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SPECIAL SECTION: Selection of papers from IEA 2009 

Martina Ziefle. Information presentation in small screen device : the 
trade-off between visual density and menu foresight. Pages 719-730. 

Small mobile devices are ubiquitous and must be designed with great care. One of the 

most serious challenges is how information on the small displays is presented optimally. 

This paper addresses the special problem of the increasing number of aged users. On the 

one hand, information displayed should be easily readable. This requires a low 

information density and a sufficiently large font size. On the other hand menu orientation 

is facilitated when the amount of information per screen is maximized and a large 

preview is allowed. This requires presenting as many functions as possible on the screen 

at a time. Thus, the tradeoff between readability and orientation demands is crucial. In 

the present study, this tradeoff was experimentally investigated. Two factors, font size 

(8 pt, 12 pt) and the size of the preview (one or five functions per screen at a time) were 

varied and effects on navigation performance were observed. Forty older participants 

solved nine common phone navigation tasks twice consecutively on a simulated mobile 

phone. Both factors contributed to performance, but there was a significant interaction: 

navigation performance was optimal when font size and the size of the preview were 

large. The lowest performance was obtained when the preview was small and the font 

size large, showing that proper orientation is more important than visibility demands. The 

results can be used in ergonomic guidelines to optimized information presentation on 

small screens. 

� Keywords: Small-screen device; Older adults; Information design; Font size; 

Preview; Navigation performance 

David C. Caple. The IEA contribution to the transition of Ergonomics from 
research to practice. Pages 731-737. 

The future growth of ergonomics as a scientific discipline will require a greater focus on 

methods to transition research findings into practice. Whilst the International Ergonomics 

Association (IEA) and the Federated Ergonomics Societies provide opportunities to 

promote exchange on ergonomics research and collaboration in research programs, the 

future sustainability of the domain will be dependent on the provision of ongoing 

educational opportunities in ergonomics and the transitioning of the research findings 

into practice. This transition will require greater external focus outside the ergonomics 

profession in working in collaboration and partnership with other professional 



associations, governments and international agencies. Practical tools that are targeted 

towards particular user groups within the community, workplace, and governments will 

enhance the opportunities for the transition of ergonomics research into practice. Focus 

on extramural initiatives such as Ergonomics Checkpoints, integration of the ergonomics 

design process into the International Organisation for Standardization Guidelines, and the 

incorporation of ergonomics into the World Health Organisation research programs will 

ensure that the positioning of ergonomics will continue at an international level. 

� Keywords: Ergonomics practice; Sustainability; Partnerships; Holistic approach 

Fadi A. Fathallah. Musculoskeletal disorders in labor-intensive 
agriculture. Pages 738-743. 

This paper gives an overview of the extent of musculoskeletal disorders (MSDs) in 

agriculture, and a historical perspective on how ergonomics has been used to reduce the 

health effects of labor-intensive agriculture. A summary of exposure to MSD physical risk 

factors within various classes of crops, along with various administrative and engineering 

controls for abating MSDs in agriculture is given. These controls range from programmed 

rest breaks to mechanized or partially-mechanized operations. Worker-based approaches 

such as prone carts and platforms, and load transfer devices hold promise in combating 

the prevalent stooped work in agriculture. Including the worker as an integral contributor 

to all aspects of developing and implementing an intervention, and considering the 

psychosocial and socio-cultural aspects of the work environment are crucial elements of 

effective interventions for reducing MSDs. Despite the advent progress in new 

technologies in agricultural practices, reliance on labor, especially in fresh market fruits 

and vegetables, will always be a major cornerstone of agriculture for at least the 

foreseen future. It is encouraging to see the increased interest among health and safety 

professionals, epidemiologists, engineers, social scientists, and ergonomists throughout 

the world who are committed to the plight of reducing MSDs and other health problems 

among agricultural workers. 

� Keywords: Musculoskeletal disorders; Interventions; Ergonomics; Agriculture 

Shengli Niu. Ergonomics and occupational safety and health : an ILO 
perspective. Pages 744-753. 

