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Ergonomics
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"the science of people at work"
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Never reach behind Shoulder line
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Occasional work

Usual work

Maximum Shelf Height
150 cm — Men
140 cm — Women

Viewing angle
10° standing
15° sitting

Work Bench Height

Men
Delicate Work  100-110  95-105 cm
Light Assembly 90- 95 85- 90cm
Heavy Work 75- 90 70- 85cm

Women

Allow toe space




Work Posture




Seating

s 5-10° DESK HEIGHT
| Men  Women

! Precision Work 90-110  80-110
1 Reading and Writing 75- 80 70- 75
Typing and Light Manual  68- 70 65 68

25cm radius

15-30
cm
e memm————— - DESK
L ARMREST 3 5cm
4—1530cm—p Min.17cm  Allow legs to cross
4 N 4 -
————— 2.50
Depth i 4
ept . £ Covenpg Seat angle
Support thighs 5 Non-slip 40 Tip seat pan back 2° - 5°
Do not cut into back of knee Q Permeable cm 4—5:_?-40“————-» Prevent slipping forward
40 cm accommodates S 2 - 4 cm padding
90% of users ©
Leg-space
3555 Allow body close 10 work
cm without twisting
\_ VAR | Avoid thighs pinching
under desk
Footrest for shorter people
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Displays/Controls
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Manual Materials Handling

Avoid
stretching




Manipulation




Hand Tools




Environmental Factors
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Work Organization
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Avoid stooping Support arms
into deep bins during precise work

Avoid
stretching

Allow in¢i

= |Ergonomics

Job Worker

Requirements Capabilities
Maximum Shelf Height

s o DESK HEIGHT Ve tomen 150 cm — Men

i Precision Work 90110 80110 140 cm — Women ey

—

i Fleading and Writing 7580 0TS ——

T Typing and Light Manual  68- 70 65 68 Viewmz angle
. 10° standing

1530 25em radius 15 gitting
cm

DESK

Min 17cm Allow legs to cross

Seal anghe i
Tip seat pan back 2° - 5° Work Bench Height

Prevent slipping forwara

Men
Delicate Work  100-310 95105 cm
Light Assembly 80- 95 85 90cm
Heavy Work 75- 90 70 85¢cm

Women

Leg-space

Allow body close Lo work
without tuisting

Augid thighs pincring
under desk

Fontres! tof shorter people

250
Allow toe space

—————————— FOOTREST




Goals of Ergonomics

More efficient production
Improve product quality

Improve the quality of work life



Goals of Ergonomics

More efficient production
mprove product quality

mprove the quality of work life

Prevent injuries and ilinesses



What Kinds of Injuries/llinesses?

Musculoskeletal Disorders (MSDs)

Awide range of inflammatory and degenerative
conditions affecting theuscles tendons, joints,
peripherahervesand supportingploodvessels

Carpal tunnel syndrome Shouldernmpingement
Chronic low back pain $ A1 OAOdséasd 6 O
Rotator cuffsyndrome Thoracic outlet syndrome

Tennis elbow Tension neck syndrome
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OSHA 200/300 log injury information compiled by the
Bureau of Labor Statistics (www.bls.gov)

BLS publishes annual summary reports
All private industry
North American Industry Classification System (NAICS) codes

Breakdown by demographics, exposures, body areas affected, etc.
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MSDs, according to BLS definition
Sprains, strains, tears
Back pain or hurt back
Soreness, pain, or hurt (other than bagkfQutcomes

Carpal tunnel syndrome

Hernia (except spinal discs)

Soft tissue damage where exposure I8
bending, climbing, crawling, reaching, [pr

twisting EXxposures
Overexertion

Repetition
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MSDs as proportion of all nefatal occupational injuries and
liInesses remains ~30%

Median days away from work has not declined

Annual industrywide incidence rate: between 33 and 40
cases per 10,000 FTE

Incidence rates vary widely across industries and
occupational groups
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MSD incidence rates for select occupations, 2009

Nursingaides, orderlies, and attendants 226.4
Laborersand freight, stock, and material movers (manua 146.3
Janitorsand cleaners 104.5
Construction laborers 86.4
Plumbers pipefitters, and steamfitters 71.7
Industrialmachinery mechanics 68.7
Welders, cutterssolderers andbrazers 67.0
Customer service representatives 15.2

Compiled from data available on www.bls.gc



Costs of MSDs

Direct Costs

Medical expenses

71 OEAOGO AT I
Disability payments
Legal Services
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Costs of MSDs

Direct Costs

Medical expenses

$22- $30 billion, annually 71 OEAOG8O AllD

Disability payments
Legal Services

Indirect Costs

Administration time
Production downtime
Indemnity
Replacement/temp training
Losses in productivity
Quality reductions

Raises in insurance costs




Costs of MSDs

Direct Costs

Medical expenses

$22- $30 billion, annually ;ijsaglgyﬁ;)gyg;tsm )
Legal Services

Indirect Costs

Administration time
Production downtime
Indemnity
Replacement/temp training
Losses in productivity
Quality reductions

Raises in insurance costs

$88 - $150 billion, annually




Costs of MSDs

Washington State Department of Labor SHARP Program
Safety & Health Assessment for Research & Prevention
AcceptedState Fund and Self | OOOAA x| OEAOOS8 Al
Data reported: 1997 2005
MSDs of the neck, back, and upper extremity

http://www.Ini.wa.gov/Safety/Research/Files/2007WmsdRpt.pdf



Costs of MSDs

Washington State: MSD Data, 1992005

_ Shoulder | Elbow/Forearm | Hand/Wrist

Lostdays (mean)

Lost days (median) 53 24 83 64 69
Directcost/claim (mean)  $15,813 $11,626 $16,092 $8,317 $10,983

Direct cost/claim (median) $950 $834 $1,111 $672 $939



Costs of MSDs

Washington State: MSD Data, 1992005

_ Rotator Cuff | Epicondylitis | H/W Tendonitis*

Lostdays (mean)

Lost days (median) 142 92 80 93
Directcost/claim (mean) $32,169 $12,006 $14,045 $22,686
Direct cost/claim (median)  $7,589 $1,238 $1,483 $7,225

*  H/W = hand / wrist
** CTS = carpal tunnel syndrome



What to do?

Approaches to implementing ergonomics



Approaches: Single Expert

Technical problem
Single specialty
Technical solution
Pre-determined costs
Defined time table
One-time solution




Approaches: Participatory

WORKERS

Ergonomist

Supervisors ERGONOMICS

Safety & Health TEAM Health Care

Purchasing _ _ Human Resources
Engineering

Facilities Maintenance



What to do?

ADMINISTRATIVE CONTROLS

Screen/Select Workers
Train/Educate Workers

Rotate Jobs

Alter Work Rate and/or Work Hours
Control & Decision Making
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Train/Education Workforce




Rotate Jobs / Tasks




Alter Work Rate / Hours




Control & Decision Making



