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Why this topic?

wlin some organizations:

d ergonomics is still managed using pajpaised job assessment forms
d education and training are conductedp@rson
d no structured process or tracking of metrics are in place.

wHowever, digital transformations and new technologies are changing
how we work (and the impact we can have)

wAS ergonomic practitioners, what are some emerging technologies
we should be aware of?
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The Evolution of the Toolbox
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Legacy Methods
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Is there a problem?

How bad is I1t?

Where do
| start?
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Is there a problem?

Screening:

wlLoss history and injury trends

wEmMployee input

wODbservation

wSimple checklists

(Y

6
14 -
12.
10

B Back Injuries

Cumulative Trauma

B Lacerations
" Slips/Falls
~ | Burns
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Checklists

Ergonomic Assessment Date Activity Assessed

Checklist

Organization Point of Contact

Risk Ratting (circle one)

Personnel Observed
High Medium Low

BLDG NO/Location ROOM/AREA

*See Notes on bottom of form to obtain the Rating*

Google

ergonomic assessment checklist !, Q

All Images Shopping Videos News More Settings Tools

About 408,000 results (0.44 seconds)

PPFI Ergonomic Assessment Checklist - OSHA
https://www.osha.gov/.../fy14 sh-26336-sh4 _Ergonomic-Assessment-Checklist.pdf ¥
Personnel Observed. *See Notes on bottom of form to obtain the Rating*. BLDG NO/Location.
ROOM/AREA. Ergonomic Assessment Checklist. Risk Factors. Yes.

People also search for X

ergonomics assessment osha quizlet ergonomic workplace assessment

osha vdt workstation checklist osha workstation standards

niosh ergonomics checklist standing workstation ergonomics checklist

Computer Workstations eTool | Checklists - Evaluation | Occupational ...
https://www.osha.gov/SLTC/etools/computerworkstations/checklist_evaluation.html v
Computer Workstations eTool | Checklists - Evaluation. ... as a primary computer they are set up
using the same ergonomic principles as desktop computers.

PPFI Computer Workstation Ergonomics: Self-Assessment Checklist
https://www.ors.od.nih.gov/.../Computer%20Workstation%20Ergonomics%20Self%2... ¥
Computer Workstation Ergonomics: Self-Assessment Checklist. The goal of this self-assessment is
to help you set up your workstation for optimal comfort and ...

Ergonomic Assessment Checklist

Risk Factors

1. Have any shop workers been previously diagnosed with any of the following CTD's: Carpal
tunnel, Tendonitis, Tenosynovitis, De Quervain's disease, Trigger Finger, White finger, Hand Arm
Segmental Vibration Syndrome, Muscle strains, or Back ailments?

2. Have there been any worker complaints concerning ergonomic issues?

3. Do employees perform high repetition tasks? (100 reps/hour to 2000 per/day)

4. Do the employee's routine tasks require repeated heavy lifting? (>20 Ibs) or occasional heavy
lifting (>50 Ibs)

5. Are employees using awkwardly designed tools, which cause the worker to operate the tool
outside of a neutral position for an extended period of time? (> 1 hour)

6. Do employees perform tasks with an awkward head or neck position for an extended period of
time? (1 to 3 hours)

7. Do employees perform tasks that require awkward back angles to be held for extended periods
of time (2 to 3 hours)? i.e...hunching, bending, or squatting

8. Do employees perform tasks with an awkward elbow angle for an extended period of time (1 to
3 hours) or with extreme force application?

9. Do employees perform tasks with an awkward elbow abduction angle for an extended period of
time (1 to 3 hours) or with extreme force application?

10. Do employees perform tasks with an awkward wrist flexion angle for an extended period of
time (1 to 3 hours) or with extreme force application?

11. Do employees perform tasks with an awkward wrist extension angle for an extended period of
time (1 to 3 hours) or with extreme force application?

12. Do employees perform tasks with an awkward back/hip flexion angle for an extended period
of time (1 to 3 hours) or with extreme force application?

