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 ERGO = “work”

 NOMICS = “rules” or “laws”

لغوینظراز

ینقوانواصولمعنیبهارگونومی
استکارانجام



ارگونومی چیست؟

کاربرباکاملتناسببرایکارطراحی

کارباتطابقبرایکاربراصلاح

 OSHA defines ergonomics as the science of  

“designing the job to fit the worker, instead of  forcing 
the worker to fit the job.”



:تمرکز علم ارگونومی 

مطالبات شغلیتوانایی انسان



بهره وری

ایمنی

رفاه و رضایت

سلامتی
ارگونومی

افزایش سرعت، دقت و

انگیزه کاری

کاهش حوادث و 

صدمات

کاهش فشار جسمی و 

روانی

کاهش بیماریهای 

شغلی



҉ Musculoskeletal disorders 
(MSDs)

҉ Stress
҉ fatigue

҉ Reduced well-being
҉ Increased absenteeism, employee 

turnover, compensation costs
҉ Early retirement
҉ errors
҉ Social/family conflicts 
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Ergonomic problems 
encountered by workers

Consequences 



:پیامدهای منفی ناشی از عدم رعایت ارگونومی 

نارضایتیوناراحتی•
صدماتوحوادثبروزاحتمالافزایش•
خستگیافزایش•
خطاوقوعاحتمالافزایش•
کاربامرتبطهایبیماریانواعشیوع•
(خدماتارائه/محصولاتکاربرد)کیفیتافت•
وریبهرهوکاراییافت•

توانایی انسان
مطالبات شغلی
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High Incidence of MSDs in workers

Why is ergonomics so important ? Q. 

R. 





Percentage of workers reporting MSDs in the past 12 months, by sector, EU-28, 2015

2015
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What are Musculoskeletal Disorders (MSDs)?

Injuries that occur over a period of time (months/years) 

& are caused by a combination of risk factors

A sudden or one-time traumatic event or incident, e.g., 

slip, trip, fall or car wreck

MSDs affect ligaments, muscles, tendons, cartilage, 

blood vessels & nerves & spinal discs



Some Common MSDs

12

҉ Tendinitis & Tenosynivitis

(upper extremities)

҉ Epicondylitis (Tennis 

Elbow/Golfer’s elbow)

҉ Rotator Cuff Tear (shoulder)

҉ Bursitis (shoulder or knees)

҉ Strains and Sprains (neck, 

back, shoulder) 

҉ Low Back Pain & Sciatica

҉ Bulging or Herniated Spinal 

Discs

҉ Carpal Tunnel Syndrome



عوامل فیزیکی و  
بیومکانیکی

سبک زندگی

عوامل فردی

عوامل روانی 
اجتماعی

-علل اختلالات اسکلتی 
عضلانی



عوامل فیزیکی و 
بیومکانیکی

عوامل روانی اجتماعی

سبک زندگی

عوامل فردی

حرکات تکراری

اعمال نیرو

وضعیت نامطلوب بدن

زمان طولانی

ارتعاش



عوامل فیزیکی و 
بیومکانیکی

عوامل روانی اجتماعی

سبک زندگی

عوامل فردی

سرعت بالای کار

عدم رضایت شغلی

عدم حمایت اجتماعی در محیط کار

نیاز شغلی بالا

عدم کنترل بر روی شغل

استرس شغلی و غیر شغلی

کمبود اختیار



عوامل فیزیکی و 
بیومکانیکی

عوامل روانی اجتماعی

سبک زندگی

عوامل فردی

چاقی

اضافه وزن

سیگار

کلسترول بالا

ورزش



عوامل فیزیکی و 
بیومکانیکی

عوامل روانی اجتماعی

سبک زندگی

عوامل فردی

سن

جنس

ژنتیک

سطح تحصیلات



Physical task demands & 
risk factors cont.

Repetition

Force

Static Loading

Risk of injury increases with:

 Prolonged exposure to any of these ergonomic risk factors

 Presence of multiple risk factors within a single job task

WRMDs
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Time
Awkward 

& Static 

Postures

Repetition

Force

Essential Risk Factors For 

MSDs

Psychosocial

risk factors
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Awkward Posture & MSDs

Definition:

Position of the body when performing physical tasks. Assuming 

positions that place strain on the body (leaning over a bed, 

kneeling or twisting the trunk while lifting)is the frequency of the 

same (series of) movements. 

