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Abstract

Introduction: Home environmental conditions can affect the prevalence of childhood asthma and allergies.

Aim: To assess the relationship between the prevalence of childhood asthma, bronchitis, and allergies and the
condition of the home environment.

Material and methods: In 2018 and 2019, a cross-sectional study on 2932 children from elementary schools in the
Silesian Voivodship (Southern Poland) was conducted. The questionnaire was based on the International Study
of Asthma and Allergies in Childhood (ISAAC). In order to determine the association between the home environ-
ment (presence of moulds, furry pets) and respiratory symptoms and diseases, a logistic regression analysis was
performed by calculating the odds ratio (OR), determining p < 0.05 as the level of significance.

Results: Asthma risk factors were male sex, heating with solid fuel and presence of moulds. The prevalence of re-
spiratory symptoms, bronchitis, and allergic diseases is statistically more common with the presence of moulds in
dwellings. A protective effect of the presence of pets on the prevalence of asthma (OR = 0.77; 95% Cl: 0.59-0.99),
allergy to pet allergens (OR = 0.59; 95% Cl: 0.45-0.76), allergy to house dust mite (OR = 0.70; 95% Cl: 0.56-0.87) and
wheeze in the last 12 months (OR = 0.70; 95% Cl: 0.54-0.91) and ever (OR = 0.85; 95% Cl: 0.70-1.02) was observed.
Conclusions: The study confirmed the known adverse influence of the presence of moulds and heating with solid
fuel on the prevalence of asthma, bronchitis, respiratory symptoms and allergic diseases. The protective influence

of pets on the occurrence of the health disorders under study was demonstrated.

Key words: home environment, asthma, allergy, mould, children.

Introduction

Asthma and allergies are among the most common
chronic childhood diseases and represent a significant
public health problem. Epidemiological data show a ris-
ing prevalence of these diseases, mainly in highly de-
veloped countries [1]. The International Study of Asthma
and Allergy in Childhood (ISAAC) is one of the few stud-
ies demonstrating the epidemiology of childhood asthma
on a global basis [2]. ISAAC Phase Three highlighted the
increasing prevalence of that disease and its global diver-
sity [2]. Globally, asthma affects 11.7% of children aged
6-7 years and 14.1% of children aged 13-14 years, allergic
rhinitis and conjunctivitis, 8.5% and 14.6%, respectively,
and eczema —7.9% and 7.3%, respectively [2]. Up-to-date
results on the prevalence of childhood asthma and al-
lergic diseases are obtained from studies conducted in

smaller centres and consequently they show a regional
situation in that regard. A nationwide study called Epi-
demiology of Allergic Diseases in Poland (ECAP) revealed
that features of allergy are present in 40% of children
aged 6—7 years and 43% of children aged 13-14 years,
whereas asthma affects 4.4% and 6.5%, respectively [3].
A study conducted among schoolchildren in Bytom aged
13-16 years showed the prevalence of bronchial asthma
of 9.7% [4]. The increasing prevalence of asthma and al-
lergic diseases may be partly explained by better diag-
nostic possibilities, growing parental awareness of the
symptoms of those disorders as well as the impact of
environmental factors, with the home environment being
of considerable significance. Studies also point to a pos-
sible relationship between environmental tobacco smoke
(ETS), the presence of mould and dampness in the dwell-
ing, pet allergens, and the occurrence of allergic diseases
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and asthma [5-8]. The direction of that relationship is not
always clear for each factor. For instance, there is some
debate as to whether the presence of pets is a risk fac-
tor or a protective factor for the above health disorders.
Moreover, the hygiene hypothesis of asthma and allergy
and its modified version — the gut microbial deprivation
hypothesis — indicate that the excessive sanitization of
the environment leads to a reduction in the number of
infections and changes the intestinal colonization by re-
ducing exposure to microorganisms, thereby disrupting
the development of the immune system. Consequently,
it becomes a predisposing factor for the development of
allergies and asthma [9-11].

