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ABSTRACT 
 

Professional and domestic cleaning is associated with work-related asthma 
(WRA). This position paper reviews the literature linking exposure to cleaning 
products and the risk of asthma and focuses on prevention. Increased risk of 
asthma has been shown in many epidemiological and surveillance studies, and 
several case reports describe the relationship between exposure to one or more 
cleaning agents and WRA. Cleaning sprays, bleach, ammonia, disinfectants, 
mixing products, and specific job tasks have been identified as specific causes 
and/or triggers of asthma. Because research conclusions and policy suggestions 
have remained unheeded by manufactures, vendors, and commercial cleaning 
companies, it is time for a multifaceted intervention. Possible preventive 
measures encompass the following: substitution of cleaning sprays, bleach, and 
ammonia; minimizing the use of disinfectants; avoidance of mixing products; 
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use of respiratory protective devices; and worker education. Moreover, we 
suggest the education of unions, consumer, and public interest groups to 
encourage safer products. In addition, information activities for the general 
population with the purpose of improving the knowledge of professional and 
domestic cleaners regarding risks and available preventive measures and to 
promote strict collaboration between scientific communities and safety and 
health agencies are urgently needed. 

[BOX 1] 
 
In Europe, the fraction of adult asthma attributable to occupational exposure ranges 
between 10% and 25% [1]. Work-related asthma (WRA) includes occupational 
asthma (OA), caused by exposure to high or low molecular weight agents in the 
workplace, and work-exacerbated asthma (WEA), in which pre-existing or 
concurrent asthma is exacerbated by various work-related factors, such as accidental 
spills, second-hand cigarette smoke, or exertion [2, 3]. 
Cleaners constitute a large professional group in developed countries. In industrial 
cleaning, about 30% are migrant workers and about 40% of women are domestic 
cleaners [4, 5]. Professional and domestic cleaning has been associated with new-
onset OA due to sensitizers and irritant exposure as well as WEA and respiratory 
symptoms without asthma [5-7]. 
It is likely that nonoccupational physicians (general practitioners, allergologists, and 
pneumologists) frequently see patients with asthma who work with exposure to 
cleaning products. However, prevention of work-related respiratory diseases in 
cleaners has not received sufficient attention from healthcare professionals, 
employers, and policy makers despite knowledge on the dimension of the problem 
and identification of specific products and job tasks responsible for asthma 
symptoms. Effective prevention strategies addressed to workers using cleaning 
products are urgently needed. 
 
The aims of this document are as follows: 
 

• to summarize the current scientific evidence linking exposure to cleaning 
products to the risk of asthma; and 

• to provide suggestions for prevention, such as avoidance of exposure, 
educational activities, and safety training addressed to general practitioners, 
allergologists, chest physicians, and others managing asthma in cleaning 
workers. 

METHODS 
 
This consensus document was prepared by a European Academy of Allergy and 
Clinical Immunology (EAACI) task force consisting of an expert panel of 
allergologists, pneumologists, occupational physicians, and epidemiologists. 
The literature was reviewed by the panel members, using a MEDLINE search. A 
meeting was held to review the findings and to reach informal consensus. Further 
consensus was reached by an informal iterative process by input from all panel 
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members into the drafts of the document. The original aim of the task force was to 
advance recommendations using an evidence-based system. However, it was 
recognized that the quality of published studies in this area was heterogeneous, and 
thus, no evidence-based recommendations could be provided. Instead, ‘key 
messages’ (see Key Messages Box) or ‘suggestions’ are provided based on the 
consensus of the expert panel members. 

Data sources, search strategy, and study selection 
 
Published studies were identified from PubMed covering the years from 1976 
through September 30, 2012. We used the following key words search strategy: 
(cleaning worker* OR cleaning product* OR cleaner*) AND (asthma OR 
respiratory). We also reviewed all selected papers for reference citations within the 
1976–2012 time frame that had not been otherwise identified in the initial search and 
added relevant papers. 

Definition of cleaning workers 
 
We defined cleaning workers or cleaners as individuals whose work involves 
cleaning of industrial settings, public, or private buildings. In this definition, we 
include (i) professional nondomestic and domestic cleaners, whose primary task is 
cleaning offices and/or homes for payment, (ii) nonprofessional home cleaners (e.g., 
housewives), and (iii) other jobs where the use of cleaning products at work is 
common (e.g., nurses). Professions in which cleaning products were used outdoors 
(e.g., road cleaners) were not included. 

EPIDEMIOLOGY 
 

Cleaning work and asthma 
 
The first evidence for an increased risk of asthma related to cleaning work comes 
from epidemiological studies based on general population samples. During the last 
two decades, a 50–100% higher risk of (work-related) asthma or respiratory 
symptoms has been observed in an asthma case–control study [8] and other cross-
sectional studies [6, 9, 10] in different areas of the world (Table 1). One study also 
observed an increased risk of asthma among women who had left their cleaning job 
[5]. Regarding the type of cleaning work, studies in Spain found higher asthma risks 
for home cleaners as compared to other indoor cleaners [5, 11], while a large Finnish 
study found consistently increased risks across a wide variety of cleaning workers 
[12]. The latter study observed the highest risk of asthma among cleaners of 
industrial sites involving a recognized risk of WRA, thus suggesting that exposures 
to products or waste from the manufacturing process where the cleaning is performed 
may be relevant. The risk of new-onset asthma related to cleaning work has been 
confirmed so far in two longitudinal population-based studies, although risk 
estimates did not reach conventional levels of statistical significance and/or were 
only observed in women [1, 13]. 
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[TABLE 1]  
 
Few workforce-based studies in cleaners have been performed. Advantages over 
population-based studies include opportunities for more specific and less biased 
assessment of occupational exposure and bigger numbers of individuals with specific 
exposures. In general, results confirmed an increased asthma risk in cleaners when 
compared with other employees of the same companies [14, 15]. 
Thus, although definitions of both cleaning work and asthma (symptoms, doctor 
diagnosis, and/or bronchial hyper-responsiveness) were heterogeneous among 
studies, there is considerable evidence from epidemiological studies that cleaning 
work is associated with asthma. 

