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Introduction 

The discipline of Ergonomics & Human Factors (E/HF) supports the design of effective, usable 

products and systems by ensuring they consider the capabilities and needs of people. 

This web-page provides examples of ergonomists’ work.  The examples were gathered from 

practitioners and students attending the Triennial International Ergonomics Conference in Florence, 

Italy in August 2018.  The organisers would like to thank the contributors for making a difference to 

peoples’ lives and freely sharing their experience. In this launch of the IEA collection of worldwide 

case examples, we offer a summary of how members of our research community have implemented 

effective application of E/HF principles, methods and practise in various ways.  These are presented 

under four section headings: Optimising system design; Supporting the design process; Preventing 

injury by design; and Maintaining an ergonomics programme within a company.  We hope that these 

examples inspire others within the E/HF community to explore new ways to apply the skills of our 

discipline and to share more good practise examples with the IEA.  If you would like to submit a case 

example for inclusion on the website please contact: [insert relevant IEA email address here]. 

Section 1: Optimising system design 

System design needs to be able to support those that use the system, not lead to feelings of 

frustration, delays or inefficiency.  The following three examples from Australia and India show how 

good design can lead to improvements in safety, avoid waste and improve the provision of 

healthcare. 

 

 

 

 

 

 

 

 

Implementing an incident reporting and learning system for the led outdoor 

activity sector 

An incident reporting and learning system for the outdoor activity sector was developed, called the 

Understand and Preventing Led Outdoor Accidents Data System (UPLOADS). UPLOADS is 

underpinned by Rasmussen’s risk management framework and uses Accimap to analyse injury and 

near miss incidents. Development of UPLOADS involved various activities undertaken in 

collaboration with led outdoor activity stakeholders and end-users, including definition of end-user 



needs, analyses of incident data and usability and reliability and 

validity testing. UPLOADS is now being used by over 50 Australian 

organisations, and to date over 3000 incidents have been reported. 

Annual analyses of the data are reported back to the sector to 

support the development of injury prevention strategies.   

For further information on UPLOADS and associated publications 

see the project website www.uploadsproject.org     

UPLOADS is recognised as best practice in translating state-of-the-

art theory into practical and usable incident reporting and learning 

systems.   

[Information provided by Paul Salmon, Natassia Goode, Caroline 

Finch, Lauren Coventon & Kelly Murphy] 

https://www.crcpress.com/Translating-Systems-Thinking-into-

Practice-A-Guide-to-Developing-Incident/Goode-Salmon-Lenne-Finch/p/book/9781472436917 

 

Lean ergonomics in emergency care 

In 2016, 150,785 people died from accidental causes in India, including 17,218 in the State of Tamil 

Nadu.  A governmental programme called TAEI was initiated, aiming to drive a 50% reduction in 

trauma deaths by 2020 and achieve zero deaths by 20130.  TAEI led to Trauma Care Centres being 

established, enabling people be treated quickly and within the Golden Hour.  Hospital layouts were 

evaluated to establish where there were gaps in the system that caused delays in triaging and 

transferring patients to the appropriate wards.  Lean operations were applied to a number of key 

TAEI blocks, such as Human Resources, Infrastructure, Equipment, Emergency Response Protocols. 

Time norms for each step of patient care was designed and the work-flow mechanisms of patients in 

the Emergency Department was streamlined.  TAEI centres were established across 75 hospitals in 

Tamil Nadu.  Performance data was analysed on a daily basis and information shared using an App.  

Establishing one trauma care centre cost INR 15 million (1 US$ = 70 INR).  The programme has seen a 

significant drop in the mortality indicators and will continue to measure the impact of the TAEI 

programme. [Information provided by Venkatesh Balasubramanian, Darez Ahmed, S. Shoba & 

J.Bruno Mascarenhas] 

 

Avoiding waste in manufacturing 

Reducing waste in manufacturing i.e. lean manufacturing, is much sought after.  To support this 

process a framework process was established and applied, called the Suzhal Management System.  