Aim
Given the above, a study was conducted to assess the
relationship between the factors of the home environ-

ment and the prevalence of asthma, bronchitis, respira-
tory symptoms, and allergic diseases among children.

Material and methods
Study design

In 2018 and 2019, an epidemiological cross-sectional
study on 2932 children from elementary schools in the
Silesian Voivodship (Southern Poland) was conducted.
The study covered children from selected counties (po-
wiat) of the Silesian Voivodship chosen due to their loca-
tion in the particular subregions of the Silesian Voivod-
ship (northern, central, western, and southern). Data on
the health and socio-economic situation of the children’s
families were collected using a questionnaire distribut-
ed in primary schools. Four thousand nine hundred and
twenty-eight parents were invited to the study, and an-
swers from 2932 participants were obtained (response
rate 59.5%). Cluster sampling was used to select places
of residence from the chosen counties of the Silesian
Voivodship and then schools from the given places of
residence/areas. The study inclusion criterion was con-
sent from the school principal to carry out the study. The
data on the number of inhabitants of the county by age
and sex obtained from Statistics Poland made it possible
to calculate the minimum sample size for each county of
the Silesian Voivodship [12]. The total number of children
aged 6 to 15 in the separate counties of Silesian Voivode-
ship was taken into account as the size of the population.
50% sample proportion, 95% confidence level, and 5%
margin of error were taken to determine the appropriate
sample size for estimating the proportion of population.
As a result we obtained a total number of 2239 children
aged between 6 and 15 years. In total, data on 2932 chil-
dren were collected, including 1432 (48.8%) boys and
1500 (51.2%) girls. The average age was 10.7 +2.2 years.
Due to the highly urbanized territorial structure of the
Silesian Voivodship, the vast majority of the respondents
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lived in towns (91.7%), the remaining schoolchildren were
rural residents.

Questionnaire and statistical analyses

The children’s parents completed a questionnaire
based on the International Study of Asthma and Allergies
in Childhood. The home environment is defined by the
following factors: the presence of moulds (yes/no), furry
pets (present/absent), exposure to environmental tobacco
smoke (present/absent), and type of heating (heating with
solid fuel/central heating). Exposure to ETS was defined
on the basis of affirmative responses to the questionnaire
indicating that the child’s mother and/or father and/or an-
other person living in the same dwelling smoked tobacco.
Heating with solid fuel was defined as heating using coal,
woad, pellet, or eco-pea coal. Chronic cough meant cough
that lasted at least 3 months. The children were divided
into different age groups corresponding to the particular
grades of primary school: 6-10 years of age (grades 1-3) —
50.5%, 11-12 years of age (grades 4-6) — 25.3% and 13-15
years of age (grades 7-8) — 24.2%. The primary classifica-
tion was the age of children. The age distribution of the
groups adopted in the ISAAC study methodology (6-7 and
13-14 years of age) was not possible in that case due to
a small number of children in the 67 years age group.
Therefore, we used a wide age range corresponding to the
grade of the analysed groups.

Statistical analysis

The y? test was used to assess the relationship be-
tween the qualitative variables, determining p < 0.05 as
the level of significance. The influence of demographic
and environmental factors on the occurrence of asthma,
bronchitis, respiratory symptoms, and allergic diseases
among children was verified by univariate logistic regres-
sion. Unadjusted models (crude odds ratios) with one in-
dependent variable of: gender, age groups, heating with
solid fuel, presence of mould or dampness in dwelling,
exposure to tobacco smoke, presence of pets in dwelling,
were used.

The statistical analyses were performed using the
procedures available in Statistica 13.0.

Results

The prevalence of bronchial asthma declared in the
questionnaire and diagnosed ever was 9.3%, and of ob-
structive bronchitis —16.6%. Chronic cough affected 9.8%
of the children, attacks of dyspnoea ever and in the last
12 months: 11.2% and 4.9%, respectively, wheezing ever
and in the last 12 months: 21.5% and 9.6%, respectively.
Allergy to pollen affected 21.1% of the children, to house
dust mites —14.5%, and to pet allergens —9.1%.