Use of cleaning products and asthma 
 
The use of cleaning products provides a more specific exposure definition than 
‘cleaning work’ and is also relevant in other occupations such as healthcare 
professionals, animal husbandry, and food processing workers (Table 2). In 
population-based studies, exposure to cleaning agents across different occupations is 
typically assessed using job exposure matrices. Exposure to ‘industrial cleaning 
agents’ was associated with asthma and/or asthma severity in several studies with 
different designs [1, 16-19]. In workforce-based studies, specifically designed 
questionnaires for the respective sector(s) have been used and have consistently 
shown associations between the use of cleaning products and asthma among cleaners 
[14, 15] and in other occupations involving the use of cleaning products [20-22]. 
Finally, a study in US homemakers showed that cleaning activities were related to 
short-term lower respiratory tract symptoms among asthmatic, but not among 
nonasthmatic women [23]. 

[TABLE 2] 
 

Specific cleaning exposures and asthma 
 
The identification of specific cleaning exposures that are driving the increased 
asthma risks is crucial for the development of preventive measures. In cleaning 
workers, asthma symptoms or asthma exacerbations have been associated with the 
use of sprays [11, 24-26], bleach [25, 27], waxing [14], and a history of acute 
inhalations [15, 27]. In other occupations involving the use of cleaning products, 
asthma was associated with exposure to disinfectants [20] and bleach, ammonia, and 
sprays [28]. 

SURVEILLANCE STUDIES 
 
Several WRA surveillance studies from different countries have reported cases of 
OA in cleaning workers or related to professional use of cleaning products. 
Occupational disease registries provide an important source of information on the 
relative occurrence of asthma in different jobs and on specific causal agents, 
although they likely under-represent true incidence. Nevertheless, occupational 
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disease registry reports and registry linkage studies show overall that cleaning 
products are relevant agents implicated in WRA. 

European countries 
 
In Finland, the incidence and risk of asthma among female cleaners employed in 
different industries were explored [12]. All Finnish females employed as cleaners 
and all those employed in administrative work were followed for asthma incidence 
through a record linkage from 1986–1998. An individual was defined as an ‘incident 
case of asthma’ if that individual received rights for special reimbursement of asthma 
medication from the national health insurance, which required documented 
physician-diagnosed asthma, or was recognized as having OA. 
There were 2414 and 5235 cases of asthma among cleaners and administrative 
workers, respectively, the relative risk (RR) being 1.5 (95% confidence interval (CI) 
1.4–1.6) in cleaners. The risk was increased in cleaners working in nearly all major 
sectors of economic activity, but cleaners employed by companies concerned with 
the manufacture of basic metals (RR 2.5, 95% CI 1.7–3.6) and food products (RR 
2.2, 95% CI 1.7–2.8) had the highest risk. Only 1% of the total cases of asthma 
among cleaners had been recognized as OA. 
Work-related asthma trends in France in terms of industrial activities and the main 
causal agents over the period 2001–2009 have been reported [29]. Data were 
collected from the French National Network of Occupational Health Surveillance 
and Prevention and showed that WRA declined in France over the study period. 
Analyses by causal agents showed that only WRA reported from exposure to 
quaternary ammonium compounds (Quats), used as sterilizing or cleaning agents, 
had increased significantly over the observation period, and also a slight, but not 
significant, increase (from 2.6% in 2001 to 5.4% in 2009 of total WRA cases) was 
observed for cleaning products other than Quats. The health and social sector 
demonstrated both a growing number of cases reported from the use of Quats and a 
decrease in the number of cases related to aldehyde and latex exposure. 
In 2002, a voluntary registry of occupational respiratory diseases was initiated in 
three regions of Spain (Asturias, Catalonia, and Navarre), and cleaning agents 
accounted for 5% of OA cases [30]. In Catalonia, this voluntary reporting system had 
shown that in 2002 among 174 newly diagnosed cases of OA, cleaning agents were 
suspected as being the causal agent in 9% of cases. In addition, 46 cases of acute 
inhalations were reported, and cleaning was the most frequently reported occupation 
associated with acute inhalations (26%). 
The Surveillance of Work-Related and Occupational Respiratory Disease (SWORD) 
scheme in the UK observed a decline in OA and inhalation injuries over the period 
1992–2001 [31]. Although in this registry cleaning products are not listed among the 
most frequent causes of OA in the UK, a detailed analysis of the data for 1992–2001 
showed that the annual average incidence of asthma for domestic cleaners was one of 
three of the overall OA incidence. 

North American countries 
 
In the USA, the states of California, Massachusetts, Michigan, and New Jersey 
conducted WRA surveillance as part of the Sentinel Event Notification System for 
Occupational Risks (SENSOR) [32]. The Californian surveillance system showed 
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that janitors and cleaners had the highest incidence of WRA. Of all new-onset WRA 
cases, 3.4% were exposed to cleaning products [33]. Rosenman et al. [34] reviewed 
the reports on WRA as part of the SENSOR from 1993 to 1997 and found that 12% 
of the 1915 confirmed cases of WRA were associated with exposure to cleaning 
products. Among the cleaning products, the most commonly identified were bleach, 
ammonia, acids, and disinfectants such as aldehydes and Quats. Janitors, nurses, and 
nurses' aides were the three most common occupations reported. 
A study carried out in Alberta (Canada) linked data from compensation claims and 
physician billing data to identify the incidence of new-onset adult asthma and 
showed an increased risk of OA related to cleaning agents in men (odds ratio (OR) 
1.9, 95% CI 1.3–2.7) [35]. 
In summary, cleaning products are increasingly incriminated as a causative agent of 
WRA in registry-based studies from several countries, accounting for 3.4% to 12% 
of reported asthma cases. However, the validity of the registries depends on the 
adequacy of complete reporting and quality of the diagnostic work-up applied to 
suspected cases of WRA, and there may be a reporting bias toward well-known 
etiologic agents as cleaning products are under-reported. International comparisons 
are hampered by the different diagnostic criteria used and differences in reporting 
systems (mandatory versus voluntary, specialization of physicians involved, target 
population, etc.). 

CASE REPORTS 
 
In the last 30 years, several case reports described the relationship between exposure 
to one or more specific cleaning agents and WRA. Table 3 lists case reports of OA in 
which the diagnosis was based on work-related respiratory symptoms and bronchial-
specific inhalation challenges. When feasible, specific skin prick tests were also 
used. Specific etiological agents involved in cases of OA were disinfectants or 
detergents, such as chloramine-T, Quats, ethanolamine, ethylenediaminetetraacetic 
acid (EDTA), dishwasher detergent powder and bleach [36-43], respiratory irritants 
[44-47], enzymes [48, 49], and molds [39]. Possible mechanisms were IgE-mediated, 
immunologic non-IgE, and pharmacologic. 

