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Devender Singh, Woojin Park, Martin S. Levy. Obesity does not reduce 

maximum acceptable weights of lift. S. 1-7. 

Abstract: The maximum acceptable weights of lift (MAWL) of obese and non-obese 

participants were empirically investigated. Three obesity levels were considered: non-

obese (18.5 kg/m2 body mass index (BMI) 24.9 kg/m2), moderately obese 

(35 kg/m2 BMI 39.9 kg/m2) and extremely obese (BMI  40 kg/m2). Ten male and 10 

female participants were recruited for each obesity level. The participants determined 

their MAWL for 18 different lifting task conditions (six lifting frequencies×three lifting 

heights). An analysis of variance (ANOVA) was conducted to determine the effects of 

obesity level, gender, lifting height, lifting frequency and their interactions on MAWL. 

Overall, the ANOVA results indicated that obesity does not reduce MAWL, and thus, 

suggested that the existing MAWL data can be used to accommodate both general and 

obese workers. However, further studies based on the biomechanical and physiological 

approaches are required to provide more complete understanding of obesity effects on 

lifting tolerance limits. 

� Keywords: Obesity; Lifting tolerance limits; Maximum acceptable weight of lift; 

Psychophysics; Lifting 

Gary A. Mirka, Sangeun Jin, Jeff Hoyle. An evaluation of arborist 
handsaws. S. 8-14. 

Abstract: A review of the scientific literature reveals little research on the ergonomics of 

handsaws and no literature on the specific challenges of arborist saws (saws for cutting 

and pruning living trees). This study was designed to provide some insight into the 

effects of saw design and height of sawing activity on the biomechanical response of the 

upper extremity. Eighteen participants performed a simple sawing task at three different 

heights using six different arborist handsaws. As they performed this task, the 

electromyographic activity of several muscle groups of the forearm (flexor and extensor 

digitorum), arm (biceps brachii long and short heads) and shoulder girdle (posterior 

deltoid, infraspinatus and latissimus dorsi) were sampled. Also gathered were the wrist 

postures in the radial/ulnar plane at the beginning and ending of the sawing stroke, the 

time to complete the sawing task and a subjective ranking of the six different saws. The 

results show an interesting mix of biomechanical and subjective responses that provide 

insight into handsaw design. First, there were tradeoffs among muscle groups as a 

function of work height. As work height increased the biceps muscles increased their 

activation levels ( 19%) while the posterior deltoid activity decreased ( 17%) with the 



higher location. The results also showed the benefits of a bent handle design (average 

21% reduction in ulnar deviation). The subjective responses of the participants generally 

supported the productivity data, with the saws demonstrating the shortest task 

completion time also being the ones most highly ranked. Relevance to Industry: 
Understanding the stresses placed on the upper extremity during sawing activities, and 

design features that can reduce these stresses, may help saw designers to create 

products that reduce the risk of injury in workers who use handsaws. 

� Keywords: Handsaws; Shoulder; Wrist; Biomechanics 

William S. Marras, Robert G. Cutlip, Susan E. Burt, Thomas R. Waters. 
National occupational research agenda (NORA) future directions in 
occupational musculoskeletal disorder health research. S. 15-22. 

Abstract: Musculoskeletal disorders are among the most costly health care problems 

facing society today. The scientific literature has indicated that psychosocial factors, 

individual factors, workplace physical requirements, and workplace organizational factors 

have been associated with risk. Since musculoskeletal risk is multi-dimensional, the 

magnitude of risk attributable to various factors can be of importance to scientists and 

policy makers in designing countermeasures to reduce injury incidence. Traditionally, the 

disciplines of biomechanics, physiology, and psychophysics have dominated the body of 

knowledge that has defined exposure limitations to work. However, recent research has 

explored the association of psychosocial and work organization factors with 

musculoskeletal problems. Advances have been made to better quantify the levels of 

