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Per request of the Scottish Parliament in the letter dated 21 February 2008, we hereby provide a 
written response to the specific issues raised in the petition PE1089 by Morag Parnell on 
behalf of the Women's Environmental Network Scotland, and the relevant action our 
organisation is taking to address these. The above-mentioned petition called on the Scottish 
Parliament to investigate any links between exposure to hazardous toxins in the environment and 
in the workplace and the rising incidence of cancers and other chronic illnesses.  Therefore 
specific issues raised in the petition is “links between occupational and environmental toxins and 
the rising incidence of cancers and other chronic illnesses.”  Because “other chronic illnesses” is 
not specific enough for us to address, we will respond to the three specific issues raised in the 
petition in our written response. 
 
1. The rising incidence of cancers 
 
Cancer is a leading cause of death worldwide and it is true that the total number of cases globally 
is increasing. The number of global cancer deaths is projected to increase 45% from 2007 to 2030 
(from 7.9 million to 11.5 million deaths), influenced in part by an increasing and aging global 
population. The estimated rise takes into account expected slight declines in death rates for some 
cancers in high resource countries. New cases of cancer in the same period are estimated to jump 
from 11.3 million in 2007 to 15.5 million in 2030.  

According to Health for All Database of WHO European Regional Office, 
(www.euro.who.int/hfadb), overall cancer incidence has been increasing in the United Kingdom 
over the past years as shown in the graph below.  The increasing trend is also observed in the 
most developed member countries of the European Union (so called EU-15 countries).  We don't 
have specific data on cancer incidence in Scotland.  We believe that the health statistics 
authorities and cancer registry offices will be able to provide answers to the questions on the 
trends in cancer incidence specific to Scotland.  

 
Source: WHO Europe Health For All Database, www.euro.who.int/hfadb  
 

 1

http://www.euro.who.int/hfadb
http://www.euro.who.int/hfadb


PE1089/G 

2. Links between cancer and exposure to hazardous toxins in the environment and in the 
workplace 
 
A number of common risk factors have been linked to the development of cancer: an unhealthy 
lifestyle (including tobacco and alcohol use, inadequate diet, physical inactivity), and exposure to 
occupational (e.g. asbestos) or environmental carcinogens, (e.g. outdoor and indoor air pollution), 
radiation (e.g. ultraviolet and ionizing radiation), and some infections (such as hepatitis B).  

The global burden is enormous. Tobacco use and exposure causes 1.5 million cancer 
deaths annually. Consequences of chronic hepatitis B kills 340 000 from liver cancer and 
cirrhosis. Many of these infections are due to the occupational exposure of the health care 
workers. Vaccines exist to prevent most of these deaths. Occupational carcinogens kill at least 
152 000 people. Indoor and outdoor air pollution leads to 71 000 cancer deaths, according to 
WHO’s Comparative Risk Assessment publications (www.who.int/healthinfo/boddocscra). 
 
Occupational carcinogens  
 
Most of the well-known or suspected occupational carcinogens have been evaluated by WHO 
agency, the International Agency for Research on Cancer (IARC) in Lyon, France. The most 
common occupational exposures concern solar radiation, passive smoking, crystalline silica, 
diesel exhausts, radon, wood dust, benzene, asbestos, formaldehyde, polycyclic aromatic 
hydrocarbons, chromium (VI), cadmium and nickel compounds (http://monographs.iarc.fr/). 
Twenty-eight agents are considered as definite occupational carcinogen, 27 agents probable 
occupational carcinogen, and 113 agents possible occupational carcinogens. IARC has also 
classified 16 industrial processes or occupations as carcinogenic to humans, including the rubber 
industry and  painting. 

WHO summarized the most important occupational carcinogens and health outcomes as 
below in the estimation of the burden of disease from occupational carcinogens 
(http://www.who.int/quantifying_ehimpacts/publications/en/ebd6.pdf). 
 