[TABLE 3] 
 
Table 4 shows cases of irritant-induced asthma and reactive airways dysfunction 
syndrome (RADS), in which the diagnosis was based on work-related respiratory 
symptoms ± pulmonary function tests or bronchial hyper-reactivity (BHR). 

[TABLE 4] 
 
Inhalation accidents, such as mixing bleach with ammonia or dishwashing liquid 
(hypochlorite + ammonium salts → chloramines) or acid detergents (→ chlorine) 
before use, were associated with asthma symptoms [50], RADS [51, 52], and WEA 
[53, 54] (Table 5). 
[table 5] 
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MECHANISMS OF ASTHMA RELATED TO CLEANING PRODUCTS 
 
Exposure to the ingredients of cleaning products may give rise to both new-onset 
asthma, with or without a latency period, and WEA. In most cases, the underlying 
pathogenic mechanisms remain largely unknown. Most cleaning agents have an 
irritating effect on airways, but occasionally some can induce true sensitization by an 
immunologic mechanism. Inhalation of irritants can induce bronchial epithelial 
damage, resulting in several events: a pro-inflammatory response, neurogenic 
inflammation due to exposed nerve endings, and finally, increased lung permeability 
and remodeling of the airway epithelium [55-57]. These effects may facilitate 
allergic sensitization, but also may increase BHR to an allergen to which the subject 
has been previously sensitized [58]. Studies of subjects exposed to chlorination 
products, mainly in swimming pool, suggest that they promote allergic sensitization 
by compromising the permeability or the immunoregulatory function of epithelial 
barriers or exacerbate allergic diseases [59]. Conversely, the presence of atopy does 
not appear to influence the development of respiratory symptoms induced by 
cleaning products [7]. Likewise, children exposed to regular house cleaning with 
bleach were less likely to have asthma, eczema, and been sensitized to indoor 
aeroallergens, especially house dust mite [60]. However, cleaning workers can be 
exposed to common indoor allergens (e.g., house dust mites, animal dander, molds, 
and cockroaches) in the workplace that may have important influence on their 
asthma. 
The main sensitizers contained in cleaning products are disinfectants such as Quats 
(e.g., benzalkonium chloride) [38], amine compounds [61], aldehydes [62], and 
fragrances [63] (Table 3). A clear IgE mechanism has been demonstrated only for 
chloramine-T [37, 39] and enzymes [48, 49]. However, specific inhalation challenges 
using other agents elicited asthmatic reactions, suggesting an immunologic non-IgE 
mechanism similar to that due to agents of low molecular weight that induce OA 
[55]. 
A few studies have investigated bronchial inflammation or airway response to irritant 
products [25]. Hox et al. [64] in an animal model have demonstrated that induction 
of BHR by inhalation of hypochlorite depends on a neuroimmune interaction that 
involves transient receptor potential ankyrin 1 (TRPA1) channel-dependent 
stimulation of sensory neurons and mast cell activation. 
Recently, Sastre et al. [43] investigated the effects of bleach inhalation on pulmonary 
function and inflammatory parameters among cleaning employees and controls with 
and without BHR. Subjects were challenged with placebo or bleach (at 0.4 ppm of 
chlorine). The fall in FEV1 during the bleach challenge was greater than that during 
the placebo challenge in nine subjects with BHR in comparison with 10 without 
BHR. The bleach challenge elicited two isolated late asthmatic reactions and one 
dual asthmatic reaction. Of all the patients challenged with bleach, only one had a 
significant decrease in the PC20 of methacholine 24 h after challenge. There were no 
clinically significant changes in sputum cell counts or fraction of exhaled nitric oxide 
(FENO) after bleach challenges. Therefore, it appears that chlorine inhalation even 
below the recommended 8-h occupational exposure level has the capacity to induce 
bronchial obstruction in some subjects whether they have BHR or not. 
Nevertheless, respiratory symptoms apparently induced by cleaning products cannot 
always be explained by asthmatic reactions. Some patients may develop the so-called 
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airway sensory hyper-reactivity induced by scents and inhaled chemicals [65]. 
However, it is known that the sense of smell is not a sensitive discriminator for 
irritancy and odor does not always mean toxicity [66]. Dysfunctions of the upper 
airway, such as irritable larynx syndrome or cough, may explain respiratory 
symptoms in some patients [67, 68]. 
In summary, the potential pathogenetic mechanisms to explain asthma or irritant 
effects of cleaning agents may include an allergic-mediated mechanism, a toxic-
mediated inflammation of upper and lower airways, or both mechanisms can enhance 
the other. 

EXPOSURE ASSESSMENT 
 
In studies of cleaning products and respiratory disorders, there are only limited 
reports of quantitative exposure assessment. One reason is because a large number of 
cleaning products exists, and many are complex mixtures of chemicals with different 
compositions and physicochemical properties. Therefore, multiple methods and 
measurement techniques are required [69]. Another reason is the type and frequency 
of products used which depends on the specific cleaning tasks. Thus, in a single 
room or setting, multiple cleaning tasks with different products may be performed, 
and during a single day, repetition of cleaning tasks is often necessary [70, 71]. 
Among others, Zock et al. [7] emphasized the need for quantitative exposure 
assessment approaches. Unfortunately, this is not always feasible (e.g., it is difficult 
to measure airborne Quats) [72]. A further need is to quantify short-term and peak 
exposures [71]. In contrast to continuous 8-h time-weighted average measurements, 
task-based exposure assessment studies (e.g., 10 min for each task) may be a good 
option to evaluate exposure variability [69]. Different factors with potential impact 
on exposure such as room size, ventilation, temperature, spray application (e.g., with 
nanoparticles), and task performance should be controlled during exposure 
assessment studies [73]. Another important point is that airborne chemicals from 
short-term cleaning tasks such as spray application can remain in the air even after 
completion of the cleaning process, leading to potential exposures shortly after 
cleaning [69]. 
Qualitative exposure data based on job titles and product types are often used as 
surrogate markers to estimate the exposure in epidemiological studies of respiratory 
disorders (asthma) induced by cleaning products. Results from quantitative exposure 
assessment studies may be used to develop a questionnaire or a matrix to estimate the 
exposure of cleaning workers if exposure measurements are not available [6, 17]. 
As airborne measurements of workplace exposures require a variety of integrated 
sampling and measurement methods, which are costly and sometimes difficult to 
apply in field investigations, an alternative is the identification of exposure 
determinants as used by occupational hygienists. For example, a quasi-experimental 
study design was used with performance of workplace-related cleaning tasks under 
controlled conditions [74]. The authors concluded that product type, tasks performed, 
room size, and ventilation have significant impact on exposure during cleaning tasks. 
Inclusion of 2-butoxyethanol concentration in the statistical analysis gave the best fit 
of the multivariable model. In another study, significant exposure determinants of 
airborne 2-butoxyethanol, a known respiratory irritant and suspected human 
carcinogen commonly used in commercial and residential cleaning product 
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formulations, were identified, and statistical models for estimating workplace 
exposures were developed [75]. 
In conclusion, exposure studies should ideally include quantitative exposure 
assessment. If this is not feasible, qualitative exposure data and statistical models for 
estimating workplace exposure are acceptable options. 