This integrates human factors and lean tools to consider the man-machine, the machine-method and 

man-method.  It helps to understand the skill deficit, deskilling of processes and thereby brings 

about reliable low cost automation and reduces the disruption of innovating.   The framework has 

been applied to a range of industries and over time been refined and continually evaluated.  These 

case studies have shown process productivity improvements in the range of 30 – 800%; decreases in 

worker attrition; individual productivity in the range of 30-100%, a 60% reduction in manufacturing 

floor-space; audited cost savings and reduced costs from poor quality and rework. [Information 

provided by Venkatesh Balasubramanian] 

http://www.uploadsproject.org/


Section 2: Supporting the design process 

Design is an iterative process, developing a product that with user involvement continues to evolve 

and improve.   Sometime product or industrial designers require support and tools to assist in the 

design process.  The following examples that follow from Italy, Brazil and Australia show some of the 

ways in which ergonomists have supported the design process. 

Using the SIMS process for jewellery design 

A multi-disciplinary team was formed of designers and jewellery artists to evaluate a new design 

process called SIMS for designing sustainable jewellery products.  The SIMS process explored the 

context surrounding the prototype/archetype, organises various aspects to facilitate new ways of 

interpretation, visualisation and to generate new ways of interacting with the jewellery. A series of 

interviews and four 1-hour engagement sessions were conducted to introduce and discuss the SIMS 

process.  This was followed up with a series of walk-throughs in order to design a new piece or 

jewellery collection.  Guidance was made available.  The samples and ideas were sketched and 

documented.  The engagement sessions were audio recorded and thematically analysed.  Finally, 

comments on the effectiveness 

of the SIMS process and its 

application to a designer’s 

existing creative process given 

due consideration.  Developing 

mock-ups and interacting with 

3D objects and archetypes 

informed variations of the 

design.  Multiplying and building 

in two dimensions and then 

evolving the shape by 

manipulating it with a 3D 

environment led to the design 

of a diverse range of shapes 

based on the original archetype.  

The third step was to explore 

and organise the archetypes to 

create various forms.  The designer played with various materials, colour, arrangements to create 

different pieces of jewellery as shown. All of these shapes were created by combining the original 

building blocks (i.e. sticks and balls) [Information provided by N Dadashi, L Ferrara and P McClure]. 

 

Investigating the design options when developing medical devices for 

supporting stroke survivors rehabilitating lower limb usage   

A design concept was being formed to support the development of a system integrating robotics and 

serious games that would eventually lead to design a medical device to be used during the early 

stages of hospital care for those with lower limb restriction rehabilitating from a stroke.  The design 

concept has drawn from a range of disciplines, including research/product design, ethnographic 

approach and been supported with user observations at a Stroke Unit.  Sketches and mock-ups have 

been an integral part of the process, defining the outcome in function of the users and the 



environment of use.  The work demonstrates how academic research can contribute to solve real, 

everyday problems. [Information provided by Francesca Toso]. 

To contact the author: https://www.linkedin.com/in/ftoso/   

Further details can be found in publications: 

Design for the Lower Limbs. A Study for the Development of an Assistive Robotic System for 

Sensorimotor Rehabilitation After Stroke. https://link.springer.com/chapter/10.1007/978-3-319-

96071-5_124 

Sense and movement. Design of a system for sensorimotor rehabilitation after stroke. 

https://www.tandfonline.com/doi/abs/10.1080/14606925.2017.1352761 

 

Control room design 

 

Control rooms are an essential component of the transport, energy, mining and healthcare sectors.  

