AMERICAN JOURNAL OF INDUSTRIAL MEDICINE 53:55-63 (2010)

Occupational Health Crossing Borders
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Background Occupational health and safety (OHS) is considered one of the most
important factors for a sustainable development; however, it is often considered a luxury by
decision-makers. This article compares OHS systems of 18 countries at different stages of
development.

Methods In an international summer school, structure of the national OHS system,
definition of occupational accidents and diseases, procedures for compensation claims,
outcome (expressed as incidence of occupational accidents) and training opportunities
were presented.

Results National OHS systems ranged from non-existent to systems implemented almost
200 years ago. Priorities, incidence of occupational accidents and training opportunities
varied. Common problems included the lack of OHS service for small enterprises and in
rural areas.

Conclusions International training programs like this summer school might enhance the
exchange about OHS opportunities around the globe and contribute to improved workers
health. Am. J. Ind. Med. 53:55-63, 2010. © 2009 Wiley-Liss, Inc.
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INTRODUCTION

Eight occupational accidents occur per second in the
world [International Labour Organization, 1999; LaDou,
2003]. The burden of occupational health (OH), however, is
more than workplace accidents: Four percent of all disease
and disability can be attributed to conditions encountered in
the workplace [International Labour Organization, 2002;
World Health Organization, 2009]. In order to prevent and
recognize occupational diseases, healthcare professionals
should learn about the causal associations between occupa-
tion-related exposures and diseases as well as the basic legal
aspects of occupational medicine (OM).

Due to globalization, many developing countries enjoy
rapid economic growth. Major growth factors are exports of
raw materials and manufactured products. However, the
transfer of unsafe technologies and high risk workplaces
from industrialized to developing countries may lead to an
increased health risk at the workplace in countries where
occupational health and safety (OHS) standards remain low
[Mikton, 1994; Ahasan and Partanen, 2001; Knave, 2002;
Lehtinen, 2003]. Indeed, only about 5—10% of the workers in
developing countries have access to OH care [World Health
Organization, 1994]. Notably, a minimum workers’ com-
pensation insurance system is still not a requirement for
nation wishing to join the World Trade Organization [LaDou,
2005].

International workers’ compensation standards are
seldom discussed and rarely compared [LaDou, 2005]. Little
has been published about the different OHS standards in
countries at different levels of industrialization. Most
previous publications, dating from the late 1990s, focused
on industrialized countries and countries in transition
[Langard and Wannag, 1995; Harrington and Aw, 1996;
Bedrikow et al., 1997; Cikrt et al., 1997; Contreras and
Dummer, 1997; de la Hoz et al., 1997; Ribak et al., 1997;
Wolf et al., 1997; He, 1998; Koh and Jeyaratnam, 1998;
Lehnert and Wrbitzky, 1998; Libert and Yamada, 1998;
Overgaard-Hansen, 1998; Phoon, 1998; Gestal-Otero et al.,
1999; Guo et al., 1999; Joshi, 1999; Saric, 1999; Ahlborg,
2000; Werner, 2000; Himaildinen et al., 2001].

Hémildinen et al. [2006] recently estimated the
incidence of occupational accidents across the world.
Correlating such estimates against the gross national income
of the country showed that—where such data exist—the
lower the country income, the higher the occupational
fatality rate [Wilson et al., 2007]. Using ratified ILO
conventions as a proxy of the OHS conditions in a country,
countries that ratified ILO conventions had lower work-
related fatality rates than countries that had failed to ratify
such conventions [Wilson et al., 2007]. However, in general,
direct comparisons of different OHS practices have been
confined principally to high income countries or specific
occupations or exposures [e.g., Shouksmith and Taylor,

1997; Maeda et al., 1999; Brueggmann et al., 2001; Fischer,
2001; Staal et al., 2003; Choi, 2005].

In order to understand more about OHS in countries at
different stages of development, a 2-week summer school for
physicians, nurses, and other healthcare professionals
currently working or currently being in training in OH was
initiated in Munich, Germany. The overall objective of the
program was to contribute to a better level of understanding
of different OHS and the impact of globalization on OH. The
overall concept and teaching methods as well as the lessons
learned for this year’s summer school are described else-
where [Radon et al., 2009]. The aim of this report is to
compare the different OHS in 18 countries at different stages
of development.