Tables 1 and 2 show the relationship between the
occurrence of respiratory symptoms, allergic diseases,
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Table 1. Prevalence of respiratory symptoms broken down
by sex and age

Table 2. Prevalence of allergic diseases, asthma and
bronchitis broken down by sex and age

Health problem Variable n (%) P-value® Health problem Variable n (%) P-value*
Chronic cough Sex Male 150 (10.5) 0.2 Asthma Sex Male 163 (11.4) < 0.001
Female 137 (9.1) Female 110 (7.3)
Age 6-10 169 (11.5) 0.008 Age 6-10 149 (10.1) 0.1
11-12 85 (7.9) 11-12 85 (7.9)
13-15 33(8.7) 13-15 39 (10.2)
Dyspnoea ever Sex Male 187 (13.1) 0.001 Bronchitis Sex Male 226 (18.7) 0.004
Female 140 (9.3) Female 221 (14.7)
Age 6-10 182 (12.4) 0.08 Age 6-10 288 (19.6) < 0.001
11-12 103 (9.6) 11-12 146 (13.5)
13-15 42 (11.0) 13-15 44 (14.2)
Dyspnoea in Sex Male 85 (5.9) 0.01 Allergy to house Sex Male 249 (17.4) < 0.001
the last 12 Female 58 (3.9) dust mite Female 177 (11.8)
months
Age 6-10 79 (5.4) 0.4 Age 6-10 208 (14.1) 0.09
11-12 48 (4.5) 11-12 149 (13.8)
13-15 16 (4.2) 13-15 69 (18.2)
Wheeze ever Sex Male 347 (24.2) < 0.001 Allergy to pollen  Sex Male 344 (24.1) < 0.001
Female 282 (18.8) Female 274 (18.3)
Age 6-10 353 (24.0) 0.003 Age 6-10 285 (13.4) 0.04
11-12 207 (19.2) 11-12 240 (22.3)
13-15 69 (18.1) 13-15 93 (24.5)
Wheeze in the Sex Male 156 (10.9) 0.02 Pet allergy Sex Male 150 (10.5) 0.01
last 12 months Female 126 (8.4) Female 116 (7.7)
Age 6-10 157 (10.7) 0.1 Age 6-10 138 (9.4) 0.8
11-12 95 (8.8) 11-12 94 (8.7)
13-15 30 (7.9) 13-15 34(9.0)

Athe ? test.

asthma, and bronchitis under investigation, depending
on the sex and age of the child.

Chronic cough, wheeze ever, and bronchitis were sta-
tistically significantly more common in younger children,
whereas allergy to pollen was statistically significantly
more common in the oldest children. Wheeze, dyspnoea,
asthma, bronchitis, and all allergic diseases under study
affected boys more frequently than girls, with the differ-
ences between the groups being statistically significant.

The relationship between the home environment and
the prevalence of respiratory symptoms, asthma, bron-
chitis, and allergic diseases is shown in Tables 3 and 4.

Heating with solid fuel affected the prevalence of
wheeze in the last 12 months, asthma, and allergy to
house dust mites in a statistically significant manner.
The respiratory symptoms, allergic diseases, asthma, and
bronchitis under study were statistically significantly more
common in children occupying dwellings with traces of
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mould or damp. Chronic cough and dyspnoea in the last
12 months more frequently affected children exposed
to ETS. A protective influence of the presence of pets on
wheeze ever and in the last 12 months, asthma and allergy
to house dust and pet allergens was observed.

