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Abstract
Objectives: Several studies, mostly based on questionnaire-derived data, have shown an increased risk of allergic diseases, 
especially asthma, among cleaners. The risk factors and etiological mechanisms are still being investigated. Occupational 
exposure to various chemical and biological agents may induce specific sensitization and/or irritant effects. The aim of our 
study was to estimate the prevalence of work-related symptoms suggesting the presence of allergic disease reported by 
cleaners, and to relate them to the results of commercially available and standardized objective tests used for screening de-
tection of occupational sensitization and chronic respiratory disorders. Material and Methods: A cross-sectional study was 
performed among 142 Polish workers of cleaning service in their workplaces. A detailed questionnaire, skin prick tests to 
common allergens and chemicals used by these workers for cleaning purposes (chloramine T, chlorhexidine, formaldehyde, 
glutaraldehyde, benzalconium chloride), total and specific serum IgE antibodies to disinfectants and rest spirometry were 
performed in all the subjects. Results: Fifty nine percent of all the subjects declared occurrence of at least 1 symptom sug-
gesting allergic ailment during cleaning activities at work. Skin prick tests and specific serum IgE antibodies to disinfectants 
were negative in all the subjects. In 8 cases wheezing was detected during auscultation, but only in 5 of them obstructive 
pattern in rest spirometry was found. Conclusions: Occupational allergic causation of symptoms among cleaners could be 
less likely than work-related symptoms associated with exacerbations of new-onset or pre-existing respiratory diseases. 
Therefore, in this group of workers, mainly the non-specific irritant impact of chemicals on airways should be taken into 
consideration.
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INTRODUCTION

Cleaning job is one of the most dynamically developing ar-
eas of working services in Europe and cleaners constitute 
up to 10% of all working population [1,2]. This group of 
workers is exposed to a number of various agents in the 

workplace, including: chemicals, rubber gloves latex, fungal 
spores and house dust mites [2]. Due to their wide distribu-
tion, also in private households, daily exposure can be much 
stronger. The irritating effect of chemicals is well known, 
but their role in development of allergic inflammation is 
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result – approximately 1:10 and then 1:1). Control groups 
consisted of 10 non-atopic and 10 atopic persons. All SPT 
included positive (10 mg/ml histamine hydrochloride, 
Stallergenes, France) and negative controls (phenylated 
glycerol-saline, Stallergenes, France). Skin prick tests 
were performed on the volar part of the forearm using 
commercial extracts and standardized disposable lancets 
(Allergopharma, Germany). The results were assessed 
after 15 min. Positive SPT result was defined as a wheal 
diameter ≥ 3 mm in comparison with the negative control. 
Moreover, serum total IgE level and specific IgE (sIgE) 
to mixed disinfectants (pax6: chloramine, formaldehyde, 
ethy lene oxide, phthalic anhydride) were evaluated in 
all the subjects by using the fluoroenzymeimmunoassay 
method (ImmunoCap System, Phadia, Sweden). A cut off 
value for detection of specific IgE was 0.35 kU/l. 
The subjects had been avoiding steroids, antihistamines or 
antidepressants for at least 1 month before testing.

Ethics
The specification of the study was approved by The Bio-
ethical Committee at Nofer Institute of Occupational 
Medicine in Łódź (Poland) (decision number 20/2011). 
The subjects were informed in a written form about the 
research procedure and methods to be applied. Participa-
tion in the study was voluntary and required a written in-
formed consent. Personal data were coded.

Statistics
Statistical data and univariate analysis were performed us-
ing programme Statistica’98.

RESULTS

Women comprised 136 (95.7%) of all the study participants. 
Family history of atopy was positive in the case of 53 (37%) 
subjects. Seventy eight subjects (55% of the study popula-
tion) declared presence of a pet at home. Eighty two (57%) 

still unclear. The results of the so far conducted research 
indicate a higher risk of allergic respiratory diseases among 
cleaners, especially of the new-onset occupational asthma 
and exacerbations of pre-existing asthma [3,4]. 
The aim of our study was to estimate the prevalence of 
symptoms suggesting the presence of work-related respi-
ratory disease reported by Polish cleaners of health cen-
tres, and to relate them to the results of commercially 
available and standardized objective tests used for scree-
ning detection of occupational sensitization and chronic 
respiratory disorders.

