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Abstract
Introduction. A growing number of epidemiological studies suggest that paracetamol, which is commonly used in children, 
may be a risk factor for asthma, allergic rhinitis, and atopic eczema.�  
Objective. The aim of this study was to determine and characterize the correlation between paracetamol use and asthma, 
allergic rhinitis, and atopic eczema symptoms in the Polish population. �  
Materials and method. The study is part of the ECAP project involving the use of the ISAAC and ECRHS questionnaires. 
Completed questionnaires of 18,617 subjects, including 10,011 (53.8%) females, were analyzed. Children aged 6–7 (n=4,510), 
adolescents aged 13–14 (n=4,721), and adults aged 20–44 (n=9,386) constituted 24.2%, 25.4%, and 50.4% of respondents, 
respectively. Study subjects lived in 8 major urban centres and one rural area. The frequency of paracetamol use during 
the previous 12 months and symptoms of asthma, allergic rhinitis, and atopic eczema during that period were analyzed. �  
Results. The use of paracetamol was associated with a significant dose-dependent increase in the risk of asthma symptoms in 
all evaluated age groups. This was demonstrated via odds ratios (OR) for developing asthma symptoms, including wheezing 
or whistling in the chest in 6–7-year-olds and exercise-induced shortness of breath in 13–14-year-olds and adults, depending 
on the frequency of paracetamol use in the previous 12 months, compared to no paracetamol intake during that period.�  
Conclusions. The use of paracetamol in the last 12 months was associated with a significant dose-dependent increase in 
the risk of rhinitis and skin allergy symptoms, as demonstrated by the odds ratio. Therefore, frequent paracetamol use may 
be a risk factor for symptoms of asthma, rhinitis, and skin allergy in the Polish population. 
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INTRODUCTION

Abundant epidemiological observations from the last decades 
demonstrate a clear rise in the incidence of bronchial asthma 
and allergic rhinitis in developed countries [1]. Identifying 
the factors responsible for this phenomenon has been the 
objective of a number of research projects. One of the 
potential risk factors in the development of bronchial asthma 
is the use of paracetamol. Paracetamol is very commonly 
used, especially in children, as an analgesic and antipyretic, 
also as an ingredient of fixed-dose combinations [2]. In pain 
management strategies in children, whose pain is assessed 
as being mild, paracetamol is one of the medicines of choice 
[3]. An increasing number of publications indicate that 
paracetamol may be a risk factor for developing bronchial 
asthma. The published studies evaluated the effects of 
paracetamol exposure prenatally [4, 5, 6, 7], in early and 

late childhood [8, 9], adolescence [10, 11] and at adult age 
[12, 13, 14]. Paracetamol use may also be a risk factor for 
developing rhinitis, conjunctivitis, and eczema [9, 11]. The 
suspected mechanisms behind the observed correlations 
involve oxidative stress in the airways with its effect on 
inflammation, as well as a strong Th2-mediated response 
[15, 16] or airway epithelial damage as the effect of inhibiting 
cyclooxygenase-2, which plays a role in the repair of damaged 
airway epithelium [17, 18].

OBJECTIVE

The aim of the study was to determine and describe any 
correlation between paracetamol use and developing 
symptoms of asthma, allergic rhinitis, and allergic skin 
lesions in children, adolescents, and adults participating 
in the Epidemiology of Allergic Diseases in Poland, ECAP 
programme.Address for correspondence: Agnieszka Lipiec, Department of the Prevention of 

Environmental Hazards and Allergology, Medical University of Warsaw, Poland, 
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MATERIALS AND METHOD

Study population. The ECAP study used the complete 
European Community Respiratory Health Survey II (ECRHS 
II) and International Study of Asthma and Allergy in 
Childhood (ISAAC) questionnaires, translated into Polish 
and validated in a pilot study. Subjects living in the 8 largest 
Polish urban centres (each with a population of over 150,000) 
and one rural area (also with a population of over 150,000) 
were included in the study. The study group was randomized 
and stratified based on the PESEL number assigned to every 
Polish citizen. As in the ISAAC and ECRHS study protocols, 
this study included 3 groups of respondents; 6 – 7-year-old 
children, 13 – 14-year-old adolescents, and 20 – 44-year-
old adults. A total of 22,703 respondents were included in 
the study; however 18,617 questionnaires (including 10,011 
[53.8%] questionnaires completed by females) met the 
ultimate quality assessment criteria. Children aged 6 – 7 
(n=4,510), adolescents aged 13 – 14 (n=4,721), and adults 
aged 20 – 44 (n=9,386) constituted 24.2%, 25.4%, and 50.4% 
respondents, respectively.

