detailed guidelines for this principle. The guidelines 

include encouraging a mix of sedentary and whole body movement tasks, encouraging 

reasonable postures during computing tasks through workstation, chair, desk, display 

and input device selection and adjustment and special issues regarding notebook 

computer use and carriage, computing skills and responding to discomfort. The evidence 



limitations highlight opportunities for future research. The guidelines themselves can 

inform parents and teachers, equipment designers and suppliers and form the basis of 

content for teaching children the wise use of computers. Statement of Relevance: 
Many children use computers and computer-use habits formed in childhood may track 

into adulthood. Therefore child-computer interaction needs to be carefully managed. 

These guidelines inform those responsible for children to assist in the wise use of 

computers.  
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Chiuhsiang Joe Lin ; Chi No Liu ; Chin Jung Chao ;Hung Jen Chen. The 
performance of computer input devices in a vibration environment. 
Pages 478 – 490. 

This study investigates the performance of a touch screen, mouse and trackball in a 

motion environment. A Stewart motion platform was used to generate a six-degree-of-

freedom motion environment. Participants were placed in an environment where vehicle 

vibration was simulated. Tasks were used according to Fitts' Law to obtain the movement 

time, error rate, index of performance and throughput of each input device. The results 

showed that during static conditions, the touch screen gave the best results. However, in 

the vibration environment, the mouse gave the best results. The trackball is the worst of 

the three. The error rate and end-point variation tends to increase for the touch screen in 

the vibration environment. Statement of Relevance: This study investigates the 
performance of a pointing device in a vibration environment. The results showed that 

during static conditions, the touch screen gave the best results. However, in the vibration 

environment, the mouse gave the best results. The track ball is the worst of the three. 

This research achievement can help human-computer interaction design in various 

dynamic environments such as in sea and land vehicles.  

� Keywords: Fitts' Law; input device; mouse; touch screen; trackball; vibration 
environment  

Hiroshi Endo ;Koichi Kawahara. Relationship between hand stability and 
the 10-Hz physiological tremor during various manual tasks. Pages 491 
– 501. 

To quantify an individual's ability to perform manual operations stably, the relationship 

between hand stability and the 10-Hz physiological tremor was investigated. A total of 35 

subjects were assessed when performing force and position control tasks, which were 

representative of ordinary hand movements. Hand stability was analysed as two 

components: the fluctuation caused by voluntary control (the control error or inaccuracy 

when voluntarily maintaining a position or force) and the involuntary oscillatory 

fluctuation (physiological tremor). The control error was defined by the standard 

deviation of the low frequency component. The tremor was evaluated based on the 

power spectrum around 10 Hz. A positive correlation between the control error and the 

10-Hz tremor was observed in the finger force control tasks. A correlation between finger 

tremor and arm tremor also was observed; subjects showing small tremors in the finger 

tasks also exhibited small tremors when performing the arm tasks. Taken together, the 

results suggested that the 10-Hz tremor can be used as a benchmark to evaluate an 

individual's ability to use their hands precisely. Statement of Relevance: It is important 
to be able to quantify an individual's ability to perform precise manual operations, such 

as those required for microsurgery. One important aspect is instability when applying 

force with a finger. The relationship between hand stability and the 10-Hz physiological 

tremor was investigated in this study. A correlation was found between control error (or 

inaccuracy when voluntarily maintaining a position or force) and the 10-Hz tremor in the 

finger force control tasks and the results suggest that the 10-Hz tremor can be used as a 

measure to evaluate an individual's ability to use their hands precisely.  



� Keywords: force tremor; hand performance test; hand stability; postural tremor; 
physiological tremor  

V. Johnston ; G. Jull ; T. Souvlis ;N. L. Jimmieson. Interactive effects 
from self-reported physical and psychosocial factors in the workplace on 

neck pain and disability in female office workers. Pages 502 – 513. 

This study explored the interaction between physical and psychosocial factors in the 

workplace on neck pain and disability in female computer users. A self-report survey was 

used to collect data on physical risk factors (monitor location, duration of time spent 

using the keyboard and mouse) and psychosocial domains (as assessed by the Job 

Content Questionnaire). The neck disability index was the outcome measure. Interactions 

among the physical and psychosocial factors were examined in analysis of covariance. 

High supervisor support, decision authority and skill discretion protect against the 

negative impact of (1) time spent on computer-based tasks, (2) non-optimal placement 

of the computer monitor and (3) long duration of mouse use. Office workers with greater 

neck pain experience a combination of high physical and low psychosocial stressors at 

work. Prevention and intervention strategies that target both sets of risk factors are likely 

to be more successful than single intervention programmes. Statement of Relevance: 
The results of this study demonstrate that the interaction of physical and psychosocial 

factors in the workplace has a stronger association with neck pain and disability than the 

presence of either factor alone. This finding has important implications for strategies 

aimed at the prevention of musculoskeletal problems in office workers.  