METHODS

Each lecturer (n=15 from 8 different, mainly indus-
trialized countries—Europe: Finland, France, Germany, the
Netherlands, UK, Russia; America: Colombia, USA) and
each participant (n=23 from 12 different countries:
Europe: Germany; America: Brazil, Chile, Colombia,
Guatemala; Africa: Egypt, Madagascar, Nigeria, Tanzania;
Asia: Bangladesh, China, India) was asked to present
the current OH practices of his/her country of origin.
The information summarized herein was provided by the
presenters and participants during the course. Wherever
possible, the information was supplemented by information
from recent literature and reviewed by an expert [Rasmussen
et al., 1991; Szantho Pongracz and Morales Freire, 1994;
Harrington and Aw, 1996; Isah et al., 1996; Bedrikow et al.,
1997; Contreras and Dummer, 1997; Joyce, 1997; He, 1998;
Lehnert and Wrbitzky, 1998; Libert and Yamada, 1998;
Joshi, 1999; Laskar et al., 1999; Macdonald et al., 2000;
Vallebuona Stagno, 2001; Ofili et al., 2003; Ejilemele and
Ojule, 2004; Danishevski et al., 2006; De Valk et al., 2006;
Kamuzora, 2006; Kauppinen et al., 2006; Womack, 2008;
Center for Disease Control, 2009; Finnish Institute of
Occupational Health, 2009; Occupational Safety Health
Agency, 2009; United States Department of Labor, 2009].

The following indicators were used to compare OH
systems:

—  Who pays for OH services and who is covered by the OH
system?

— How is the OH system organized?

—  Where is the OH care provided?

— What is covered by the OH system?

—  Where OH services are provided?

— How are occupational accidents and diseases defined?

— How does the compensation system for occupational
accidents and occupational diseases work?

— What is the outcome in terms of the incidence of
occupational accidents?



Box 1. Gase Study 1: An Occupational Accident in the Construction
Industry (www.networm-online.eu)

Somebody working in construction (employed) falls from the scaffold during
work and suffers from a vertebral body fracture with paraplegia. How do you
proceed inyour country?

e Towhichhospital (public, private, hospital owned by the workers compensa-
tion board) is the patient transferred?

e \Whocoverswhichpartofthe treatment?

e s rehabilitation done and if yes, where? Who covers rehabilitation? Who
pays the salary for how long?

e After rehabilitation re-education is needed. Who covers this? What about
the salary? What about workers compensation (lifelong pension, one-time
pension)?

In order to have comparable outcome estimates, the
estimates of the rate of fatal occupational accidents
provided by Himaildinen et al. [2006] were used. In addition,
training opportunities in OHS in each country were
presented.

Finally, each lecturer and participant received a case
series of four cases to address in his or her presentation (see
Box 1 for the 1st case). Presenters were asked to explain how
the general procedure with such cases would be in the context
of their national OH system. The different approaches to
these cases can be found at www.networm-online.eu.

RESULTS

Structure of OH Care in the
Participating Countries

In most participating countries, except for Egypt,
Nigeria, and Tanzania, there exists some kind of occupational
(statutory) accident insurance. However, the differences,
especially with respect to prevention and compensation,
between the different systems are large (Table I).

Who Pays?

In the majority of countries presented, the premiums for
OH care are paid by the employer only, and the premiums
depend on the risk and size of the enterprise. By contrast, in
Guatemala, Madagascar, China, Bangladesh, and India, the
employee has to cover the cost of part of the premium. In the
latter countries, the premiums do not depend on the risk of
occupational accidents or injuries in the enterprise or sector.

Who Is Covered?

In countries with accident insurance systems, all
employees working under a contract should be protected by

Occupational Health Systems in 18 Countries 57

such insurance. Some countries (like Germany) even ensure
protection for informal workers, students, children in
kindergarten, and those working without contract. In other
countries (like Chile and Colombia), only those with a long-
term contract (e.g., >6 months) are protected. In practice, in
many of the participating countries only a small portion of
workers is protected.

How Are the Accident Insurances
Organized?

In the Netherlands, UK, USA, Russia, Colombia,
Bangladesh, and India accident insurances are for profit
organizations, while in the other countries they are non-profit
or state institutions.

What Is Covered?

The type of coverage differs largely across countries. In
all countries with accident insurance systems, workers
compensation (and mostly rehabilitation) in case of an
occupational accident or occupational disease is covered by
the accident insurance. In the UK, US, Russia, and
Guatemala, the accident insurance does not cover prevention
and/or surveillance.

In many countries with less developed public healthcare
systems like Guatemala, Madagascar, and India, accident
insurance also cover general health expenses. In Finland,
France, and Bangladesh, no clear distinction between general
and OH systems exists, or OH care is integrated into
primary healthcare. In the UK, the occupational accident
insurance only covers compensation while treatment and
rehabilitation as well as pensions are provided by the
National Health System (NHS) paid by taxes. The US
system differs largely by state; however, workers compensa-
tion provides income (mostly) and medical benefits for the
victim.

Where Is Service Provided?

In Chile, the OH system is a distinct system within the
general healthcare system with own hospitals, outpatient
clinics, ambulances, etc. In Colombia, the costs for treatment
of occupational accidents and diseases can only be covered in
hospitals that are contracted by the workers’ accident
insurance.