MATERIAL AND METHODS

The study group included 142 cleaners, aged 23–62 years 
(age, mean ± standard deviation: 46.2±1.4) and working 
in professional medical centres for an average 6.3 years, 
who were examined in their workplaces. 
The participants underwent a detailed questionnaire [5] 
focused on past medical history and actual symptoms 
related to work (cough, dyspnoea, wheezing, rhinocon-
junctivatis and skin disorders including pruritus), physical 
examination, rest spirometry and skin prick tests (SPT) 
to common allergens (tree and grass pollens, weeds, Der-
matophagoides pteronyssinus, Dermatophagoides farinae, 
moulds (Allergopharma, Germany) and feathers (Stall-
ergenes, France)). Spirometry was carried out using spi-
rometer MicroLab (MicroMedical, England) and the 
best out of the 3 measurements was recorded. The results 
were expressed as a percentage of predicted values set 
by ERS/ATS norms [6]. 
On the basis of data obtained from the employers, infor-
mation from the workers and material safety data sheets 
of used cleaning products, we determined the main expo-
sure chemical compounds (chloramine T, chlorhexidine, 
formaldehyde, glutaraldehyde, benzalconium chloride). 
Skin prick tests to chemicals were performed in incre a-
sing concentrations (1:100 and in the case of negative 
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recognised by a physician in the past. 67 (47.2%) subjects 
developed at least 1 respiratory symptom during cleaning 
work. In general, airways ailments were observed most 
frequently – 64 (45%), then ocular – 38 (26,8%) and skin 
symptoms – 34 (24%). Nasal symptoms were the most 

admitted to a smoking habit, among these 56 (39%) were 
active smokers and 26 (18%) were ex-smokers. 84 (59%) 
participants reported at least 1 work-related symptom sug-
gesting allergic disease. None of the study participants had 
had asthma, rhinoconjunctivitis or allergic skin disease 

Table 1. Symptoms reported by the cleaners and related to work

Characteristic of 
the symptom

Work-related symptoms in cleaners
(N = 142)

at least one 
symptom of 

allergic disease
rhinitis conjunctivitis skin  

symptoms dyspnoea cough wheezing

n % n % n % n % n % n % n % 
Respondents 84 59.0 49 34.5 38 26.8 34 24.0 36 25.4 34 24.0 30 21.1
Symptom’s onset after 

beginning work as 
a cleaner

67 47.2 27 19.0 19 13.4 17 12.0 21 14.8 16 11.3 6 4.2

Exacerbation during 
work

77 54.2 36 25.4 22 15.5 18 12.7 13 9.2 22 15.5 22 15.5

Remission during break 
from work

69 48.6 26 18.3 19 13.4 19 13.4 12 8.5 9 6.3 16 11.3

1 – house dust mites – Dermatophagoides farinae, Dermatophagoides pteronyssinus. 
2 – mixed weeds – Taraxacum vulgare, Artemisia vulgaris, Plantago, Urtica dioica. 
3 – mixed pollens – Dactylis glomerata, Festuca elatior, Phleum pratense, Holcus lanatus, Poa pratensis, Arrhenatherum sp. 
4 – mixed moulds – Alternaria tenuis, Botrytis cinerea, Cladosporium herbarum, Culvularia lunata, Heliminthosporium, Fusarium moniliforme,  
Aspergillus fumigatus, Mucor mucedo, Penicillium notatum, Pullularia pullulans, Rhizopus nigricans, Serpula lacrimans. 
5 – mixed trees – alder-tree, hazel, poplar, elm-tree, willow, birch, beech, oak, plane tree. 
6 – mixed feathers – hen, goose, duck.

Fig. 1. Skin prick tests (SPT) results among the cleaners
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DISCUSSION AND CONCLUSIONS

In the European Community Respiratory Health Survey 
among 29 occupational groups, cleaning occupation had 
the 4th highest odds ratio (OR) –1.97 (95% CI: 1.33–2.92) 
for asthma [7]. This kind of work may increase the risk 
of allergic (induced by senisitizers) as well as non-allergic 
asthma (usually induced by irritants) [4]. The prevalence 
of work-related asthma symptoms (WRAS) was estab-
lished for 3.3%, whereas for work-exacerbated asthma 
(WEA) and occupational asthma (OA) for appropriate-
ly 1.1% and 0.8%, respectively among healthcare profes-
sionals occupationally exposed to cleaning agents [8]. 
The presence of occupational and non-occupational, 
high-molecular-weight (HMW) and low-molecular-weight 
(LMW) allergens in the workplace can modify immune 
response. For example, chloramine T is a well-recognised 
agent that may induce IgE-mediated allergic response [9] 
and chlorhexidine, widely used in cleaning products, can 
cause both IgE-mediated and non-IgE-mediated allergic 
reactions [10–12]. Formaldehyde is a well-known disin-
fectant, which may combine with larger protein molecules 
to create a new antigenic agent and probably induce 
specific IgE antibody production. However, it can also 
cause airways inflammation through a nonspecific irritant 

common ones, followed by conjunctivitis, skin symptoms 
and dyspnoea, cough and finally wheezing (Table 1). 
Respiratory disorders in physical examination, such as im-
pairment of nose patency or wheezing during auscultation, 
were found in 8 subjects (5.6%). The mean baseline spiro-
metric values in the study group did not show significant 
differences with reference to the predictive values. Only 
in 5 cases (3.5%) obstructive changes in rest spirometry, 
according to the values set by the ERS/ATS norms, were 
recognized. Positive SPT to at least 1 common allergen 
was reported in 27 subjects (19%), among these in 11 per-
sons with respiratory symptoms and 16 without airways 
ailments. Sensitization to house dust mites was the most 
common one in both groups (Figure 1). We did not report 
any positive SPT to disinfectants solutions. Total IgE level 
averaged 90.6±6.5 IU/ml and the level above 100 IU/ml 
was found in 23 (16%) subjects. sIgE to mixed disinfec-
tants was not detected in the study group.
Statistical data revealed an important relationship be-
tween respiratory and ocular symptoms as well as skin 
symptoms occurrence (Table 2). Association between oth-
er factors (smoking habit, family history of atopy, presence 
of pets at home, positive result of at least 1 SPT to com-
mon allergen, total IgE level > 100 IU/ml) and complaints 
concerning airways function disturbances was not found.

