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Occupational Risk Factors

® Chemical risk factors: 100,000
e Physical factors: 50

® Biological agents: 200

® Adverse ergonomic conditions: 20
® Allergens: 3000




Links between hazards, exposures and work-related negative
outcomes/diseases

1 death

Multi-outcome

Multi-mechanism

Working/exposure time

Exposures, quantity

Multi-cause

Hazards at work

Physical, ergonomic, chemical, carcinogens,
biological, allergens, safety, psycho-social

V Source: FIOH 30 years of Epidemology
Sven Henberg Symposium, [LO/SafeWork



Work-related effects of radiation

Cancer of pancreas, attributable fractions: men 0.8%,
women 1.9%

Lung cancer caused by radon and combined effects: men
4.5 %, women 1.2%

Bone cancer : 0.6/0.6 %

Skin melanoma, airline pilots 0.1/0.1%
Female breast cancer, 1.7%

Skin non-melanoma, ultraviolet radiation,
menl3.1%, women 3.8 %

Leukaemia, low-frequency magnetic fields, men 17.8 %,
women 2.3 %

Scand J Work Environ Heath 2001;27(3): I157-160
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Work-related Annual Deaths - ﬁ | %

e Economically active population:

normal lung

2.7 billion

ashestosis
+ cancer

® Deaths attributed to occupation

1.9 - 2.3 Million

e Work-related diseases:(lower limit)
- communicable diseases, w/r
- cancer, w/r

- circulatory diseases, w/r

- chronic respiratory diseases
(silicosis 36 000), w/r

- nervous system disorders, w/r
- digestive system diseases, w/r
- genito-urinary disorders, w/r

1.6 Million
320 000
610 000
449 000

145 000
20 000
21 000
9 000

e Deaths caused by work accidents

355 000

e Commuting injuries
(not included in overall deaths above)
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Decent Work must be Safe Work

ILO Response

The International Labour
Organization was founded to
ensure everyone the right to
earn a living in freedom,
dignity and security, in short,

the right to decent work. We
have never accepted the belief
that injury and disease ''go
with the job”

SafeWork Programme

INTERNATIONAL LABOUR OFFICE
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E International Labour Organization

® The ILO is a tripartite organization with worker
and employer representatives taking part in 1its
work on equal status with those of governments.

® The number of the ILO member countries now
stands at 180.

® In 1969 the ILO was awarded the Nobel Peace




International Labour Organization

e Standard-setting is one of the ILLO’s
major means of action to 1mprove

conditions of life and work worldwide:

® [I.O standards are Conventions and
Recommendations adopted by the
International LLabour Conference.




¢ Many of these 1nstruments relate t0
occupatlonal S‘z;f_ety aﬂd health T




ILO Policy on the Improvement of
Working Conditions and Environment

® Work should take place in a sate and
healthy working environment;

® Conditions of work should be consistent
with workers' well-being and human
dignity;

® Work should offer real possibilities for
personal achievement, self-fulfilment and
service to society.
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Basic Principles in Occupational
Safety and Health

® Responsibilities of the employer towards the
health and safety of the workers 1n his/her
employment;

® Role of the competent authority: national
policy, regulation, inspection, enforcement;
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Basic Principles in.Occupational
Safety and Health

® Basic workers' rights: right to
know, to participate, to stop work

in case of imminent danger, etc.
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Basic Principles.in Occupational
Safety and Health

Hierarchy of preventive measures(C.148,1977):
® technical measures,

® organizational measures,

® personal protective equipment;

And more recently (C. 176, 1995 Article 6):
® climination of risks,

® control measures, minimization of risks,
® personal protection equipment
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Building and maintenace of Safety Culture
Integrated approach to OSH
Concept of OSH Management Systems

Active participation of
- Government
- Employers
- Workers

Shengli Niu




Global Strategy and Action Plan

Ivices

« Building and maintenance of a preventative
safety and health culture

 right to safe and healthy work environment

« principle of prevention

e a systems approach

 Toolbox

1. Promotion, awareness raising and advocacy
2. ILO instruments: standards, codes, guides
3. Technical assistance and cooperation
4

. Knowledge development, management and
dissemination

5. International Collaboration
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ILO instruments: standards, codes, guides

OCCUPATIONAL SAFETY
AND HEALTH SERIES

OCCUPATIONAL HAZARDS
FROM NON-IONISING
ELECTROMAGNETIC RADIATION

INTERNATIONAL LABOUR OFFICE GENEVA
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ILO instruments: standards, codes, guides

Codes of Practice & Guidelines

ILO also provides practical ‘ '
o

guidance in the form of ::I“:l;::':::::;lme
codes of practice or T e
guidelines. They are used
as reference work by

anyone in charge of

formulating detailed

regulations or framing

occupational safety and

health programmes.

