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Kofi Annan, Secretary-General of the United Nations:

"… Safety and health of workers is a part and parcel of human security.  As the lead United Nations agency for the protection of workers' rights, the ILO has been at the forefront of advocacy and activism in promoting safety and health at work.  Safe Work is not only sound economic policy, it is a basic human right…".  
Juan Somavia, Director-General, International Labour Office: 

"… Current estimates point to some 2 million men and women who lose their lives through occupational accidents and work-related diseases each year ...   

Work  is central to people's lives, to the stability of families and societies.  It is key to poverty reduction and to the achievement of social inclusion and social cohesion.  Such work must be of accepTable quality. Decent Work must be Safe Work and we are a long way from achieving that goal."              

(Speeches delivered on the occasion of  Workers’ Memorial Day

New York and Geneva, respectively, 28 April 2002)
1. Introduction

In 1999 the International Labour Organization (ILO) published estimates of occupational accidents that where based on Figures from selected ILO member states. Previous global estimates had been based on existing information from industrialized countries. The ILO collects and publishes global accident Figures and rates that are based on national accident recording systems. A rather limited number of countries have reliable data and the information is not standardized worldwide. The ILO has also done household studies in different countries in different continents. The data from these surveys help to make estimates regarding other countries of the same type.

Estimates published in 1999 show that many more occupational accidents occur in the world than was reported earlier. Yearly 250 million occupational accidents happen in the world. Every day 3 000 people die because of occupational accidents or diseases. The ILO has also estimated that 160 million work-related diseases are discovered every year. Altogether 1.2 million people die in work-related fatal accidents and diseases every year. The ILO has estimated that the total costs from these accidents are 4 % of the gross national product (GNP).

The aim of this research paper is to use both statistics and other information from as many different sources as can be found and which could be regarded to be as reliable as possible, in order to calculate new estimates for work-related mortality. When no material is available, assumptions are made. The assumptions are based on studies or statistics from other countries where employment and/or the economic structure are about similar. The objectives of this research are:

· To prepare an updated version of the global estimate of occupational accidents. 

· To examine and add the study the global estimates of work-related diseases. 

The results present the number of accidents and work-related diseases at global and national levels. The report can be used as a guide for national policy and decision making. The ILO supports member states to develop and improve their recording systems. There is also a need for international standardization. The project started at the beginning of December 2001 and the report was submitted to the ILO at the end of October 2002. 

The research project had two parts: the global estimate of occupational accidents and the global estimate of work-related diseases. The International Labour Office, other organizations and almost all industrialized countries have kept records of occupational injuries, but work-related diseases are more complicated. Only few countries are keeping records of their work-related diseases and the attribuTable fraction is not estimated. The World Health Organization has published estimates of the global burden of diseases. However, the data cover not only occupational but all diseases. The significance of occupational diseases is increasing.

2. Methods

2.1 Methods used for estimation of occupational accidents

In this research paper occupational accident means an event which causes harm to a person. The harm can cause permanent or temporary effects and in the worst case is fatal. Often the term occupational accident is understood as a sudden, external and involuntary event. In this study occupational accidents are divided into fatal accidents and accidents causing at least 3 days' absence from work.   

The present investigation consisted of four phases. The first one was to decide the format of tables and information needed to make estimates at the country level. The data of occupational accidents were sorted by regions. The second phase was data collection done mainly by Internet as there was access to many databanks. The tables give information about the economically active population, total employment, labour structure, structure of the economy, work-related accidents reported to the ILO and estimates of work-related accidents. Information on occupational accidents was collected in the following order:

· Collection of the latest corresponding data at the country level, 

· Analysis of the world employment structure and structure of the world economy,

· Examination of household surveys carried out by the ILO. 

In the third phase estimations for countries from which reliable information was not available were made. In the fourth phase of the research all results and conclusions were reported.

The latest official statistics of accidents in many countries are for the year 1998. This year is used if figures are found. Otherwise the latest statistics are used. 

2.1.1 Occupational accident data  

During the project the main attention was paid to data collecting. The data used was collected as follows. For the economically active population and total employment (covers both paid employment and self-employment) information was collected mainly from three sources. The first source was the country's own statistics centre if it had available data. Secondly, data from the ILO yearbook of labour statistics for the year 2001 was used. The third source used quite often was Statistics Finland, on the website of which there was also information, figures and data from other countries. Statistics Finland collects data on countries outside Finland mainly from World Bank databases. 