AVOIDANCE OF EXPOSURE, EDUCATIONAL ACTIVITIES, AND SAFETY TRAINING 
 
Ideally, effective cleaning products that do not cause or exacerbate asthma would be 
available and affordable, and the task force considers this to be a priority need. 
Certain cleaning tasks and exposures, such as the use of cleaning sprays, bleach, 
ammonia, disinfectants, and mixing product, appear to carry more risk for asthma 
than others, and the task force advises that these be the initial focus for preventive 
interventions. 
 

Avoidance of specific exposures 
 
Powdered natural rubber latex gloves for cleaning have been mainly eliminated by 
changes to nonlatex or nonpowdered latex gloves. However, the risk of sensitization 
to cleaners is high with agents used in health care, such as glutaraldehyde and 
enzymes, to clean endoscopes and surgical instruments, while irritant effects that can 
cause RADS or irritant-induced OA, such as mixing bleach and ammonia in a small, 
poorly ventilated area, are more likely in washroom cleaning. Bleach has particularly 
been associated with WRA in Spanish cleaners [7, 25] and sprayed products among 
professional cleaners and healthcare workers [22]. 
Avoidance of glutaraldehyde has been achieved in part by changing to the less 
volatile ortho-phthalaldehyde. Using cleaning products that are wiped, not sprayed, 
and of low volatility has been associated with less asthma [27], but has not been 
assessed in an intervention study. Use of ‘green products’ has been suggested as a 
protective measure [76], but this designation is in large part beneficial on an 
environmental or energy basis and does not necessarily indicate that products are 
safer for inhalation (USA EPA Web site 
http://www.epa.gov/epp/pubs/guidance/standards.htm). A computerized quantitative 
structure–activity program may be a method to predict possible sensitizing potential 
of new agents before commercial introduction [77]. 
Other measures include maintaining records of incidents in larger workplaces and 
analyzing group results regularly to identify problem exposures and, where possible, 
replacing agents with less hazardous materials [78]. 
 

Health and safety education 
 
As an interim measure until safer products are in general usage, health and safety 
education is advised. Worker safety and health education as to the safe use of 
chemicals (including information and knowledge of material safety data sheets) and 
means of personal protective measures is a responsibility of employers. 
Collaboration between a cleaners' union and a public health organization was 
successful in eliminating the use of the most hazardous products, reducing the 
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number of different products used, banning the mixing of products, and enhancing 
safety training [79], showing feasibility of such an approach, but it was not evaluated 
for effectiveness in reduction of WRA. 
A systematic review in 2011 evaluated occupational-based behavioral interventions 
for workers exposed to dermal and respiratory hazards [80]. Only 10 potentially 
relevant articles included pre- and postintervention measures and a control group. 
None included asthma among cleaners. Effects of interventions were generally small, 
and there was likely to be selection bias, limiting generalizability of results. 
Although instruction was provided to workers and some studies tried to support 
implementation of changes by setting targets, none tried to influence social norms of 
the work environment such as peer pressure. 
At an earlier level, education of young asthmatics during their schooling or early in 
their working life may increase their awareness of possible effects of workplace 
exposures to chemicals such as those in cleaning products and possible ways in 
which to prevent or reduce effects [81, 82]. 
 

Protective respiratory devices 
 
With availability of safer products and good ventilation, these should eventually not 
be needed. A study that assessed factors related to self-reported use of respiratory 
protective devices (RPDs) while working found the following factors to be positively 
associated with better compliance with the use of RPDs [83]: compliance of co-
workers, conveniently located RPDs, safety training discussing the use of RPDs, fit 
testing available at the workplace, and age. This suggests a need to address social 
norms in the work environment as well as individual workers. 
As part of a study that evaluated risks of WRA in professional cleaners in Ontario, 
among cleaners surveyed, 94% reported receiving chemical safety training, but 13% 
found the topics hard to understand [84]. Those who did not receive safety training 
had a significant increase in frequency of WRA symptoms (OR 2.3, 95% CI 1.0–
5.3). 
 

Addressing needs of women cleaning in domestic environments 
 
As cleaning at work and at home is a women-dominated occupation and uncontrolled 
asthma is more frequent in women than in men, domestic exposures might partly 
explain gender differences in asthma control. Homemakers and housekeepers have 
no training on the potential toxicity of the products used. Information on the risk and 
on safe use of cleaning products through media, women's magazines, etc. may be 
useful. Programs that include education on the use of cleaning products may be 
associated with reduced use of agents that can trigger asthma and have been reported 
to result in reduced asthma symptoms in a poor community in Mexico [85]. 
Education of asthmatic patients by healthcare providers that includes dangers of 
mixing products, identification of higher-risk products, importance of ventilation, 
and appropriate RPD usage would be expected to reduce asthma effects due to 
cleaning products. 
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A European Policy Approach 
 
Regulations and databases such as REACH (Registration, Evaluation, Authorization, 
and Restriction of Chemical substances) may be helpful; for example, the CLP 
(classification, labeling, and packaging) regulation ensures that chemical hazards are 
clearly communicated to workers and consumers in the European Union through 
classification and labeling of chemicals (www.echa.eu). The task force consensus is 
that additional regulations and communication are needed to reduce the respiratory 
impact of cleaning agents at work and in the home. 