� Keywords: interaction of risk factors; neck pain; office workers 

Chin-Man Chen ; Karen LaBat ;Elizabeth Bye. Physical characteristics 
related to bra fit. Pages 514 – 524. 

Producing well-fitting garments has been a challenge for retailers and manufacturers 

since mass production began. Poorly fitted bras can cause discomfort or pain and result 

in lost sales for retailers. Because body contours are important factors affecting bra fit, 

this study analyses the relationship of physical characteristics to bra-fit problems. This 

study has used 3-D body-scanning technology to extract upper body angles from a 

sample of 103 college women; these data were used to categorise physical 

characteristics into shoulder slope, bust prominence, back curvature and acromion 

placement. Relationships between these physical categories and bra-fit problems were 

then analysed. Results show that significant main effects and two-way interactions of the 

physical categories exist in the fit problems of poor bra support and bra-motion 

restriction. The findings are valuable in helping the apparel industry create better-fitting 

bras. Statement of Relevance: Poorly fitted bras can cause discomfort or pain and 
result in lost sales for retailers. The findings regarding body-shape classification provide 

researchers with a statistics method to quantify physical characteristics and the findings 

regarding the relationship analysis between physical characteristics and bra fit offer bra 

companies valuable information about bra-fit perceptions attributable to women with 

figure variations.  

� Keywords: 3-D scanning; body shape; bra; physical characteristics  

Sharla Drebit ; Salomeh Shajari ; Hasanat Alamgir ; Shicheng Yu ;Dave 
Keen. Occupational and environmental risk factors for falls among 
workers in the healthcare sector. Pages 525 – 536. 

Falls are a leading cause of occupational injury for workers in healthcare, yet the risk 

factors of falls in this sector are understudied. Falls resulting in workers' compensation 

for time-loss from work from 2004-2007 for healthcare workers in British Columbia (BC) 



were extracted from a standardised incident-reporting database. Productive hours were 

derived from payroll data for the denominator to produce injury rates; relative risks were 

derived through Poisson regression modelling. A total of 411 falls were accepted for time-

loss compensation. Compared to registered nurses, facility support workers (risk ratio 

(95% CI) = 6.29 (4.56-8.69)) and community health workers (6.58 (3.76-11.50)) were 

at high risk for falls. Falls predominantly occurred outdoors, in patients' rooms and 

kitchens depending on occupation and sub-sector. Slippery surfaces due to icy conditions 

or liquid contaminants were a leading contributing factor. Falls were more frequent in the 

colder months (January-March). The risk of falls varies by nature of work, location and 

worker demographics. The findings of this research will be useful for developing 

evidence-based interventions. Statement of Relevance: Falls are a major cause of 
occupational injury for healthcare workers. This study examined risk factors including 

occupation type, workplace design, work setting, work organisation and environmental 

conditions in a large healthcare worker population in BC, Canada. The findings of this 

research should contribute towards developing evidence-based interventions.  

� Keywords: Canada; falls; healthcare worker; occupational health; occupational 
injuries  

Paola S. Wood ; Pieter E. Krüger ;Catharina C. Grant. DEXA-assessed 
regional body composition changes in young female military soldiers 
following 12-weeks of periodised training. Pages 537 – 547. 

Dual-energy X-ray absorptiometry (DEXA) was used to assess whole body and regional 

soft tissue mass, fat mass and lean body mass compositional changes in 68 female 

recruits (age 20.8 ± 1.14 years; body mass 59.5 ± 8.79 kg; stature 159.57 ± 5.53 cm) 

pre- and post 12-weeks of military basic training. A decrease in total body fat tissue 

mass (10.2%) and regional percent fat (10.9%) was measured with an increase in total 

lean body mass (8.7%). Of interest were the differences in the responses in the tissue 

composition of the arms (16.2% loss in fat mass with an 11.6% gain in lean mass), trunk 

(17.0% decrease in fat mass with a 10.4% increase in lean mass) and the legs (10.5% 

increase in lean mass but no change in fat mass). These findings show the importance of 

considering regional rather than whole body composition changes when assessing the 

effects of a training programme. Statement of Relevance: Female soldiers experienced 
a change in total body fat tissue (-10.2%) and lean body mass (+8.7%) after basic 

training; however, no significant fat mass decrease was evident in the leg region. 

Regional rather than whole body composition changes need to be considered when 

assessing the effects of a training programme.  