Occupational carcinogen     Outcome           
Arsenic, asbestos, beryllium, cadmium, chromium, diesel 
exhaust, nickel, silica      Cancer of the trachea, bronchus, or lung 
 
Benzene, ethylene oxide, and ionizing radiation   Leukaemia 
 
Asbestos       Malignant mesothelioma 
 
Source: Tim Driscoll, Kyle Steenland, Annette Prüss-Üstün, Deborah Imel Nelson, James Leigh. 
Environmental Burden of Disease Series, No. 6, Occupational carcinogens, Assessing the 
environmental burden of disease at national and local levels, WHO, Geneva, 2004 
 
Air pollution  
Several studies have associated the respirable suspended particles in the polluted urban air with a 
slightly increased risk of lung cancer, even at low urban exposure levels. Studies of the effects of 
particulate matters on health have been conducted in many cities during the last decade. The 
findings indicate air pollution seriously affects increase deaths from cardiovascular and 
respiratory diseases, and lung cancer. Fine particles called PM2.5 increased the risk by 14% for 
deaths from lung cancer per 10-μg/m3 increase in PM2.5 
(http://www.euro.who.int/document/mediacentre/fs0405e.pdf).  
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Environmental tobacco smoke (ETS) 
 
Exposure to ETS increases the risk of lung cancer by 20-30%. WHO has estimated that 9–13% of 
all cancer cases can be attributed to exposure to ETS in a non-smoking population where 50% are 
exposed to ETS (http://www.euro.who.int/air/activities/20050223_3). Over half of all children 
aged 13–15 years are exposed to ETS at home in the majority of the countries for which 
comparable information is available. In the Balkans and the Caucasus, exposure exceeds 90%. 
There is no comparable information for western European countries but studies suggest that 30–
50% of children are exposed to ETS at home. These children are at increased risk of adverse 
effects on their health including sudden infant death syndrome (SIDS), respiratory infections, 
asthma, and possibly lymphoma and brain tumours. 
(http://www.euro.who.int/Document/EHI/ENHIS_Factsheet_3_4.pdf)  

According to the Scottish Executive, Smoking in Public Places - A Consultation on 
Reducing Exposure to Second Hand Smoke, 2004, out of the 865 annual deaths caused by ETS in 
Scotland, an estimated 5% (44) are from lung cancer. 
(http://www.scotland.gov.uk/Publications/2004/12/20381/48299) 
 
Water contaminants 
 
There is extensive evidence of increased risks for urinary bladder cancer associated with arsenic 
in drinking water. All studies that involved populations with high long-term exposures found 
substantial increases in the risk for bladder cancer (IARC Volume 84, 2004). The recognition that 
arsenic was potentially carcinogenic arose from occurrences of skin cancer after ingestion of 
medicinal arsenic, arsenical pesticide residues and arsenic-contaminated drinking-water. Skin 
cancer is a commonly observed malignancy related to contamination of drinking-water with 
arsenic. Arsenic in drinking-water causes cancers of the urinary bladder, lung and skin.  

Dichloroacetic acid which occurs at micro-gram-per-liter levels in drinking water and 
swimming pools as a result of chlorination and chloramination and 3-Chloro-4-(dichloromethyl)-
5-hydroxy-2(5H)-furanone(MX) which is a  disinfection by product are classified as IARC as 
possibly carcinogenic to humans.  
 
Ionizing radiation  
 
There is comprehensive evidence of the association between high doses of ionizing radiation and 
cancer in humans. Recently, IARC classified X-rays, gamma rays and neutrons as carcinogenic to 
humans (Group 1). However, man-made sources give much greater public concern, e.g. nuclear 
power production, nuclear accidents (e.g.Chernobyl), atmospheric nuclear testing and other 
similar exposures.   
 
