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Ergonomics Definition
Ergonomics (or human factors) is the scientific discipline 
concerned with the understanding of interactions among 
humans and other elements of a system , and the profession 
that applies theory, principles, data and methods to design 
in order to optimize human well-being and overall system 
performance. 
Ergonomists contribute to the design and evaluation of tasks, 
jobs, products, environments and systems in order to make 
them compatible with the needs, abilities and limitations of 
people.

Definition; IEA - www.iea.cc



So - What is Ergonomics?

“Interaction of human and other 
elements of a system... to 
optimize human well being and 
overall system performance”



Key Research Areas of Ergonomics

• Physical
• Cognitive
• Organizational

•Growing interest towards relationship of 
ergonomics to global issues e.g. 
sustainability.



Questions

1. How does the community understand
“What is Ergonomics?”
2. As ergonomics researchers and 
practitioners – “Where do we want to go 
in the future?”
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25  IEA Technical Committees
http://www.iea.cc/browse.php?contID=technical_committees_home

� Activity Theories for Work Analysis & 
Design

� Aerospace HFE
� Affective Product Design
� Aging
� Anthropometry
� Auditory Ergonomics
� Building & Construction
� Ergonomics for Children & Education 

Environments
� Ergonomics in Design
� Gender and Work
� Healthcare Ergonomics
� Human Aspects of Advanced 

Manufacturing

� Human Factors and Sustainable 
Development

� Human Simulation and Virtual 
Environments

� Mining
� Musculoskeletal Disorders
� Online Communities
� Organizational Design And 

Management 
� Primary Industries
� Process Control
� Psychophysiology in Ergonomics
� Safety & Health
� Slips, Trips and Falls
� Transport
� Work With Computing Systems



Literature Review Topics:

1. Ageing – birth to elderly
2. Children and education
3. Recreation ergonomics
4. Product design 
5. Ergonomics at work
6. Transport ergonomics
7. Ergonomics in global issues
8. Primary sector ergonomics
9. Ergonomics in communication



1. Ageing – birth to the elderly



Shapes and Sizes

Note; The WEAR (World Engineering Anthropometry 
Resource) will be launched at IEA 2009 Congress. 
This is based on the international collation of validated 
3D data.
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Anthropometry
•Three-dimensional (3D) body scanners are increasingly used to 
derive body dimensions. For instance, as input for clothing 
grading systems or for width and depth dimensions of a 
workstation. This is based on CAESAR scan extracted data 
(Robbinette, K. M., & Daanen, H. A. M. (2006). 
•SizeChina has been announced, with the Apple iphone, as the 
2008 winner of the International Design Excellence Awards. Ball, 
R, (2008)
•Identifying mobile phone design features critical to user 
satisfaction. Han, S. H., Kim, K. J., Yun, M. H., Hong, S. W., & 
Kim, J. (2004). 



Ageing
Ergonomics research in ageing relates to the physical, 
and cognitive requirements of an ageing population. 
Ageing is one of the major study areas and challenges in 
developed countries. This relates to the work and lifestyle 
requirements.
•Associations between work ability, health related quality 
of life, physical activity and fitness among middle-aged 
men. Sorensen, L. E., et al, (2008) 
• Modified automatic teller machine prototype for older 
adults: a case study of participative approach to inclusive 
design. Chan, C. C. H., et al (2008) 



2. Children and education



Children Ergonomics
Ergonomics researchers on issues involving children 
are amongst the most active members of the IEA.
• Design of toys, playgrounds, TV games, school bags, 
Laptop computers Whittfield, J., Legg, S. J., & 
Hedderly, D. I. (2005) 
• Cognitive development – interaction of children with  
computer technologies Straker, L., & Pollock, C. 
(2005). 



Children Ergonomics
• Match between school furniture dimensions and 
children’s anthropometry. Gouvali, M. K., & Boudolos, 
K. (2006).
Health issues relating to children have direct 
implications for future areas of research. This includes 
issues involving children within the workforce.
• Contemporary health issues with obesity and diabetes 
WHO Regional Health report, (2006 )



Ergonomics for children websites
Ergonomics 4 Schools - www.ergonomics4schools.com
- created by the UK Ergonomics Society