A regression analysis (Tables 5, 6) confirmed that the
risk of asthma was significantly higher in male children
(OR =1.54; 95% Cl: 1.19-1.99). Central heating proved
to be a protective factor in asthma (OR = 0.67; 95% Cl:
0.49-0.93) and wheeze in the last 12 months (OR = 0.68;
95% Cl: 0.49-0.94). The male sex increased the risk of
bronchitis (OR = 1.28; 95% Cl: 1.05-1.57), dyspnoea ever
(OR =1.39; 95% Cl: 1.09-1.76) and in the last 12 months
(OR = 1.44; 95% Cl: 1.01-2.04), as well as wheeze ever
(OR =1.32; 95% Cl: 1.10-1.58). The allergic diseases un-
der study affected boys rather than girls significantly
more often (Table 6). The children from the 11-12 years
age group suffered significantly less often from chronic
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Table 3. Home environment and respiratory symptoms

Health Home environment n (%) P-value® Health Home environment n (%) P-value®
problem problem
Chronic Type of Central 236 (9.5) 0.3 Environmental Present 66 (6.0) 0.03
cough heating heating tobacco smoke Absent 75 (4.2)
Heatl!(rjwiwnth 47 (11.0) Wheeze Type of Central 519 0.2
sotid Tue ever heating heating (20.9)
dI\/\oulds/ Present 101 (14.4) < 0.001 Heating 101
ampness Absent 183 (8.3) withsolid ~ (23.6)
Pet allergens Present 175 (9.6) 0.7 fuel
Absent 111 (10.1) Moulds/ Present 183 < 0.001
dampness (26.0)
Environmental ~ Present 129 (11.7)  0.004
tobacco smoke Absent 443
Absent 152 (8.5) (20.0)
Dyspnoea Type of Central 272 0.6 Pet allergens Present 368 0.03
ever heating heating (10.9) (20.3)
Heating 51 (11.9) Absent 260
with solid (23.6)
fuel B
Environmental Present 248 0.3
Moulds/ Present 99 (14.1) < 0.001 tobacco smoke (22.4)
dampness Absent 227 (10.2) Absent 375
Pet allergens Present 196 (10.8) 0.3 (20.9)
Absent 131 (11.9) Wheeze Type of Central 219 (8.8)  0.005
in the heating heating
Environmental ~ Present 132 (11.9) 03 last — 5 (5.1
tobacco smoke eating :
Absent 191 (10.6) 12 months with solid
Dyspnoea Type of Central 114 (4.6) 0.2 fuel
:n the heating heating Moulds/ Present 92 (13.1)  <0.001
ast R
1> months Heating 26 (6.1 dampness Absent 188 (8.5)
with solid
fuel Pet allergens Present 152 (8.4) 0.003
Moulds/ Present 44 (63)  0.005 Absent 129 (11.7)
dampness Absent 98 (4.4) tEnt:/ironmentkal Present 110 (9.9) 0.6
obacco smoke
Pet allergens Present 83 (4.6) 0.3 Absent 168 (9.4)
Absent 60 (5.5) fthe y test.
cough (OR = 0.66; 95% Cl: 0.49-0.91), wheeze ever (OR  Discussion

= 0.74; 95% Cl: 0.60-0.93), dyspnoea ever (OR = 0.68;
95% Cl: 0.51-0.92) and bronchitis (OR = 0.61; 95% Cl:
0.48-0.79) than children from the 6-10 years age group.
Moreover, the regression analysis showed that the oc-
currence of respiratory symptoms (apart from dyspnoea
in the last 12 months), bronchitis, and analysed aller-
gic diseases became statistically more common with
the presence of moulds in children’s dwellings. ETS is
a factor significantly affecting chronic cough (OR = 1.35;
95% Cl: 1.43-2.45). Furthermore, the obtained results
suggest a protective effect of the presence of pets on the
prevalence of asthma (OR = 0.77; 95% Cl: 0.59-0.99), pet
allergy (OR = 0.59; 95% ClI: 0.45-0.76), allergy to house
dust mite (OR = 0.70; 95% Cl: 0.56-0.87) and wheeze in
the last 12 months (OR = 0.70; 95% Cl: 0.54-0.91).
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The subject matter and scope of the planned study
made it possible to obtain information on the importance
of the factors of the home environment in relation to the
prevalence of respiratory symptoms, allergic diseases,
asthma, and bronchitis. The choice of the subject mat-
ter was dictated by the seriousness of the problem: on
the one hand, the rising prevalence of asthma, allergic
diseases, and respiratory symptoms and, on the other
hand, the necessity to assess the influence of home
environment factors on the prevalence of those health
disorders. Although a large number of epidemiological
studies have explored that problem, no clear consensus
exists over the direction of the influence in relation to the
particular factors.
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Table 4. Home environment and allergic diseases, asthma and bronchitis