occupational exposure by improved exposure metrics, quantification of three-dimensional 

loads experienced by certain joints (e.g. the spine), identification of tissue tolerance 

limits and tissue response to mechanical stresses, and the impact of psychosocial 

stresses. However, efforts to quantitatively link epidemiological, biomechanical loading, 

soft tissue tolerance, and psychosocial studies should be pursued to establish a better 

understanding of the pathways of injury and resultant preventive strategies. Although we 

are beginning to understand how the major risk factors influence the load–tolerance 

relationship of human tissue, how these risk factors interact is virtually unexplored. Since 

the impact of the interactions may be far greater than that of any individual factor, the 

impact of the interactions between risk factors must be delineated so that work-related 

risk can be better quantified. Efforts to quantitatively link epidemiological, biomechanical 

loading, soft tissue tolerance, and psychosocial studies should be pursued to establish a 

better understanding of the pathways of injury and resultant preventive strategies. 

� Keywords: Musculoskeletal; Injury prevention; Research agenda 

C. Collet, P. Averty, A. Dittmar. Autonomic nervous system and 
subjective ratings of strain in air-traffic control. S. 23-32. 

Abstract: The paper is aimed at studying the perceived strain in professional air-traffic 

controllers both through self-evaluation and physiological indicators from the autonomic 

nervous system (ANS). The number of aircraft to be monitored was the main 

independent variable and could evolve at random within 1 and 10. Five ANS variables 

were recorded continuously in 25 participants while they handled real traffic: skin 

potential, skin conductance, skin blood flow, skin temperature and instantaneous heart 

rate. The tonic level of each physiological variable was averaged to match the times 

spent monitoring a constant number of aircraft. After the session, participants reacted in 

compliance with the NASA-TLX rating scale. Subjective ratings and physiological values 

were closely correlated to the number of aircraft, especially when data were standardized 

thus reducing inter-subjects differences in baseline levels. Results provide objective 

information to prevent air-traffic controllers from overloaded situations as well as to 

improve passengers’ safety. 



� Keywords: Air-traffic control; Strain; Physiological indicators; Self-evaluation 

Rungthip Puntumetakul, Patricia Trott, Marie Williams, Ian Fulton. Effect 
of time of day on the vertical spinal creep response. S. 33-38. 

Abstract: Vertical spinal creep (VSC) is height loss during sustained postures over a set 

period of time. While total stature has been demonstrated to decrease throughout the 

day, whether a diurnal effect applies to the VSC response has not been reported. The aim 

of this study was to investigate whether time of day had an effect on the magnitude of 

the VSC response in young subjects asymptomatic for musculoskeletal pathologies. The 

VSC response was recorded over 25 min while subjects remained seated on the 

stadiometer, at three times (morning, midday and afternoon) on the same day, in 48 

asymptomatic volunteers aged 20–39 years. While no significant differences were 

calculated for the magnitude of the VSC responses on the three occasions of testing, 

differences in magnitude of VSC response may have been confounded by preloading 

activities. Where magnitude of the VSC response is the primary outcome measure, 

measurement protocols should control preloading activities and continue to conduct 

measurements at the same time of day, until further studies conclusively refute the 

existence of a diurnal effect. 

� Keywords: Spinal creep; Diurnal variation; Stadiometer 

P. Drinkaus, T. Armstrong, J. Foulke. Investigation of flexible hose 

insertion forces and selected factors. S. 39-46. 

Abstract: Flexible hoses are widely used in automobiles. Understanding the force 

required to insert a hose, independent of worker variation, is important for engineers, 

designers and health professionals. Various parameters affect the insertion forces 

including the interference between the hose and flange. Also, it has been observed that 

workers often add motions during the insertion process, including rotation and oscillation. 