RESEARCH NEEDS 
 
Although epidemiological, surveillance, and case studies have provided considerable 
evidence that asthma can be caused or aggravated by exposure to cleaning agents, 
there are remaining needs for further research to better understand these effects and 
to develop strategies for exposure control and disease prevention. There is a need for 
more focused studies to clarify the underlying effect mechanisms and to evaluate the 
suspected risk factors in more detail. Cleaning-related asthma is a preventable 
disease, and to develop prevention strategies, it is necessary to identify both specific 
risk factors and effect mechanisms. 
Large-scale longitudinal studies can be helpful in understanding new-onset OA (with 
or without a latency period) and WEA, and reducing selection biases. An important 
aim should be the confirmation of individual cleaning chemicals that are likely to 
determine adverse effects on the airways. Phenotypic characterization of the asthma 
is important to help evaluate underlying mechanisms. Other respiratory outcomes 
should be considered; that is, rhinitis and lower respiratory tract disorders such as 
bronchitis and bronchiolitis. In particular, there are indications that upper respiratory 
tract symptoms can be caused and/or aggravated by cleaning exposures. 
Further surveillance studies are recommended with an effort to use comparable 
methods across working groups, schemes, and areas. Natural history of patients with 
respiratory symptoms or different types of WRA associated with specific tasks 
should be investigated with long-term follow-up studies, as well as outcome of 
symptoms and pulmonary function after avoidance of cleaning products. 
Diagnostic tools such as specific challenge and serial peak flow testing used in 
(mostly immunologic) OA research should be evaluated for cleaning-related 
(occupational) asthma. Finally, characterization of exposure to cleaning chemicals in 
different settings is important to develop preventive workplace control measures, for 
understanding possible effect mechanisms, and to improve quantification of 
exposure–response relationships in epidemiological studies. The knowledge gained, 
together with educational and communication tools, will eventually be important for 
the protection of workers using cleaning chemicals. 

CONCLUSIONS 
 
A large number of studies have demonstrated that domestic and professional cleaning 
work, especially when associated with the use of household cleaning sprays, bleach, 
ammonia, disinfectants, and mixing products, may have relevant implications for 
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public health. This is particularly important for common exposure such as the use of 
cleaning and air-refreshing sprays that are often associated with adult asthma. 
However, the conclusions of research on cleaners and consequent policy implications 
have not been heeded by commercial cleaning stakeholder organizations, such as 
manufactures, vendors, and commercial cleaning companies. We suggest a 
multifaceted intervention including: 
 

• the education of unions, consumer, and public interest groups to encourage 
safer products and other prevention methods as detailed above; 

• information activities through media, women's magazines, etc. addressed to 
the general population with the aim of improving knowledge among 
housewives and occupational domestic cleaners regarding main risks (e.g., 
mixing products, the use of cleaning sprays, and bleach) and available 
preventive measures; 

• improve labeling of cleaning products and recommend the users carefully 
read labels; 

• collaboration between scientific communities and agencies, such as the 
European Agency for Safety and Health at Work, the European Chemicals 
Agency, and the Occupational Health and Safety Administration (OSHA); for 
example, publication of consensus documents produced by the EAACI and 
the European Respiratory Society (ERS) for the scientific community and 
decision makers. 

ACKNOWLEDGMENT 
 
We thank Katherine Brandt Tonato for reviewing the manuscript. 

AUTHOR CONTRIBUTIONS 
 
This position paper is the result of the collaboration of a panel of experts who 
contributed to the document according to their different experiences and 
competences, coordinated by Andrea Siracusa. 

CONFLICTS OF INTEREST 
 
All authors have no conflicts of interest to declare. 

REFERENCES 
 
1 Kogevinas M, Zock JP, Jarvis D, Kromhout H, Lillienberg L, Plana E et al. Exposure to 

substances in the workplace and new-onset asthma: an international prospective 
population-based study (ECRHS-II). Lancet 2007;370:336–341. 

2 Moscato G, Pala G, Barnig C, De Blay F, Del Giacco SR, Folletti I et al. EAACI consensus 
statement for investigation of work-related asthma in non-specialized centres. Allergy 
2012;67:491–501. 

3 Tarlo SM, Balmes J, Balkissoon R, Beach J, Beckett W, Bernstein D et al. American 
College of Chest Physicians Consensus Statement: diagnosis and management of work-
related asthma. Chest 2008;134(suppl):1S–41S. 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

4 Brun E (editor). The Occupational Safety and Health of Cleaning Workers. EU-OSHA – 
European Agency for Safety and Health at Work: Luxembourg, 2009. 

5 Medina-Ramón M, Zock JP, Kogevinas M, Sunyer J, Antó JM. Asthma symptoms in 
women employed in domestic cleaning: a community based study. Thorax 2003;58:950–
954. 

6 Kogevinas M, Antó JM, Sunyer J, Tobias A, Kromhout H, Burney P; and the European 
Community Respiratory Health Survey Study Group. A population based study on 
occupational asthma in Europe and other industrialised countries. Lancet 1999;353:1750–
1754. 

7 Zock J-P, Vizcaya D, Le Moual N. Update on asthma and cleaners. Curr Opin Allergy Clin 
Immunol 2010;10:114–120. 

8 Ng TP, Hong CY, Goh LG, Wong ML, Koh KTC, Ling SL. Risk of asthma associated with 
occupations in a community-based case-control study. Am J Ind Med 1994;25:709–718. 

9 Arif AA, Delclos GL, Whitehead LW, Tortolero SR, Lee ES. Occupational exposures 
associated with work-related asthma and work-related wheezing among U.S. workers. Am 
J Ind Med 2003;44:368–376. 

10 Eng A, Mannetje A‘T, Douwes J, Cheng S, McLean D, Ellison-Loschmann L et al. The 
New Zealand Workforce Survey II: occupational risk factors for asthma. Ann Occup Hyg 
2010;54:154–164. 

11 Zock JP, Kogevinas M, Sunyer J, Almar E, Muniozguren N, Payo F et al. on behalf of the 
Spanish working group of the ECRHS. Asthma risk, cleaning activities and use of specific 
cleaning products in Spanish indoor cleaners. Scand J Work Environ Health 2001;27:76–
81. 

12 Karjalainen A, Martikainen R, Karjalainen J, Klaukka T, Kurppa K. Excess incidence of 
asthma among Finnish cleaners employed in different industries. Eur Respir J 2002;19:90–
95. 

