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Summary  

Background: In the European Union (EU) between 44 and 76 million individuals of 

the 217 million EU-employees suffer from allergic disease of the airways or the skin. 

Up to 90% of these persons are untreated or insufficiently treated. This has major 

socioeconomic consequences, in absence from work (absenteeism) but particularly 

in reduced productivity at work (presenteeism). 

Methods: We used published literature and online statistical information from 

Eurostat and Eurofound to assess the costs of allergic disease to society. 

Results:  Allergies have an impact on direct, indirect, intangible and opportunity 

costs. Most importantly, avoidable indirect costs per patient insufficiently treated for 

allergy for the EU range between 55 and 151 billion per annum due to 

absenteeism and presenteeism, i.e. 2405 per untreated patient per year. On the 

other hand, appropriate therapy for allergic diseases is available at comparatively 

low costs at an average 125 per patient annually, equalling only 5% of the costs of 

untreated disease, allowing potential savings of up to 142 billion. 
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Conclusions: A better care for allergies based on guideline-based treatment would 

allow Europe´s economy substantial savings. In addition allergies have an impact on 

learning and performance at school and university leading to opportunity costs for 

society. This cannot be calculated moneywise but will have an impact in a modern 

knowledge-based society. Still allergies are trivialized in society, noting that the costs 

of therapy are paid by patients and healthcare services whereas economic savings 

are made by employers and society. A change of this mind-set is urgently needed. 

 

Introduction 

Allergy covers a wide spectrum of diseases many of them being very frequent like 

allergic rhinitis, allergic asthma, atopic dermatitis, urticaria or contact allergies. 

Allergies had meanwhile become the most frequent chronic disease in the European 

Union. Already in 2004 the estimated overall prevalence of airways allergies was 

23% in a more recent investigation 31% (1, 2) and looking at any types of allergy in 

employees in Germany newest figures report 41%.   

Even with their vast prevalence, relative severity and huge impact on quality of life, 

allergic diseases are invariably trivialized. Trivialization is observed throughout all 

parts of society, not the least in medical universities where allergies have very little 

room in the curricula. In the media and in politics as well as research funding 

allergies are taken less seriously than medical conditions with potentially lethal 

consequences. 

Because patients with allergic disease themselves often perceive it as trivial, it is not 

surprising that a recent survey (3) reported that over half of individuals with allergic 

rhinitis had not seen a medical professional in the past year and almost one third 
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preferred non-prescription medication because they considered it not necessary to 

visit a doctor. However, there is a substantial group whose symptoms are 

inadequately controlled by pharmacological treatment. These patients have severe 

chronic upper airway diseases (SCUAD) (4). In these individuals, their disease is far 

from trivial as it causes impaired quality of life, social functioning, sleep, and 

school/work performance. 

Also, in a survey of chronic urticaria patients (5), only two in three respondents were 

taking prescription medication for their condition. In another survey (6), although 

78% of the respondents were taking prescription or over-the-counter medication, 

only 33% took it regularly. Furthermore, itching and physical discomfort remained 

inadequately treated for 68% of the respondents and sleep disturbances remained a 

problem for 48% of respondents. In spite of the evident frequency and burden so far 

the overall economic damage is caused by allergies in Europe in general have not 

been assesed in the literature.  

The paper is based on a task force initiative of the EU Network of Excellence in 

Allergy GA²LEN (Global Allergy and Asthma European Network) created to address 

this question. 

 

Methods  

In this manuscript, we estimated the socioeconomic costs to the European Union of 

allergic diseases by use of published literature and online statistical information from 

Eurostat (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/), a 

Directorate-General of the European Commission providing statistical information 
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about member states, and Eurofound (http://www.eurofound.europa.eu/), the 

European Foundation for the Improvement of Living and Working Conditions. 

Initially, we divided the total costs of allergic disease to both health services and 

society into its constitutive elements, namely direct costs, indirect costs, intangible 

costs and opportunity costs.  