This paper describes the effects of these parameters on axial insertion forces. A 

programmable mill was used to isolate the effects of four variables on hose insertion 

force: fit, insertion speed, rotational velocity and oscillation magnitude. The results show 

that the magnitude of the interference of the 19 mm inside diameters (ID) heater hose 

and the flange, and the insertion technique affect the insertion forces; resulting in a 

range of insertion forces from 11.1±0.2 to 128.4±11.3 N. 

� Keywords: Hand; Force; Hoses 

Jia-Hua Lin, Raymond W. McGorry. Predicting subjective perceptions of 
powered tool torque reactions. S. 47-55. 

Abstract: Powered hand tools have the potential to produce reaction forces that may be 

associated with upper extremity musculoskeletal disorders. In this study, subjective 

ratings of discomfort and acceptability of reaction forces were collected in an attempt to 

identify their associations with factors such as work location, and response covariates 

such as grip force and tool handle displacement. Three work configurations using pistol 

grip and right angle pneumatic nutrunners on horizontal and vertical surfaces were set 

up in the laboratory. Twenty healthy right-handed male participants operated four tools 

at nine locations and the corresponding subjective responses were collected. The results 

indicate that normalized grip force during the torque buildup period was a significant 

factor for both subjective ratings. For the unacceptable torque reactions across the three 

tool configurations, the ratio of hand moment impulse over tool torque impulse was 

significantly greater than for the acceptable reactions. For pistol grip tools used on the 

vertical surface, as the working height increased 30 cm, the odds of an unacceptable 

rating over an acceptable rating increased 1.6 times. Prediction models for subjective 

ratings of discomfort and acceptability provide insight regarding either workstation 



design or exposure control. These models can further be used to establish exposure 

limits based on handle displacement and grip force. 

� Keywords: Power tools; Exposure assessment; Predictive models 

Stephen Bao, Peregrin Spielholz, Ninica Howard, Barbara Silverstein. 
Application of the Strain Index in multiple task jobs. S. 56-68. 

Abstract: Six different methods to calculate the Strain Index (SI) scores for jobs with 

multiple forces/tasks were developed. Exposure data of 733 subjects from 12 different 

worksites were used to calculate these SI scores. Results show that using different SI 

computation methods could result in different SI scores, hence different risk level 

classifications. However, some simpler methods generated SI scores were comparable to 

the more complicated composite SI method. Despite differences in the scores between 

the six different SI computation methods, Spearman rank–order correlation coefficients 

of 0.61–0.97 were found between the methods. With some confidence, ergonomic 

practitioners may use simpler methods, depending on their specificity requirement in job 

evaluations and available resources. Some SI computation methods may tend to over-

estimate job risk levels, while others may tend to under-estimate job risk levels, due to 

different ways used in obtaining the various SI parameters and computations. 

� Keywords: Upper arm musculoskeletal disorders; Exposure quantification; Job 

evaluation 

Sophie Oetjen, Martina Ziefle. A visual ergonomic evaluation of different 

screen types and screen technologies with respect to discrimination 
performance. S. 69-81. 

Abstract: An increasing demand to work with electronic displays and to use mobile 

computers emphasises the need to compare visual performance while working with 

different screen types. In the present study, a cathode ray tube (CRT) was compared to 

an external liquid crystal display (LCD) and a Notebook-LCD. The influence of screen type 

and viewing angle on discrimination performance was studied. Physical measurements 

revealed that luminance and contrast values change with varying viewing angles 

(anisotropy). This is most pronounced in Notebook-LCDs, followed by external LCDs and 

CRTs. Performance data showed that LCD's anisotropy has negative impacts on 

completing time critical visual tasks. The best results were achieved when a CRT was 

used. The largest deterioration of performance resulted when participants worked with a 

Notebook-LCD. When it is necessary to react quickly and accurately, LCD screens have 

disadvantages. The anisotropy of LCD-TFTs is therefore considered to be as a limiting 

factor deteriorating visual performance. 

