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Environmental burden of Disease 
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Environmental burden of Disease 
- Disease group wise 
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The "modifiable environment" includes  
 pollution of air, water and soil 
 radiations  
 noise 
 occupational risks 
 the built environment, incl housing and road design 
 land use patterns 
 agricultural methods and irrigation schemes 
 manmade changes to the climate and ecosystems 
 behaviour related to the environment (such as hand-washing 

    or personal protection.  
 
Excluded from the definition are individual choices: 

 alcohol and tobacco consumption 
 drug abuse 
 diet  
 natural environments or ecosystems 
 unemployment 
 natural biological agents (e.g. pollen) 
 person-to-person transmission 
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Impact of environment on health 

These results show that in 23 countries, the disease 
burden from the two risk factors 'unsafe water, sanitation & 
hygiene' and 'indoor air pollution from solid fuel use‘ alone 
accounts for more than 1/10th of the country's total disease 
burden, amounting together to 3 million deaths globally.  
       

Outdoor air pollution adds another 860,000 death annually. 
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• Allergies are escalating to epidemic proportion and becoming more 
severe and complex, and the heaviest burden is on children and young 
adults. 

• Allergy interacts with many other environmental factors such as 
pollutants, infections, lifestyle and diet that increase the impact on 
chronic disease. 

• The socioeconomic burden of allergic diseases is also rising in countries 
worldwide regardless of their economic status. 

• Increased disease awareness, improved patient care, better healthcare 
delivery, and a focus on preventative strategies are greatly needed. 

The Rising Global The Rising Global 
Burden of Allergic Burden of Allergic 
Diseases and AsthmaDiseases and Asthma  
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Asthma Allergic Rhinoconjunctivitis 

International Study of Asthma  
& Allergies in Childhood (ISAAC III) 
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The prevalence of allergic The prevalence of allergic 
diseases and asthma is diseases and asthma is 

escalatingescalating..  
• Approximately 30 to 40 percent of the world’s population suffers 

from allergic diseases. 

• An estimated 300 million individuals worldwide have asthma, and 
this is likely to increase to 400 million by the year 2025.* 

• Allergic rhinitis, a risk factor for asthma, affects 400 million people 
annually, and food allergies affect 200 to 250 million. 

• The number of avoidable deaths from asthma occurring every year 
is estimated at 250,000.* 

*World Health Organization (WHO) 
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Allergies are Allergies are 
becoming more becoming more 

severe and complexsevere and complex..  

• The increase in multiple allergies occurring in a single patient 
is making the global burden even more complex. 

• Rhinitis (“allergies”), conjunctivitis (itchy, red and watery 
eyes), and asthma occurring together in the same patient, or 
rhinitis, asthma and food allergies, are examples of complex 
allergies commonly manifesting together. 

• An integrated approach to diagnosis and treatment of 
allergies is required. 
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Established in 1951, the World Allergy 
Organization is a global federation of 89 

regional and national allergy, asthma and 
clinical immunology societies. 

 WAO’s mission is to be a global resource and advocate in the 
field of allergy, advancing excellence in clinical care through 
education, research and training as world-wide alliance of 
allergy and clinical immunology societies 

 

WORLD ALLERGY ORGANIZATION 
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WAO White Book on Allergy  

Editors: Ruby Pawankar , G. Walter Canonica, Stephen Holgate, Richard Lockey 



www.worldallergy.org 



www.worldallergy.org 

Why do we need the White Book 
on Allergy  
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Asthma 
 • . 

•  Globally 300 million people have asthma. 
•  The prevalence of asthma is rising especially in low and middle income 

countries as they adopt a more Western-type lifestyle.  
• The monetary costs of asthma are substantial and include both direct 

medical costs and the indirect costs, the latter associated with time lost from 
work and premature deaths. 

• National efforts to tackle asthma as a public health problem, such as the 
program introduced in Finland produce remarkable benefits that are 
reflected in dramatic reductions in deaths and hospital admissions. 

• Many barriers exist to a reduction in the worldwide burden of asthma. 
• There are unmet diagnostic, therapeutic, educational and financial needs to 

achieve better worldwide control of asthma. 
• More effort is needed to focus on ways to improve the management of 

asthma by focusing on disease control rather than treating acute episodes. 
This concept has to be embedded in healthcare programs. 
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22% 41%

48% 33%

44% 38%

51% 35%

0% 20% 40% 60% 80% 100%

ASIAN SURVEY : Impact of AR on 
Asthma in  Child’s Quality of Life 

Participation in 
leisure & sports . . . 