Data on labour structure by sector ( %) was mainly found in and used from two sources. For Europe and America the data was collected from the CIA World fact book. The data on Africa, Asia and Oceania was collected both from the CIA World fact book and from a website called Population Statistics, where information was sorted by continents and countries. These sources were used because they contained more up-to-date information than the ILO yearbook. However, a formula was employed to calculate differences between data used and the data of the ILO. If the difference was bigger than 20 percent, it was checked separately how much labour force by occupation varied. The difference was allowed to be as big as 20 % because most of the ILO labour structure data was from the beginning of the 1990’s or older. An assumption was made that during ten years there have been changes in labour structure. In industrialized countries more employees work in the service sector, while in developing countries more and more people are working in the industry sector. Labour structure was divided into three categories: agriculture, industry and service. Fishing is included in agriculture and it raises the figures for agriculture because it is even more dangerous than farming. 

Structure of the economy data is based mainly on World Bank figures. If data was missing, the website information of Population Statistics was used. World Bank indicators are from the year 1999. Occupational accident figures are based on OECD labour force statistics, the ILO yearbook and the own countries' statistics. 

The website information of Population Statistics was used only if no other information could be found. The site contact person was also asked where the information was taken from. The contact person answered that nothing other than official information from different sources had been used.   

2.1.2 Estimates of occupational accidents

Fatal occupational accident data were estimated using the ILO information on selected countries. Estimates were made by regions in such a way that information on each region of selected countries was used only for the estimates concerning that region. Occupational accidents that cause at least 3 days’ absence from work were estimated using fatality figures. Fatality was estimated using the World Bank divisions, but the results are also shown using the ILO divisions. The World Bank divisions are:

· Established Market Economies (EME),

· Formerly Socialist Economies (FSE),

· India (IND),

· China (CHN),

· Other Asia and Islands (OAI),

· Sub-Saharan Africa (SSA),

· Latin America and the Caribbean (LAC) and

· Middle Eastern Crescent (MEC)

The ILO divisions are defined by continent. The appendises give both World Bank and ILO divisions of countries.

For other regions except EME the work-related fatal accidents by sector were calculated first. In these regions calculations were based on selected countries with the help of the ILO representative. In these selected countries the reported fatal accident rates are thought to be quite reliable. The year used was 1998. The ILO yearbook for 2001 shows accident rates per 100 000 insured employees and the number of fatal accidents for insured people (FI) at the country level. Using this information, the number of insured employees by sector (EI) was first calculated (equation 1).
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Next ‘real’ fatality by sector was calculated using the number of employees (ES) which can be found from appendices (equation 2). Employed figure can be found for each country. 
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The third phase was to calculate the fatality rate for 100 000 employees (RS) by sector. The total number of employees (E) was used (equation 3). The total number of employees was taken from Appendix 1.
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After that the average rate (Ra) could be calculated. Figures that were used in equations 1-3 were based on one country’s Figures in each region as only one reliable rates reported to the ILO by sector could be found. To correct the rates, total accident rates from other countries were used if the rate for insured people was reliable. Average rates of three years (1997-1999) were used if possible. With the mean values of fatal accident rates (RM) the revised fatal accident rates by sector were calculated (RRS) using proportionality (equation 4). 
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Finally, using the rates obtained from equation 4 the number of fatal accidents by sector (agriculture, industry and service) could be calculated for each country. The total fatality was obtained by summarizing the fatal accidents in each sector.  

Established Market Economies EME

The accident figures of EME are based on figures reported to the ILO or the statistics centers of different countries. Accident figures of the EU member countries (Dupré 2001) are not totally reported. They are smaller than the figures that are reported to the ILO. This is probably because the official figures of the countries were completed later than the information which was given to the EU. Still, even the ILO figures might be incorrect. For example, the figures for Finland reported to the ILO did not cover accidents that happened to farmers in agriculture. 

In Dupré's article the number of fatal and other accidents are based on the total employment number of 136 500 000. In this study the total employment in the EU is calculated to be 153 364 323. The difference is supposed to be due to the fact that the number for EU total employment does not cover self-employed persons and self-employed agricultural workers. The figures of fatal accidents were corrected using the ratio: total employment of the ILO per total employment of the EU (153 364 323 / 136 500 000=1.126). 

Accidents causing at least 3 days’ absence from work were calculated using lower and upper limit estimates. The lower limit (0.19 %) was calculated using the proportions of fatalities for each EME country with the accidents causing 3 days’ absence and obtaining the average of these proportions (equation 5). 
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In the EU the declaration rate of only a couple of countries is estimated to be 100 % (Dupré 2001). The upper limit (0.10 %) is formulated by using the proportion of fatal accidents in Finland, France, Germany and Luxemburg with the figures for accidents causing 3 days' absence. Accidents causing 3 days' absence for each country were then calculated using lower and upper limits (equation 6).
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The average is formulated by calculating the mean value of lower and upper limits. 

