Physical Hazards

By : Ziba Loukzadeh, M.D
Occupational Medicine department
Yazd University of Medical Sciences
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Classification of
workplace hazards

» Physical hazards

» Chemical hazards

» Ergonomic hazards

» Biological hazards

» Psychological hazards




Physical Hazards

» Noise

» Radiation
» Vibration
» Heat

» Cold

» Lower or Higher Atmospheric Pressure
(dysbarism)

» Laser




Noise

» Definition
- Any undesired or unwanted sound, usually of
high intensity
» Continuous noise
- Noise levels that vary minimally as a function of
time
» Impulsive noise

- A sharp rise and rapid decay in sound levels and
is less than 1 second in duration. (impact or
impulse noise)

» Intermittent noise

- Noise levels that are interrupted by intervals of
relatively low sound levels.




Noise (cont.)

» Health effects

extra auditory:

- Rising in BP & Heart Rate, Headache, anxiety
» auditory:

- Noise Induced Hearing Loss (NIHL)

- Results from trauma to the sensory epithelium of
cochlea

- High frequency SNHL
- Maximum drop at 4KHz on PTA (notch)
- Widening of notch as exposure continues




—
o

Ca
-

n
o

Hearing level (dB)

=]
o
I

250 500 1000 3000 4000 5000
Frequency (Hz)

W -




Noise (cont.)

» Noise measurement:
- sound level meter (noise dosimeter)

» Health surveillance:
- Base line audiogram
- Periodic audiogram
- Exit audiogram
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Radiation

» lonizing Radiation (IR)

» Non lonizing radiation (NIR)
- Ultra Violet (UV)
> Visible light
- Infra Red (IR)
- Microwave and Radiofrequency

- Extremely Low Frequency Electromagnetic Field
(ELF-EMF)




nacietion Nonionizing radiation lonizing radiation
category
{ Microwaves ]
Radiation type Radiofrequencies IR | VR | UV | X-rays and gamma rays
l l
300 300 1000
MHz GHz GHz
= z | | | | | |
oton energy 12 6 3
41x107'<V 41x107°V 41V 41x107°V
(electron volts) ,
7
Wavelength 300 km 300m 30cm 300 um 300 nm 300 pm
7 L
POWER AM FM UHF | MICROWAVE
FREQUENCY | RADIO RADIO RADIO TV OVEN
Frequency 103 108 10° 10" 10" 108
(Hertz) (1KH2) (1 MHz) (1 GHz) (1TH2)
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A Figure 14—4. The electromagnetic radiation spectrum. GHz =
= infrared radiation; kHz =
ultraviolet light; VR =
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gigahertz; IR

kilohertz; MHz = megahertz; THz = terahertz; UV =
visible radiation (light).




lonizing Radiation

» Heavy exposure (>100 rem)
> Acute radiation syndrome
- Cytopenia, circulatory collapse, brain edema, death
- Delayed effects
Dermatitis, Leukemia, Cancers
» Low dose exposure
- Developmental abnormality
- Reproductive effects
semen count& quality, menstrual disorder, infertility, spontaneous

abortion
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Non lonizing Radiation
uv

Occupations at risk

» Natural sunlight (outdoor)

- Agricultural workers, police officers, road worker,
construction workers

» arc welding
- Welders, pipeline workers
» germicidal uv
> nurses, laboratory workers, kitchen workers

» drying and curing processes
> Printers, painters, plastic workers




Table 144 Ultrav1olet11ght spectrum ultrav1oletA(UVA) and ultrav1oletB
(UVB) comparison.

UVA UVB
Wavelength 315-400 nm 280-315 nm
Penetration Alr, water, glass, Air, quartz e .
Physical quartz through eye  Anterior chamber only i ’
Biological to retina &
<
c

Health effects Skinand eyeinjury  Skin erythema at
fequire greater 280-315 nm
enerqythan UVB  Peak carcinogenicty at

280-320 nm

Peak photokeratitis
sensitivity at
210 nm

(ataract

Proportion of natural ~ 97% 3%
background UV
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' Photokeratoconjunctivitis
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Fluorescein examination may reveal diffuse
punctate staining of both corneas.
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. Cataracts
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Visible Radiation (light)
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Non lonizing Radiation
Infra Red
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Vibration

Definition:

A regular periodic variation in value about a mean.
Vibration occur when mechanical energy from an

oscillating source transmitted to another structure.
resonance occur when vibration of the same
frequency applied.

» Health effects of vibration is due to
resonance phenomenon




Whole Body Vibration

» Resonance occur at 5-20 Hz
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» Health effects:

- Musculoskeletal disorders
- Low back pain
- Intervertebral disc damage
- Spinal degeneration
Digestive system
Gl dysfunction
Decreased visual acuity
Reproductive effects
- menstrual disorder, spontaneous abortion
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Hand Arm Vibration

» Resonance occur at 30-300 Hz
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» Health effects:

- Hand arm Vibration Syndrom
(HAVS or white finger disease)
- Raynoud phenomenon initially unilateral
- Attack of vasospasm

- initially occur with exposure to cold and with contracted
muscle

- Last for minutes to hours
- Demyelinating peripheral neuropathy







Heat stress

The amount of heat the body is exposed to, plus the amount of
heat the body generates (heat exposure)

» Mechanisms of heat loss:
Conduction, Convection, Radiation, Evaporation

» TLV for Heat Stress are based on preventing fit, acclimatized
workers' core temperatures from rising above 38°C.

» WBGT: Wet Bulb Glob Temprature
» Health effects:

Heat rash
Heat cramp
Heat syncope |
Heat exhaustion | o
Heat stroke * S
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Predisposing Factors to
heat stress

> poor nutrition

» Overweight

~ over 40 years old

~ previous heat illness

> Internal disease
»>HTN,DM

~ excessive clothing




Predisposing Factors to
heat stress

~ Dehydration
» Drug and substance abuse
»alcohol, caffeine, nicotine

> Medication

»antihistamines, anticholinergics, phenothiazines,
TCA, thyroid hormone, amphetamines