2001
e ——

http://www.1lo.org/public/english/protection/safework/cops/english/download/e000009.pd
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6. Electric and magnetic fields

6.1. Scope

6.1.1. This chapter gives specific information to help employ-
ers, workers and competent authorities apply the general principles
in Chapters 2 and 3. It applies to activities where workers are
exposed to electric and magnetic fields, including static fields
(0 Hz), extremely low frequency (ELF) fields (up to 300 Hz)
— which include electric and magnetic fields at frequencies
between 50 and 60 Hz (also called power frequencies) — and
radiofrequency (RF) fields (from 300 Hz to 300 Ghz).

6.1.2. In the application of the provisions of this code, the
detailed guidance given in the following practical guides published
in the ILO Occupational Safety and Health Series should be taken
into consideration: No. 69 on Protection of workers from power
frequency electric and magnetic fields (Geneva, 1994); No. 70 on
Visual display units: Radiation protection guidance (Geneva,
1994): and No. 71 on Safety in the use of radiofrequency dielectric
heaters and sealers (Geneva, 1998).

6.2. Assessment

6.2.1. For the prevention of adverse effects of electric and
magnetic fields on workers, employers should:

(a) identify the sources of electric and magnetic fields and the
equipment and activities which could give rise to exposure
at or near prescribed national or internationally recognized
standards;

(b) obtain information on the exposure of workers:

48

(c)

(d)

(a)

(b)

(a)

Electric and magnetic fields

(i) where they are likely to be exposed to significant electric
or magnetic fields, including in the case of workers who
may move from site to site;

(ii) by comparison with other similar workplaces and equip-
ment;

(iii) from the occupational health service or the competent
authority;

seck advice from suppliers about the fields produced and the

recommended precautions, and make this information a factor

to be considered in the purchase of new equipment;

if this advice is incomplete or otherwise of doubtful value,

arrange for measurements by a technically competent person,

to be carried out in accordance with current national and inter-

national knowledge.

6.2.2. Employers should assess the hazard or risk by :
reference to national exposure limits and to internationally
recognized standards (see section 6 of the annex) in the
absence of national standards

comparing actual exposure levels with exposure limits follow-
ing measurements by a technically competent person, carried
out in accordance with current national and international
knowledge.

6.2.3. Employers should conduct assessments .

before routine operations begin, for all new installations capa-
ble of producing electric or magnetic fields exceeding the rec-
ommended exposure limits;

when any malfunction is suspected that may significantly
affect field strengths;

following any repairs or changes in working conditions, pro-
tective shielding and barriers that may affect the exposure
levels:

49




Ambient factors in the workplace

(d) at appropriate intervals of installations capable of exposing
personnel in excess of the recommended exposure limits.
6.2.4. Employers should keep records of all formal field

strength survey measurements and their evaluation; such records

should include a review of all known incidents and their attributed
causes.

6.2.5. In assessing the hazard and risk, the employer should
take account of the need to prevent cardiac accidents which may
result from exposure of workers with pacemakers or similar med-
ical implants to electric and magnetic fields, as well as the special
needs of workers for protection in relation to their health condition,
for example in the case of pregnant women.

6.3. Prevention and control

6.3.1. Employers should ensure protection from electric and

magnetic field exposure by :

(a) preventing dangerous exposure ;

(b) the practice of caution and prudent avoidance ;

(¢) using appropriate techniques to minimize undue exposure to
high-intensity fields.

In adopting appropriate techniques, employers should seek the

advice of a technically competent person or service.

6.3.2. In the case of excessive, avoidable or unintentional radi-
ation or leakage, employers should give priority to the minimization
of unwanted emission of electric and magnetic fields from the
source itself by shielding and absorbing with appropriate materials
and design.

6.3.3. Employers should ensure that high radiofrequency (RF)
aerials are designed and installed to direct the radiation away from
any personnel and take due care to prevent the wave front from
being reflected by material or other structures.