In all other regions accidents causing 3 days' absence are calculated using the ratio of  EME countries. The ratio for other regions are shown below because they are needed in calculating accident figures. 

Formerly Socialist Economies FSE

The rates by sector were calculated with the equations 1-3 based on Kazakhstan figures. When the revised rates were calculated, also the total rates for Russia were used. Kazakhstan rates were available from the years 1997 and 1998. The rates by sector are: 

· Agriculture
8.4 
per 100 000 employees

· Industry

21.9 
per 100 000 employees

· Service

5.1 
per 100 000 employees  

India IND

Accident rates for India were formulated by using the rates for Kazakhstan and the total rates for Malaysia. The rates for Kazakhstan were used because the infrastructure of India differs from Other Asia and Islands. The rates for India are: 

· Agriculture
10.2 
per 100 000 employees

· Industry

26.4 
per 100 000 employees

· Service

6.9 
per 100 000 employees  

The ILO had also done household surveys in Pakistan, the Philippines and Jamaica. These figures and estimates, however, were not used because they were unreliable; the rates were too big or too small to be reliable. 

China CHN

The figures for China are also based on the figures for Kazakhstan used in equations 1-3. The mean accident rate was calculated using rates for the last shown three years from a new development area in China (Xia et al. 2000). The years are 1995-1997. The rates for China are:

· Agriculture
8.1 
per 100 000 employees

· Industry

21.0 
per 100 000 employees

· Service

5.5 
per 100 000 employees  

Other Asia and Islands OAI

The fatal accident rates by sector were calculated using the information for the Republic of Korea. The mean fatality rate was based also on the rates for Malaysia and Thailand. The rates are:

· Agriculture
34.9 
per 100 000 employees

· Industry

13.4 
per 100 000 employees

· Service

7.9
per 100 000 employees  

Sub-Saharan Africa SSA

The information for Sub-Saharan Africa was the most unreliable. The total employment figures were not available in most countries. The accident Figures are therefore based on the figures for the economically active population. This causes some inaccuracy. However, the inaccuracy may be quite small because the population census figures in these countries are not reliable and the size of the economically active population is estimated in this region.

Accidents reported to the ILO are also inadequately described. The fatal accident rates by sector are based on figures for Zimbabwe from the year 1996. This was the latest information that could be found. Another country used in calculating mean rates was Ethiopia. The SSA rates are:

· Agriculture
22.5 
per 100 000 employees

· Industry

16.0 
per 100 000 employees

· Service

18.7 
per 100 000 employees  

Latin America and the Caribbean LAC

Fatal accident mean rates are based on the figures for Argentina, Brazil, El Salvador, Nicaragua and Panama. The rates by sector were calculated using the figures for Argentina. Information from the years 1997-1999 was used, except in the case of Panama, where only the year 1998 was available. The fatal accidents rates for LAC countries are:  

· Agriculture
33.3 
per 100 000 employees

· Industry

13.4 
per 100 000 employees

· Service

10.8
per 100 000 employees  

Middle Eastern Crescent MEC

In this area the rates by sector are based on the figures for Turkey. To calculate the mean rates, also total rates from Egypt, Morocco and Tunisia were used. In Morocco and Turkey only data from the years 1997-1998 were available. The rates for MEC countries are:

· Agriculture
21.2
per 100 000 employees

· Industry

21.2 
per 100 000 employees

· Service

12.4
per 100 000 employees  

 

World

All information about the economically active population, total employment, fatalities as well as accidents causing 3 days’ absence from work (lower limit, upper limit and average) were collected from tables for regions. In the world table also fatal accidents and accidents causing 3 days' absence reported to the ILO are presented.
2.2 Methods used for estimation of work-related diseases

Work-related disease is defined as a hazard which is caused by work. The hazard can be a communicable or non-communicable disease. Communicable diseases usually have a short incubation time or latent period. Non-communicable diseases might be acute (cardiovascular diseases) or have a long latent period (cancers). In this study work-related diseases are divided by mortality in selected age groups and mortality in both sexes. Only fatal work-related diseases were estimated.

Investigation of work-related diseases was divided into three phases. The first phase was based on information about figures of work-related diseases. The baseline scenario for the year 2000 of  WHO was used (Murray and Lopez 1996). The second phase was to decide what information is really needed and how the figures of WHO can be used because they include not only occupational but all deaths. The last phase included the global estimate of occupational and work-related diseases. 