Table 2. Association between respiratory symptoms occurrence and other potential determinants of allergic diseases development 
among cleaners

Clinical feature

Cleaners with 
respiratory symptoms

(N = 64)
(n)

Cleaners without 
respiratory symptoms

(N = 78)
(n)

OR (95% CI) p

Smoking habit 39 42 1.34 (0.65–2.77) 0.390
Family history of atopy 27 27 1.38 (0.66–2.88) 0.350
Presence of pets at home 40 37 1.42 (0.89–3.84) 0.070
At least 1 positive SPT to common allergen 12 15 0.97 (0.38–2.43) 0.940
IgE level (total) > 100 IU/ml 12 11 1.41 (0.53–3.76) 0.450
Skin symptoms 22 13 2.62 (1.11–6.21) 0.014
Conjunctivitis 29 9 6.35 (2.53–16.34) < 0.005

SPT – skin prick test; IgE – immunoglobulin E; OR – odds ratio; CI – confidence interval.
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atopy in cleaners with respiratory disorders than in differ-
ent groups of workers.
Smoking habit was considered a risk factor for bronchial 
hypersensitivity among female cleaners and cooks [18]. 
Although positive correlation between these 2 points was 
observed in comparison to female office workers, it was 
not statistically important.
It seems that also the form of a cleaning product comes 
into prominence in developing allergy-like respiratory 
symptoms. The incidence of asthma is higher among clean-
ers who often use sprays [21]. Despite similar components 
of cleaning products, this trend was not observed among 
cleaners who usually used liquid chemicals [22]. Research-
ers suggested that using liquid forms of cleaning chemicals 
is connected with minor occurrence of asthma-like symp-
toms due to dust molecules hydration and decreased risk 
of inhaling them through the airways [23].
Chronic exposure as well as recurrent acute exposure to 
cleaning products seem to be risk factors for chronic re-
spiratory disorders [24,25]. In a Brazilian study [26] the 
estimated risk of occupational allergic rhinitis and asthma 
development increased along with the period of employ-
ment as a professional cleaning worker. This fact imposes 
adequate monitoring of workers’ health condition during 
examinations performed by prophylactic care physicians. 
Early recognition enables exposed workers to become 
aware of the necessity to avoid allergen and to begin treat-
ment, which are ones of the most important factors pre-
venting occupational disability.
Developing such a great number of potential allergic 
symptoms may result from non-IgE-mediated sensitiza-
tion or irritant-induced mechanism. For this reason, cer-
tain extent of prevention should be related to educating 
workers and to devising safe methods during multi-use 
cleaning, both in occupational settings as well as in private 
households (avoiding mixing chemicals and using sprays, 
improving rooms ventilation during cleaning activities, 
using personal self-care equipment).

effect [13]. What is more, some cleaning chemicals, like 
surfactants, may play a role of adjuvants which facilitate or 
intensify potential sensitization [14,15]. In our study a high 
prevalence of self-reported symptoms suggesting allergic 
disease in cleaners was not confirmed by the commercially 
available and standardized objective tests used for detec-
tion of occupational sensitization and pulmonary function 
disturbances. The presence of allergic symptoms in these 
workers may be elicited or deteriorated in the workplace 
by occurring in it irritants and non-occupational HMW-
allergens like dust mites. 
The high rate of respiratory complaints among clean-
ers could also result from the high female proportion 
in this working group. Gender is considered as a risk 
factor for occurrence of respiratory symptoms dur-
ing cleaning activities. Obadia et al. [16], according 
to questionnaire-derived data, have revealed a higher 
prevalence of respiratory complaints in women in com-
parison with men working in cleaning services. Gender 
differences may explain greater airways susceptibility 
to non-specific stimuli (non allergic) in women than in 
men. The mechanisms are related to different geometry 
of airways, significant cholinergic irritability and many 
hormonal factors [17]. However, this hypothesis needs 
further investigations, as our study did not comprise 
enough male participants to make any comparisons in 
relation to gender as a risk factor for developing allergic 
symptoms during cleaning. 
Atopy among cleaners, defined as at least 1 positive SPT to 
common aeroallergens, was observed in 32.5% of 43 fema-
le subjects examined in a cross-sectional Macedonian 
study. Similarly to our study, in that group mite sensitiza-
tion was the most important finding (20.9%) [18]. There 
is little evidence to support the major role of atopy in 
respiratory symptoms reported by cleaners. Positive cor-
relation between atopy and allergic rhinitis or asthma de-
velopment has been revealed in a Brazilian study [19], but 
Zock et al. [19,20] have certified less frequent presence of 
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