Solar radiation 
 
Sunlight exposure is the main environmental cause of skin cancer due to the exposure to  
ultraviolet (UV) light. Three main types of skin cancer are related to sun exposure. Squamous cell 
carcinoma shows the clearest relationship with cumulative sun exposure and is the most common 
form of skin cancer among people who work outdoors. Basal cell carcinoma is the most common 
type of skin cancer but its severity is limited since this tumour is localized at skin level. This type 
of skin cancer apparently shares an aetiological relationship to sun exposure with melanoma. 
Most melanomas seem to be caused by acute, intermittent and excessive exposure to the sun, 
mainly during childhood, but exposure in adulthood also contributes to the risk 
(http://www.euro.who.int/Document/EHI/ENHIS_Factsheet_4_2.pdf).  
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3. Relevant action that WHO is taking to address occupational and environmental cancer 
 
Relevant actions of WHO against cancer prevention, cure, and management are well summarised 
in the document, “The World Health Organization’s Fight Against Cancer” which can be 
downloadable at http://www.who.int/cancer/publicat/WHOCancerBrochure2007.FINALweb.pdf. 
We strongly recommend that policy-makers of the Member States should observe the guides and 
recommendations in the above document and the Cancer Prevention and Control Resolution cited 
below to address occupational and environmental cancer. It should be emphasized that prevention 
is an essential component of all cancer control plans because about 40% of all cancer deaths can 
be prevented. 
 The Cancer Prevention and Control Resolution of the 58th World Health Assembly, May 
2005, urged the WHO Member States to collaborate with WHO in developing and reinforcing 
comprehensive cancer control programmes tailored to the socioeconomic context, and aimed at 
reducing cancer incidence and mortality paying special attention to cancers for which avoidable 
exposure is a factor, particularly exposure to chemicals and tobacco smoke in the workplace and 
the environment, certain infectious agents, and ionizing and solar radiation 
(http://www.who.int/gb/ebwha/pdf_files/WHA58/WHA58_22-en.pdf).  
 WHO recommends the following outcome-oriented objectives for national cancer control 
programmes according to type of cancer:  

• preventable tumours (such as those of lung, colon, rectum, skin and liver): to avoid and reduce 
exposure to risk factors (such as tobacco use, unhealthy diets, harmful use of alcohol, 
sedentariness, excess exposure to sunlight, communicable agents, including hepatitis B virus and 
liver fluke, and occupational exposures), thus limiting cancer incidence; 

• cancers amenable to early detection and treatment (such as oral, cervical, breast and prostate 
cancers): to reduce late presentation and ensure appropriate treatment, in order to increase survival, 
reduce mortality and improve quality of life; 

• disseminated cancers that have potential of being cured or the patients’ lives prolonged 
considerably (such as acute leukaemia in childhood): to provide appropriate care in order to 
increase survival, reduce mortality and improve quality of life; 

• advanced cancers: to enhance relief from pain and other symptoms and improve quality of life of 
patients and their families. 

 The WHO Framework Convention on Tobacco Control, the first treaty ever negotiated 
under the auspices of the WHO, was adopted unanimously at the 56th World Health Assembly, 
May 2003. Its provisions cover the essential elements of comprehensive tobacco control.  
 The most efficient way to prevent occupational and environmental cancer is to avoid 
exposure to carcinogens. WHO provides policy recommendations to help the Member States stop 
using carcinogens in the workplace and the general environment. WHO works closely with the 
International Labour Organization (ILO) and United National Environment Programme (UNEP) 
to reduce asbestos and toxic chemical exposure and prevent occupational and environmental 
cancers. In 2006, for instance, WHO warned countries to stop using asbestos or face a cancer 
epidemic. It also provided a series of recommendations on eliminating asbestos-related diseases. 
WHO also provides health ministries with up-to-date information to frame health arguments and 
legislation to rid the working and living environment of carcinogens.  
 In May 2007, WHO Global Plan of Action for Workers’ Health 2008-2017 was endorsed 
at the 60th World Health Assembly. It provides policy-makers with a framework to protect 
workers from the workplace hazards including carcinogens. The WHO Regional Office for 
Europe is providing support to the governments and other stakeholders to implement this action 
plan in European countries (http://www.who.int/gb/ebwha/pdf_files/WHA60/A60_R26-en.pdf). 
 WHO European Office has developed the European Environment and Health Information 
System (ENHIS) to monitor the effectiveness of the environmental health policies in European 
countries targeting priority issues including environmental cancers such as leukemia and 
malignant melanoma (www.enhis.org). 
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