The ILO has a mandate to protect workers against sickness, diseases and injuries due to 

workplace hazards and risks including ergonomic and work organization risk factors. One 

of the main functions for the ILO is to develop international standards related to labour 

and work. ILO standards have exerted considerable influence on the laws and regulations 

of member States. The ILO standards take the form of international Conventions and 

Recommendations. ILO Conventions and Recommendations relevant to protection of 

workers against ergonomic risk factors at the workplace include Convention No. 127 and 

Recommendation No.128 which specify the international requirements concerning the 

manual transport of a load. To help member States in applying the ILO standards, the 

ILO produces practical guides and training manuals on ergonomics at work and collects 

and analyses national practices and laws on ergonomics at the workplace. The ILO also 

conducts technical cooperation activities in many countries on ergonomics to support and 

strengthen the capacities of its tripartite constituents in dealing with workplace 

ergonomic and work organization risks. The ILO’s technical cooperation activities give 

priorities on the promotion of voluntary, participatory and action-oriented actions to 

improve working conditions and work organizations of the small and medium sized 

enterprises. This paper reviews ILO’s policies and activities on ergonomics in relation to 

occupational safety and health and prescribes ILO’s considerations for its future work on 

ergonomics. 



� Keywords: Occupational safety and health; Musculoskeletal; International 
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REGULAR PAPERS 

S. Volkoff, C. Buisset, C. Mardon. Does intense time pressure at work 
make older employees more vulnerable? : a statistical analysis based on 
a French survey “SVP50”. Pages 754-762. 

Two general trends, the tightening of time constraints and the ageing of the working 

population, are likely to raise sensitive problems implying adjustment of both work and 

workers' characteristics. The statistical studies presented in this paper, referring to a 

French inter-professional survey conducted on health and work after fifty (11 213 

employees), aim at verifying this assumption. The analyses presented are divided in four 

sub-questions: have part of employees over fifty been removed from time pressure 

situations? Is time pressure difficult to deal with for older workers (from their point of 

view)? Does intense time pressure imply increased prevalence of certain health disorders 

among senior employees? Does pressure increase the desire to end one's professional life 

early? The results show that intense time pressure raises serious problems for most of 

the employees in their fifties who are exposed to them. 80% consider this constraint to 

be “difficult”. They systematically show more frequent rates for most types of physical or 

psychological health disorders. “Sheltering from the job”, which implies being shifted 

from work “under pressure” to a job “without pressure”, is not uncommon but only solves 

a minority of situations. Lastly, the option of earlier retirement is not particularly 

developed in age group in its fifties working “under pressure”. 

� Keywords: Ageing; Intensification; Time pressure 

Martin P.H. Smets, Tammy R. Eger, Sylvain G. Grenier. Whole-body 
vibration experienced by haulage truck operators in surface mining 
operations : a comparison of various analysis methods utilized in the 
prediction of health risks. Pages 763-770. 

Whole body vibration (WBV) was measured on eight surface haulage trucks in three size 

classes (35, 100, 150 ton haul capacities). Vibration was measured at the seat/operator 

interface in accordance with the ISO 2631-1 standard during 1 h of normal operation. 

Highest acceleration readings were observed in the z-axis (vertical). Estimated equivalent 

daily exposure values in the range of 0.44–0.82 ms−2 were observed using the 

frequency-weighted r.m.s method and 8.7–16.4 ms−1.75 using the vibration dose value 

method. Assessment was carried out using ISO 2631-1 and 2631-5. Operators of surface 

haulage trucks are regularly exposed to WBV levels that exceed safety limits as dictated 

by the ISO 2631-1 standard. However, according to ISO 2631-5 the probability of an 

adverse health effect remains low. These findings confirm an apparent disagreement 

between the two analysis methods. 

� Keywords: Whole-body vibration; Heavy haul trucks; ISO 2631-1; ISO 2631-5 

Judy Village, Aleck Ostry. Assessing attitudes, beliefs and readiness for 
musculoskeletal injury prevention in the construction industry. Pages 
771-778. 