2.2.1 Work-related disease data

The data used in the figures for work-related diseases are a combination of different estimates. The basis for estimates are the figures by Murray and Lopez (1996). In Appendix Table 12a-h a baseline scenario of the year 2000 for deaths by age, sex and causes of disease are presented. These deaths cover the worldwide estimates of deaths caused by communicable diseases, maternal, perinatal and nutritional conditions, non-communicable diseases and injuries. In Table 12a-h the age groups are 0-4, 5-14, 15-29, 30-44, 45-59, 60-69 and 70+. In this project all the other age groups except the group 0-14 years were used. Even the age group 70+ was used because the latent time of quite many diseases is long. The error caused by the rejection of the group 0-14 years was assumed to be quite small because both of the extreme age groups compensate at least partly each other. It is well known that in some countries children under 15 years are working in very poor and hard conditions and are exposed to substances leading to diseases. On the other hand, people in their’ 70s are retired but still exposed to different substances having long-lasting effects or a long latent time.  

As all the diseases in the book by Murray and Lopez are not work-related, some categories of disease were rejected. The work-related disease frame was applied from the project by Nurminen and Karjalainen (2001). In that study the authors estimated the proportion of fatalities related to the occupational fraction in Finland. The attributable fractions are given based on calculations of different work-related diseases done in industrialized countries and for the registered Figures for work-related diseases in Finland. Over 300 references were used in the study of Nurminen and Karjalainen. 

Work-related categories are shown in table 1. The left column of the table gives the type of work-related disease and the right column shows what groups of diseases have been included in or excluded from the study of Murray and Lopez. Disease groups having no contacts to work were excluded. Those were at least childhood-cluster diseases, maternal and perinatal conditions and nutritional deficiencies. All groups of diseases not included in the project of Nurminen and Karjalainen were excluded. For example, circulatory system diseases include only ischaemic heart disease and cerebrovascular disease. Rheumatic heart disease, inflammatory heart disease and other cardiovascular diseases are excluded, even though work might have some effect on them. 

Table 1. Work-related disease groups

	The work-related disease groups from Nurminen and Karjalainen (2001)
	From Murray and Lopez Appendix Table 12a-h (1996)

	Communicable diseases
	Excluded

· Childhood-cluster diseases

· Maternal conditions

· Perinatal conditions

· Nutritional deficiencies 

	Malignant neoplasms
	All causes included

	Respiratory systems diseases
	All causes included

	Circulatory systems diseases
	Included 

· Ischaemic heart disease

· Cerebrovascular disease

	Neuro-psychiatric conditions
	All causes included

	Digestive systems diseases
	All causes included

	Diseases of the genitourinary system
	All causes included


Neuro-psychiatric conditions from an exception. This group name is from Murray and Lopez because the subcategories of diseases cannot be divided into categories used by Nurminen and Karjalainen. All groups of diseases contain some subcategories that are not included in the project of Nurminen and Karjalainen. It was decided to include these in this study because in any case they have links to the work. This caused some error in estimates.        

2.2.2 Estimates of work-related diseases 

Estimates were made by regions and by groups of diseases. Work-related mortality in all the regions is shown in selected age groups and in both sexes. The division into regions is the same as used by the World Bank. 

In each region all the deaths were first calculated in selected age groups and in both sexes. After that, work-related mortality was calculated using attributable fractions or revised attributable fractions, depending on regions. To get the total work-related mortality in regions, selected age group estimates and work-related mortality by men and women were summarized. These two total estimates differ from each other because attributable fractions are based on work-related mortality in Finland and distributions of work-related diseases differ in different countries. 

It was decided to use attributable fractions by Nurminen and because they are based on a extensive research material and research comprehensively covering different disease groups. However, attributable fractions of some regions (FSE, IND and SSA) are revised. In the GBD (Murray and Lopez 1996) the death ratio of each region was calculated comparing all deaths in the region. For EME it is 2.2 %, for FSE it is 2.0 % and in SSA it is 1.4 %. Revised attributable fractions were formulated for non-communicable diseases (equation 7):
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Thus all non-communicable diseases are less emphasized with the equation 8. In these regions exposure to communicable diseases is bigger than in other regions. Communicable diseases have received increased emphasis because in the GBD they do not cover infectious diseases. So the equation 8 for communicable diseases is: 
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Attributable fractions for non-communicable diseases in FSE and India have been weighted with using ratio 2.0 / 2.2 and the inverse has been done for communicable diseases. The same ratio for Sub-Saharan Africa is 1.4 / 2.2 for non-communicable diseases and for communicable diseases inverse. 
In the regions EME, China, OAI, LAC and MEC the same attributable fractions have been used as by Nurminen and Karjalainen in the calculations for Finland. For Established Market Economies this should be quite right and give a good estimate of mortality for EME because the attributable fractions are based on epidemiological research done in industrialized countries. For China, Other Asia and Islands, Latin America and the Caribbean as well as the Middle Eastern Crescent the estimated figures might be a little high as these regions are undergoing enormous changes. In these regions industrialization, urbanization and the construction of infrastructure have increased the number of employees who face new dangerous and hazardous situations. Freguently even employers are facing new situations and are quite unconscious of the danger of work. 