Ergonomists were involved in the development of very early schematic designs for 15 control room 

projects. They provided information on user needs and capabilities, so that potential problems were 

designed out before the control rooms were constructed.   The control room requirements set down 

in the ISO 11064 suite of standards were marshalled and explored with users in a participatory 

ergonomics approach.  Frameworks for good design were developed that did not place constraints 

on what the control room should look like.  User involvement engendered greater ownership of the 

design and pride in the new workplace.  Less optimal designs occurred when key decision makers 

who were not actively involved in the design process were able to change essential elements of a 

design.  This is to be discouraged and was a key learning point.  The designs were evaluated at 

meetings with the client and control room operators at a later stage of construction.  Their feedback 

https://www.linkedin.com/in/ftoso/
https://link.springer.com/chapter/10.1007/978-3-319-96071-5_124
https://link.springer.com/chapter/10.1007/978-3-319-96071-5_124
https://www.tandfonline.com/doi/abs/10.1080/14606925.2017.1352761


on the design was gathered on what had worked well and what required further modification. 

[Information provided by Jennifer Long, Russell Ockendon & Fiona McDonald].  

Further details can be found in publication: 

IEA Conference paper: Visual ergonomics in control rooms – An example of creativity in practice 

https://link.springer.com/chapter/10.1007/978-3-319-96059-3_14 

Websites: www.visualergonomics.com.au; http://www.controlcentres.com.au/CCA.html; 
http://absoluteinjury.com.au/page13495/Home.aspx 

 

Section 3: Preventing injury by design 

The design of machinery, equipment, workstations strongly influences peoples’ postures and 

movements.  Where and for how long people have to look at something determines their head 

position.  This can lead to soft tissue loading, characterised by stiffness and tension in the neck and 

shoulders.  The following case studies are examples of how good design supports productive work 

and well-being. 

https://link.springer.com/chapter/10.1007/978-3-319-96059-3_14
http://www.visualergonomics.com.au/
http://www.controlcentres.com.au/CCA.html
http://absoluteinjury.com.au/page13495/Home.aspx


Modifying a gantry crane being used to feed steel into a mill  

To reduce the incidence of musculoskeletal disorders the ergonomist analysed the work of 

prolonged operation of a gantry crane feeding steel into a mill.  The operators were observed, 

interviewed, their task assessed using RULA.  A mock-up was developed of an improved crane cab 

following extensive discussions with the crane crews.  This involvement in the re-design, also 

referred to as participatory ergonomics, led to modified position of crane controllers.  The injured 

crew members were subsequently able to sustain the modified working posture, keeping them in 

work and productive.  There was also a significant cost saving.  

[Information provided by Katrina James] 

http://www.thinkergonomics.com.au/ 

 

 

 

Test-Retest Reliability of the 3D Visual Target Acquisition System (3D-VTAS) 

The aim of this military-focused project was to develop a transparent and robust method to 

quantitatively assess performance degradations associated with neck pain, dysfunction, and head 

supported mass in the form of helmet-mounted equipment, such as night vision goggles. 

The 3D-VTAS challenges participants to rapidly acquire targets in yaw, pitch, and two off-axis 

movement trajectories.  The performance-based timing metrics associated with 3D-VTAS and its 

dwell time metric were developed from an understanding of visual reaction time and recognition 

reaction time.  Using a randomised block study design, individuals were required to rapidly direct the 

head mounted laser pointer to acquire two solar panel targets sized 60mm and 20mm using the four 

movement trajectories.  The use of 3D-VTAS equipment was found to be suitable for studies 

evaluating neck pain and head supported mass.  [Information provided by Aaron J. Derouin, Burhan 

Terai & Steven L. Fischer] 

https://uwaterloo.ca/occupational-biomechanics-and-ergonomics-lab/ 

Further details can be found in publication: 

http://www.thinkergonomics.com.au/
https://uwaterloo.ca/occupational-biomechanics-and-ergonomics-lab/


Validation of a three-dimensional visual target acquisition system for evaluating the performance 

effects of head supported mass. 

https://www.sciencedirect.com/science/article/pii/S0003687018307208?via%3Dihub  

 

 

Design of a Drumstick Plucker 

In India, the harvesting of drumsticks by farm workers has the potential to impact on their health.  