� Keywords: absorptiometry; basic training; dual-energy X-ray; military training; 
physical training; regional body composition  

George Havenith ; Ping Zhang ; Kent Hatcher ;Hein Daanen. Comparison 
of two tracer gas dilution methods for the determination of clothing 

ventilation and of vapour resistance. Pages 548 – 558. 

Clothing microclimate ventilation is an important parameter in climatic stress and in 

contaminated environments. The two main methods for its determination (Crockford et 

al. (CR) 1972 and Lotens and Havenith (LH) 1988) were, after further development, 

compared in terms of reproducibility, validity and usability. Both methods were shown to 

have a good sensitivity and reproducibility (with average coefficients of variation 1.5-

2.3% for the method alone and up to 7% for method and clothing/movement effects 

combined). They produced values very close to calibration values in forced ventilation 

tests (r = 0.988). Weak points for the CR method were the limits in the time constant of 

the measurement apparatus, causing an upper limit to the ventilation that can be reliably 

measured (around 800 l/min) and the method of measuring clothing microclimate 

volume. The original 'vacuum oversuit' (CR) method was cumbersome and prone to large 



errors. Alternative methods of measuring clothing microclimate volume (whole body 

scanner or manual circumference measurements) were shown to produce good results. 

For the LH method, the distribution of the tracer gas over the whole skin surface became 

a problem factor at very high ventilations (above 1000 l/min). As all methods use tracer 

gases (O2, Ar, CO2, SF6) with diffusivities smaller than that of water vapour, this 

potentially creates a problem in the calculation of vapour resistance from the ventilation 

values in the region where the emphasis of vapour transfer moves from diffusion to 

convection. In most real-life situations, where body and air movement are present, a 

correction is not however required because the error remains below 10%. Statement of 
Relevance: Clothing ventilation indicates heat loss potential as well as risk of pollutants 
entering the clothing. Two main methods for its determination are compared and 

validated, identifying a number of issues. An in-depth analysis is given of the advantages 

and disadvantages of the available methodologies.  

� Keywords: clothing microclimate volume; clothing ventilation; tracer gas; vapour 
resistanc 

Ash M. Genaidy ; Maria M. Rinder ; Reynold Sequeira ;Amal A-Rehim. The 
role of human-at-work systems in business sustainability : perspectives 
based on expert and qualified production workers in a manufacturing 

enterprise. Pages 559 – 585. 

A community of highly qualified employees is desirable for the workforce to become a 

competitive business advantage, improving and sustaining corporate health. Currently, 

the scientific literature is limited on information comparing the assessment of expert and 

qualified workers for the employee-work environment interface. Such information would 

be valuable for industrial managers to obtain and act on the different perspectives of its 

workers for business improvement and survivability. A primary objective of this study is 

to explore the perspectives of expert and qualified workers on the quality of the 

employee-work environment interface in a manufacturing enterprise. This investigation 

was performed in a production department in a small manufacturing enterprise. Two 

expert workers participated in the study, with each being in the company for 30 years 

and having performed all jobs in the production department as well as supervisory and 

line management responsibilities. A total of 13 qualified workers from day and night 

shifts were used in the study, with the great majority of workers possessing 10 or more 

years of on-the-job experience but not acquiring the same specialised knowledge 

required for operating the technological resources in the department. The work 

compatibility methodology was used to assess the quality of employee-work environment 

interface for both expert and qualified workers. Both expert and qualified workers 

provided similar trends in terms of their compatibility assessment of experienced and 

acting work domains. In general, the compatibility levels for the day shift were poorer 

than those obtained for the night shift for acting work domains. The similarities in 

assessment between the expert and qualified workers were much closer for factors 

impacting job performance at the task and immediate surrounding levels (i.e. physical 

and mental task content, physical environment). There were greater differences at the 

macro level, that is, at the process and enterprise levels, in terms of 

organisational/social/technological environment. This is particularly noted for the 

organisational environment. The compatibility values obtained for the experienced 

domains mirror those obtained for acting domains. The overall workload was assessed as 

requiring major redesign during the day shift and needing added responsibilities for the 

night shift according to both expert and qualified workers. The assessment of qualified 

workers is comparable with that of expert workers for the job content and immediate 

surroundings. Differences are more observed for process- and enterprise-based factors; 

thereby, providing company management different perspectives in order to devise 

organisational strategies conducive for optimum human and corporate health and 

pointing to the probable interactions of the different systems impacting individual and 

enterprise performance. Statement of Relevance: This research examines similarities 



and differences between qualified and expert workers in their assessment of the worker-

work environment interface. The contribution to improved understanding of the complex 

interactions of human-at-work and enterprise systems should be beneficial to 

organisations in their quest to remain competitive in a global economy.  

� Keywords: human-at-work; sustainability; manufacturing/service enterprise 