50
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Electric and magnetic fields

6.3.4. When workers are exposed to deliberate radiation
sources such as antennas for broadcasting and telecommunication
and the radiation cannot be suppressed, they should wear appropri-
ate personal protection suits to reduce the coupling with the elec-
tromagnetic field, and the absorption of energy by organs or tissues
of the body.

6.3.5. If shielding is not a practicable method of reducing the
intensity of the fields, employers should limit:

(a) access of personnel to areas where an exposure limit is or may
be exceeded;

(b)  the exposure of workers present in these areas:

(c) access of personnel fitted with cardiac pacemakers and simi-
lar medical implants, where there is significant exposure to
electric or magnetic fields;

and ensure that:

(d) sources are enclosed to prevent the spread of an electric field,
controlled access is established, and the duration of exposure
is reduced;

(e) electric and magnetic field sources are positioned as far as
practicable from areas to which workers normally have access;

(f)  the immediate vicinity of unmanned high-field sources is
fenced off and warning signs and labels are posted ;

(g) exposure in uncontrolled areas does not exceed the general
public limits;

(h) satisfactory interlock systems are provided to prevent entry
while the field is “live” and high-risk fields are present;

(i)  workers are protected against electric shock

(j)  magnetic fields that may be strong enough to affect cardiac
pacemakers or similar medical implants are clearly marked.
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Ambient factors in the workplace

6.4. Health surveillance

6.4.1. Health surveillance of workers exposed to electric and
magnetic fields should be carried out in accordance with the require-
ments given in the practical guides mentioned in paragraph 6.1.2
above, and might include:

(a) assessment of the health status of the worker before starting
work with electric and magnetic field exposure (pre-employ-
ment or pre-assignment), during the exposure period and at the
end of occupational exposure (at no financial cost to workers),
with a view to detecting contraindications and ensuring pro-
tection of the worker and the safe use of electric and magnetic
fields;

(b) detection and early prevention and treatment of any adverse
effects caused by exposure ;

(c) collection of precise individual data on exposure to electric
and magnetic field and adequate health records that can be
used in future epidemiological studies.

6.5. Training and information

6.5.1. Employers should ensure that workers exposed to sig-
nificant electric or magnetic fields are provided with training,
instructions and information on :

(a) normal safe operating practices and the procedures to be
followed in the event of malfunction of the devices, or in an
emergency ;

(b) the hazards associated with operating the specific devices
assigned to them and, in particular, the importance of any
interlock system and dangers associated with defeating such
systems ;

52

(c)

(d)
(e)

Electric and magnetic fields

the effect of magnetic fields on cardiac pacemakers and simi-
lar medical implants ;

the use of personal protective equipment;

effects that may occur after exposure to electric or magnetic
fields has ceased.
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ILO instruments: standards, codes, guides

Occupational Safety and Health Convention No. 155
and Recommendation No. 164, 1981.

Occupational Health Services Convention No 161
and Recommendation No 171, 1985.

Occupational Cancer Convention No. 139 and Recommendation
No. 147, 1974.

Working Environment (air pollution, noise and vibration)
Convention No. 148 and Recommendation No. 156, 1977.

Employment Injury Benefit Convention No. 121, 1964.

The List of Occupational Diseases Recommendation No. 194,
2002.
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Current Activities

MEULOHINIDDET

INTERNATIONAL LABOUR CORGANMIZATICON

Report on the replies to the questionnaire on the
updating of the “list of cccupational diseazses”
annexed to the List of Occupational Diseases
Recommendation, 2002 (No. 194) and on the
amendments to the list of occupational diseases
submitted to the Committes on Cocupational
Accidents and Diseases of the 90th Session of
the Intemational Labour Conference in 2002

Working document for the Meeting of Experts on
updating the List of Occupational Diseases
(Geneva, 13-20 December 2005)

nFoCUs Programms on Safety and Health a1 Wiark
and the Envinanment {Safeii ork)
Ganava, Cclober 2005

Qu, 4z

Do you agree to add “Acute diseases caused by
elzcfromagnetic fields — EMF™?