Concentration at 
work/ school 

Ability to enjoy 
social activities 

Ability to get a 
good night’s sleep 

A great deal and  Quite a lotA great deal and  Quite a lot          A little bitA little bit  

85% 85% 

82% 82% 

83% 83% 

63% 63% 

Total disrupted: Total disrupted: 

Erkka V and Pawankar R, 2007 

Most patients (73%) had pre-existing AR when diagnosed with asthma.  
most troublesome symptom was wheezing (17%) and coughing (17%). 
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Food Allergy 
 • Globally, 220 – 250 million people may suffer from food allergy. 

• Food allergy significantly affects the quality of life of sufferers (mainly  
   children). 
• Stakeholders must be prepared to meet the needs of patients by enhancing  
   the diagnostic process, the traceability of responsible foods, and the  
   availability of substitute foods, assisting hospitalized patients, and  
   preventing mortality. 
• Large areas in the world lack legislation on food labelling. As diagnostic  
   and therapeutic decision strategies are not clear-cut, evidence-based  
   guidelines are necessary for clinicians, patients, governments and industry  
   to deal with the challenge of food allergy. Such guidelines, eg, the WAO  
   recommendation on the Diagnosis and Rationale Against Cow’s Milk  
   Allergy (DRACMA) are available and are ready to be implemented. 
• Epidemiologic studies are necessary, in particular, in less 
   developed areas of the world. 
• Oral desensitization represents a promising approach to reduce the burden  
    of disease caused by food allergy. 
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Anaphylaxis 
  

• There is lack of consensus about the definition of anaphylaxis and this lack  
   of consensus in definition contributes to the variability in its identification,  
   treatment and the use of epinephrine. 
• The variability and severity of anaphylaxis is somewhat dependent on the  
    route by which the allergen or inciting agent is delivered, i.e. parenteral  
    versus oral administration; the former is commonly associated with more  
    severe reactions. 
• There is a variety of other terms which describe anaphylaxis which cause  
   confusion, especially with its definition and treatment. These include:  
   generalized systemic reaction; systemic allergic reaction; constitutional  
   reaction; and serious hypersensitivity reaction. 
• Anaphylaxis includes both allergic and non-allergic etiologies. 
• The term “anaphylactoid” is outdated 
•  Epinephrine, at appropriate doses, is the drug of choice to treat  
   anaphylaxis. 
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A few global facts and figures for two 
common allergic diseases, asthma and 
rhinitis: 

*  Direct costs: Expenditure on medications and health care provision 
** Indirect costs: Cost to society from loss of work, social support, loss of taxation income, home modifications, 
lower 
    productivity at work, etc. 
    Member Societies Survey Reports in: Pawankar R, Canonica GW, Holgate ST, Lockey RF. WAO White Book on 
    Allergy (World Allergy Organization, 2011), pp 153-226.  

Country Year costs 
calculated 

Population 
(2010) 

Disease Direct costs* Indirect costs** Total costs 
estimated 

Australia 2007 23 million All allergies A$1.1 billion A$8.3 billion A$9.4 billion 
Finland 2005 5.3 million All allergies €468 million €51.7 million €519.7 million 
South 
Korea 

2005 50 million Asthma 
Allergic Rhinitis   US $1.78 billion 

US $266 million 
Israel  7.5 million Asthma   US $250 million 
Mexico 2007 103 million Asthma   US $35 million 
USA 2007 

2005 
310.2 million Asthma 

Allergic Rhinitis 
US $14.7 billion 
US $11.2 billion 

US $5 billion 
Up to US $9.7 

billion 
US $19.7 billion 

Up to $20.9 
billion 
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Socioeconomic costs Socioeconomic costs   
rise with the incidence of rise with the incidence of 

allergic diseasesallergic diseases..  
  

• Direct costs include interference with breathing during 
day or night, emergency department visits, and 
hospitalizations. 

• Indirect costs include time lost from work, lower 
productivity, and premature death. 