The first studies taking into consideration the costs to the health services and society 

of allergic diseases have only been published in recent years. However, while many 

of these addressed lost productivity in terms of absence from work (absenteeism) 

and reduced working capacity  (presenteeism), they have used only the employees´ 

gross salary as a variable in the calculation (7) and ignored additional indirect costs, 

such as social security for the employer. To acknowledge this, in this study the 

employers ‘costs calculated by Eurostat were used. Not taken into account were the 

overhead costs (e.g. overhead for administration and cost of equipment used by the 

employee) as well as lost profits. Lost profits are part of opportunity costs and are 

based on the fact that an employer simply earns more per hour than the employee 

costs by selling the results of an employees labour but are impossible to calculate in 

this study.  

In studying the economic burden of disease in employees it has thus been accepted 

to concentrate on direct costs and indirect costs. This approach is also followed in 

this manuscript but the other cost factors will also at least be mentioned in the 

annex. 

The final calculation of the annual cost of undertreated allergic disease is complex 

and depends on many factors which may be summarised, for simplification, under 

seven headings: 1. The number of persons in the 15 – 65 age group possibly 
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employable; 2. The prevalence of allergic disease in the European Union; 3. 

Duration of symptoms; 4. Number of insufficiently treated and symptomatic patients;  

5. Absenteeism; 6. Effects on cognitive function and related presenteeism; 7. Cost of 

treatment. The answers were extrapolated from data based on Medline searches 

and available published official statistics at Eurostat. 

Details of the methods are supplied as supplementary data.  

 

RESULTS 

Based on the points raised above the following model calculation can be made for 

the effect of allergies in the working population (Table 1). The figures in this table are 

based on the following assumptions:  

 The 2012, average collectively agreed weekly working time in the European 

Union, including Croatia, stood at 38.1 hours and 25.3 days annual leave. 

http://www.eurofound.europa.eu/eiro/studies/tn1305017s 

 Each allergic person has allergic symptoms for 51 working days. The 

assumption is based on surmise that the average individual works 5 days a 

week and the average duration symptoms is 75 days per annum allowing an 

assumed additional 2.6 days off for holiday and vacation. 

 Each individual works 7.62 hours a day at an employer´s cost of 23.1 per 

hour, including all social costs, (average in the EU according to EUROSTAT, 

Table S2) (8). The calculated employer’s cost per employee per day is 176. 

 The rate of absenteeism is 3 days per annum. With an employer’s cost of 

176.per day, this equates to 528 per worker per annum. 
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 The rate of presenteeism of 10- 20%. The calculation of presenteeism is more 

difficult. Reduction of cognitive functions varies between minimally 10% even 

in mildly affected persons and frequently 30% especially during routine work 

but cannot be directly translated into presenteeism which is most likely higher 

as pointed out in the respective section above. To calculate the total cost of 

presenteeism, we have reduced the number of affected working days to 48 to 

compensate for those already lost to absenteeism. Therefore, the cost of 

presenteeism is 4.8 or 9.6 days at 176 per day which amounts to 845 for 

1690 per individual per year. 

 There are approximately 217.2 million employees aged 15- 65 in the 

European Union (9). Employment, in this context, covers both externally 

employed as well as self-employed persons. If we assume the lowest 

prevalence of allergic disease as 20%, 44 million workers will be affected 

while with the highest estimate of 35% this figure will be 76 million workers. 

 Only 10 % of patients are being treated optimally. The number of untreated or 

incorrectly treated patients, who are consequently partly or fully symptomatic, 

in all studies is approximately 90%. Thus, the total costs of absenteeism and 

presenteeism would apply 40 million workers if we assume the lowest 

prevalence of allergic disease as 20%, and 68 million with the highest 

estimate of 35%. 

Discussion 

The strength of this review is that for the first time a holistic approach is chosen not 

only to shed light on the overall burden of the plenty and very divergent diseases in 

the field of allergy but also on possible savings for society. On the other hand, all 
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outcomes must be checked for their reliability (robustness) and limitations of the 

chosen approach (and input parameters of the calculation) need to be analysed for 

sensitivity.  

In a sensitivity analysis, factors responsible for a possible underestimation are not 

quantifiable cost parameters, mainly intangible costs and opportunity costs. Also in 

the calculation of indirect costs only the direct employment costs were included but 

relevant aspects for employers like the overhead costs (e.g. overhead for 

administration and cost of equipment used by the employee) as well as lost profits 

were not.  