The selected age groups were 15-29, 30-44, 45-59, 60-69 and 70+. Some limitations were made in age groups depending on disease group and because Nurminen and Karjalainen had divided age groups in a different way. They had excluded all deaths of  persons under 25 years. They had also excluded the age groups over 65 in two disease groups: communicable diseases and digestive systems diseases. They had included persons over 65 in the groups of other diseases for reason of a long latent period. In circulatory system diseases they had taken only 25 % of cases in the oldest age group. 

Communicable diseases

In the age groups 15-29, 30-44 and 45-59 all deaths were taken into account. In the age group 60-69 only half of deaths (50 %) were counted and for over 70 years no deaths were calculated. The age group 15-29 was totally included because …The attributable fraction for communicable diseases is 8.8 %. For men the fraction is 4.8 % and for women 32.5 %.  

Malignant neoplasms 

One third (33 %) of the figures was taken into account for those aged 15-29. From the age group 30-44 to the age group 70+ all the Figures were included. Because many cancers have a quite long latent period, the age group over 70 was also calculated. The attributable fraction for malignant neoplasms is 8.4 %. For men the fraction is 13.8 % and for women 2.2 %.  

Respiratory systems diseases

One third (33 %) of the figures was taken into account for those aged 15-29. From the age groups 30-44 to the age group 70+ all the Figures were included. Because of a long latent period, the age group over 70 was also calculated. Attributable fraction for respiratory systems diseases is 4.1 %.   

Circulatory systems diseases

Circulatory diseases are more complicated because the Global Burden of Diseases (GBD) appendices (Murray and Lopez 1996) do not contain data divided by age ranges 60-65,  65-70 and 70 –75 in the same way as Nurminen and Karjalainen have them. To cover the age range 60-65 one third of the deaths of those aged 60-69 in Murray and Lopez have been taken. To cover the age group 65-70 two thirds of the deaths of those aged 60-69 in Murray and Lopez have been taken. For the age group 60-65 only 75 % of the deaths have been accepted as work-related. In the same way, for the age group 65-70 only 50 % of cases have been accepted. In order to cover 70-75 years,  Nurminen and Karjalainen have taken 25 % of the cases. Because the GBD has only figures for over 70+, only 10 % of these death figures have been used. The attributable fraction for circulatory systems diseases is 12.4 %. The same fraction for men is 14.4 and for women 6.7 %.

Neuro-psychiatric conditions

One third (33 %) of the figures was taken into account for the ages 15-29. From the age group 30 to 70+ all the figures were included. Because of the long latent period, the age group over 70 was also calculated. The attributable fraction for neuro-psychiatric conditions is 3.4 %. For men it is 6.6 % and for women 1.8 %. These attributable fractions are revised using the number of cases. Nurminen and Karjalainen have categorized this disease group differently. They have calculated separate attributable fractions for mental disorder (attr.fr.md) and nervous system diseases (attr.fr.nsd). In this study the revised attributable fraction was calculated using the proportion of attributable fractions to the total number of deaths that occur in Finland. The equation for the revised attributable fraction for neuro-psychiatric (attr.frnp) conditions is (equation 9):[image: image9.wmf]
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The same calculations were done for attributable fractions for men and women.   

Digestive systems diseases

In this group of diseases one third (33 %) is calculated for those aged 15 to 29 years. All of the ages from 30 to 69 years are included. The age group 70+ is excluded totally. The attributable fraction for digestive systems diseases is 2.1 %. That for men is 2.3 % and for women's 1.5 %. 

Diseases of the genitourinary system
Also in this disease group only one third (33 %) of the figures was taken into account for those aged 15-29 years. The figures of all deaths were included for all other age groups. The attributable fraction for the genitourinary system is 1.3 %. For men it is 3.0 and for women 0.4 %.   

 

2.3 Other factors which affect to occupational accidents and work-related diseases

There are many relevant factors affecting occupational accidents and work-related diseases, or having some kind of influence on work places. It was decided to review some well-known affects of disease. A literature review was done for these special theme, namely drugs and alcohol, tobacco smoking, shiftwork and overwork, child labour, communicable diseases, violence in work places as well as differences between men and women.
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