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Applied Ergonomics: Advances 
in Technology to Assess Risk 

Factors

Webinar General Info
PowerPoint Presentation

Q&A

Questions
Chat is open to submit questions.

We will be answering questions through this chat feature. If due to the technical nature of the 
question a more thorough response is required, we will post the answer on our website within 

seven days of the webinar.
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Dr. Majed Zreiqat

• PhD in OSH with a minor in Applied Statistics from WVU in 2014

• Background: Chemical and Process Eng. 

• 11 years teaching at IUP SSEE
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Ergonomics

• is a multidisciplinary field that applies psychological and 
physiological principles to design products, processes, and systems 
that are safe, comfortable, and effective for humans to use.       (IEA)

• Human-centered design

• Study of people’s efficiency in working env.

• Consider and asses physical capabilities

• To reduce MSDs
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Human Factors:

• Another phrase for the concept of ergonomics

• Subset of ergo

• Psychological capabilities
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Musculoskeletal Disorders (MSDs)

Injuries to the structures of the 
musculoskeletal system

Acute vs Chronic

Globally: 

• Second leading cause of non-fatal injuries

• In 2021, there were 367,193,430 incident 
cases and 1,686,561,517 prevalent cases

• 50-70% are work-related

• Leading: Low Back pain and neck pain 

• Women and older population

https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2024.1358867/full
www.iup.edu/pa-oshaconsultation



Musculoskeletal Disorders
(MSDs)

• Private Industry  

IRDAFW

25.3502,380Total MSDs 

24.5487,960Traumatic injuries and disorders

18.4365,420To muscles, tendons, ligaments, joints, etc.

17.2342,480Sprains, strains, tears

Source: msd-case-and-demographic-nature-2021-2022-national (1).xlsx

www.iup.edu/pa-oshaconsultation

LM0



Slide 7

LM0 I changed the color and added “source:" for the reference.
Luz Stella Marin Ramirez, 2024-10-23T01:22:30.444



$17.71B
30%  

www.iup.edu/pa-oshaconsultation

LM0



Slide 8

LM0 I put the source at the bottom
Luz Stella Marin Ramirez, 2024-10-23T01:25:03.632



Source: RR211 - Further development of the usability and validity of the Quick Exposure Check (QEC) (wa.gov)

• Physical:
• Frequency/Repetitive  

motions
• Forceful exertions
• Awkward postures

Human-Human

Human-
System

Environment Interaction

System-System

Environment Interaction

• Vibrations
• Temperature
• Duration

Risk Factors
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Physical Risk Factors
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Technology Vs. Traditional 

Technology

• Reliable and accurate 
• Objective
• More expensive
• Continuous mentoring 
• Wireless

Traditional

• RULA, REBA, Checklist, etc.
• Subjective
• Less expensive
• One point /snapshot
• Time consuming

www.iup.edu/pa-oshaconsultation



Exertions: Electromyography (EMG)
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Electromyography is the study 
of muscle function through the 
inquiry of the electrical signal 
the muscles emanate.

The greater the stimulation, either by higher 
frequency firing of the motor neurons or 
greater recruitment of motor units, the larger 
the electrical signal will be
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Straight wrist:  100% strength

Halfway bent: Reduce to 65-75%

Fully bent:  Reduce to 15 to 20%        

Best - 5 - 10 degrees

Low Stress Position

• 0 to 20 degrees

High Stress Position

• 21 deg and >

Low Stress - Back Flexion
• 0 – 29 degrees
High Stress - Back Flexion
• 30 deg and >

Awkward Postures

Lifting Guide

Safe-lifting calculator
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Posture Monitoring 

• Real time Motion tracking systems
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Posture: Motion tracking Systems
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AI Technology for Motion tracking 

https://www.tumeke.io/product/tumeke-suite#how-it-works

Build 3D models of human activity from 2D video. Account 
for joint positions, repetition of movements, and duration 
of risk exposure.   Tumeke Ergonomics
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COMPUTER VISION AND ARTIFICIAL  
INTELIGENCE
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Posture : UPRIGHT GO 2
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Thank You

Any Questions?

www.iup.edu/pa-oshaconsultation

Pennsylvania OSHA Consultation Office
Phone: 724-357-4095

Website: www.iup.edu/pa-oshaconsultation