13 Jaakkola JJK, Piipari R, Jaakkola MS. Occupation and asthma: a population-based 
incident case-control study. Am J Epidemiol 2003;158:981–987. 

14 Obadia M, Liss GM, Lou W, Purdham J, Tarlo SM. Relationship between asthma and 
work exposure among non-domestic cleaners in Ontario. Am J Ind Med 2009;52:716–723. 

15 Vizcaya D, Mirabelli MC, Antó JM, Orriols R, Burgos F, Arjona L et al. A workforce-based 
study of occupational exposures and asthma symptoms cleaning workers. Occup Environ 
Med 2011;68:914–919. 

16 Kennedy SM, Le Moual N, Choudat D, Kauffmann F. Development of an asthma specific 
job exposure matrix and its application in the epidemiological study of genetics and 
environment in asthma (EGEA). Occup Environ Med 2000;57:635–641. 

17 Le Moual N, Kennedy SM, Kauffmann F. Occupational exposures and asthma in 14,000 
adults from the general population. Am J Epidemiol 2004;160:1108–1116. 

18 Le Moual N, Siroux V, Pin I, Kauffmann F, Kennedy SM; on behalf of the Epidemiological 
Study on the Genetics and Environment of Asthma (EGEA). Asthma severity and 
exposures to occupational asthmogens. Am J Respir Crit Care Med 2005;172:440–445. 

19 Wang TN, Lin MC, Wu CC, Leung SY, Huang MS, Chuang HY et al. Risk of exposure to 
occupational asthmogens in atopic and nonatopic asthma: a case control study in Taiwan. 
Am J Respir Crit Care Med 2010;182:1369–1376. 

20 Massin N, Hecht G, Ambroise D, Héry M, Toamain JP, Hubert G et al. Respiratory 
symptoms and bronchial responsiveness among cleaning and disinfecting workers in the 
food industry. Occup Environ Med 2007;64:75–81. 

21 Delclos GL, Gimeno D, Arif AA, Burau KD, Carson A, Lusk C et al. Occupational risk 
factors and asthma among healthcare professionals. Am J Respir Crit Care Med 
2007;175:667–675. 

22 Arif AA, Delclos GL. Association between cleaning-related chemicals and work-related 
asthma and asthma symptoms among healthcare professionals. Occup Environ Med 
2012;69:35–40. 

23 Bernstein JA, Brandt D, Rezvani M, Abbott C, Levin L. Evaluation of cleaning activities on 
respiratory symptoms in asthmatic female homemakers. Ann Allergy Asthma Immunol 
2009;102:41–46. 

24 Nielsen J, Bach E. Work-related eye symptoms and respiratory symptoms in female 
cleaners. Occup Med (Lond) 1999;49:291–297. 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

25 Medina-Ramón M, Zock JP, Kogevinas M, Sunyer J, Basagaña X, Schwartz J et al. 
Short-term respiratory effects of cleaning exposures in female domestic cleaners. Eur 
Respir J 2006;27:1196–1203. 

26 Zock JP, Plana E, Jarvis D, Antó JM, Kromhout H, Kennedy SM et al. The use of 
household cleaning spray and adult asthma. An international longitudinal study. Am J 
Respir Crit Care Med 2007;176:735–741. 

27 Medina-Ramon M, Zock JP, Kogevinas M, Sunyer J, Torralba Y, Borrell A et al. Asthma, 
chronic bronchitis, and exposure to irritant agents in occupational domestic cleaning: a 
nested case-control study. Occup Environ Med 2005;62:598–606. 

28 Mirabelli MC, Zock JP, Plana E, Antó JM, Benke G, Blanc PD et al. Occupational risk 
factors for asthma among nurses and related healthcare professional in an international 
study. Occup Environ Med 2007;64:474–479. 

29 Paris C, Ngatchou-Wandji J, Luc A, McNamee R, Bensefa-Colas L, Larabi L et al. 
members of the RNV3P. Work-related asthma in France: recent trends for the period 2001-
2009. Occup Environ Med 2012;69:391–397. 

30 Orriols R, Isidro I, Abu-Shams K, Costa R, Boldu J, Rego G et al. members of the 
Enfermedades Respiratorias Ocupacionales y Medioambientales (EROM) Group. 
Reported occupational respiratory diseases in three Spanish regions. Am J Ind Med 
2010;53:922–930. 

31 McDonald JC, Chen Y, Zekveld C, Cherry NM. Incidence by occupation and industry of 
acute work related respiratory diseases in the UK, 1992-2001. Occup Environ Med 
2005;62:836–842. 

32 Jajosky RA, Harrison R, Reinisch F, Flattery J, Chan J, Tumpowsky C et al. Surveillance 
of work-related asthma in selected U.S. states using surveillance guidelines for state health 
departments–California, Massachusetts, Michigan, and New Jersey, 1993-1995. MMWR 
CDC Surveill Summ 1999;48:1–20. 

33 Reinisch F, Harrison RJ, Cussler S, Athanasoulis M, Balmes J, Blanc P et al. Physician 
reports of work-related asthma in California, 1993-1996. Am J Ind Med 2001;39:72–83. 

34 Rosenman KD, Reilly MJ, Schill DP, Valiante D, Flattery J, Harrison R et al. Cleaning 
products and work-related asthma. J Occup Environ Med 2003;45:556–563. 

35 Cherry N, Beach J, Burstyn I, Fan X, Guo N, Kapur N. Data linkage to estimate the extent 
and distribution of occupational disease: new onset adult asthma in Alberta, Canada. Am J 
Ind Med 2009;52:831–840. 

36 Bernstein JA, Stauder T, Bernstein DI, Bernstein IL. A combined respiratory and 
cutaneous hypersensitivity syndrome induced by work exposure to quaternary amines. J 
Allergy Clin Immunol 1994;94:257–259. 

37 Kujala VM, Reijula KE, Ruotsalainen E-M, Heikkinen K. Occupational asthma to 
chloramine-T solution. Respir Med 1995;89:693–695. 

38 Purohit A, Kopferschmitt-Kubler M-C, Moreau C, Popin E, Blaumeiser M, Pauli G. 
Quaternary ammonium compounds and occupational asthma. Int Arch Occup Environ 
Health 2000;73:423–427. 

39 Mäkelä R, Kauppi P, Suuronen K, Tuppurainen M, Hannu T. Occupational asthma in 
professional cleaning work. Occup Med (Lond) 2011;61:121–126. 