Questionnaire-based survey. The study was conducted 
via Computer Assisted Personal Interviewing (CAPI) with 
the use of Personal Digital Assistant (PDA). Completed 
questionnaires were automatically transferred to the central 
database with the use of General Packet Radio Service (GPRS) 
to form the database for analysis. The response “Yes” to 
the question on the use of paracetamol (including fixed 
combination drugs) during the last 12 months (v 462) 
required indicating the frequency of use, according to the 
following classification: 1) at least once a year or 2) at least 
once a month. Asthma symptoms were assessed via the 
following questions:

–– Have you had wheezing or whistling in your chest at any 
time in the last 12 months? (v 136);

–– Have you been woken up with a feeling of tightness in your 
chest in the last 12 months? (v 139);

–– Have you had an attack of shortness of breath that came 
on during the day when you were at rest in the last 12 
months? (v 140);

–– Have you had an attack of shortness of breath that came on 
following strenuous activity in the last 12 months? (v 141).

Symptoms of rhinitis were identified with the following 
question: Have you ever had a problem with sneezing or a 
runny or blocked nose when you did not have a cold or flu 
in the last 12 months? (v 179).

Skin lesions were identified with the following questions: 
Have you ever had itchy skin changes coming and going for 
at least 6 months? (v 192);

–– Have you had these itchy skin changes in the last 12 
months? (v 193);

–– Have these itchy skin changes at any time affected any of 
the following places: the folds of the elbows, behind the 
knees, in front of the ankles, under the buttocks or around 
the neck, ears or eyes? (v 194).

Statistical analysis. Differences between groups in terms 
of binary variables regarding symptoms and diagnoses 
were calculated with a chi-square test with the P value. 
Correlations between diagnoses and exposure / individual 
symptoms represented as binary variables were assessed via 

simple and multiple logistic regression analyses. Separate 
odds ratio (OR) values with their 95% confidence intervals 
(CI) were calculated for all potential risk factors, individual 
diagnoses, and age groups. Risk factors involved in the simple 
regression analysis were subsequently analyzed in a multiple 
logistic regression model. The analyses were performed with 
the IBM SPSS Statistics v.19.0 and Statistica v.10 (StatSoft, 
Inc., USA); some of the graphs were created with Excel v.2010, 
Microsoft.

The study was approved by the institutional Bioethics 
Committee sand carried out as part of the project 
“Implementation of the system for prevention and early 
diagnosis of allergic disorders in Poland” (No. 6 P05 2005 
C/06572) funded by the Ministry for Health and Ministry 
for Science in Warsaw, Poland.

RESULTS

The proportion of respondents taking paracetamol at least 
once a month in the last 12 months was the highest at 41.29% 
(n=3,866) in the adult (ages 20 – 44) group, with the relevant 
values in the youngest age group (6 – 7 years) and in the group 
of 13 – 14-year-olds at 17.43% (n=782) and 26.33% (n=1,238), 
respectively. The mean rate of exposure to paracetamol at 
least once a month in the last 12 months in the total study 
population was 31.73% (n=5,886). The percentage of subjects 
who used paracetamol at least once during the last 12 months 
was highest in the youngest age group (6 – 7-year-olds) at 
61.55% (n=2,761), with 51.76% (n=2,435) and 37,6% (n=3,520) 
in the groups of 13 – 14-year-olds and adults, respectively. 
A mean 46.99% (n=8,716) of the study population who 
completed this item of the questionnaire took paracetamol 
at least once during the previous 12 months.