Health problem Home environment n (%) P-value*
Asthma Type of heating Central heating 218 (8.8) 0.02
Heating with solid fuel 53 (12.4)
Moulds/dampness Present 84 (12.0) 0.006
Absent 188 (8.5)
Pet allergens Present 153 (8.4) 0.03
Absent 119 (10.8)
Environmental tobacco smoke Present 114 (10.3) 0.1
Absent 155 (8.6)
Bronchitis Type of heating Central heating 402 (16.2) 0.1
Heating with solid fuel 81 (19.0)
Moulds/dampness Present 145 (20.6) 0.001
Absent 341 (15.1)
Pet allergens Present 287 (15.8) 0.1
Absent 199 (18.1)
Environmental tobacco smoke Present 201 (18.2) 0.07
Absent 280 (15.6)
Allergy to house Type of heating Central heating 346 (13.9) 0.03
dust mite Heating with solid fuel 77 (18.0)
Moulds/dampness Present 140 (19.9) < 0.001
Absent 283 (12.8)
Pet allergens Present 233 (12.8) < 0.001
Absent 191 (17.1)
Environmental tobacco smoke Present 160 (14.5) 1.0
Absent 260 (14.5)
Allergy to pollen Type of heating Central heating 532 (21.4) 0.4
Heating with solid fuel 83 (19.4)
Moulds/dampness Present 167 (23.8) 0.04
Absent 449 (20.3)
Pet allergens Present 369 (20.3) 0.2
Absent 246 (22.4)
Environmental tobacco smoke Present 221 (20.0) 0.3
Absent 388 (21.6)
Pet allergy Type of heating Central heating 220 (8.9) 0.3
Heating with solid fuel 44 (10.3)
Moulds/dampness Present 81 (11.5) 0.008
Absent 183 (8.3)
Pet allergens Present 134 (7.4) < 0.001
Absent 130 (11.9)
Environmental tobacco smoke Present 102 (9.3) 0.8
Absent 160 (8.9)
“the ? test.
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Table 5. Crude odds ratios (OR) and 95% confidence intervals related to determinants of observed respiratory
symptoms