The objectives are to determine attitudes and beliefs among construction workers and 

supervisors related to taking action to reduce musculoskeletal injuries (MSIs). “Action” 

stage of change was confirmed if workers in the last 6 months are continuing to take 

steps to reduce MSIs. Surveys (520 workers; 35% and 171 supervisors; 67%) revealed 

that more workers are concerned about MSIs (p < 0.05) and are taking action to reduce 



MSIs (p < 0.05) than supervisors. Workers taking action tended to be younger and less 

experienced than other workers (p = 0.00). The final multivariate model showed those 

workers taking action were more likely to be mechanics and general laborers, to have 

experienced pain within the last week, to be involved in health and safety, to feel that 

changes aimed at reducing MSIs would be effective, and that injuries are due to adverse 

work conditions rather than with characteristics of individual workers. This information 

can be used to target ergonomics interventions in this industry. 

� Keywords: Construction; Ergonomics; Stage of change 

Kirsten Nabe-Nielsen, Göran Kecklund, Michael Ingre, Jørgen Skotte, 
Finn Diderichsen, Anne Helene Garde. The importance of individual 
preferences when evaluating the associations between working hours 

and indicators of health and well-being. Pages 779-786. 

Previous studies indicate that the effect of a given shift schedule may depend on 

individual factors. The aim of the present study was to investigate whether a misfit 

between individual preferences and actual working hours affected the association 

between working hours and self-reported indicators of health and well-being. The study 

population consisted of 173 female eldercare workers who mainly worked day or evening 

shifts. We combined self-reported questionnaire data on preferences with actual work 

schedules during a four-week period. The study showed that a misfit between 

preferences on one hand and “non-day work”, “weekend work” or “only a few 

consecutive days off” on the other hand was associated with an increased dissatisfaction 

with working hours and/or an increase in the intention to leave the workplace due to 

one's working hours. 

� Keywords: Satisfaction; Shift work; Turnover; Weekend work 

Erika Nelson-Wong, Jack P. Callaghan. The impact of a sloped surface on 
low back pain during prolonged standing work : a biomechanical 
analysis. Pages 787-795. 

Background: Occupations that require prolonged periods of standing have been 

associated with increased reports of musculoskeletal disorders including low back pain. 

Previous work has utilized a prospective design of functionally inducing low back pain in 

previously asymptomatic individuals during a prolonged standing task. Increased trunk 

and gluteus medius muscle co-activation has been found in previously asymptomatic 

individuals who developed pain during standing compared with individuals who did not 

develop pain. Purpose: The purpose of this study was to investigate the subjective and 

biomechanical responses of known pain developers and non-pain developers (previously 

determined during level standing) when exposed to the same prolonged standing task 

protocol completed while standing on a ±16° sloped surface. Results: Overall low back 

pain scores were reduced by 59.4% for the pain development group, identified in level 

standing, when using the sloped surface. There was a marked decrease in the co-

activation of the bilateral gluteus medius muscles in the known pain developers when 

standing on the sloped surface compared with level standing. However the non-pain 

developer group responded in the opposite direction by having an increase in the co-

activation of these muscles, although they did not have a commensurate increase in low 

back pain. There were changes in both the postural and joint-loading variables examined. 

These changes were minimal and in most cases the sloped surface produced responses 

that bracketed the postures and loading magnitudes found in level standing depending 

on whether the participant was standing on the +16° or −16° surface. Conclusions: The 
sloped surface resulted in decreased subjective low back pain during prolonged standing. 

There were also associated biomechanical changes resulting from using a sloped surface 

during prolonged standing. These positive findings were supported in an exit survey 



satisfaction rating with 87.5% indicating that they would use the sloped surface if they 

were in an occupational setting that required prolonged standing work. 

� Keywords: Low back pain; Occupational standing; Ergonomic 

T. Horberry, C. Inwood. Defining criteria for the functional assessment of 
driving. Pages 796-805. 

Given the growing number of older drivers, accurate functional assessment of fitness to 

drive is becoming increasingly important. This paper describes work to define appropriate 

thresholds for cognitive, perceptual and physical tests on a static assessment rig (SAR). 

These rigs are used at Mobility Centres across the UK to provide measurements of driving 

characteristics as part of an assessment. However, criteria for decisions on functional 

fitness to drive have not been clearly defined or validated for SARs. A first study obtained 

normative data from the non-disabled driving population for each of the SAR tests. In the 

second study, disabled drivers were tested on the SAR; approximately half of these 

drivers used some type of steering, braking or accelerator adaptation. Following these 

two studies, criteria for the SAR tests were formalised and then validated by means of an 

experimental trial. Recommendations are made regarding the use of the SAR as part of 

the overall assessment process and for future research. 

