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TODAYS MANUAL MATERIAL HANDLING OBJECTIVES

• Ergonomic evaluation using technology

• Latest research on manual material handling risk

• Engineering controls and technology

• Administrative controls and technology

• Work Practice controls and technology

• The future of technology in manual material handling



TECHNOLOGY IN ERGONOMICS

• Overexertion associated with manual material handling continues to be the highest risk 

and highest direct medical cost to employers worldwide.

• Wearable devices, automation, robotics and exoskeletons have infiltrated the ergonomics 

market

• Just like all technology, it is constantly evolving

• How does this fit into a 

• traditional ergonomic evaluation

• determining risk factors

• implementing controls and 

• ultimately making job modification recommendations/implementation changes

• Seasoned ergonomists versus new ergonomists



ERGONOMIC SOFTWARE

• Various pay for service software systems on the market

• Cority Ergonomic Software (NIOSH Lifting)

• EgoWeb Software (2D static, NIOSH Lifting, Liberty Mutual)

• ErgoPlus (NIOSH Lifting, Liberty Mutual, WISHA lifting)

• Various manual material handling calculators

• NIOSH lifting calculator on the app stores

• The Ergonomics Center

• Cornell University Ergonomics Web



GOOD OLD FASHION ERGONOMICS



MANUAL MATERIAL HANDLING RISK

• One size fits all method for assessing risks of manual materials handling is still 

nonexistent. Today, the greatest need in preventing manual materials handling injuries is 

understanding the cumulative effects of work tasks done over days, years, and finally a 

work career.

• Bubaš, Marija. (2019) Risk Assessment Covering Manual Handling of Loads at Workplaces International Occupational and 

Environmental Diseases Congress, Abstract book, Antalija, Turska, 03.-07.03.2019



WEARABLE ERGONOMIC TECHNOLOGY

• Wearable ergonomic technology can be worn over an 

extended period of time.

• Track hazardous movements between workers, between 

jobs and/or between departments

• Rank jobs within an entire organization based on the 

jobs with the highest to the least amount of hazardous 

movements.

• Know exactly overtime when an employee has 

hazardous movements and where on the job to focus 

ergonomic improvements

• Use before and after job modification solutions to see 

objective empirical improvements



WEARABLE ERGONOMIC TECHNOLOGY

Notifications to 

instantly warn 

worker of high-

risk movement

Movement detection algorithms: 

Quantifies the parameters of 

every at-risk movement that 

a worker makes

Intensity prediction model: 

Estimates the intensity of certain 

categories of movements (e.g. 

lifting, striking, push/pull)

Clipped to any shirt or safety vest 

at orientation of choice 

(vertically & horizontally)

Battery life 

of 2+ months 

(rechargeable)

6-axis motion sensor

Speaker

Vibration motor

Battery

Reporting to highlight and explain 

what types of high-risk 

movements the worker is making

Personalised coaching and 

exercises to improve body 

and risk awareness



WEARABLE ERGONOMIC TECHNOLOGY



WEARABLE TECHNOLOGY REPORTING



EMPLOYEES AND WEARABLE ERGONOMIC TECHNOLOGY

• A product with GPS is hard to convince an 

employee to wear

• A product with too many sensors is hard to get 

an employee to wear

• Needs to be a quick and easy attachment to the 

body

• Employees struggle with technology that sticks 

directly to their skin.

• Simple, simple, simple and non obstructing 

technology tends to be the best

• We have chosen Soter Spine from Soter 

Analytics https://www.soteranalytics.com/

https://www.soteranalytics.com/


ENGINEERING CONTROLS AND TECHNOLOGY

• Based on the results obtained, 

improvement measures were proposed, 

which can reduce or eliminate the risks 

associated with the tasks studied, like the 

implementation of automated or 

semiautomated loading systems or 

auxiliary lifting systems.

• Rosado B., Colim A., Nunes I.L. (2019) Manual Materials Handling: 

Case Study at a Portuguese Handling Company. In: Arezes P. et al. 

(eds) Occupational and Environmental Safety and Health. Studies in 

Systems, Decision and Control, vol 202. Springer, Cham



ENGINEERING CONTROLS AND TECHNOLOGY



ENGINEERING CONTROLS AND TECHNOLOGY

• For selecting appropriate Material Handling Equipment, it is felt that some Multi Criteria Decision 

Making Methods must be used due to their ability of converting a complex problem to a paired 

comparison. These methods are based on some relative Criteria and Sub-criteria. Certain 

methods such as; Analytic Hierarchy Process (AHP), Fuzzy Analytic Hierarchy Process (FAHP) and 

Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) have studied for solving 

the problem of Material Handling Equipment selection

• Nandkumar Patil, et. al., “Design and Development of Material Handling Equipment: A Review”, Imperial Journal of Interdisciplinary 

Research, Volume 3, Issue 10, pp 703-705, 2017.



ANALYTIC HIERARCHY PROCESS SOFTWARE



ENGINEERING CONTROLS AND TECHNOLOGY

• The literature review has shown that researchers have consider the design problems in 

material flow system and overcome them with an adequate knowledge base approach, 

properly design, 3d modeling ,analyzing and using simulation model to validate the system 

performance for acquiring the MH equipment selection.