� Keywords: Notebook-LCD; Discrimination Performance; Anisotropy 

Kraig L. Schell. Using enhanced text to facilitate recognition of drug 
names : evidence from two experimental studies. S. 82-90. 

Abstract: Two studies examined the effects of enhanced text on immediate recognition 

of drug names. Study 1 sampled 102 college students using a between-subjects design, 

while Study 2 sampled 11 practicing pharmacists and technicians using a within-subjects 

Latin square design. Both studies utilized a computer-based sequential recognition task 

where a prime word was shown with various text enhancements, followed by a mask and 

then a target word. Participants decided whether the target word was the same as the 

prime word. Stimuli were organized so that 120 trials were matches and 120 trials were 

mismatches, randomly sequenced for each participant. Results showed an effect of 

orthographic similarity, where high-similarity name mismatches were missed more often. 

This effect was independent of the type of text enhancement used and response bias. 



Case-based enhancements also increased errors of commission (false alarms) 

significantly. Discussion includes the practical relevance of the data and future directions 

for research. 

� Keywords: Pharmacy; Drug names; Enhanced text; Orthographic similarity 

Adarsh Kumar, Gaikwad Bhaskar, J.K. Singh. Assessment of controls 

layout of Indian tractors. S. 91-102. 

Abstract: Tractors in low-income countries are used both for farm and non-farm 

activities. Most of the tractors being manufactured in India are products of collaboration 

with other countries. The design of tractors manufactured in India has not changed much 

in the past five decades especially from an ergonomics point of view, because of 

economic considerations. This paper describes a tractor control layout assessment with 

respect to the Indian population and compares the location of controls with workspace 

envelopes and the IS12343 standard for commonly used tractors on Indian farms. 

Controls like steering, foot clutch, foot brake, foot accelerator are located in areas 

defined by IS12343 standard in some tractors but these are not placed in the workspace 

envelopes of the Indian population. This results in a mismatch between the workspace 

envelope and location of controls as defined by the standard. The controls need a 

complete change in their layout to be in the workspace envelopes, as this cannot be 

achieved by providing seat movement in the horizontal and vertical directions in the 

present tractor design. 

� Keywords: Tractor; Controls layout; Workspace envelopes 

Kristian S. Gould, Bjarte K. Røed, Evelyn-Rose Saus, Vilhelm F. Koefoed, 
Robert S. Bridger, Bente E. Moen. Effects of navigation method on 

workload and performance in simulated high-speed ship navigation. S. 
103-114. 

Abstract: This study examines mental workload and performance in simulated high-

speed ship navigation. Two navigation methods were compared based on an electronic 

chart display and information system (ECDIS) and a conventional system using paper 

charts. Twenty naval cadets navigated in high-fidelity simulators through a 50 nautical 

mile course with varying levels of difficulty. Results showed that ECDIS navigation 

significantly improved course-keeping performance, but reduced the total amount of 

communication on the bridge. No differences were observed in subjective workload 

between groups. Heart rate variability and skin conductance measurements indicated 

higher workload in conventional navigation, but the differences between groups were not 

significant. 

� Keywords: Navigation; High-speed ships; Workload; Performance 

Irmeli Pehkonen, Esa-Pekka Takala, Ritva Ketola, Eira Viikari-Juntura, 
Päivi Leino-Arjas, Leila Hopsu, Tuija Virtanen, Eija Haukka, Merja 
Holtari-Leino, Elina Nykyri, Hilkka Riihimäki. Evaluation of a 
participatory ergonomic intervention process in kitchen work. S. 115-
123. 