Asthma. The reported intake of paracetamol in the last 12 
months was associated with a significant dose-dependent 
increase in the risk of bronchial asthma symptoms in all 
evaluated age groups (Tab. 1).

The strongest correlation between the individual asthma 
symptoms and frequent paracetamol use of at least once 
a month was demonstrated in the youngest evaluated 
population of children 6–7 years of age. In this age group, the 
odds ratio (OR) values for wheezes/whistling in the chest with 
paracetamol use only once a year and at least once a month in 
the last 12 months, in comparison with no paracetamol use, 
were: 1.56 (95% CI 1.26–1.93) and 2.82 (95% CI 2.21–3.60), 
respectively. An equally strong risk-dose correlation was 
observed in the youngest age group for attacks of shortness of 
breath induced by strenuous activity, with OR=1.48 (95% CI 
1.13–1.94) for a single paracetamol use in the last 12 months 
and 2.82 (95% CI 2.09–3.81) for frequent, once a month, use 
of the drug in the same period of time. A strong correlation 
between attacks of shortness of breath due to strenuous 
activity and frequent use of paracetamol was also observed in 
the group of adolescents (13–15 years old) and adults (20–44 
years old), with OR=2.64 (95% CI 2.12–3.28) and OR=1.98 
(95% CI 1.70–2.26), respectively.

Voluntary paracetamol use was not demonstrated to be 
greater in the group of respondents who reported symptoms 
of, and were diagnosed with, asthma than in the group who 
reported symptoms but without earlier asthma diagnosis, 
which could constitute a confounding factor (Tab. 2).
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Rhinitis. The reported paracetamol use in the last 12 months 
was associated with a significant dose-dependent increase in 
risk of developing rhinitis symptoms (Tab. 3).

Nasal allergies. including hay fever, showed the strongest 
correlation, in terms of the odds ratio, with the use of 
paracetamol in the group of adolescents (13–14 years old) 
with frequent use of the drug (at least once a month); OR=1.58 
(95% CI 1.30–1.92)

Eczema. The use of paracetamol at least once a month in the 
last 12 months demonstrated a correlation (in terms of the odds 
ratio) with development of skin allergy symptoms (Tab. 4).

Frequent use of paracetamol in children 6–7 years old was 
associated with an increased risk of atopic eczema or other 
type of skin allergy and an itchy rash that was coming and 
going for at least 6 months, with itchy or watery eyes by 50% 
and 49%, respectively (with p<0.05 for either value). The rates 
of these forms of skin allergy in the adult population were 
higher by 44% and 45%, respectively, than those in subjects 
who never used paracetamol (p<0.001).

DISCUSSION

Epidemiology of Allergic Diseases in Poland (EACP) is a 
large questionnaire-based survey in the East-Central part 
of Europe, assessing the relationship between the usage 
of paracetamol and the symptoms of allergic diseases in 
children, adolescents, and adults. The data was collected 
from almost 20,000 subjects. The study was conducted in 
accordance with the standards of ISAAC and ECRHS, while 
addressing the Polish specificity. The accuracy of the surveys 
was high; with a multiple verification system introduced 
to ensure the accuracy of data obtained via modern tele-
information technologies.

The presented analysis of the frequency of paracetamol use 
in the ECAP study population suggests that this is a drug 
commonly used in the Polish population, with nearly half of 
the respondents (46.99%) reporting its use at least once during 
the last 12 months, and almost one-third of all respondents 
(31.73%) at least once a month during the last 12 months. 
A comparison of the findings on the use of paracetamol by 
the 13–14-year-olds with the results of the ISAAC Phase 
Three study [11], which analyzed a population of 322,959 
adolescents from 113 study centers in 50 countries around 
the world, demonstrated the proportion of Poles who took 
paracetamol at least once during the last 12 months (51.76%) 
to be slightly lower than the mean proportion for 50 countries 
assessed as part of ISAAC Phase Three (73%). However, the 
proportion of Polish adolescents taking paracetamol at least 
once a month in the last 12 months (26.33%) is comparable 
to the mean proportion from 50 countries participating in 
the ISAAC Phase Three study (30%) [11].