  
The major limitations responsible for a possible overestimation in any model 

calculation are the assumed input parameters. With the calculation for the cost of 

allergy to society, many of the assumptions made i.e. the number of affected 

persons, the number of employees in Europe and the costs per working hour, are 

extremely solid and are based on Eurostat statistics. The major contentious point is 

how much the reduction in cognitive function, which in itself is scientifically very solid, 

impacts the earnings of a company. This is clearly associated with the type of work 

and may have wide fluctuations and even the impact of absence of work is not 

undisputed among economists as e.g. the Hanover consensus (10) argues that 

absence is not equalling a 100% loss, as in some jobs the work will simply be taken 

over by co-workers. Thus as an input parameter on purpose 3 days absenteeism 

were chosen which is lower than the published values and the calculated 528 / per 

person per annum are in line with questionnaire based results of allergic rhinitis 

sufferers in France, where 543 / per person per annum were calculated (11).   



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

In presenteeism, the effect is less apparent and work will not be taken over easily by 

others thus reduction in cognitive functions can be easily translated 1:1 into loss of 

earnings in those jobs where concentration on mental tasks plays a major role, i.e. 

mainly all office jobs, it is much more difficult to translate this into a loss of earnings 

of jobs where manual tasks are needed or jobs where purely the presence of the 

employee is being paid for, e.g. a guard. However, there is also strong evidence that 

the lack of concentration caused by allergies and the wrong allergy treatment, mainly 

sedating antihistamines, causes a lot of damage also in jobs with manual labour. The 

clearest scientific evidence is found in the area of driving skills where an increased 

number of accidents is associated with both untreated allergic rhinitis and the use of 

sedating first-generation H1-antihistiamines (12). Also, of 5383 fatal aircraft accidents 

in the USA between 1990 and 2005, H1-antihistiamines were found in the blood of 

6% of the pilots (13). Deductive from that, it can be assumed that in those jobs 

where concentration on manual labour, be it in a factory in the assembly process or 

in jobs like a carpenter distraction, also leads to costs for the employer (14) which 

may be much higher that the assumed 10-20% loss of salary through reduced 

performance since the employer will have to pay for accidents of vehicles, secondary 

losses due to illness of employees after accidents as well as damage in the products 

produced e.g. in a factory if the quality has been impaired by the concentration of the 

employee. Another significant aspect in manual labour is the fact that the allergic 

condition can directly work related and work-related chronic hand eczema is an 

already acknowledged significant cost factor for employers with estimated indirect 

costs of 3422 EUR per person per annum (15). 
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In summary the input parameters for the indirect costs appear to be realistic and the 

variation range of the model calculation is sufficient to cover both best and worst 

case scenarios. 

The other part of the calculation is the direct costs of treatment. These can be more 

easily calculated and, on purpose, the highest conceivable average costs in the EU 

healthcare were used in the assessment. In most EU countries, esp. using generics, 

costs will be lower. 

What may be concluded from this review is clearly that allergies deserve a better 

public attention. Great advances have been made in Europe with campaigns of 

better prevention and early treatment of chronic diseases but allergies have not been 

a significant part of these programs so far. While it is clear that spending money in 

preventing, for example, cardiac disease, hypertension or diabetes saves later 

health-care costs, no one has yet calculated the costs of not spending money on 

allergic diseases.  

While the later healthcare costs for the progression of allergic diseases e.g. allergic 

rhinitis to asthma are also high (16) , the impact of not spending money on allergic 

diseases however is certainly the highest in all areas of health as the relation of low 

cost for treatment compared to high benefits is very favourable. Also an aspect of 

opportunity costs in healthcare that is often overlooked is at which age therapeutic 

measures or preventative algorithms should be introduced and what later 

implications this has to the long-term future of the gross national product. In allergic 

disease, which affects primarily young people and those of working age, it is evident 

that medical intervention as early as possible in life will have more impact on the 

productivity than in diseases affecting primarily the elderly. In young people, failure 
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to treat allergic rhinitis adversely affects school performance (17) and one in six 

patients with atopic eczema believed that their disease had a direct detrimental 

effect on their future careers (18).  

