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Which is right???

Fitting workers to tasks?

j Fitting tasks to workers?







RIGHT TOOL FOR
THE RIGHT PEOPLE




ERGOS

er-go-nom-ics

the study of people's efficiency in their working e

NOMOS



Products

Q ‘e of:
e e Human Factors BE-S e,
Ergonomic .

@
f}) f\z -—-Q:.ﬂ J I I & Jobs
uman Cantorod Dasg Ergonomlcs

ERGONOMICS ™ # ai
(Human Factors)

SCIENCE:
FITTING JOB/TASKS TO WORKERS




optimize human well-being and overall system performance. It can be further divided into 3 areas.

— — Ergonomics (or human factors) is the science of interactions among humans and other elements of
n e rs a n I n g rg o n o m I cs a system, and the profession that applies theory, principles, data, and methods to design in order to

Physical

Cognitive Ergonomics is concerned with mental processes. ,' Physical Ergonomics is about the human body’s responses to
It affects interactions with humans and other elements of a system. ’ physical and physiological work demands. Musculoskeletal
,' disorders are a common type of workplace injury in this category.
MENTAL PROCESSES )
) AFFECTED AREAS

reasoning AFFECTED AREAS ! physiological

' .
motor response mental workload , anatomical
ision- i Y anthropometric
memery. . pereepion .deC'S'On i ! biomechanical
skilled performance ’

human reliability '
training

work stress
human-computer interaction

Organizational

Organizational Ergonomics includes work design, communication,
team resource management, and other socio-technical systems
such as organizational structures, policies, and processes.

BORN OF MANY DISCIPLINES

AFFECTED AREAS

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Ergonomics draws on a variety of different backgrounds. telework part|.C|patory design
teamwork quality management
anthropometry kinesiology work design resource management
5 5 5 X X X X \ communication community ergonomics
industrial engineering mechanical engineering

cooperative work

design of working times

psychology industrial design physiology
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AWKWARD OR POOR
POSTURE
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The Workplace The Person

Repetitive motion : : .
P Biomechanical loading

Awkward posture

External loads [—— » Internalloads

Sustained exertion ¥ . Gender
; Physiological

Prolonged standing I responses BMI

i T

Internal Tolerances

Extreme environment .
Past injury

L 4

- tiomal Mechanical
Organizationa strain

Work pace Factors

F Y

Job control/demand :
Physical

condition

Fatigue

| I

Qutcomes

Individual factors

Organizational policy Psychology

Organizational culture

Smoking

Task organization 1 Pain discomfort Hobbies

Stress/depression Social context

! Genetic

Hostility Impairment heredity
; disability

Hopelessness

NRC & IOM, 2012
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The Effects Of High Heels On Body

Exploded
view

Nails

Toa box

Metal shank

A heel of rubber,
stacked leather
- or plastic covered
ra with leather,
L— Rubber top lift

Heel breast

P~

S

CORRECT
POSTURE

Posture

High heels push the center
of mass in the body forward,
taking the hips and spine out
of alignment (RIGHT),

Pressure

High heels may make legs
look longer, but as the heel
height goes up, so does the
pressure on the forefoot.

Pressure Increases on
forefoot when wearing:

3-inch heets +76%
2 +57%
 pE— L +22%

EXAGERRATED
POSTURE






With Flat Shoes

Spine is fairly
straight.

Calf muscle is
relaxed when
feet are flat.

Flat shoes
help evenly
distribute the
body weight
throughout
the foot.

With High Heels

Chest is pushed

' forward.

The lower back is
pushed forward,

- taking the hips

and spine out of
alignment.

- Excess pressure
- placed on knees.