40 Savonius B, Keskinen H, Tuppurainen M, Kanerva L. Occupational asthma caused by 
ethanolamines. Allergy 1994;49:877–881. 

41 Laborde-Castérot H, Villa AF, Rosenberg N, Dupont P, Lee HM, Garnier R. Occupational 
rhinitis and asthma due to EDTA-containing detergents or disinfectants. Am J Ind Med 
2012;55:677–682. 

42 Hannu TJ, Riihimäki VE, Piirilä PL. Reactive airways dysfunction syndrome from acute 
inhalation of dishwasher detergent powder. Can Respir J 2012;19:e25–e27. 

43 Sastre J, Madero MF, Fernández-Nieto M, Sastre B, Del Pozo V, Potro MG et al. Airway 
response to chlorine inhalation (bleach) among cleaning workers with and without bronchial 
hyperresponsiveness. Am J Ind Med 2011;54:293–299. 

44 Boulet L-P. Increases in airway responsiveness following acute exposure to respiratory 
irritants – Reactive airway dysfunction syndrome or occupational asthma? Chest 
1988;94:476–481. 

45 Quirce S, Gala G, Pérez-Camo I, Sánchez-Fernández C, Pacheco A, Losada E. Irritant-
induced asthma: clinical and functional aspects. J Asthma 2000;37:267–274. 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

46 Lynch RM. Modeling of exposure to carpet-cleaning chemicals preceding irritant-induced 
asthma in one patient. Environ Health Persp 2000;108:911–913. 

47 Franzblau A, Sahakian N. Asthma following household exposure to hydrofluoridric acid. 
Am J Ind Med 2003;44:321–324. 

48 Hole AM, Draper A, Jolliffe G, Cullinan P, Jones M, Taylor AJ. Occupational asthma 
caused by bacillary amylase used in the detergent industry. Occup Environ Med 
2000;57:840–842. 

49 Brant A, Hole A, Cannon J, Helm J, Swales C, Welch J et al. Occupational asthma 
caused by cellulase and lipase in the detergent industry. Occup Environ Med 2004;61:793–
795. 

50 Racioppi F, Daskaleros PA, Besbelli N, Borges A, Deraemaeker C, Magalini SI et al. 
Household bleaches based on sodium hypochlorite: review of toxicology and poison control 
center experience. Food Chem Toxicol 1994;32:845–861. 

51 Deschamps D, Soler P, Rosenberg N, Baud F, Gervais P. Persistent asthma after 
inhalation of a mixture of sodium hypochlorite and hydrochloric acid. Chest 
1994;105:1985–1986. 

52 Gorguner M, Aslan S, Inandi T, Cakir Z. Reactive airway dysfunction syndrome in 
housewives due to a bleach-hydrochloric acid mixture. Inhal Toxicol 2004;16:87–91. 

53 Centers for Disease Control. Chlorine gas toxicity from mixture of bleach with other 
cleaning products – California. JAMA 1991;266:2529, 2533–2534. 

54 Mapp CE, Pozzato V, Pavoni V, Gritti G. Severe asthma and ARDS triggered by acute 
short-term exposure to commonly used cleaning detergents. Eur Respir J 2000;16:570–
572. 

55 Maestrelli P, Boschetto P, Fabbri LM, Mapp CE. Mechanisms of occupational asthma. J 
Allergy Clin Immunol 2009;123:531–542. 

56 Quirce S, Barranco P. Cleaning agents and asthma. J Investig Allergol Clin Immunol 
2010;20:542–550 

57 Lemière C, Malo JL, Boutet M. Reactive airways dysfunction syndrome due to chlorine: 
sequential bronchial biopsies and functional assessment. Eur Respir J 1997;10:241–244. 

58 Molfino NA, Wright SC, Katz I, Tarlo S, Silverman F, McClean PA et al. Effect of low 
concentrations of ozone on inhaled allergen responses in asthmatic subjects. Lancet 
1991;338:199–203. 

59 Bernard A. Chlorination products: emerging links with allergic diseases. Curr Med Chem 
2007;14:1771–1782. 

60 Nickmilder M, Carbonnelle S, Bernard A. House cleaning with chlorine bleach and the 
risks of allergic and respiratory diseases in children. Pediatr Allergy Immunol 2007;18:27–
35. 

61 Blomqvist AM, Axelsson IG, Danielsson D, Kiviloog J, Ulander A, Zetterström O. Atopic 
allergy to chloramine-T and the demonstration of specific IgE antibodies by the 
radioallergosorbent test. Int Arch Occup Environ Health 1991;63:363–365. 

62 Quirce S, Gómez M, Bombín C, Sastre J. Glutaraldehyde-induced asthma. Allergy 
1999;54:1121–1122. 

63 Quirce S, Fernández-Nieto M, del Pozo V, Sastre B, Sastre J. Occupational asthma and 
rhinitis caused by eugenol in a hairdresser. Allergy 2008;63:137–138. 

64 Hox V, Vanoirbeek JA, Alpizar YA, Voedisch S, Callebaut I, Bobic S et al. Crucial role of 
transient receptor potential ankyrin 1 and mast cells in induction of nonallergic airway 
hyperreactivity in mice. Am J Respir Crit Care Med 2013;187:486–493. 

65 Ternesten-Hasséus E, Lowhagen O, Millqvist E. Quality of life and capsaicin sensitivity in 
patients with airway symptoms induced by chemicals and scents: a longitudinal study. 
Environ Health Perspect 2007;115:425–429. 

66 Abraham MH, Sánchez-Moreno R, Cometto-Muñiz JE, Cain WS. A quantitative structure 
activity analysis on the relative sensitivity of the olfactory and the nasal trigeminal 
chemosensory systems. Chem Senses 2007;32:711–719. 

67 Hoy RF, Ribeiro M, Anderson J, Tarlo SM. Work-associated irritable larynx syndrome. 
Occup Med (Lond) 2010;60:546–551. 

68 Ternesten-Hasséus E, Larsson S, Millqvist E. Symptoms induced by environmental 
irritants and health-related quality of life in patients with chronic cough – a cross-sectional 
study. Cough 2011;7:6. 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

69 Bello A, Quinn MM, Perry MJ, Milton DK. Quantitative assessment of airborne exposures 
generated during common cleaning tasks: a pilot study. Environ Health 2010;9:76. 