The final aspect of opportunity costs that needs to be considered is research 

funding. This is not the primary thrust of this paper, but suffice to say funding of 

research onto allergic diseases, their mechanisms and their impact on quality of life 

is minute compared with cancer, cardiac disease or hypertension. Most of the 

research money in this area comes from the pharmaceutical companies whose 

primary aim is to promote studies beneficial to their drugs. 

While we have been as objective as possible in deriving the costs of allergic disease, 

there is obviously some uncertainty about the input parameters that we have used. 

Clearly more targeted research is needed to get more precise estimates of these 

input parameters and obtain an even more accurate estimate of the enormous cost 

to society of what is considered by many to be a trivial disease. 

Clearly more targeted research is needed to get more precise estimates of these 

input parameters and obtain an even more accurate estimate of the enormous cost 

to society of what is considered by many to be a trivial disease. However, also more 

research is needed to understand the true economic impact of reduced capabilities 

of learning by undertreated allergies in school and university. As this is particularly 

difficult to quantify with missing tools, we here concentrated on the costs in the 

labourforce only. 

In conclusion, the savings to society in terms of avoidable lost productivity is 

between 55 and 151 billion per annum which can be achieved by investing  5 -

8.5 billion in better treatment. Additional to this are factors that cannot be readily 
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translated into money, such as opportunity costs to industry and detrimental effects 

on children’s learning and school performance. Thus with adding the other costs 

especially also occurring education the true cost is the best case scenario will easily 

be higher than  100 billion and not treating allergies is too expensive for our future. 

However, it needs to be noted, that the costs for treatment are paid by the healthcare 

services or insurance whereas the economic savings are made by the employer and 

society. Still this relation between investments and benefits is certainly one of the 

most favourable in medicine and economy, but it requires a change of mind-set.  

 

Acknowledgement:  

The paper was initiated through a taskforce initiative of the EU Network of 

Excellence in Allergy GA²LEN (Global Allergy and Asthma European Network). 

GA²LEN was initiated by the European Union Sixth Framework Programme 

(CORDIS Sixth Framework Programme; GA²LEN FP6; GA²LEN Contract number: 

FOOD-CT-2004-506378). GA²LEN is funded mainly on the support of the institutions 

who are members. In addition GA²LEN has received financial support for different 

projects from the following companies: Novartis, Stallergenes, Allergopharma, ALK 

Abelló, LETI laboratories, Grupo Uriach, PPD. For more support see 

www.ga²len.net. The work of the taskforce was financed exclusively by institutional 

commitments for a population-based analysis of indirect cost of allergic diseases in 

the European Union. 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Conflict of Interest: 
There is no conflict of interest. 

 
 
References 

1. Bauchau V, Durham SR. Prevalence and rate of diagnosis of allergic rhinitis in 

Europe. Eur Respir J 2004;24(5):758-764. 

2. Blomme K, Tomassen P, Lapeere H, Huvenne W, Bonny M, Acke F, et al. 

Prevalence of allergic sensitization versus allergic rhinitis symptoms in an unselected 

population. Int Arch Allergy Immunol 2013;160(2):200-207. 

3. Maurer M, Zuberbier T. Undertreatment of rhinitis symptoms in Europe: 

findings from a cross-sectional questionnaire survey. Allergy 2007;62(9):1057-1063. 

4. Bousquet J, Bachert C, Canonica GW, Casale TB, Cruz AA, Lockey RJ, et al. 

Unmet needs in severe chronic upper airway disease (SCUAD). J Allergy Clin 

Immunol 2009;124(3):428-433. 

5. Maurer M, Ortonne JP, Zuberbier T. Chronic urticaria: a patient survey on 

quality-of-life, treatment usage and doctor-patient relation. Allergy 2009;64(4):581-

588. 

6. Maurer M, Ortonne JP, Zuberbier T. Chronic urticaria: an internet survey of 

health behaviours, symptom patterns and treatment needs in European adult 

patients. Br J Dermatol 2009;160(3):633-641. 