� Keywords: Driving assessment; Fitness to drive; Static assessment rig 

Foued Ftaiti, Asma Kacem, Nadia Jaidane, Zouhair Tabka, Mohamed 
Dogui. Changes in EEG activity before and after exhaustive exercise in 
sedentary women in neutral and hot environments. Pages 806-811. 

This study examined the effect of hyperthermia on brain electrical activity measured with 

encephalography during prolonged exhaustive exercise in a group of sedentary women 

(VO2max = 35 ± 4 mL kg min−1). Two strenuous cycling exercises were performed either 

in neutral (N-Ex) or in heat (H-Ex) conditions. Tympanic temperature (Tty), heart rate 

(HR), body mass loss (BML), plasma volume decrease, and brain electrical activity [EEG: 

α (8–13 Hz) and β(13–30 Hz)-band and α/β index of fatigue: the ratio between EEG 

activity in the α band and β-band] were recorded throughout the cycling sessions. The 

Tty increase 1.0 °C in the N-Ex and 1.8 °C in H-Ex. HR increased in both sessions but 

with significantly higher values during the H-Ex session when compared with the N-Ex 

session (p < 0.001) (from 85 ± 4 beats min−1 to 164 ± 6 beats min−1 and from 

83 ± 6 beats min−1 to 181 ± 8 beats min−1, respectively in N-Ex and in H-Ex). This was 

associated with a significantly higher BML (p < 0.05) and a higher plasma volume 

decrease in the H-Ex session (p < 0.01). The α/β index increased significantly during 

both trials particularly during the H-Ex session (p < 0.05). This was associated with a 

significant decrease of time to exhaustion (−34%). We suggest that exhausting work in 

the heat induced a change in gross brain activity (alpha/beta ratio) compared to a 

longer, less thermally demanding exposure. Fatigue in the heat could be attributed to 

central factors as well as thermal, cardiac and hydro-electrolytic impairment. 

� Keywords: Fatigue; Hyperthermia; Women 

Enid Montague. Validation of a trust in medical technology instrument. 
Pages 812-821. 

A patient's trusting attitude towards technology used in their medical care may be a 

predictor of acceptance or rejection of the technology and, by extension, the physician. 

The aim of this study was to rigorously determine the validity of an instrument for 

measuring patients' trust in medical technology. Instrument validity was established 

based on a framework, which included test and data evidence for validity assessment. 

The framework for validity assessment evaluates the instrument on content, substantive, 



structural, generalizability, external and consequential aspects of validity. The results of 

the current study show that the instrument is reliable and valid for assessing a patient's 

trust in obstetric medical technology. 

� Keywords: Trust; Health care; Technology 

Kermit G. Davis, Susan E. Kotowski, James Albers, William S. Marras. 
Investigating reduced bag weight as an effective risk mediator for 
mason tenders. Pages 822-831. 

Masonry workers face some of the highest physical demands in the construction industry 

where large bags of masonry material weighing 42.7 kg are commonly handled by mason 

tenders who mix the mortar, distribute mortar and bricks/blocks, and erect/dismantle 

scaffolding throughout the day. The objective of this study was to determine the 

effectiveness of using half-weight bags (21.4 kg) on reducing the biomechanical loading, 

physiological response, and perceived exertions. Ten male subjects performed 

asymmetric lifting tasks simulating unloading bags from a pallet. Muscle activity, trunk 

kinematics, heart rate, blood pressure and subjective rating data were collected. Spine 

loads were predicted from a well-validated EMG-assisted model. Bag weight, lift type, 

bag height at origin, and asymmetry at destination significantly impacted the spine loads. 

While there was a 50% reduction in bag weight, the peak loads for the half-weight bags 

were only 25% less than the more available full-weight bags (a reduction of about 320 N 

of shear and 1000 N of compression). Lifts allowing movement of the feet reduced the 

loads by about 22% in shear and 27% in compression compared to constrained postures. 