70 Bello A, Quinn MM, Perry MJ, Milton DK. Characterization of occupational exposures to 
cleaning products used for common cleaning tasks – a pilot study of hospital cleaners. 
Environ Health 2009;8:11. 

71 Wolkoff P, Schneider T, Kildesø J, Degerth R, Jaroszewski M, Schunk H. Risk in 
cleaning: chemical and physical exposure. Sci Total Environ 1998;215:135–156. 

72 Vincent G, Kopferschmitt-Kubler MC, Mirabel P, Pauli G, Millet M. Sampling and analysis 
of quaternary ammonium compounds (QACs) traces in indoor atmosphere. Environ Monit 
Assess 2007;133:25–30. 

73 Michel K, Scheel J, Karsten S, Stelter N, Wind T. Risk assessment of amorphous silicon 
dioxide nanoparticles in a glass cleaner formulation. Nanotoxicology 2013;7:974–988. 

74 Bello A, Quinn MM, Milton DK, Perry MJ. Determinants of exposure to 2-butoxyethanol 
from cleaning tasks: a quasi-experimental study. Ann Occup Hyg 2013;57:125–135. 

75 Vincent R, Cicolella A, Surba I, Reieger B, Poirot P, Pierre F. Occupational exposure to 2-
butoxyethanol for workers using window cleaning agents. Appl Occup Environ Hyg 
1993;8:580–586. 

76 Okumura K. The use of third-party review to reduce health and environmental hazards 
from surfactants and cleaning products in the janitorial industry. J Environ Health 
2009;71:20–23. 

77 Seed M, Agius R. Further validation of computer-based prediction of chemical asthma 
hazard. Occup Med (Lond) 2010;60:115–120. 

78 Weaver VM, McDiarmid MA, Guidera JA, Humphrey FE, Schaefer JA. Occupational 
chemical exposures in an academic medical center. J Occup Med 1993;35:701–706. 

79 Pechter E, Azaroff LS, López I, Goldstein-Gelbs M. Reducing hazardous cleaning product 
use: a collaborative effort. Public Health Rep 2009;124(Suppl 1):45–52. 

80 Lunt JA, Sheffield D, Bell N, Bennett V, Morris LA. Review of preventative behavioural 
interventions for dermal and respiratory hazards. Occup Med (Lond) 2011;61:311–320. 

81 Bhinder S, Cicutto l, Abdel-Qadir HM, Tarlo SM. Perception of asthma as a factor in 
career choice among young adults with asthma. Can Respir J 2009;16:e69–75. 

82 Moscato G, Pala G, Boillat MA, Folletti I, Gerth van Wijk R, Olgiati-Des Gouttes D et al. 
EAACI position paper: prevention of work-related respiratory allergies among pre-
apprentices or apprentices and young workers. Allergy 2011;66:1164–1173. 

83 Fukakusa J, Rosenblat J, Jang B, Ribeiro M, Kudla I, Tarlo SM. Factors influencing 
respirator use at work in respiratory patients. Occup Med (Lond) 2011;61:576–582. 

84 Ricciuto DR, Obadia M, Liss GM, Tarlo SM. The effect of workplace safety training and 
comprehension on the incidence of occupational asthma among indoor cleaners. Chest 
2006;130:155S. 

85 Hernandez AA, Grineski SE. Exploring the efficacy of an environmental health 
intervention in Ciudad Juarez, Mexico. Fam Community Health 2010;33:343–353. 

  

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

TABLES 

 
 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 
 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

http://www.nivel.eu/


Siracusa, A
., B

lay, F. de, Folletti, I., M
oscato, G

., O
livieri, M

., Q
uirce, S., R

aulf-H
eim

soth, M
., 

Sastra, J., Tarlo, S.M
., W

alusiak-Skorupa, J., Zock, J.P. A
sthm

a and exposure to cleaning 
products: a European A

cadem
y of A

llergy and C
linical Im

m
unology task force consensus 

statem
ent. A

llergy: 2013, 68(12), 1532-1545 

This is a N
IVEL certified Post Print, m

ore info at http://w
w

w
.nivel.eu 

 
 

http://www.nivel.eu/


Siracusa, A
., B

lay, F. de, Folletti, I., M
oscato, G

., O
livieri, M

., Q
uirce, S., R

aulf-H
eim

soth, M
., 

Sastra, J., Tarlo, S.M
., W

alusiak-Skorupa, J., Zock, J.P. A
sthm

a and exposure to cleaning 
products: a European A

cadem
y of A

llergy and C
linical Im

m
unology task force consensus 

statem
ent. A

llergy: 2013, 68(12), 1532-1545 

This is a N
IVEL certified Post Print, m

ore info at http://w
w

w
.nivel.eu 

 
 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 
 

http://www.nivel.eu/


Siracusa, A., Blay, F. de, Folletti, I., Moscato, G., Olivieri, M., Quirce, S., Raulf-Heimsoth, M., 
Sastra, J., Tarlo, S.M., Walusiak-Skorupa, J., Zock, J.P. Asthma and exposure to cleaning 
products: a European Academy of Allergy and Clinical Immunology task force consensus 
statement. Allergy: 2013, 68(12), 1532-1545 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 
 

 
 

http://www.nivel.eu/

	Asthma and exposure to cleaning products – a European Academy of Allergy and Clinical Immunology task force consensus statement
	A. Siracusa1,*, F. De Blay2, I. Folletti3, G. Moscato4, M. Olivieri5, S. Quirce6, M. Raulf-Heimsoth7, J. Sastre8, S. M. Tarlo9, J. Walusiak-Skorupa10 andJ.-P. Zock11,12,13
	Abstract
	[box 1]
	Methods
	Data sources, search strategy, and study selection
	Definition of cleaning workers

	Epidemiology
	Cleaning work and asthma

	[table 1]
	Use of cleaning products and asthma

	[table 2]
	Specific cleaning exposures and asthma

	Surveillance studies
	European countries
	North American countries

	Case reports
	[table 3]
	[table 4]
	Mechanisms of asthma related to cleaning products
	Exposure assessment
	Avoidance of exposure, educational activities, and safety training
	Avoidance of specific exposures
	Health and safety education
	Protective respiratory devices
	Addressing needs of women cleaning in domestic environments
	A European Policy Approach

	Research needs
	Conclusions
	Acknowledgment
	Author contributions
	Conflicts of interest
	References
	TABLES