7. Hellgren J, Cervin A, Nordling S, Bergman A, Cardell LO. Allergic rhinitis and 

the common cold--high cost to society. Allergy 2010;65(6):776-783. 

8. Eurostat. Employment costs.  2012  [cited; Available from: 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Labour_cos



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

t_per_hour_in_euros_(for_enterprises_with_10_or_more_employees),_2008-

2011.png&filetimestamp=20120424085138#file 

9. Eurostat. Eurostat home page.  2012  [cited; Available from: 

http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/  

10. Graf von der Schulenburg JM, Greiner W, Jost F, Klusen N, Kubin M, Leidl R, 

et al. German recommendations on health economic evaluation: third and updated 

version of the Hanover Consensus. Value Health 2008;11(4):539-544. 

11. Bachert C, Bousquet J, Canonica GW, Durham SR, Klimek L, Mullol J, et al. 

Levocetirizine improves quality of life and reduces costs in long-term management of 

persistent allergic rhinitis. J Allergy Clin Immunol 2004;114(4):838-844. 

12. Church MK, Maurer M, Simons FE, Bindslev-Jensen C, van Cauwenberge P, 

Bousquet J, et al. Risk of first-generation H(1)-antihistamines: a GA(2)LEN position 

paper. Allergy 2010;65(4):459-466. 

13. Sen A, Akin A, Craft KJ, Canfield DV, Chaturvedi AK. First-generation H1 

antihistamines found in pilot fatalities of civil aviation accidents, 1990-2005. Aviat 

Space Environ Med 2007;78(5):514-522. 

14. Murota H, Kitaba S, Tani M, Wataya-Kaneda M, Azukizawa H, Tanemura A, 

et al. Impact of sedative and non-sedative antihistamines on the impaired 

productivity and quality of life in patients with pruritic skin diseases. Allergol Int 

2010;59(4):345-354. 

15. Diepgen TL, Purwins S, Posthumus J, Kuessner D, John SM, Augustin M. 

Cost-of-illness analysis of patients with chronic hand eczema in routine care in 

Germany: focus on the impact of occupational disease. Acta Derm Venereol 

2013;93(5):538-543. 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

16. Zheng T, Yu J, Oh MH, Zhu Z. The atopic march: progression from atopic 

dermatitis to allergic rhinitis and asthma. Allergy Asthma Immunol Res 2011;3(2):67-

73. 

17. Walker S, Khan-Wasti S, Fletcher M, Cullinan P, Harris J, Sheikh A. Seasonal 

allergic rhinitis is associated with a detrimental effect on examination performance in 

United Kingdom teenagers: case-control study. J Allergy Clin Immunol 

2007;120(2):381-387. 

18. Zuberbier T, Orlow SJ, Paller AS, Taieb A, Allen R, Hernanz-Hermosa JM, et 

al. Patient perspectives on the management of atopic dermatitis. J Allergy Clin 

Immunol 2006;118(1):226-232. 

 

 

 

 

 

 

 

 

 

 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

 Table 1. Annual socioeconomic cost for employers due to absenteeism and presenteeism 

caused by undertreated allergic diseases and potential savings if treated in the EU. 

 Assuming a 
20% 

prevalence 
of relevant 

allergic 
diseases 
and 10% 

impairment 

Assuming a 
20% 

prevalence of 
relevant allergic 

diseases and 
20% 

impairment 

Assuming a 
35% 

prevalence of 
relevant allergic 

diseases and 
20% 

impairment 

 

Cost of absenteeism/worker/annum 

Cost of presenteeism/worker/annum 

Total cost/worker/annum 

Number of workers with allergic disease 

Number of workers with undertreated 
allergy 

Total allergy cost 

 

528 

845 

1373 

44 million 

40 million 

54.9 billion

 

528 

1690 

2218 

44 million 

40 million 

88.7 billion 

 

528 

1690 

2218 

76 million 

68 million 

150.8 billion 

Total additional costs for guideline 
approved treatment of untreated 
population 

5 billion 5 billion 8,5 billion 

Total potential savings 50 billion 84billion 142 billion 

 