The analysis of results from the ECAP study showed a 
correlation between the use of paracetamol in the last 12 
months and a dose-dependent risk of developing symptoms 
of bronchial asthma, rhinitis, and skin allergy. This 
correlation was observed in all evaluated age groups, i.e. 

Table 1. OR prevalence of 1) wheezing or whistling, 2) awakening with a feeling of tightness in the chest; 3) attacks of shortness of breath at rest; 4) 
attacks of shortness of breath after strenuous activity with respect to paracetamol usage

Exposure Incidence Age (years) OR (CI) 1 OR (CI) 2 OR (CI) 3 OR (CI) 4

Usage of paracetamol 
during last 12 moths

At least once a year vs. never

6–7 n=4,482 1.56*** 1.26–1.93 1.27 0.84–1.92 1.38 0.93–2.07 1.48** 1.13–1.94

13–14 n=4,699 1.20 0.92–1.57 0.88 0.64–1.21 1.05 0.73–1.51 1.31* 1.06–1.62

20–44 n=9,359 1.12 0.94–1.34 1.00 0.82–1.21 1.26* 1.02–1.57 1.27** 1.09–1.47

At least once a month vs. never

6–7 n=4,482 2.82 *** 2.21–3.60 2.67*** 2.67–4.17 2.09** 1.32–3.29 2.82*** 2.09–3.81

13–14 n=4,699 1.88*** 1.42–2.48 1.62** 1.16–2.25 1.86*** 1.28–2.69 2.64*** 2.12–3.28

20–44 n=9,359 1.48*** 1.25–1.75 1.60*** 1.34–1.92 1.89*** 1.54–2.32 1.96*** 1.70–2.26

p *<0.05; ** <0.01; ***<0.001

Table 2. Odds ratio of the use of paracetamol in the group of respondents 
who reported symptoms of wheezing or whistling, awakening with a 
feeling of tightness in chest, reported attacks of shortness of breath at 
rest, or attacks of shortness of breath after strenuous activity, while not 
being diagnosed with asthma vs. OR in the group of respondents who 
reported the above symptoms, as well as prior asthma diagnosis

Exposure Incidence Age (years) OR (CI)

Usage of paracetamol 
during last 12 moths

At least once a 
year vs. Never

6–7 n=1,160 1.63* 1.02–2.58

13–14 n=1,212 1.1200 0.72–1.73

20–44 n=2,933 1.2400 0.87–1.76

At least once a 
month vs. never

6–7 n=1,160 1.4400 0.85–2.44

13–14 n=1,212 0.9000 0.58–1.40

20–44 n=2,933 1.2600 0.90–1.76

p *<0.05

Table 3. OR prevalence of 1) nasal allergy including hay fever 2) sneezing 
or a runny or blocked nose, without the common cold or flu, with respect 
to paracetamol usage

Exposure Incidence Age (years) OR (CI) 1 OR (CI) 2

usage of 
para
cetamol 
during last 
12 moths

At least 
once a 
year vs. 
never

6–7 n=4,470 0.97 0.82–1.16 1.07 0.77–1.55

13–14 n=4,695 1.11 0.93–1.33 1.29 0.95–1.74

20–44 n=9,346 1.03 0.90–1.33 1.17 0.91–1.50

At least 
once a 
month 
vs. never

6–7 n=4,470 1.45** 1.16–1.79 1.40 0.92–2.14

13–14 n=4,695 1.58*** 1.30–1.92 1.75** 1.25–2.47

20–44 n=9,346 1.20** 1.05–1.37 1.35* 1.06–1.72

p *<0.05, ** <0.01, *** <0.001

Table 4. OR prevalence of: 1) eczema or any kind of skin allergy; 2) itchy 
rash coming and going for at least 6 months, with itchy or watery eyes, 
with respect to paracetamol usage