13. Do employees perform tasks with an extreme reaching distance for an extended period of time
(1 to 3 hours) or with extreme force application?

14. Do employees perform tasks with an odd work station height (either standing or sitting) for an
extended period of time (1-3 hours) or with extreme force application?

15. Are high impact tools used routinely? 1.e., riveters, bucking bars, or impact wrenches

16. Are high vibration producing tools used routinely? i.e., die grinders, sanders, weed eaters

17. Do employees perform tasks at an extreme height (high or low) for an extended period of time
(1 to 3 hours) or with extreme force application?

18. Are there any other areas of concern either from your observations or employee complaints?

*Note if there is a Yes checked in any block please use
page two to give a brief explanation of what the activity

. . Yes to six or more in #'s 4 through 15.
is or what the worker complaint was. ' : g

Medium Risk: If you answered Yes to #1 (and the shop has made

High Risk: If you answered Yes to #1 (and the shop has done nothing
to fix it), if Yes to #2 or 3 and two other Yes's in #'s 4 through 15, or if

changes), if Yes to #2 or 3 and one other Yes in #'s 4 through 15, or if

Yes to three to five in #s 4 through 15.

Low Risk: Ifno Yes'sin#'s 1, 2, or 3 and less than 3 Yes's in #s 4

through 15.




Ergonomics Hit List®

Bent Wrist
Previously Wash Rag
Extreme wrist bending in any direction

Twisted Back
Previously Twist and Shout
Twisting at the torso when handling materials

Overhead Reach
Previously Shoulder Too High
Working above shoulder height

Squat/Kneel

Working at or below knee level

Horizontal Reach
Previously Horizontal Distance
Working too far away from the body

Static Sit/Stand
Previously Sit vs. Stand
Sitting or standing continuously for long periods of time

Awkward Neck

Previously Hungry Head
Bending or twisting the neck

Heavy Lift

Lifting heavy items without assistance

Bent Back
Previously Butts Up
Bending over while working

Excessive Force
Using a lot of effort to complete your work
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Ergonomics Workstation Checklist tech’

Directions: Observe an employee working in his or her normal postures. Identify the postures you Employee:

observe by checking the appropriate box after each question. Make notes in the Feedback/Comments Observer: Date:

section. Speak with the employee to correct non-neutral postures and acknowledge good postures. ’ ’
Chair Yes [ No | Feedback/Comments

A Are the thighs parallel with the floor, and the knees
bent at approximately a 90° angle?

B Are the feet resting firmly on the floor or footrest?

C Are the armrests used only when resting, not when typing
or mousing?

D Is the back leaning against the backrest?

E s all clutter removed from the leg area under the desk to allow
the employee to sit comfortably?

F Is all clutter removed from the surface of the chair to allow
proper support (jackets, unnecessary lumbar support, etc.)?

Keyboard Yes | No | Feedback/Comments

A Are the wrists straight while keying, not bent to either side or
up or down?

Do the wrists and forearms avoid contact with the keyboard,
keyboard tray, or desk while keying or mousing?

C Is the wrist rest used only when resting, not while typing?

D Is the keyboard height adjusted so that both upper arms form
a 90° angle at the elbow with the lower arm?

E Is the keyboard directly in front of the employee?

G Are the legs on the rear of the keyboard up, so that the
keyboard lies flat?

F s the mouse kept as close as possible to the employee?
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How bad is the problem?

Consistent measure of exposure to risk factors
A Lifting guidelines (DOE'goEASER

A Hand Arm Vibration Standards
(ANSI S3.34)

A NIOSH Lifting Equation
A UAWGM Risk Factor Checklists

A Threshold limit values for physical
agents (ACGIH)

A Ergonomic Job Measurement System (EJMS)
A Rapid Entire Body Assessment (REBA)
A Rapid Upper Limb Assessment (RULA)

A Baseline Risk Identification of Ergonomic
Factors (BRIEF
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REBA

- .
REBA: Scoring |t =
Trunk Use Table A Use Table B Upper ar
Group Group
A —> <« |L R B
Neck Lower ar ==
+ + T
N 8 i
Legs Load/Force Wrists —
Coupling e
) -
A}
B -

(Seoroe | —> e

Activity
Score

REBA Score

Source: Hignett, S., McAtamney, L. (2000) Applied Ergonomics, 31, 201-5.