Awkward postures cause biomechanical stress to joints and 

surrounding soft tissues. Strength to the body part is decreased 

accelerating muscle fatigue and increasing risk of injury.
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Awkward Posture & MSDs

Awkward Postures include:

Bending 

Twisting 

Reaching overhead 

Kneeling 

Squatting

Pinch grips
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Neutral Standing Posture

Neutral Posture for Work

Performed in Standing Position

 Stand with feet shoulder width apart

 Knees are flexed/unlocked

 Head upright 

 Shoulders relaxed (not rolled forward)

 Chest up

 Back straight

 Elbows not locked or flexed more than 

110 degrees

 Wrists straight

 Ears, shoulders, hips, knees and ankles 

should be in straight alignment to 

maintain natural “S” curve of the spine 

(neutral position)

Ears

Shoulder

Hips

Knees

Ankles



• Discomfort (fidgeting as an index - the less comfortable we are, the more we

fidget)

– Leading to an increased error rate, reduced output, accidents, etc.

– a reversible state—since the symptoms are relieved by rest or by a change

of activity. No pathological changes.

• Pain comes on after increasingly short periods of postural loading and rest is less

certain to bring relief. At this point we are dealing not with discomfort but with

physical injury and a disease process.

• Disorder: over-use due to prolonged static loading, repetitive motions, acute

over-exertion or some combination of these.

Psychological factors may also be involved (probably because psychological

stress leads to increased muscle tension).
دکتر مهناز صارمی23
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Awkward Posture & MSDs: Examples
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Awkward Posture & MSDs: Examples
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Static or Fixed Postures & MSDs

Definition:
Postures or work positions that are held for 

a period of time  

Blood supply reduced to muscles        muscle fatigue
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• Prolonged standing or sitting

• Performing tasks with static awkward 
posture for a few minutes or longer

Static or Fixed Postures & MSDs : Examples
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Definition:
Amount of physical exertion or muscular effort 

expended when performing a task or activity such 

as lifting, pushing, pulling, carrying or gripping 

tools or equipment

The greater the force exerted and/or sustained over 
time accelerates muscle fatigue and increases risk 
of injury

Force and MSDs
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Force and MSDs: examples
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Definition:

Performing the same motion over and over again or 
the frequency of the same (series of) movements

Example:

Repetitions and MSDs
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Fatigue

Discomfort

Pain

Injury

Disability

Continued 

Exposure 

to 

Risk 

Factors

Time
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Prevention



Ergonomics as a 
Process

Define desired ergonomic 
outcomes

Task/Job 
analysis

Environmental 
analysis

No ergonomic issues

Modify 
environment

Modify 
Task/Job

Problem 
detected ?

Ye
s 

Ye
s 

No  
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Ergonomics program

Engineering 
controls

Work practice 
controls

Administrative 
controls

1 32
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Ergonomics program

Engineering 
controls

Work 
equipment

Work 
practice

Work practice 
controls

Worker 
training

Work 
posture

Administrative 
controls

Work 
patterns

Work 
pacing 
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Engineering Controls

Eliminate or reduce primary risk factors 

e.g., Use robots and/or cobots for reducing repetition, 

force exertion or awkward postures 

Preventing MSDs 

1
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Work Practice Controls

Reduce employee exposure to primary risk 

factors by using best work methods, e.g., 

 Plan work organization 

 Use good housekeeping practices

 Use adjustments on equipment

 Get help

 Eliminate unnecessary movements 

 Don’t use broken equipment

Preventing MSDs 

2
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Work Practice Controls

 Use neutral or good body postures

- Neutral postures reduce physical stress on

musculoskeletal structures and enable 

optimum blood flow to the musculoskeletal 

system.

- Your body is in the strongest and most 

balanced position.

Example:

Work at proper heights & keep everything in easy 

reach

Preventing MSDs 

2



42

Neutral Standing Posture

Neutral Posture for Work

Performed in Standing Position

 Stand with feet shoulder width apart

 Knees are flexed/unlocked

 Head upright 

 Shoulders relaxed (not rolled forward)

 Chest up

 Back straight

 Elbows not locked or flexed more than 

110 degrees

 Wrists straight

 Ears, shoulders, hips, knees and ankles 

should be in straight alignment to 

maintain natural “S” curve of the spine 

(neutral position)

Ears

Shoulder

Hips

Knees

Ankles
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Optimal Work Height & Reach Envelopes

Best

Good

Fair

Poor

Fair

Poor

Best

Fair

Poor

Primary

Secondary
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Administrative Controls

Reduce employee exposure to primary risk 

factors, e.g., 

 Ergonomics training

 Policy & procedures that define good 

work practices

 Job rotation

 Staffing and overtime practices

Preventing MSDS 
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