Exposure Incidence Age (years) OR (CI) 1 OR (CI) 2

Usage of 
para
cetamol 
during 
last 12 
moths

At least 
once a 
year vs. 
never

6–7 n=4,470 1.09 0.85–1.40 1.09 0.85–1.39

13–14 n=4,695 0.97 0.75–1.25 0.97 0.75–1.25

20–44 n=9,346 1.04 0.83–1.31 1.05 0.83–1.32

At least 
once a 
month 
vs. never

6–7 n=4,470 1.5* 1.11–2.01 1.49* 1.11–2.00

13–14 n=4,695 0.97 0.75–1.25 1.34* 1.02–1.76

20–44 n=9,346 1.44*** 1.16–1.79 1.45*** 1.16–1.80

p *<0.05; ** <0.01; *** <0.001
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children 6–7-years-old, adolescents 13–14-years-old, and 
in young adults.

The correlation between wheezes/whistling in the chest or 
attacks of shortness of breath following strenuous activity in 
the last 12 months and frequent use of paracetamol measured 
with the odds ratio (OR) was 2.82 in the youngest evaluated 
age group (6 – 7-year-olds). This age group, analyzed by 
Beasley and the ISAAC Phase Three Study Group [11] based 
on a questionnaire-based survey in 205,487 children from 
73 centres in 31 countries in the world, demonstrated a 
dose-dependent increase in the risk of developing asthma 
symptoms with paracetamol use at least once during the last 
12 months (OR=1.61; 95% CI 1.46–1.77) and with paracetamol 
use at least once a month during the last 12 months (OR=3.23; 
95% CI 2.91–3.60). Moreover, the ISAAC Phase Three study 
showed that paracetamol use in children aged 6 – 7 was 
associated with an increased risk of rhinitis and skin allergy 
symptoms; the currentr study showed comparable findings.

The correlation between the use of paracetamol and 
developing symptoms of asthma in the adolescent group 
(13 – 14-year-olds) assessed via a video questionnaire in the 
population of 322,959 adolescents in 113 centers representing 
50 countries in the world, and published by Beasley and 
the ISAAC Phase Three Study Group [11], showed a 2.5-
fold increase in the risk of developing asthma symptoms 
during the last 12 months with the use of paracetamol at 
least once a month in the last 12 months; this result was 
comparable to that obtained in the current study. The ISAAC 
Phase Three Study also demonstrated a significant dose-
dependent correlation between paracetamol use and the risk 
of developing the symptoms of rhinitis and skin allergy in 
the group of 13 – 14-year-olds.

The ECAP study findings for the adult group are comparable 
to the results obtained by other authors. Shaheen et al. [12] 
were among the first to demonstrate a considerable increase 
in the risk of asthma symptoms with increased frequency of 
paracetamol use. With taking paracetamol less than once 
a month, the odds ratio (OR) was 1.06 (95% CI 0.77–1.45), 
with dosing once a month OR=1.22 (0.87–1.72), once a week 
OR=1.79 (1.21–2.65), and with daily use of paracetamol 
OR=2.38 (1.22–4.64) [12]. The correlation between the use 
of paracetamol and development of asthma in the adult 
population was assessed in the GA2LEN case-control study 
conducted in 12 European countries in order to compare 
a group of 521 patients reporting asthma and presenting 
its symptoms during the last 12 months, and a 507-person 
control group without either a diagnosis of asthma or its 
symptoms reported during the last 12 months. Weekly use 
of paracetamol proved to be strongly positively associated 
with asthma after controlling for confounders, in comparison 
with a less frequent use of the drug [13].

ECAP study results presented here are also consistent with 
the results of many other epidemiological studies conducted 
in various age groups and in various countries worldwide 
[12, 13, 14, 15, 16, 19, 20, 21]. ECAP study results can be also 
compared to the results of the studies conducted in countries 
involved in the ISAAC Phase One study and ECRHS, which 
demonstrated that in countries with the highest per capita 
use of paracetamol, the prevalence of bronchial asthma is 
also high, which to some extent may indicates the existence 
of a correlation [22].