In most developing countries like Nigeria, Tanzania,
Nigeria, Colombia, and Brazil, large (international) enter-
prises have their own healthcare services, mostly taking care
of occupational and non-occupational diseases. In these
companies, special services are offered, and OH care is often
better than in small and medium enterprises (Table II).
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TABLE Il. Comparison of the Claim for Compensation Procedures, the OHS Coverage, and the Training in OM/OH in the Participating Countries

59

Postgraduate
Claim for compensation Medical training in OM trainingin
Special OHS in
Who? Where? larger companies Undergraduate Postgraduate OH nursing OH
Europe and USA
Finland Patient Accident insurance X X X
France Patient/legal Social security service X X X
dependents
Germany Physician/employer  State accident X X X (public health)
insurance
The Netherlands ~ Patient Court X X
UK (a) Physician, (a) National health X (some) X X X
(b) patient system, (b) court
Russia Patient/legal The Social Some X Some
dependents Insurance Fund
us Patient Workers X (60%) X X X
compensation/court
South and Central America
Brazil Patient/legal Court X X (few) X X
dependents
Chile Physician Accidentinsurance X2 Some with combined training on OH
Colombia Patient Accident insurance XP X X (64 different programs)
Guatemala Physician patient Institute for Some
Social Security
Africa
Egypt Physician State Professionals mainly trained abroad
Madagascar Physician/legal CNAPs
dependent?
Nigeria Patient Employer X X
Tanzania Physician? National Health
Insurance Fund/
Employer
Asia
Bangladesh Patient Accidentinsurance X (and NIPSOM) NIPSOM
China Patient/employer Social security section X (few) X X
India Patient State Insurance X 3months X X

(ifinsured)/Employer

through district
labor courts

CNAP, National office of reserve funds; NIPSOM, National Institute of Preventive and Social Medicine Bangladesh; OH, Occupational Health; OHS, Occupational Health and Safety;
0M, Occupational Medicine.
2At the Universidad de Chile in Santiago only.

PAt two universities.
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FIGURE 1. Estimated incidence of fatal occupational accidents by participating country sorted by region. Data taken from

Hamaldinenetal.[2006].

Definition of Occupational Accidents,
Occupational Diseases, and
Compensation Claim Procedures in the
Participating Countries

Definition of occupational accidents and
diseases

Occupational accidents may be compensated by the
employer, a non-profit or for-profit accident insurance, or the
state. In some countries (e.g., Germany, Chile) commuting
accidents are considered occupational accidents, while in
others, it is not.

There are important disparities in the definition of
occupational diseases. In some countries, occupational
diseases that might be compensated are specifically listed.
In others, each case is judged individually. The content of this
list also differs. For example, dysphonia is the most frequent
recognized occupational disease in Chile, but it is not on the
list of occupational diseases in Germany or France.

Claim for compensation of an
occupational accident or disease

A claim for workers compensation may either be filed by
the physician in charge or by the patient or his legal
dependent (Table II). The claim is sent either to the
(statutory) accident insurance or, mainly in countries where
the employer is sued (e.g., UK, the Netherlands), to the
responsible court.

Another issue is the time interval within which someone
may claim for compensation after diagnosis of the disease or

end of exposure or change of job. In some countries, strict
rules apply (e.g., USA, Chile, Brazil), while it varies with the
disease in others (e.g., Germany, UK).

Outcome

Figure 1 summarizes the fatality rate of work-related
accidents in the participating countries according to the
estimates provided by Hamaéléinen et al. [2006]. The fatality
rates in the African regions are high but do not differ
substantially among countries. In contrast, the rate of fatal
occupational accidents is almost three times higher in
Bangladesh than in India or China and was estimated to be
highest in the participating countries. The largest variety in
fatalities can be seen among the South American countries:
while Chile has a rate of occupational accidents that is similar
to the one in Germany and below that of the US, the rate in
Guatemala is similar to those found in African countries.

Training in OH Provided in the
Participating Countries

Medical training in OM at the undergraduate level, i.e.,
in medical schools is common in most European countries. It
is also provided at some of the universities in Russia, US,
Chile, Brazil, China, and India (Table II).

Postgraduate specialization in OM exists in Europe,
Russia, Brazil, Bangladesh, and India. About one-half of the
countries provide specialized postgraduate training for OH
nurses. General studies in OH at the postgraduate level exist in
most countries; they are frequently part of the studies in public
health. In the African countries training in OHS is scant.