Heels mimic the
way a person
walks on a
ramp, increasing
the pressure on
the balls of the
feet through a
downward force.
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Injuries or disorders of the:

Muscles
Joints
Tendons
| MS DS W _ Ligaments
AT W’ N TNagsl Ca_rtllag_es
Y Spinal discs

Nerves
Blood vessels

- Musculoskeletal! &
| i B i‘
\ ]
‘Disorders ‘

Psychosocial

factors
Biomechanical Work
solicitations organization

Personal
equation

> WRMSD




Preventing musculoskeletal
disorders (MSDs)

Tell your employer as soon as you notice
MSD symptoms arising from work - for example

Or’»;, P
( ?? ) pain ME\ tenderness

reduced M
« motion szelling

Visit alberta.ca/Preventioninitiative
© 2021 Government of Alberta | August 2021 | PUB ID PIS025
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WORKER IS EXPOSED TO FATIGUE OUTRUNS MUSCULOSKELETAL MUSCULOSKELETAL

MSD RISK FACTORS RECOVERY ~ " IMBALANCE FORMS o DISORDER DEVELOPS

PEAK HEALTH

AVERAGE

FATIGUE
DISCOMFORT
MUSCULOSKELETAL
Fr DISORDER (MSD)
LOSS OF FUNCTION

TIME









Muscle Strain Injuries

— Muscle Injury Tissue Progression

~

Pre-Injury Injured Healed

Vo

g - - - W W e W O e e R R e e e S
. s E S

Excessively Stretched Muscles
Microtears and swelling impinge upon nerves
and vessels

D

Healthy Tissue Strained Tissue Scar Tissue

Muscles After Healing
Adhesions and scar tissue entrap nerves and
vessels

SCAR _ RISKOF RANGE OF
TISSUE — RE-INJURY MOTION

EBARE COPYRIGHTED
LVISUAL SoLUTIONS.
FALL bws A $150,000

R L HORIZED USE.
2 FOR LICENSE.

Scar tissue forms to heal injured tissue

- leaving the muscle weaker and less flexible. .
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Scar /

tissue

Best Scar Tissut
in Town!

OMMG 2001




Thoracic Outlet
Syndrome

Tennis Elbow

DeQuervian's
Tenosynovitis

Osteoarthritis

Rotator cuff tendinitis

Bicep strain

Greater tronchateric
bursitis

Shin splint

Plantar fasciitis

Neck pain

Golfer's elbow

Herniated disc

Pulled hamstring

Achilles Tendinopathy

(B Ergohealth




Thoracic Outlet
Syndrome

DeQuervains
Tenosynovitis

Tennis Elbow

Bursitis

Osteoarthritis

Plantar
Fasciitis

MUSCULOSKELETAL DISORDERS

Rotator Cuff
Tendonitis

Gout

Golfer's Elbow

Herniated Disc
Developmental
Dysplasia

Patellar
Tendonitis

Achilles

Tendinopathy




ANATOMY OF THE NECK

Splenius cervicis
muscle

Levator scapulae
muscle

Anterior
middle
posterior

Digastric
muscle

Trapezius
muscle

Sternal head
Clavicular head

Brachial plexus

Thoracic outlet

Muscles

Nerves

Artery
Vein

W

Clavicle

©2016 \
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NORMAL SHOULDER FROZEN SHOULDER

AUTUIMIIUGIavIGUular :
A i Coracoid .
Fromen (AC) joint process Clavicle

J
Bursa \ B / l —
Rotator cuff —
tendons and S

muscles: =Y/, -
- Supraspinatus — P

- Subscapularis \ = -;5 \

- Teres minor \ '
~
- Infraspinatus [\+ : N \
(behind, not shown) | \\
e |
Humerus /

Normal Joint Adhesive Capsulitis
Cross Section Frozen Shoulder l Gleno-
Bicepls ] 1 | humeral
muscie / jOint
l [ Scapula

WERITAS health



CAUSES OF ROTATOR CUFF PAIN

ACROMION
\ SUPRASPINATUS
ROTATOR

CUFF TENDON

TENDINITIS

BICEPS
TENDON

SUBSCAPULARIS

SYMPTOMS

FEEL PAIN WHEN MOVE
ARM IN CERTAIN WAYS OR
LIEONIT

TENDINOPATHY



Shoulder JR—
Bursa Acromion [/Cltl.yjlcle
(arm .