• The quality of life of patients with allergic diseases is 
greatly reduced. 
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  Healthcare benefits from asthma 
intervention 

Haahtela et al, Thorax 1998 
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*PM=particulate matter; SO2=sulfur dioxide; CO=carbon  
Monoxide; NO2=nitrogen dioxide; NOx=nitrogen oxides 

Outdoor pollutants 

• Sources 
 - industrial 
 - commercial 
 - mobile 
 - urban 
 - regional 
 - agricultural 
 - natural 
 
• Products 
 - SO2, O3

-, NOx, CO, PM, SVOC 
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• Sources 
 - cooking  
 - combustion 
 - particle resuspension 
 - building materials 
 - air conditioning/cleaning  
 - consumer products  
 - smoking  
 - heating  
 - biologic agents 
 
• Products 
 - NOx, CO, CO2, SVOCs (semi-volatile organic compounds include 

aldehydes, dioxins, benzene,  1,3-butadiene, ozone (O3
-), bacteria, 

      mold-byproducts, endotoxin 

Indoor pollutants 
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Indoor, Outdoor pollution  
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1Norris et al Environ Health Perspect 1999;107:489-93.  
2Romieu et al Am J Epidemiol 1995;141:546-53.  

ER Visits for Respiratory 
Complaints and Air Pollutants  

• Numerous studies have found an association 
between PM 10 levels and ER visits for asthma. 

• An increase of 11 µg/m3 in fine PM was 
associated with an 11% increase in asthma ER 
visits.1 

•  Ozone and SO2 have been associated with ER 
visits for asthma in Mexico.2 
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Environmental factors Environmental factors 
increase the impact of increase the impact of 

chronic allergic diseasechronic allergic disease..  

• Allergic problems will increase further with environmental changes such as air 
pollution and ambient temperature increases that affect pollen counts and the 
presence or absence of stinging insects and molds associated with allergic 
diseases.  

• Exposure to outdoor/indoor pollutants has been associated with new onset of 
asthma, asthma complications, rhinitis, rhinoconjunctivitis, acute respiratory 
infections, increase of anti-asthmatic drug use, and hospital admissions for 
respiratory symptoms. 

• Access to healthy and adequate food sources may influence asthma through 
malnutrition or obesity risk, as both are linked to asthma and allergy.  

• Other factors include exposure to environmental tobacco smoke, early life 
respiratory viral infections, certain drugs, and stress.  
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Climate change and impact on allergies 
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Interventions on the Health 
Effects of Air Pollution 

•  Public health measures to decrease air pollutant 
levels improve respiratory outcomes.  

•  In Dublin, Ireland a ban on bituminous coal sales 
in in 1990 after 72 months resulted in a:1 

•     - 70% decrease in black smoke concentrations 
•     - 5.7% decrease in non-trauma death rates 
•     - 15.5% decrease in respiratory death rates 
•     - 10.3% decrease in cardiovascular death rates 
 
 

1Clancy et al Lancet 2002:360:1210-4 



www.worldallergy.org 

Disease Prevention  
by environmental interventions 

Globally, 24% of the total disease burden,  
or 13 million premature deaths, could 
potentially be prevented through environmental 
improvements (or shifted to other causes of 
premature death or disability). 
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Environmental health interventions can make a 
valuable and sustainable contribution towards 
reducing the global disease burden and 
improving the well-being of people everywhere.  
 
Many interventions can be cost-effective and have 
benefits beyond improving people's health 
 
Both the health sector and non-health sector actors 
can, and need, to take joint action to effectively 
address environmentally-mediated causes of 
disease. To do this global partnerships are essential.  

Disease prevention opportunities 
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Strategies for primary prevention in 
high risk atopic individuals and secondary 
prevention guidelines should be developed 
both for populations in developing countries, 
and for immigrants from developing countries 
to atopy-prevalent developed countries. 

Disease prevention opportunities 
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Preventative strategies Preventative strategies 
and an integrated and an integrated 

approach to treatment approach to treatment   
are neededare needed::  

1. Increased availability and accessibility to allergy 
diagnosis and therapies 

2. Advanced research toward preventive strategies to 
increase tolerance to allergens and slow disease 
progression 

3. Global partnerships of multi-disciplinary teams involving 
clinicians, academia, patient representatives, and 
industry 
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Global partnerships of multidisciplinary teams, 
involving policy makers, governments, health 
authorities, global organizations, clinicians, 
academia, patient representatives, and industry, 
should work towards a common goal of reducing 
the burden of non-communicable diseases, 
developing cost-effective innovative preventive 
strategies and a more integrated, holistic approach 
to treatment, thereby preventing premature and 
unwanted deaths and improving the quality of life of 
patients. 

TAKE HOME MESSAGE 