Interestingly, cumulative spine loads were greater for the lighter bags than the heavy 

bags ( 40%). The subjective ratings of exertion and risk were significantly lower for the 

lighter bags. Relevance to Industry: The reduction in peak spine loading for the half-
weight bags, particularly at the higher heights and when the feet were allowed to move 

could significantly reduce the injuries of masonry workers. However, there were trade-

offs with cumulative loads that may minimize the reduced risk. Overall, given the limited 

amount of time lifting bags, the reduction of peak loads 

� Keywords: Spine load; Productivity; Low back injuries 

Roger Ball, Chang Shu, Pengcheng Xi, Marc Rioux, Yan Luximon, Johan 
Molenbroek. A comparison between Chinese and Caucasian head shapes. 
Pages 832-839. 

Univariate anthropometric data have long documented a difference in head shape 

proportion between Chinese and Caucasian populations. This difference has made it 

impossible to create eyewear, helmets and facemasks that fit both groups well. However, 

it has been unknown to what extend and precisely how the two populations differ from 

each other in form. In this study, we applied geometric morphometrics to dense surface 

data to quantify and characterize the shape differences using a large data set from two 

recent 3D anthropometric surveys, one in North America and Europe, and one in China. 

The comparison showed the significant variations between head shapes of the two groups 

and results demonstrated that Chinese heads were rounder than Caucasian counterparts, 

with a flatter back and forehead. The quantitative measurements and analyses of these 

shape differences may be applied in many fields, including anthropometrics, product 

design, cranial surgery and cranial therapy. 

� Keywords: Anthropometric; Scan; 3D; China; Head; Shape; Design 

Alan H.S. Chan, Ken W.L. Chan. Three-dimensional spatial stimulus–
response (S–R) compatibility for visual signals with hand and foot 
controls. Pages 840-848. 



This study investigated the performance of 24 participants in eight different three-

dimensional spatial stimulus–response (S–R) mapping conditions. The stimulus visual 

signals were positioned at the corners of an imaginary cube, and responses were made 

by hands and feet. There was a significant interaction of visual signal position and 

response device position which demonstrated the existence of a strong spatial S–R 

compatibility effect in the task. Relatively faster reaction times and lower error 

percentages were obtained for the compatible S–R conditions. The spatial compatibility 

effect in the up–down dimension was the strongest, and the effect in the left–right 

dimension was stronger than the effect in the front–rear dimension. The findings of this 

study could be translated into practical and useful ergonomics recommendations for 

designing visual displays and control devices in three-dimensional space for improving 

overall human–machine system performance. 

� Keywords: Control and display; Spatial compatibility; Foot control 

Hsin-Chieh Wu, Yung-Ping Liu, Hsieh-Ching Chen. Differences in 
computer exposure between university administrators and CAD 

draftsmen. Pages 849-856. 

This study utilized an external logger system for onsite measurements of computer 

activities of two professional groups—twelve university administrators and twelve 

computer-aided design (CAD) draftsmen. Computer use of each participant was recorded 

for 10 consecutive days—an average of 7.9 ± 1.8 workdays and 7.8 ± 1.5 workdays for 

administrators and draftsmen, respectively. Quantitative parameters computed using 

recorded data were daily dynamic duration (DD) and static duration, daily keystrokes, 

mouse clicks, wheel scrolling counts, mouse movement and dragged distance, average 

typing and clicking rates, and average time holding down keys and mouse buttons. 

Significant group differences existed in the number of daily keystrokes (p < 0.0005) and 

mouse clicks (p < 0.0005), mouse distance moved (p < 0.0005), typing rate 

(p < 0.0001), daily mouse DD (p < 0.0001), and keyboard DD (p < 0.005). Both groups 

had significantly longer mouse DD than keyboard DD (p < 0.0001). Statistical analysis 

indicates that the duration of computer use for different computer tasks cannot be 

represented by a single formula with same set of quantitative parameters as those 

associated with mouse and keyboard activities. Results of this study demonstrate that 

computer exposure during different tasks cannot be estimated solely by computer use 

duration. Quantification of onsite computer activities is necessary when determining 

computer-associated risk of musculoskeletal disorders. Other significant findings are 

discussed. 

� Keywords: Computer input; Activity monitoring; Exposure assessment; VDT work 