raised)

Humerus

[

OMMG 2001

Coracoid
process

Shoulder
Impingement

OMMG 2001

Impingement







Acromion

Subacromial Clavicle

Rotator
Cuff

Impingement



-=— Normal Disc

- — -=— Degenerative Disc
- —=— Bulging Disc
-=— Herniated Disc

-a— Thinning Disc

Disc Degeneration with
Osteophyte formation



Spinal Cord

Herniated
Intervertebral

Vertebra

Healthy
Intervertebra

Nerve Roots

Facet Joint







Stretched Spinal Disc

When a disc is stretched in one direction for a prolonged period, the tough
fibres of the disc become overstretched and the disc does not return fully
to its previous shape. Imagine the disc between two vertebras is like a
balloon sandwich.

Balloon Even Pressure

No Pressure bulges
o evenly all

| " round

Prolonged
Uneven Pressure

‘ After pressure is

removed, the
balloon shrinks
back to its smaller
shape. But the
earlier over-
stretched bulging
side is a little
wrinkled

Balloon
bulges
at one side

g







LETO0OS DO SOME CALCL

How long do uactually siton a typical day?

Example
Morning 0 wake up
Prepare yourself, breakfast
Go to work
Work
Eat
Finish workd go back
Chores/Relax/Entertainment
Extra works
Sleep




BODY SYSTEMS AFFECTED BY PROLONGED SITTING

RHYTHMS
s_gzp £ 72 CARDIOVASOULAR
: SYSTEM
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MUSCULOSKH ETAL
SYSTEM




Pressure on the spine in different positions

350 -

325 Sitting A
300 - neutral

205 = =landing posture

neutral
250 = posture l
225 -

200 -
175

15 )!\
125, =
100 -

T e

50 -

25 - ¢.~.¢

Information courtesy: Dr Anjana Laungani

Intradiscular pressure (kg)




How posture affects disc pressure

Back angle

110° 100° 90° 80°

Disc pressure 100% +105% +115% +140% +190%

The effect of four postures
on the intervertebral disc . I

pressure as measured
between the 3rd & 4th
fumbar vertebrae. The
pressure when standing
is taken as 1002,
According to
Nachemson and




Sedentary
Activities

g | Ty

With demanding Short sleep/low Television Relaxed
cognitive effort quality sleep viewing sitting

e y y

T glycemic instability J leptin 1 desire to eat
1 cortisol T ghrelin " nibbling
™ hunger T hunger

N | l L

Energy Expenditure

Energy Intake
%; 4

|

1 BODY WEIGHT/FAT

https:// www.frontiersin.ordarticles/10.3389/fpubh.2018.00258/full



Dangers of prolonged sitting

Good ” Blood flow/
cholesterol * circulation

L
EC
=
=
o
al
h_
il
-
(g
|
q

Blood o/ Metabolism
sugar rises | =\ slows




Muscular
(distributing) arteries

Arterioles
(resistance arteries)

) " “~—— Precapillary sphincters

\ Capillaries
~ (exchange vessels)

Metarterioles



PREVALENCE OF MUSCULOSKELETAL DISORDERS AMONG OFFICE WORKERS

Neck = 40.8%
Shoulder =43.8%

Upper arm = 34.8% Upper back

= 38.6% Forearm = 40%
Wrist = 35%
Lower back =31.7%

Hip/buttocks = 25%

Thigh =23.1%

Knee = 36.4%

Lower leg =32.1%

Foot = 44.4%



Computer Visual Syndrome

Digital Eye Strain
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Sore, burning or Blurred vision Eyestrain Dry eyes
itchy eye 1y
. l = s e -

Difficulty in
focusing

Double vision Headaches Neck pain



Distance Vision

Light rays from distance objects are
parallel, so do not need much
refraction to focus propetly.

Close Vision

-—-—..—..{m...—

Light rays from closer objects
diverges and need much refraction
to focus properly.

UNDILATED PUPIL

Bright Light

)
3
E
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