The activity involves extensive time working overhead.  The ergonomist evaluated the activity, 

carried out a survey, developed mock ups and a prototype of a Drumstick Plucker, a device to pick 

the fruit from the tree.  The developed prototype enabled a different extent of force.  The cost of 

the plucker tool was maintained less than INR 2000 to make it commercially viable.  [Information 

provided by S Dhanashri & G G Ray]     

http://www.dsource.in/case-study/drumstick-plucker 

 

Section 4: Maintaining an ergonomics programme in a company 

Some companies promote and maintain an ergonomics programme within their operation.  The 

scope of such programme varies but typically includes a multidisciplinary team working on ensuring 

products and process are legally compliant with product or health and safety legislation.  Here is an 

https://www.sciencedirect.com/science/article/pii/S0003687018307208?via%3Dihub
http://www.dsource.in/case-study/drumstick-plucker


example of one such company in Brazil.  It shows that ergonomics can be treated within a company 

like other management systems used for quality, environment or health and safety. 

Continually developing the integration of ergonomics in a company 

A company had implemented an “Ergonomics Management Procedure” and “ Procedure of 

Ergonomics Guidelines for Workplaces”.  Use of these procedures fed into the company’s Plan-Do-

Check-Act framework for continually developing its management system.   

Existing workstations were evaluated on an annual basis, sometimes at the behest of the company 

medical department, sometimes following employee complaints, sometimes to better accommodate 

those with additional needs (e.g. pregnant/nursing workers, those with medical restrictions).  A 

series of workstation improvements were made, incorporating information provided by the workers.  

New workstations and the development of new products also saw consideration of the ergonomic 

guidelines.    

Ergonomics-related training was introduced, and carried out from the first moment the employee 

enters the company.  Company induction includes a module on Ergonomics, a series of training for 

leaders, process engineers, maintenance and innovation teams are given targeted, specific 

ergonomics training.  

Support to company programmes, for example one called Insert, that covered recruitment, 

selection, reception, re-introduction and monitoring or people with additional needs in the 

workplace.  There is also the “Maternal Programme”, catering for the needs of pregnant and nursing 

mothers. 

Management of the Labour Gymnastics Programme and the Ergonomics Centre provided space for 

the consideration of the quality of life at work, where physical activities were pursued, such as 

Pilates classes, functional training, postural orientations, relaxation are followed by interested 

employees.    

The Ergonomics programme ensured compliance with Brazilian legislation and the Ergonomics of 

Activity, whose essential characteristic was to consider the complexity of the work activity and 

accommodates the vast majority if not all of those who potentially could carry out that job. 

It was recognised that it was beneficial to formally set down the ergonomic process and guidelines in 

the company procedures.  This provided greater control and consistency in their application.  All 

actions were documented and recorded in control worksheets, allowing end of year reporting and 

comparisons of before and after and enabling further planning of improvements.  At the end of the 

year, it is possible to demonstrate metrics of the number of site visits, improvements and analyses 

carried out. Through this work, senior management has realised the importance of investing in 

ergonomics and having seen its benefit has led to their increased support and commitment. 

[Information provided by Carolina Varella and Manoela Trindade] 

 



 

The Ergonomics Center, where the employees can take classes with focus on stretching, relaxing and 

posture (Yoga, Pilates, Meditation, etc.) 

 

Ergonomics & Human Factors 

We hope that you have enjoyed reading this collection of case examples and we look forward to 

receiving your case examples to add to the collection.  Information on Ergonomics & Human Factors 

is available from the regional and national societies found in more than 80 countries world wide.    

[Please check and insert a realistic figure here] 

See links to case study publications on :  Human Connection 1 & 2 on CIEHF website   

 Topic specific – ErgoX Exoskeletons 

 Healthcare events  

See links to practitioner conferences : IEA in 2021 in Canada  

 

https://www.ergonomics.org.uk/Public/Resources/Publications/Case_Studies.aspx
https://www.hfes.org/news/hfes-bulletin/ergox-symposium-exoskeletons-in-the-workplace---assessing-safety-usability--productivity