@ Professor Alan Hedge, Cornell University, September 2001,
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Whole Body Risk Assessment (Humanté¢ilocityEHS)

Whole-Body Assessment - Baseline

Hands/Wrists Elbows Shoulders
Left Right Left Right Left Right Neck Back Legs
Posture
&
(
-
m
Force
9 =2lb Q =21b 2101b 2101b 2101b 2101b PPE >251b Foot Pedal =
(0.9 kg) (09ka)l  (45kg) (4.5 kg) (4.5 kg) (45 kg) 221b (1.3 kg) 101b
221b 220b (0.9 kg) (4.5 kg)
‘%J! (0.9kg) ‘% (0.9 kg)
Both Elbows 2 15lb Both Shoulders 2 15 |b
=101b =2101b (6.8 kg) (6.8 kg)
(4.5kg) (4.5 kg)
Duration =210 sec 210 sec =210 sec 210 sec =10 sec 210 sec =10 sec =210 sec = 33:; &if
Frequency | =30/min 2 30/min 22/min 22/min 22/min 2 2/min
Score @ 2 2 2 3 2 3 1 3 1
Risk
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Summary of Legacy Methods

wObservatiorbased MSD risk
assessment tools

wSimple enough that an ergonomics
team member can complete

wGood/Excellent validity

wGood Inter and intraobserver
reliability

wConstraints with stratification, fidelity,
and risk reduction
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Evolving & Emerging Tech
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Training¢ Transition to Virtual Learning




Data Collection; Faster & More Accurate

s there a problem? Assessment techniques and technologies
have evolved over time to encourage
collaboration, consistency, and
organization.
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Wearables

wNIOSH estimates that there are about 500
wearable technology vendors today including
those who write algorithms

o Apple's Series 6 Watch comes with a new blood
oxygen saturation monitoring feature, new native
sleeptracking capabilities, a faster F2fproved
electrocardiogram sensor, and upgraded heart
health monitoring.

d ThePnhilips' wearable biosensa a seHadhesive
patch that allows patients to move around while
collecting data on their movement, heart rate,
respiratory rate, and temperature.

wWhat information is important?
wWhatdata is not important?
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Hype Cycle for Life Science Commercial Operations, 2020

Life Science Multichannel Al in Commercial Operations
) 1 g Consent and Preference Management
Life Science Sales Performance
Management
i O
Cmve&"ﬁf%‘:ag Blockchain in Life Sciences
: ) R Consumer Healthcare Wearables 9
mmersive ARVR/M ; . ;
3 Sidd ) © X Life Science Account Management and Selling
Experiences in Life Science Voice-Driven Sales Apps
Health Data Curation o ) -
Advanced Decision ® Social Media Analytics
Support for Sales ~ Key Opinion Leader Management
g Cell and Gene Therapy Platform - Physician Social Media
o Prescribed Digital Medication Compliance Management 9,
© Therapeutics ()
S e - e
S Life Science Patient A precision Health > Web-Based E-Detailing
o 'Engagement Hub Aggregate-Spending Tracking
g Digital Life Science and Transparency Reporting
Platform (DLSP) Immersive
A g Revenue Management
Technologies for Predictive Analyti
Care Delivery O O Tpcicim Anatylice
MDM of Customer Data
Sales Training and Data Lakes L Cloud Computing
Coaching Solutions Remote Patient Monitoring
Direct-to-Patient Digital Marketing
As of August 2020
Innovation :::‘;?akt:(: Trough of Slope of Plateau of
Trigger Disillusionment Enlightenment Productivity

Plateau will be reached:

O less than 2 years

Source: Gartner
ID: 450345

® 2to5years

Expectations
time
@ 5to 10 years

A more than 10 years @ obsolete before plateau
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Low Back Movement Risk Chart Shoulder Heat Map