Abstract: We evaluated a participatory ergonomic intervention process applied in 59 

municipal kitchens. In groups of three to five kitchens, the workers participated in eight 

workshops, and generated and evaluated solutions to optimize musculoskeletal load in 

their work. An ergonomist initiated and supported the process. By the end, 402 changes 

were implemented. Evaluative data were collected using research diaries, questionnaires, 

and focus group interviews. The intervention model proved feasible and the participatory 



approach was mostly experienced as motivating. The workers’ knowledge and awareness 

of ergonomics increased, which improved their ability to tackle ergonomic problems by 

themselves. The changes in ergonomics were perceived to decrease physical load and 

improve musculoskeletal health. As hindering factors for implementation, lack of time 

and motivation, and insufficient financial resources were mentioned. In addition, the 

workers expressed a wish for more support from the management, technical staff, and 

ergonomists. 

� Keywords: Participatory approach; Intervention process; Musculoskeletal load 

Michelle Robertson, Benjamin C. Amick III, Kelly DeRango, Ted Rooney, 
Lianna Bazzani, Ron Harrist, Anne Moore. The effects of an office 
ergonomics training and chair intervention on worker knowledge, 

behavior and musculoskeletal risk. S. 124-135. 

Abstract: A large-scale field intervention study was undertaken to examine the effects of 

office ergonomics training coupled with a highly adjustable chair on office workers’ 

knowledge and musculoskeletal risks. Office workers were assigned to one of three study 

groups: a group receiving the training and adjustable chair (n=96), a training-only group 

(n=63), and a control group (n=57). The office ergonomics training program was created 

using an instructional systems design model. A pre/post-training knowledge test was 

administered to all those who attended the training. Body postures and workstation set-

ups were observed before and after the intervention. Perceived control over the physical 

work environment was higher for both intervention groups as compared to workers in the 

control group. A significant increase in overall ergonomic knowledge was observed for the 

intervention groups. Both intervention groups exhibited higher level behavioral 

translation and had lower musculoskeletal risk than the control group. 

� Keywords: Office ergonomics intervention; Training; Musculoskeletal risk 

Nancy A. Baker, James R. Cook, Mark S. Redfern. Rater reliability and 

concurrent validity of the Keyboard Personal Computer Style instrument 
(K-PeCS). S. 136-144. 

Abstract: This paper describes the inter-rater and intra-rater reliability, and the 

concurrent validity of an observational instrument, the Keyboard Personal Computer 

Style instrument (K-PeCS), which assesses stereotypical postures and movements 

associated with computer keyboard use. Three trained raters independently rated the 

video clips of 45 computer keyboard users to ascertain inter-rater reliability, and then re-

rated a sub-sample of 15 video clips to ascertain intra-rater reliability. Concurrent 

validity was assessed by comparing the ratings obtained using the K-PeCS to scores 

developed from a 3D motion analysis system. The overall K-PeCS had excellent reliability 

[inter-rater: intra-class correlation coefficients (ICC)=.90; intra-rater: ICC=.92]. Most 

individual items on the K-PeCS had from good to excellent reliability, although six items 

fell below ICC=.75. Those K-PeCS items that were assessed for concurrent validity 

compared favorably to the motion analysis data for all but two items. These results 

suggest that most items on the K-PeCS can be used to reliably document computer 

keyboarding style. 

� Keywords: VDT evaluation; MSD-UE; Instrument development 

Monique A.M. Berger, Arno J. Krul, Hein A.M. Daanen. Task specificity of 
finger dexterity tests. S. 145-147. 

Abstract: Finger dexterity tests are generally used to assess performance decrease due 

to gloves, cold and pathology. It is generally assumed that the O’Connor and Purdue 



Pegboard test yield similar results. In this experiment we compared these two tests for 

dry conditions without gloves, and for dry and wet conditions with two types of Nytril 

gloves. In line with previous observations, wearing gloves caused a decrease in 

performance of about 12% for the O’Connor test and 9% for the Purdue test. Wetting the 

gloves prior to the test had no effect on the Purdue score. However, wetting the gloves 

increased the O’Connor performance significantly by 11%. The results show that the 

O’Connor and Purdue tests do not yield similar results and should be used selectively for 

specific tasks. 

� Keywords: Dexterity tests; Gloves 


