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Disorders Related To Vibration
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» Vibration occurs when mechanical energy

from an oscillating source is transmitted to
another structure.

» Occupational vibration has both acute &
chronic effects on workers health & the
ability to work. Cumulative vibration trauma

most %fLEn occurs with work history at
\);‘\
least 2000 hours of exposure
Ze(Uusually 8000 hours).




Effect Of Vibration Depend On:

1. Frequency of vibration expressed in Hertz

2. Direction & intensity (acceleration) of
ol brati
$ vibration.
3. Duration of exposure.
4. Human resonance:

* Every part of the body has its own natural
vibration level, as well as the body as a whole.
Whirbylbratgg\ of(;cbe)fregyen.cy is applied,
resonance (Tone, “Echo, Arfigtitication) of that
vibration occurs often with adverse effect.




Types of human vibrations can be divided into:
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Whole Body Vibration (WBV) which is usually transmitted to
the entire human body through some supporting structure,
such as vehicle seat or building floor, ="~/

Segmenta“ror\’nand Arm Vibration (HAV) and usually affect
locally specific body part e.g. hands by vibrating tool.

W/

A VS e

Although WBV & HAV are usually distinct, some workers may be

exposed to both types e.g. (if the worker using a hand tool place it
closely to his abdomen while doing his job.

1) Whole body V|brat|on (WBV) B ) B

ngh risk group: truck & bus rvers heavy eéﬁLﬁTf)ment operators,
mlneurs farmfrs & constructor workers)
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WBV is a form of cumulafive trauma; it can be regarded as a

generalized stressor, and may affect multiple body systems
evidenced by the higher incidence of musculoskeletal, neurological,
circulatory, digestive disorders than the normal population.




Industry Vibration
Type Common source
Agriculture

Construction Heavy equipment vehicles +
Pneumatic tools
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Agricultural & Fo/restry ,V}\}(orlfgs SQO\Q\/@[ t%f waf;éefm clinical
mnem 0!; 35 ‘53,‘ A ¢\,ﬁ‘{\7,g < Whole '»;W o
V Sickness which characterized by:
1. eLoss of weight, inso%nia, gastro-in%st@probler@%(nausea,

vomiting), drop of vis@l" acuity and disorders in labyrinthine
system. -
The 2nd stage is marked by intense musculoskeletal pain

picture so call

On examination, muscular atrophy & skin trophic lesion

¢

v WBV control: The international standards organization

(ISO) had established guidelines for WB vertical vibration
exposure times to various frequencies & acceleration level that
can be tolerated. The least acceptable range of frequencies at

all acceleration and durations of exposure is from 4 - 8HZ, the
shortest the vibration exposure duration, the higher the
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acceleration level that can be tolerat\ed. -VERY+

- IMPORTANT!




These standards should be associated with the following
measures to minimize WBV worker exposure effects:
Do not remain on a vibrating surface any longer
that absolutely necessary. s-e %;d\m el dory ¢

Carefully’ iaintain wbréfi’@n sources to prevent

excessive vibration from developing. «@v 5=t ob=*
N«J,% ,_SLao
Use vibration |sol/a.ted suspended or air ride seats

for vehmiéﬁérlvers and mechanically isolate other
vibrating sources from workers.

Do not lift objects immediately after emerging
from the vehicle after a long ride, rather first walk
around for a few minutes.




Hand Arm Vibration Syndrome (HAVS):

: ofh R

- Workers at risk: power saws*workers,
. O2lbo P /owflfﬂ _’JJ\'aD.

grinders, sanders, pneumatic ~drillers,

Jack hapmers.
asThl eale = \eL
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*Segmental vibration injury can occur

with frequencies from 150-300HZ
band leading to:

)

White Fingers Disease.




Health Effects

Prolonged exposure to hand-arm vibration can lead
affects the nerves, blood vessels, muscles and
joints of the hands, wrists and arms and can

become severely disabling if ignored.

HAVS includesy vibration white fingerjwhich can

cause severe pain in the affected fingers.

Carpal tunnel syndromejs a nerve disorder which
may involve pain, tingling, numbness and
weakness in parts of the hand, and can be caused

by, among other things, exposure to vibration.

()\}\o’/o\re_f&a

8TV DFGLASGOW

COLLEGE




Effect may be either acute or chronic (cumulative) & the
risk is increased with exposure to cold with strenuous
physical operation, emotional stress, use of vasoactive
drugs & smoking.

White Finger Disease is characterized by spasms

of digit Lar ' ynaud's phenomenon) caused by:
Damage of peripheral nerves and perineural

ive ti iti «VERY »
connective tissue deposition. a!!!!l!’“”AN'J

Vascular damage (extensive damage to digital
arterial intimal, arterial muscle wall with narrowing
of the lumen, extensive connective tissue deposition
in perivascular tissue & micro vascular occlusion.

Excess connective tissue deposition in subcutaneous
tissue.




Clinical Picture: h j:

Early symptoms consist of numbness followed bydfénéllng of
the fingers which later begin to turn white in cold z
environment or touching cold objects. At first the symptoms
are easily reversible after removal from exposure.
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Intermittent attacks of(lf)planchlng often starts in winter with
the tip of one finger but progressively extend to other finger

tips & bases of all fingers on the exposed hand
L—&J (S ’\
With continuous exposure, L6Lanch|ng & cyan6/5|s may occur

also in summer season.

Return of blood C|rculat|on at the end of the attack is
associated with red flush pain, thr‘onLB&g & parasthesia.

In more advanced cases, degeneration of the hand bones &
cartilage may OC;}W resulting in joint stiffness, restriction of
motion an&*éﬁhrdgla trophic skin changes and gangrene.
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The greater the intensity of vibration, the shorter the latent

period between exposure & appearance of symptoms & signs.




Symptoms

Episodic
blanching L.

Mild HAVS

Numbness

« Tingling

« Cyanosis

« Skin necrogis

« Gangrene
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HAVS
(W. finger)




Hand-arm Vibration Control:
Pre emﬁgflﬁ%ﬁxamination, those with Raynaud's disease,

phenomenon must not work with vibratory hand tool.

Workers should use A/V gloves which use special viscoelastic
materials to damp a broad spectrum vibration & keep the
hands warm, dry & prevent cuts and lacerations. Also gloves

should be changed if the hands get wet. -
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Let the tool do the work, ér)asp%ng it af}%htﬁ as it is safe
do so, allowing the tool to rest on the work piece when
possible.

Avoid continuous work for long time, allow 10-minutes
vibration-free rest break for every hour continuous work.

Avoid smoking while particularly using the tool.

Instruct workers about the early signs & symptoms of HAVS &
to see the physician promptly if they develop.
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A/V Work Gloves
Arm \/betos