Wearables

<10%
==
Low Risk Medium Risk High Risk
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Data: Too Much, Too Little, or Just the Right Amount

Data Rich, Information Poor (DRIP)
Q@ data generation
information
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Exoskeletons
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expectations

Digital Twin

Biochips

Smart Workspace

Brain-Computer Interface
Autonomous Mobile Robots

Smart Robots

Deep Neural Network ASICs

Al PaaS

Quantum Computing

5G

Volumetric Displays
Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5

Edge Al
* Exoskeleton
Blockchain for Data Security

Knowledge Graphs
4D Printing

Artificial General Intelligence

Deep Neural Nets (Deep Learning)
Carbon Nanotube

loT Platform

D Virtual Assistants

Silicon Anode Batteries
Blockchain

Connected Home
Autonomous Driving Level 4

Mixed Reality

Neuromorphic
Hardware

Smart Fabrics

Flying Autonomous Vehicles Augmented Reakity

Biotech — Cultured or Artificial Tissue

As of August 2018

Innovation Peakof Trough of Slope of Plateau of

7 Inflated i S : 3
Trigger : Disillusionment Enlightenment Productivity
Expectations
time
Plateau will be reached:
O less than 2 years 2to5years @ S5to10years A more than 10 years @ obsolete before plateau

2 2018 Gartner, Inc
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Advanced Technologies

Artificial Intelligence

The theory and development of computer systems able to
perform tasks that normally require human intelligence.

Artificial Intelligence

Machine Learning

_ : A field of computer science that uses statistical techniques
Machine Learning to give computer systems the ability to “learn” (e.g.,
progressively improve performance on a specific task) with
data, without being explicitly programmed.

Deep Learning

Deep (also known as deep structured learning or hierarchical
Learn ing learning) is part of a broader family of machine learning
methods based on learning data representations, as
opposed to task-specific algorithms.
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TRAINING
During the
training phase, a
neural network is
fed thousands of
labeled images of
various animals,
learning to
classify them.

INPUT

An unlabeled
image is shown
to the pretrained
netwaork.

FIRST LAYER
The neurons
respond to
different simple

shapes, like edges.

10% WOLF

v
90% DOG

HIGHER LAYER
Meurons respond
to more complex
structures,

TOP LAYER
Meurons respond
to highly complex,
abstract concepts
that we would
identify as differ-
ent animals.

OUTPUT

The network
predicts what the
obhject most likely
is, based on its
training.
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Hands/Wrists Elbows Shoulders

Left Right Left Right Left Right Neck Back Legs

Posture

Duration

Frequency -

Score © 1

1

Higher

Risk Rating
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Waist belt Hip
flexion
Vertical

straps

Actuation* \'_‘

Plantar
flexion

Harvard Biodesign Lab
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Good Afternoon Rohan!

Heavy rainfall is expected within the next hour, alert your team! o

& Back to Team

Tue, Nov 21th <

HEART HEALTH
Resting
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INCIDENT LOG

June 4, 2019 ~ RESOLVED
hn S bady
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wPerhaps we have plateaued with traditional tools and methods?
0 Root cause analyses
0 Skills & awareness training
0BBS
dErgo Kaizens

wTlhe next questions might be:
362 KSNBE YR 6KS
841 26 R2 L 2LJA
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S 2 0K
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Summary Thoughts

wAdvances imanotechnology, robotics, data analytics, video, and
telecommunications are enabling companies to improve workplace safety in a
variety of ways, such as better monitoring employees' health, reducing physical
stress, and keeping employees safe.

wThell N} 2SO0 2NE Kl a |f ¢l & dhAtag seéimdwis NR &
approaches being at one end of the curve or the other
d e.g. qualitative checklists & Borg scale vs.All

wWhy?
d lack ofexpertise inour field
d lack ofspecialistgin favor of generalists)

wFuture of our discipline is likely on unobtrusive wearable technology, either for
human augmentation or muHpoint data collection & analytics
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Thank you.

khatcher@ehs.com
734-417-1905



