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- Tayyari F., Smith S.L. (1997). Occupational Ergonomics: Principles and
Application. Chapman and Hall.

- Karwowski W. and Marras W.S.(1999). The Occupational Ergonomics
Handbook. CRC Press.

- Bridger R.S. (2003). Introduction to Ergonomics. New York. Mc Graw-
mm.

- Pheasant S and Haselgrave Ch. (2006). Body space, Anthropometry.

- Karwowski W., Editor (2006). International Encyclopedia of Ergonomics
and Human factors. Taylor and francis.
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What is Ergonomics?
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» ERGO="work” S5 = o5,

> NOMICS= “rules” or
“laws”
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> Ergonomics literally means “the laws of work”
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What is Ergonom ,Fé
qv/id/

* Itis the study of work
5 aslllas

* Itis a way to make jobs/tasks
fit the employees better
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 Itis a way to make work easier
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Fitting the job to the worker

DefinitionsJ/U

»
Fitting the task to the person rather than
forcing him/her to adapt to his working
environment.

Designing the workplace to prevent
occupational injury and illness.
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Discovering the capabilities and limitation
of the human body.
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The process of identifying and preventing work -
related musculoskeletal disorders. (WMSDy)
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Fit the workstation to the person
5,8 L 6,15 olKiusl 0,5 canlize

The art and science that addresses workers job
performance and well-being in relation to their job,
tasks, tools, equipment and environment.
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Ergonomics/Human factors

Ergonomics traditionally involves the physical aspects of work,
while human factors involves perception and cognition.
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Ergonomics evolved from studying the interactions between
humans and their surrounding work environment (with
environment defined broadly to include machines, tools, the
ambient environment, tasks, etc.).
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Use of the term “human factors” tends to be a North American

phenomenon used by individuals who do work (research, teach, practice)

with “above the neck” mental processes.
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Most of the rest of the world more frequently uses the term ergonomics to
include “above the neck” and “below the neck” processes
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to expect to see people distinguishing between the physical and cognitive
sides of the field.
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» OSHA (Occupational Safety and Health
Administration) defines ergonomics as the
science of “designing the job to fit the

worker, instead of forcing the worker to fit
the job.”
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ILO (International Labor Organization) :
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Ergonomics (or human factors) is the scientific
discipline concerned with the fundamental
understanding of interactions among humans and
other elements of a system, and the application
of appropriate methods, theory and data to
improve human well-being and overall system
performance. by IEA (International Ergonomics
Association)
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Hendrick (1986) and et al

* ... The relation between man and his
occupation, equipment, and environment in the
widest sense, including work, play, leisure, home

and travel situations.
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TABLE1
Example Definitions

Brown, O. and Hendrick, H.W. (1986)

...the relations between man and his occupati i and the environment in the widest sense, including

work, play, leisure, home, and travel situations

Chapanis, A. (1995)

...is a body of knowledge about human abilities, human limitations and other human characteristics that are relevant

to design

Hancock, P. A. (1997)

... is that branch of science which seeks to turn human-machine antagonism into human— machine synergy

Mark, L.S. and Warm, J.S. (1987)

... attempts to optimize the fit between people and their environment

Howell, W. and Dipboye, R. (1986)

Person—machine system design

Meister, D. (1989)

... the application of behavioral principles to the design, development, testing and operation of equipment and systems

Clark, T.S. and Corlett, E.N. (1984)

...study of human abilities and characteristics which affect the design of equipment, systems, and jobs and its aims are

to improve efficiency, safety, and well being

Sanders, M.S. and McCormick, E.G. (1993)

... designing for human use

Wickens, C.D. (1992)

...is to apply knowledge in designing systems that work, accommodating the limits of human performance and

exploiting the advantages of the human operator in the process

27

international encyclopedia to ergonomics and human factors s vf axis : w3,

Dempsey et al. (2000)

suggested the following definition:

Ergonomics is “the design and engineering of human—
machine systems for the purpose of enhancing human

performance.”
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Human performance includes

, safety and :
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Designing and engineering human—machine
SYSIEMS. (1oile — sl s (oo 9 >0

Applying science to people performing in working
environments.
OB Le o lusl o Sles sl pole 65,10
Studying man’s limited capabilities relate to safe job
operation
el Jad 0 Slee b bLS 1 jo Ll oo dg0mme glosdieilyy aslllas  ®
Improving knowledge on the fit between users and tasks.
OLaalbs 5 o)l G el de )0 (S 05
The interface between people and machines in systems.

s 53 YT pile g ol e Jolas

23

international encyclopedia to ergonomics and human factors wbs Y axic - ¥ Jgaz : uiyé,

TABLE 3
A Short List of Terms Assigned to a Simple Category
Structure Describing Human Factors/Ergonomics

Who What How When/Where Goal
Human System Engineering Environment Safety
People Machine Designing Work Comfort
Users Equipment Applying Life Efficiency
Person Product Studying

technology optimizing

24
international encyclopedia to ergonomics and human factors s ¥6 axiw : w3,
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A brief historical overview

F

A

Cognitive/software
Ergonomics

AN

Ergonomics outside the world of work:
Product ergonomics

Production systems, environmental
ErgoNnomics, sysiem ergonomics

The birth of ergonomics. Classical ergonomics
(*ergonomics of scales and handles')

MAA

1950

[ 960 1970 1980 1990 2000
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I[EA=International Ergonomics Association
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> ldeally, ergonomics: wglkwo 0giss !

Makes the job safer by preventing injury and illness
Sl g0 sk o9 el |y Jad Lo e g Sloso 1 6 Rin b -

Makes the job easier by adjusting the job to the
worker

S oyl |y 58 el i ol camslie b

- Makes the job more pleasant by reducing physical
and mental stress
Sile (o0 dillig= 1, o)l5 ¢ comz g (>g) sl ,La8 el
- Saves money

Sy psle SR Lt -l 3as 31
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Objectivesh‘J’»d

: : : ( :
« Identify occupational risk factors for strains,
sprains, and cumulative trauma
5o 50,05 o o i lp Jid la,exSl Sy, ololis o
oS Db ypd
« Learn to use various tools for identifying
ergonomic concerns and analyzing jobs
L o o Jilao ololiss gl cilises slal5l 51 ooliul 3590l ®
Jeliwe 52U 5 (go5s5 )

» Understand basic control measures for
improving ergonomic job design
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Win/Win
Higher Production iy oo
Higher Quality ;¥ cuins

* Compliance i » iy
‘ Lower Compensation Costs
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Careers/Employment Longevity Jsb A >
Safe Working Conditions J
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: S50 g
 The study of mechanical behavior as it applies to
the human body when physical work is performed.
350 (Slomz) (58 )15 planil sl 1, Ll oy (Sl L8,
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S0 pole ©
*Any of the sciences, such as physics and chemistry that

analyzes the nature and properties of energy and nonliving
matter.
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T TP
The study and techniqgue of human body
measurement.
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S5 pols o

The study of life and life processes, including the
structure, function and growth of living
organisms.
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*The study of the functions and reactions of the human body in relation
to the stresses caused by performing various physical tasks.
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« Sciences such as sociology, psychology, or anthropology,
that seeks to discover general truths about human social
behavior.
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The scientific principles applied to practical ends as the
design, construction and operation of efficient and
economical structures, equipment and systems.
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Human-machine interface technology or Hardware ergonomics
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Environmental ergonomics or
Human environment interface technology
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User interface technology or Software ergonomics (Cognitive ergonomics )
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Human-Job interface technology or
work design ergonomics

Standing mede
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