DISCUSSION

Knowledge about OHS practices in low income nations
compared with nations with higher income levels remains
sparse. The comparison of 18 national OH systems presented
here indicated a huge diversity in the structure, coverage, care
provided, and training opportunities across countries. These
differences have to be discussed in the political, regulatory
and judicial context, the economic factors, the social-cultural
background, the technology and type of industry in the
country as well as the demographic factors. In addition, the
historical development in each country has to be considered.
For example, in Germany, OH started in the late 19th century
with the introduction of a first occupational accident
insurance initiated by Otto von Bismarck under the pressure
of industrial revolution. Therefore, the system has been
developed since over 100 years and has adapted to the needs
of a changing employment structure with—as in many
industrialized countries—services as the predominant
employment sector [International Labour Organization,
2007]. In contrast, in Tanzania, Madagascar, India, and
Bangladesh, most workers are still employed in the
agricultural sector [International Labour Organization,
2007]. While occupational accidents are a problem espe-
cially in agricultural and industrial societies, psychosocial
factors and repetitive strain injuries might be more important
in the countries with dominant service sectors. Needs, risks,
and prevention strategies differ considerably across the
countries presented here.

Due to the differences in the level of general healthcare
as well as in the OHS systems the incidence of occupational
accidents differs largely between the participating coun-
tries. Differences in the estimated fatality rates due to
occupational accidents are huge not only between indus-
trialized countries, countries in transition, and developing
countries but also within regions. In interpreting the data,
one has to take into account that, e.g., the low fatality rate in
the UK may partly be due to the high prevalence of people
working in the service sector. However, the rate of
occupational accidents in the US is five times higher than
in the UK, which might partly be attributable to the
substantial differences in the OHS system [Hadmildinen
et al., 2006]. The fatality rates in the African regions are
high but do not differ substantially between countries. In
contrast, the rate of fatal occupational accidents is almost
three times higher in Bangladesh—where little OHS
exists—than in India or China. This indicates that the
implementation of OHS is associated with a decrease in the
burden of occupational fatalities and, most likely, occupa-
tional diseases.

Whenever workers suffer from an occupational accident
or develop occupational diseases, secondary prevention and
compensation is needed. Compensation for occupational
diseases might reach most of the working population in some
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countries, while it is below 20% in other countries (e.g.,
India, Guatemala).

In a few of the countries presented herein, no OH
structures exist at all. Bangladesh is an example, though the
government is reportedly working on the introduction of
OHS in the country. Furthermore, in many of the poorest
countries, treatment costs have to be covered by the workers
themselves, but is often unaffordable. The consequences may
be loss of quality of life, permanent disability with loss of
income, and death. The health of workers, however, is an
essential prerequisite for productivity and economic devel-
opment in all regions. This recognition resulted in the global
plan of action on workers’ health of the WHO (2008-2017)
[Executive Board, 2007].

Some common challenges for OHS were identified by
the summer school participants. One of these problems is the
provision of adequate OHS in medium and small enterprises.
This was an issue in all countries represented during the
summer school. In addition, the informal sector, which in
some countries constitutes more than half of the working
population but is also at the rise in European countries, is a
challenge, since OHS in this sector is mostly non-existent.
Furthermore, in many countries a large disparity exists
between rural and urban areas with higher prevalence of
informal work in rural areas [International Labour Organ-
ization, 2007]. New ways for OHS in these enterprises have
to be found [World Health Organization, 1997; Mikheev,
1998]. An example of such a method is control banding, an
easy to understand qualitative risk assessment, and risk
management tool. It aims at small enterprises in order to
enable them to focus resources on exposure controls [Zalk
and Nelson, 2008].

Another issue frequently cited and difficult to overcome
is the lack of enforcement, which might be due to lack of
interest, knowledge, and personnel. Corruption might also be
considered as a problem. These issues result in the under-
reporting of occupational diseases and occupational acci-
dents. In this context, many of the countries lack adequate
training possibilities.

To overcome a number of problems, Rantanen [2005]
has proposed a training program for Basic Occupational
Health Services (BOHS). The idea of BOHS is to provide
services for all workers around the globe regardless of
economic sector, company size, geographic area, or type of
employment. Training for BOHS might be done via
brochures, video conferences, and online modules in
combination with onsite training like local or international
summer schools or camps. Currently, such a program is
developed under the umbrella of the WHO collaborating
centers in OH and the International Commission on
Occupational Health (ICOH) Scientific Committee on
Education and Training in OH.

Some limitations of the information provided here have
to be considered. Primarily, the countries presented are a
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convenience sample rather than a random sample of
representative countries. However, countries at all levels
of income participated and thus OHS systems in a wide
range of nations across the globe could be described.
Secondly, the information summarized in this article is those
provided by the presenters and participants during the course.
Wherever possible, the information was supplemented by
data from recent literature and reviewed by at least one
regional expert.

Comparing OHS, discussing their advantages and
disadvantages in the national context as well as on the
international level may help to slowly contribute to a long-
term improvement in workers health. Programs like interna-
tional summer schools may raise awareness and help to
reduce the disparity in OH care and attention globally.
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