The final conclusions regarding any correlations between 
paracetamol use and developing the symptoms of asthma, 

rhinitis, and skin allergy, based on the ECAP study findings 
is limited by several confounding factors. Firstly, this study 
did not include any observations on the use of paracetamol in 
the earlier period, with only the 12 months directly preceding 
the study being analyzed. Conversely, such analysis of an 
earlier period was conducted, e.g. in the group of 6 – 7-year-
olds included in the ISAAC Phase Three study mentioned 
above [9].

Moreover, the questions asked as part of the ECAP survey 
did not include the reasons for paracetamol use. However, 
it is worth noting that being more susceptible to respiratory 
tract infections, patients with asthma, especially children, are 
more likely to choose paracetamol for this reason than people 
without asthma. Moreover, viral respiratory tract infections, 
which in children are accompanied by fever which may be 
the reason for paracetamol use, may themselves constitute 
a risk factor for developing asthma [23]. Cheelo et al. [24], 
the authors of a recently published systematic review of 
cohort studies, conclude that respiratory tract infections 
confound the association between paracetamol exposure in 
early childhood and asthma. They found only weak evidence 
to support the association.

Another confounding factor that should be considered is 
the practice of avoiding the use of aspirin and other non-
steroidal anti-inflammatory drugs (NSAIDs) in those patients 
in whom aspirin may exacerbate the symptoms of asthma, and 
replacing those drugs with paracetamol, whenever indicated. 
This factor may be of greater importance in adults than 
in children. In order to eliminate this confounding factor, 
the presented study compared the selected symptomatic 
respondents without a diagnosis of asthma (i.e. the group 
where the voluntary replacement of other NSAIDs with 
paracetamol could not have played any role) with the group 
of patients reporting asthma diagnosis. The result does not 
indicate that this confounding factor plays a significant role 
in the study population.

One of the postulated mechanisms of asthma development 
involves oxidative stress in the airways, which affects bronchial 
inflammation and promotes bronchial hyper-responsiveness 
via injury of the respiratory epithelium [25]. Paracetamol 
is a potential source of oxidative stress, as its use results in 
a dose-dependent decrease in the levels of the endogenous 
pulmonary anti-oxidant glutathione (GSH) [16, 26, 27, 
28]. Moreover, the Th2-mediated immunological response 
may become enhanced. Another postulated mechanism 
involves the role of paracetamol in selective inhibition of 
cyclooxygenase-2, which plays a role in repairing damaged 
airway epithelium [17, 18]. Based on the study conducted 
in mice by Nassini et al. [29], a novel mechanism has been 
proposed. The researchers demonstrated that paracetamol 
intake caused metabolite NAPQI detectable concentrations 
in the lungs, which stimulated the transient receptor potential 
ankyrin-1 (TRPA1). That, in turn, led to neurogenic airway 
inflammation [29]. As frequent paracetamol use is also 
associated with symptoms of rhinitis and skin allergy, a 
systemic pro-inflammatory effect of paracetamol has also 
been postulated [15, 16, 30]. A study in a rat model, recently 
been published by Caballero et al. [31], demonstrated mast 
cells infiltration of nasal mucosa as a result of chronic 
exposure to paracetamol.

The ECAP study revealed a high incidence of both asthma 
and allergic rhinitis in the Polish population [32]. Frequent use 
of paracetamol may be one of risk factors for developing these 
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conditions. However, researchers agree that well designed 
clinical trials and cohort studies are needed to determine 
such a correlation and dispel the doubts [24, 33, 34].

Cheelo et al. [24], in the above cited meta-analysis, conclude 
that there is currently insufficient evidence to change the 
recommendations for paracetamol use. However, Allmers 
et  al. [35] in a review presenting data published between 
2000–2009, emphasize that the results justify warning the 
public that the excessive, uncritical use of paracetamol can 
result in asthma development [35]. It seems important in the 
era of increasing tendency to self-treatment with over-the-
counter medicines, currently faced in Poland.

CONCLUSIONS

The correlations observed in the ECAP study indicate 
that frequent use of paracetamol may be a risk factor for 
developing symptoms of asthma, rhinitis, and skin allergy 
in the Polish population.
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