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This is a task we are
all familiar with,
where do you think
the cashier will ‘hurt’
at the end of the
day...and why?

Presented by: Theresa Stack, MS CPE, CSP
Assistant Professor ~ |\ mimzinaills~n

Objectives

Comprehend the terms common to and practice of
occupational ergonomics

Understand how occupational ergonomics improves work
environments by matching tasks, tools and processes to
peoples capabilities and limitations

|dentify and remember the physical work place risk factored =

used to determine when ergonomic improvements are E_ \
11 My
deemed beneficial e
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What Ergonomics not
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Ergonomics ~ Fitting the workplace to the work

ergonomiics \ Urg-go-'nam-iks

“Ergonomics is essentially fitting the workplace to the worker. The better {

the fit the higher the level of safety and worker efficiency.” Fiting the Task to the iy
Human ~ Grandjean 1990 e

INCREASE PERFORMANCE...DECREAS

1900 Frederick Taylor — Scientific Management proposed a way to find the optimal method of
carrying out a given task. Example: Coal shoveling (decreased size — increased rate)
18-4.5 steps 120-320 bricks/hr

1900 Frank Gilbreth — time and motion studies Example: Brick laying )
1914 — cockpit design and aviation controls and displays (anthropometry / cognitive under altitude))
1920 Henry Ford

No man should ever have to stoop...
1940 — Cockpit design and aviation controls and displays (
1960 — Nuclear controls and displays and weaponry
1970 — Computer hardware and work station design
1980 — Computer software and automation
1990 — Internet, software and robotics
2000 — adaptive technology, engineering solutions for workstations
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Modern Day Develops in Ergonomics

Zero G Arm

OCCUPATIONAL

Ergonomics - Fitting the workplace to the worker

Historic Occupational Disorders

Dr. Ramazzini, 1713 published “Dlsease of Workers”
» Black Lung Disease ~ Mig :

~
.-c‘v!

» Leg Strain ~ Blacksmlth

Bursitis
» Washer Woman'’s Sprai
Quervain Syndrome
* Mad Hatter Disease @ Gold Miners Diseas
poisoning
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Ergonomics ~ Fitting the workplace to the worker ~ to prevent
increase efficiency and comfort

® MusculoSkeletal Disorders
e Occur slowly over time due to repeated trauma
the soft tissues (muscles, tendons, ligaments,

joints, cartilage) and nervous system.
o Not usually caused by acute trauma.

® Work-related MSDs (WMSDs)
e MSDs that are caused or aggravated by the =
methods and environment. Nar
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INSTRUCTIONAL TIP
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Physical work place risk factors

® Must occur in combination to cause injury

e Posture Frequent kneeling, squatting or
stopping causes direct stress on the

e Compression knees. The back fatigues quickly.
eForce

e Repetition
e Vibration

e Duration

OCCUPATIONAL

Fitting the workplace to the worker ~ o prevent njury,

efficiency and comfort

® Other Risk Factors Contribute to but

do not cause WMSDs

 Temperature,

« Work Pace, Stress
 Age, Gender,

* Hobbies,

« Previous Injury,

* Medical Conditions, , N 2 |
« Smoking, od: &1 i
Fatigue 2 C iy s l..

= OCCUPATIONAL
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INSTRUCTIONAL TIP

Hontanali:h

Neutral Posture - the resting position of each joint

Body
Landmarks

Neutral is the optimal position of the
body to reduce the risk of WMSDs.
The neutral posture promotes blood
flow, nerve conduction, muscle
strength and control.

Ears over the
shoulders

Shoulders over
the hips

You can recognize the neutral
posture in the work place by looking
for the body landmarks.

Hips over the
knees

Nontanali:h

Knees over
the ankles

OCCUPATIONAL
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Neutral Posture - strength and Posture

i Neutral Posture and Strength Demons
EXTENSION Neutral 100% Grip
Extension 45° = 25% de
Flexion 45° = 30% de

Radial Deviation 25° = 20% dec
Ulna Deviation 40° = 25% decre

L

ULNAR DEVIAT

ADIAL
[EWATION

Awkward Postures ~ Posture outside of neutral

I

Neutral is the optimal
position of each joint that _
provides the most Raise the

strength and control work or 8
tool to

elbow
height to
avoid
bending
the head,
torso and R

gt .
knees. Eearill o
2T TN

-
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Neutral Postures ~ adgjust the tools

A bull float with a fixed A bull float with a rotating knuckle
knuckle joint may force joint allow greater flexibility in
workers to bend forward and § moving the float which can reduce
work in awkward postures. strain. ;

Neutral Posture for Computer Use

Position the monitor directly in
front of you and about an arm’s —
length away. The top row of
characters on the screen should
be no higher than seated eye
height

Adjust the seat
height so upper
arms hang vertically,
close to the body,
elbows bent about
90-110 degrees,
shoulders relaxed
and wrists straight

Torso Hip
angle 90-125

Use a document
holder close to the
monitor

Adjust the back
rest to provide firm
support to the
small of the back

Mouse should be next to the /

keyboard, both at a height equivalent /
to your seated elbow height A

The seat pan
supports the thighs
but does not contact
the back of the

knees, thighs even
with knees or slightly, :
HIGHER T

OCCUPATIONAL

Knees comfortably bent with feet resting on the
floor. If the chair is raised so the keyboard height

equals elbow height, use a foot rest to encourage
sitting fully back on the chair ’/

10
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Is SITTING the new SMOKING?