• Michael G. Kay, “Material Handling Equipment”, MAJOR EQUIPMENT CATEGORIES, pp 1-77, 2012



ENGINEERING CONTROLS AND TECHNOLOGY

• The basis of the implanted system was the concept of 

stock on wheels, practicing materials transport with the 

aid of a tug internally named “train”. The tug pulls the 

wagons with more load than forklifts (previous system), 

maximizing travels and loads through a specific route.

• The improvement in material flow caused by the use of 

the proposed vehicle increased the accuracy of materials 

delivery time inside the company. Operations became 

safer. 

• Vikas Gupta, et. al., “A Review On material Handling Equipment and their 

Selection for Potential Applications”, International Journal of Technical 

Research (IJTR), Volume 2, Issue 1, pp 51-54, 2013.



ENGINEERING CONTROLS AND TECHNOLOGY

• Exoskeletons
• All passive exoskeletons retrieved were aimed to support the low back. Ten articles suggested forty 

per cent reductions in back muscle activity during dynamic lifting and static holding have been 

reported. 

• Both lower body, trunk and upper body regions could benefit from active exoskeletons. 

• Muscle activity reductions up to 80% have been reported as an effect of active exoskeletons. 

• Exoskeletons have the potential to considerably reduce the underlying factors associated with work-

related musculoskeletal injury.

• Worldwide, a significant interest in industrial exoskeletons does exist, but a lack of specific safety 

standards and several technical issues hinder mainstay practical use of exoskeletons in industry. 

• Specific issues include discomfort (for passive and active exoskeletons), weight of device, alignment 

with human anatomy and kinematics, and detection of human intention to enable smooth movement 

(for active exoskeletons)

Michiel P. de Looze, Tim Bosch, Frank Krause, Konrad S. Stadler & Leonard W. O’Sullivan (2016) Exoskeletons for industrial application and 

their potential effects on physical work load, Ergonomics, 59:5, 671-681



EXOVEST 



ADMINISTRATIVE CONTROLS AND TECHNOLOGY

• Employee involvement and employee training was mentioned as a key component for 

achieving an effective and efficient Material Handling System. Organizations already have 

been realized that without employee involvement the success of any system 

implementation is almost near to zero.

• Abhilasha Dongre,et.al., “Significance of Selection of Material Handling System Design in Industry – A Review”, 

International Journal of Engineering Research and General Science, Volume 3, Issue 2,pp 76-79, 2015



WORK PRACTICE CONTROLS  WITHOUT TECHNOLOGY

“..EDUCATIONAL PROGRAM TO PREVENT WORK ASSOCIATED LOW BACK 
INJURY FOUND NO LONG-TERM BENEFITS ASSOCIATED WITH TRAINING.”



WORK PRACTICE CONTROLS AND TECHNOLOGY

WEARABLE DEVICES POWERED BY AI AND THE FUTURE OF DATA DRIVEN INTELLIGENCE HELP 
GIANT EAGLE’S EMPLOYEES REDUCE THEIR RISK OF INJURY

Workers were set up during a short 20-minute briefing session where they were given a device and profiles were 
created in the App. Team leaders were also present and were trained on how to access and use the online 
SoterSpine Dashboard to manage progress. Two groups of workers undertook the program, firstly the in-field 
trainers followed by a group of new starters.



WORK PRACTICE CONTROLS AND TECHNOLOGY

• Implemented Soter Spine in two different dry good areas of large distribution warehouse.

• Section A had 220 Forward Bending low risk and high risk movements per hour

• Section B had 440 Forward Bending low risk and high risk movements per hour

• Section B had more low back claims

• Wearing the device over 14  days solidified the analytics for management

• It was discovered that the supervisor in Section A taught the workers to place the label on the 

package at the same time they picked the package.  The Supervisor in Section B taught the 

employees to place the label on the package after they had all the packages loaded on the pallet.  

This caused twice as many bending repetitions per day in Section B

WEARABLE DEVICES POWERED BY AI AND THE FUTURE OF DATA DRIVEN INTELLIGENCE HELP A 
FOOD DISTRIBUTOR IDENTIFY RISK



THE FUTURE OF TECHNOLOGY

• Get used to it.

• I have talked to many ergonomists who say technology can never replace a good solid 

ergonomic evaluation.  

• Just like anything in technology it will continue to get better and better and will become 

a mainstay in ergonomics.



TECHNOLOGY AND MANUAL MATERIAL HANDLING CONCLUSION

• Good Old Fashion ergonomic evaluation by a trained and certified ergonomist can never 

be replaced by technology

• Technology can complement and help a trained and certified ergonomist

• Especially gathering data over days, weeks and months

• Everyday there are more and more technologically advanced systems that provide 

engineering control solutions

• Administrative Controls and good old fashion job rotation and job enlargement require 

the skill of an ergonomist to design a solution

• Work Practice Controls and teaching a worker to perform an activity in an improved 

biomechanical fashion is coming back into vogue due to wearable technology.
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