Tetal number of replies: 118 (71)
Affirmative: 77 (45)

Argenrina, Argenins (OGT), Argenting (UIA), Azerbajjan, Babamas, Balams,
Belarus (FFE), Belarus (UHW), Belize, Bosnis and Herzegovins (Society of Cooupations]
Medicing), Brazgl, Cameroon, Cameroon (UELCY, Camerpon (GICAN), Capada (C5H),
Colembia, Congo, Cypras, Czech Bepublic (SPCE), Ezvpt, Ezypr (FEL), Estonia, Ethiopia,
Gabon, Ghana, Genuswy (TGN, Greece, Guatemala, Honduras, Hungary, India, India
(ATTUC), Islanus Fepublic of Iran, Islamic Bepublic of Irsn (ICEA), Ttaly, Italy (CGIL),
Japan (TTUC), Eeaya, Lawia, Litbuanis, The former Yugeslav Fepublic of Macedonia,
Manrites, Morooco, Metherlands (FIV), Micaragua, Micaragua (UPANIC), Panama, Pern,
Philippine:, Fhilippines (Social Security System), Philippines (Ocoupational Safety and
Health Cenme), Poland, Portagal (COCF), Pormgal (CET), Portgal (UGT), Qatar (QCA),
Fazzisn Federaton, Fwanda, San BMarno, Sandt Arabia, Siems Leone, Slovewa (ZPIZ),
Sloveniz (ZDDS), Slovens (CIOTSM), Sd Lapka (LIEWL), Switzerland, Trinidad snd
Tokago (ECA), Tunisia, Turkey, Turkey (TSF), Turkey (TES), Uganda, Ukraine (FPU,
Unired Arab Enurates, Bolivarian Bepublic of Veneznela, Zambia.

20 N = AT (008 02500104 lmcird

WHO
Megative: 41 (25)

Algeria, Bahrain, Benin (TJanonsl Fund of Social Safeny), Bulgara, Canada, Canada
(CLC), Chile, Clina Crostia, Cuba, Czech Fepublic, Domumican Fepablic, Finland,
Gempany, Genuawy (BDA), Germawy (DIGB), Israel, Japsm, Metherlands Mew Zealand,
Oman Porugal, Pormgal (CIF), Qatar, San Marimo (ANIS), Serbia and Mootepesro,
Serbia and Montenegro (Instinis of Oooupadonal Health), S0 Lanka, Sloventa, Slovenia
(metinre of Ocoupadeonsl Safery), Slovemia (ZDE), Spain, Spain (UGET), Swedsn
Switmerland (UPS), Tomdsd apd Tobago, Twkey (MESS) Tutkewv (INTES), United

| Kinzdom, United Eingdom (CET)
@

4 INTERMATIOMNAL LABDUR OFFICE GEMEWVA Intemarioral barinme Heslth Associaton.

Crvmmimiends



1.2.5. “Diseases due to radiofrequency radiations”
as a new item

Shengli Niu

Radiofrequency (RF) fields are part of the electromagnetic spectrum. The RF part of
the electromagnetic spectrum 15 generally defined as the part of the spectrum where
clectromagnetic waves have frequencies within the range of approximately 3 kilohertz to
300 gigahertz.

Common sources of RF fields include: FM radio (30-300 MHz), mobile telephones.
television broadeast, microwave ovens, medical diathermy (0.3-3 GHz), radar, satellite
links, microwave communications (3-30 GHz) and the sun (3-300 GHz). RF fields are non-
1onizing radiations (NIR). RF fields may produce different effects on human beings. These
effects depend on the frequency and intensity of the RF field. Most adverse health effects
that could occur from exposure to RF fields between 1 MHz and 10 GHz are consistent
with responses to induced heating, resulting in rises in tissue or body temperatures higher
than 1°C. Tissue damage in humans could occur during exposure to high RF levels because
of the body’s mability to cope with or dissipate the excessive heat that could be generated.
Induced heating i body tissues may provoke various physiological and thermoregulatory
responses, mcluding a decreased ability to perform mental or physical tasks as body
temperature increases. Induced heating may affect foetal development. Birth defects could
occur when the temperature of the foetus 1s raised by 2-3°C for a number of hours. Induced
heating can also affect male fertility and lead to the induction of eye opacities (cataracts).
Current scientific evidence indicates that exposure to RF fields is unlikely to mduce or
promote cancers. Relatively high levels of exposure to RF fields can affect workers in the
broadcasting, transport and communications mdustries when working in close proximuty to
RF transmitting antennas and radar systems.
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