System Concepts health and safety risks of laptop computers
http://www.system-concepts.com/articles/article0081.html
Healthy computing for young people
http://www.healthycomputing.com/kids/
Learn how to keyboard on a laptop ergonomically
http://www.ergoindemand.com/ergonomic-laptop-keyboarding.htm
Mobile ergonomics-safety for people on the go
http://www.healthycomputing.com/mobile/laptop/page2.htm
How to make your laptop workstation ERGONOMIC
http://www.ergoindemand.com/laptop-workstation-ergonomics.htm



3. Recreation ergonomics



Ergonomics in Recreation
Tourism - Signage and displays in tourist areas (Rookmaaker,2006)
Equipment design – skis, swimming costumes, tennis racquets, golf 
clubs, clothing and footwear
Music and arts – lighting, noise, repetitive injuries
Computer games, communication software e.g. Face book, are 
targeted to the recreation interest of children. Usability research of 
software design is a major ergonomics contribution.
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Interface design for recreation 
Ergonomics is used in information processing tasks to 
increase performance outcomes
Example – recreational boating

- use of GPS to replace maps for navigation



Slips, Trips and Falls 
The risks of injury resulting from slip, trip and fall impacts throughout all 
aspects of life activity.

Friction measures on ramps using the brungraber mark ii slipmeter. Li, 
K. W., Chang, W. R., Wei, J. C., & Kou, C. H. (2006 ). 

The effect of shoe soling tread groove width on the coefficient of friction 
with different sole materials, floors, and contaminants. Li, K. W., & 
Chen, C. J. (2004). 

Gait Parameters as Predictors of Slip Severity in Young and Older 
Adults. Moyer, B. E., Chambers, A. J., Redfern, M. S., and Cham, 
R.(2006) .



4. Product Design



Ergonomics in Product Design 
• Ergonomics in product design has been a huge 
influence on the community identity of what is 
“ergonomics”.

i.e. The “Ergonomically designed gadget”.

• In 2000, the IEA initiated the EQUID project to 
develop a “design process requirements” template. 
• In 2008, the IEA Societies reviewed the EQUID 
template with plans to investigate implementation 
options.
• In October 2008, the International Ergonomics Month 
can showcase good ergonomics interventions and 
educational initiatives. Please join!





Challenges in Product Design
• The classic cognitive ergonomics problems for the 
community remain e.g. The new digital Home TV 
system with four remote controls - each with their own 
Instruction manual! 
• The need to understand a holistic approach to design 
including the Affective responses of users.
• Embracing diversity in user needs for affective 
design. Khalid, H. M. (2006). 
• Universal product design involving elderly users: a 
participatory design model. Demirbilek, O., & Khalid, 
H. (2004). 



5. Ergonomics at work



Ergonomics at Work

• Gender at work
• Musculoskeletal disorders

• Healthcare ergonomics
• Building and Construction



Gender at Work
Ergonomics studies relate to gender requirements in the 
workplace.
• Gender differences in the relations between work-related 
physical and psychosocial risk factors and musculoskeletal 
complaints. Hooftman, W. E., van Poppel, M. N. M., van der 
Beek, A. J., Bongers, P. M., & van Mechelen, W. (200 4). 
• Upper extremity biomechanics in computer tasks differ by 
gender. Won, E. J., Johnson, P. W., Punnett., L., & Dennerle in, 
J. T. (in press).
• In developing countries such as India, agricultural manual work
is mainly undertaken by women. This includes many drudgery 
tasks. HWWE conference, Bhopal, (2007)



Musculoskeletal Disorders 

This remains one of the major research and practice areas 
for ergonomics at an international level.
New procedure for assessing sequential manual lifting jobs 
using the revised NOISH lifting equation. Waters, T. R., 
Lu, M. L., & Occhipinti, E. (2007). 
Intervention practices in musculoskeletal disorder 
prevention: a critical literature review. Denis, D., St-
Vincent, M., Imbeau, D., Jette, C., & Nastasia, I. (2008). 
Note the growing literature relating to the interaction effects 
of physical, cognitive and organizational risk factors on 
MSD.



Healthcare Ergonomics 
This area is one of the most rapidly growing areas of ergonomics research and 
practice. Patient safety and medical error are included.

Ergonomic problems encountered by the medical team related to products used 
for minimally invasive surgery. Van Veelan, M. A., Nederlof, E. A. L., 
Goossens, R. H. M., Schot, C. J., & Jakimowicz, J. J. (2003). 

A macro-ergonomic work system analysis of the diagnostic testing process in an 
outpatient health care facility for process improvement and patient safety. 
Hallock, M. L., Alper, S. J., & Karsh, B. (2006). 