The best posture is the next
posture 0

11
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S ta ti C P OS tU I’ eS ~ holding the same position or using the same mu

extended periods of time

Static postures, or
positions that a
worker must hold
for long periods of
time, can restrict
blood flow and
damage muscles.
Recovery is
typically
insufficient

R ep etl tl on~ Performing the same motion or group of motions excessive

Tip #10
. se consistent plunger
Keep hands in neutral 8 \( Pressure and speed
posture, alternate hands if
possible, use two hands for ==
power. Powered caulking

gun eliminates repetition.

Repetition of movements that can irritate tendons and.increase pressure o

nerves. Reﬁetition doei Wtime for rest and recover.

12
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F orce -a strong physical exertion

issues
igue and pa

Ir capacity, lead to fati

muscles, tendons, ligaments) beyond the

Forceful exertions due to weight, friction, or posture can stress soft t
damage.
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Intervertebral disk

.\ Spinal cord

Facet joint Spine

V- Spinal cord

INSITFEUCTICINALD LI

+ \ertebrae are similar to stac
children’s building blocks

_ Nerve root .

, - Fixed segments (bones) wit

A~ ® moveable connectior (dis
() tamina ligaments)

» Small bones project from each
nevercot= gutside corner and from the back
' called Processes

Vertebra i y
« act as points of attachmen
muscles/ligaments
Intervertebral
l disk
Instructional Tip
\ \{!\ 3 class lever There are two forces
“ Effort; Effort = muscle

muscle contraction

Y G
E - 7*4}}]!‘ ,-‘
s, !'* 1&)
-
Fulcrum E
F. Distance or leverarm - Load;

applied force

50 Ibs x 10" 500 in-lbs
50 Ibs x 20" 1000 in-lbs
50 Ibs x 30" 1500 in-Ibs

Load = weight

Load: 10lb x 10" =100 in Ibs
Effort: 100
Ibx1"=100inIbs

You can tip the scale in favor
Of the effort (right) how?

Points to cover:

* Lever arm and mechanical
advantage

» Opposing (effort forces) when lever
arm is small

» Position of the fulcrum

* Relation to human body

14
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...Lifting Rules

the goal is the neutral posture

« If the load is not close,
the pressure is gross

* If the back is bent, you
will not prevent

e If your muscles are slack,
you will hurt your back

OCCUPATIONAL

Compression = soft tissue is pressed between the bone and a
hard or sharp object

Compression, from grasping or contacting sharp edges, can concentrate
on small areas, reduce blood flow and nerve transmission and damage
tendons and tendon sheaths

Before: Worker rests his wrists on the
sharp tray edges. His wrist is extended into
3 ale’ -

Ergonomics Improven
. “v - l
rests hery *r“ -3

OCCUPATIONAL
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LeSS Com pl’ eSSi ON distribute the force

Gloves

Tool belt
with
shoulder
support.
Aim to
balance

Q| Click to Enlarge Y ..-, '.' -“ H Welght in
Bucket Stool s each

Single Point or Hand and Arm
exposure results from hand-held
vibrating objects used such as
power tools.

Full body vibration results primarily
from vibration transmission from
a vehicle (train, bus, earth
moving) to the person.

Damping the vibration at the Improve other risk factors for
. . example posture and glove use
source is useful as well as timely for compression and

maintenance and sharp bits
reduce vibration and force.

maintenance. temperature. Timely tool
)

Let the tool do the work! OCCUPATONAL

e —

16



Basics of Ergonomics - Train the trainer 3-Mar-17

Vibration = rapid back and forth movement

OCCUPATIONAL

Duration = time period
Continuous exposure may not allow sufficient recovery time for mt
tendons, and nerves. Duration magnifies other risk factors.

':f: Charged concrete hoses are heavy and c

. _— . difficult to move. Latches tend to snag
Sometimes it is not the weight of the load, rebar.

but the distance that itis carried that Skid plates under coupling reduce friction Ef?.(‘f, ;

makes it tiresome.

making the hose easier to pull. Reducing - oscipmoi
the

17
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do not cause them

Other factors contribute to the development of WN

Temperature
Work Pace,
Stress

Age,

Gender,

Hobbies,
Previous Injury,
Medical
Conditions,
Smoking, Fatigue

Contributing Factors ~ Temperature E

18
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Contributing Factors ~ Inadequate RE

Working without rest can cause
fatigue and contribute to injury

Muscles need blood flow to
supply nutrients and oxygen,
and to carry away the waste

products of muscle metabolism

STRETCHING

Be sure to take advantage of the spare m nts at your desk =
Stretching, using alternative muscle groups, and h )J
micro-breaks aids in recovery and helps prevent “‘

fatigue L

WMSD Signs and Symptoms

e Painful aching joints, _
muscles DI

e Pain, tingling or numbness

e Shooting or stabbing pains

e Swelling or inflammation

e Stiffness or difficulty
moving

e Burning sensation

e Pain during the night

e Loss of strength and

mobilit oz

19
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WMSD Sign or Symptom?

If you experience signs or
symptoms of WMSDs,
report it to a supervisor,
industrial hygienist, or
safety professional

If pain or discomfort does not
go away when you leave
work or interferes with you
carrying out normal
activities, see an
occupational he

)
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Applying ergonomics

The anticipated benefits

e|mproved health and safety by reducing work
related injuries and disorders

e|mproved comfort, morale and job satisfaction

e|mproved productivity and reduced workers’
compensation costs and employee turnove

)

OCCUPATIONAL
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Training is part of the Intervention

Make sure
the users
know how
to use
their tools
and
equipment

‘‘‘‘‘‘
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Never i $o moh e by 9 iy b o BASIC |

~ Winston Churchill

Theresa Stack, CSP, CPE
Assistant Professor

Montanalech

Safety, Health and Industrial Hygiene
Tstack@MTech.edu
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