The three-year economic benefits of a ceiling lift intervention aimed to reduce 
healthcare worker injuries. Chhokar, R., Engst, C., Miller, A., Robinson, D., 
Tate, R. B., & Yassi, A. (2006). 



Building and Construction 
The involvement of Architects and designers has become a focus for injury 
prevention. The impact of “green” environment requirements in building 
impacts in materials selected and construction methods. E.g. Window 
glazing selection with associated manual handling risks.

Interventions for preventing injuries in the construction industry (Review). 
Van der Molen, H. F., Lehtola, M. M., Lappalainen, J., Hoonakker, P. L. 
T., Hsiao, H., Haslam, R., Hale, A. R., & Verbeek, A. R. (2008).
Contributing factors in construction accidents. Haslam, R. A., Hide, S. A., 
Gibb, A. G. F., Gyi, D. E., Pavitt, T., Atkinson, S ., & Duff, A. R. (2005). 



6. Ergonomics in Transport



Flight Safety and Interface Design 
Some of the earliest applications of ergonomics were in this area 
of research and practice.
• Cognitive studies relating to processing of cockpit information
influences the design of interface systems and flight safety. Iani, 
C. & Wickens, C . (2007). 

• Spatial disorientation studies for pilots. Van Erp, J. B. F. et al 
(2002). 



Railway Ergonomics
Railway operational systems design and also passenger 
wellbeing utilize ergonomics research. Ticket purchase and 
validation systems have implications for the lifestyle of all 
the population including the disabled.
• Ergonomics research in railways covers driving, signalling 
and control, maintenance, reporting systems, passenger 
interests, planning and technical systems change. Wilson, 
J. R., & Norris, B. J. (2006). 
• Interoperability of European freight railways systems 
designs reflects national and international understanding of 
ergonomics requirements. De la Garza, C., Weill-Fassina, 
A., & Kaplan, M. (2008). 



7. Ergonomics in global issues



Human Factors and Sustainable 
Development 

Placing ergonomics with quality, environment and cost benefit 
assessments to ensure a sustainable outcome.
Comprehensive change management concepts: development 
of a participatory approach. Zink, K. J., Steimle, U., & 
Schroder, D. (2008). 
Human factors, management and society. Zink, K. J. (2006). 
Ergonomics in total quality management: how can we sell 
ergonomics to management? Lee, K. S. (2005). 



Safety & Health 
Ergonomics has direct impact on safety and health throughout 
life. The role of Government to legislate, educate and enforce 
laws involves participation of ergonomists.

Ergonomics support for local initiative in improving safety and 
health at work: international labour organisation experiences in
industry developing countries. Kawakami, T., & Kogi, K. (2005). 

Nanotechnology occupational and environmental health and 
safety: education and research needs for an emerging 
interdisciplinary field of study. Genaidy, A., & Karwowski, W. 
(2006). 

Changing the internal health and safety organisation through 
learning and change management. Hasle, P., & Jensen, P. L. 
(2006). 



8. Primary Industry ergonomics



Primary Industries 
Primary industries such as mining and agriculture are a major 
focus of ergonomics in developing as well as developed 
countries.
Indicators for objective determination of internal performance 
factors during postharvest operations. Jakob, M., & Geyer, M. 
(2006). 
A field investigation of physical workloads imposed on 
harvesters in South African forestry. Christie, C. J. A. (2006). 
Note; The 2008 winner of the Liberty Mutual / IEA research
Award is a project called “Digging deeper”
by Shaw, A., Blewett, V. et al. This relates to 
Work organization macro ergonomics studies in
Mining.



Agriculture Checkpoints
Manual Handling – use of large wheels to reduce force

Labelling and storage of chemicals



9. Ergonomics in Communication



Online Communities 
User and developer mediation in an open source software 
community: boundary spanning through cross participation in 
online discussions. Barcellini, F., Détienne, F., & Burkhardt, J. 
M. (2008). 
Building and maintaining an online academic conference series. 
Thatcher, A. (2006). 
The IEA online conference called “Cyberg” is now open to all to 
participate at a global level.
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IEA Website



Q 1 What is Ergonomics?

Answer;   Yes – it is a lifestyle



Q 2 “Where do we want to go in the 
future?”
Answer; Move into the mainstream debates and 
embrace the holistic approach to this multidisciplinary 
science.
For example; The issues such as Sustainability and 
Globalization will need to include ergonomics as key 
research areas.



Thank You

David C Caple