Health Determinants Regression P-value of the OR 95% Cl
problem *reference group coefficient  regression coefficient
Chronic Sex (F*/M) 0.12 0.3 1.13 0.88-1.45
cough Age groups:
11-12*/13-15 0.008 0.9 1.00 0.61-1.66
6-10*/11-12 -0.4 0.01 0.66 0.49-0.91
Type of heating (heating with solid fuel*/ -0.01 0.9 0.98 0.64-1.49
central heating)
Moulds/dampness (N*/Y) 0.62 < 0.001 1.87 1.43-2.45
ETS (N*/Y) 0.30 0.01 135 1.05-1.74
Pet allergens (N*/Y) -0.03 0.7 0.96 0.74-1.24
Dyspnoea Sex (F*/M) 0.32 0.006 1.39 1.09-1.76
ever
Age groups:
11-12*/13-15 0.25 0.1 1.28 0.91-1.82
6-10*/11-12 -0.38 0.01 0.68 0.51-0.92
Type of heating (heating with solid fuel*/ -0.01 0.8 0.98 0.73-1.30
central heating)
Moulds/dampness (N*/Y) 0.36 0.006 1.43 1.10-1.86
ETS (N*/Y) 0.11 0.3 111 0.87-1.42
Pet allergens (N*/Y) -0.07 0.5 0.92 0.72-1.18
Dyspnoea in Sex (F*/M) 0.36 0.03 1.44 1.01-2.04
the last Age groups:
12 months 11-12*/13-15 0.05 038 1.06 0.63-1.76
6-10*/11-12 -0.18 0.3 0.82 0.55-1.25
Type of heating (heating with solid fuel*/ -0.20 0.3 0.81 0.52-1.28
central heating)
Moulds/dampness (N*/Y) 0.33 0.08 1.39 0.95-2.03
ETS (N*/Y) 0.34 0.05 1.40 0.99-1.99
Pet allergens (N*/Y) -0.20 0.2 0.81 0.57-1.15
Wheeze ever Sex (F*/M) 0.28 0.002 1.32 1.10-1.58
Age groups:
11-12*/13-15 -0.02 0.9 0.97 0.72-1.31
6-10*/11-12 -0.29 0.009 0.74 0.60-0.93
Type of heating (heating with solid fuel*/ -0.09 0.4 0.90 0.70-1.16
central heating)
Moulds/dampness (N*/Y) 0.33 0.001 1.39 1.17-1.71
ETS (N*/Y) 0.05 0.5 1.06 0.88-1.27
Pet allergens (N*/Y) -0.16 0.08 0.85 0.70-1.02
Wheeze in Sex (F*/M) 0.22 0.08 1.25 0.97-1.61
the last Age groups:
12 months 11-12*/13-15 -0.18 03 0.83 0.57-1.21
6-10*/11-12 -0.16 0.3 0.84 0.62-1.14
Type of heating (heating with solid fuel*/ -0.37 0.02 0.68 0.49-0.94
central heating)
Moulds/dampness (N*/Y) 0.45 0.001 1.56 1.19-2.06
ETS (N*/Y) 0.01 0.9 1.01 0.83-1.22
Pet allergens (N*/Y) -0.34 0.007 0.70 0.54-0.91
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Table 6. Crude odds ratios (OR) and its 95% confidence intervals related to determinants of observed health outcomes

Health problem Determinants Regression P-value of the OR 95% ClI
*reference group coefficient  regression coefficient
Asthma Sex (F*/M) 0.4 0.001 154 1.19-1.99
Age groups:
11-12*/13-15 0.10 0.6 1.10 0.76-1.60
6-10*/11-12 -0.25 0.1 0.77 0.56-1.06
Type of heating (heating with solid fuel*/ -0.38 0.01 0.67 0.49-0.93
central heating)
Moulds/dampness (N*/Y) -0.3 0.06 0.72 0.52-1.0
ETS (N*/Y) 0.1 0.2 117 0.90-1.52
Pet allergens (N*/Y) -0.2 0.04 0.77 0.59-0.99
Bronchitis Sex (F*/M) 0.25 0.01 1.28 1.05-1.57
Age groups:
11-12*/13-15 0.11 0.5 112 0.82-1.51
6-10*/11-12 -0.48 < 0.001 0.61 0.48-0.79
Type of heating (heating with solid fuel*/ -0.12 0.3 0.88 0.67-1.16
central heating)
Moulds/dampness (N*/Y) 0.36 0.001 1.44 1.15-1.80
ETS (N*/Y) 0.15 0.1 117 0.95-1.43
Pet allergens (N*/Y) -0.12 0.2 0.88 0.72-1.08
Allergy to house Sex (F*/M) 0.42 < 0.001 1.52 1.23-1.88
dust mite A
ge groups:
11-12*/13-15 0.14 0.3 1.15 0.86-1.54
6-10*/11-12 -0.004 0.9 0.99 0.83-1.18
Type of heating (heating with solid fuel*/ -0.21 0.1 0.80 0.60-1.60
central heating)
Moulds/dampness (N*/Y) 0.51 < 0.001 1.68 1.33-2.11
ETS (N*/Y) -0.02 0.8 0.97 0.77-1.24
Pet allergens (N*/Y) -0.35 0.001 0.70 0.56-0.87
Allergy to pollen Sex (F*/M) 0.34 < 0.001 1.41 1.17-1.69
Age groups:
11-12*/13-15 0.08 0.5 1.09 0.85-1.39
6-10%/11-12 0.17 0.1 1.18 0.95-1.47
Type of heating (heating with solid fuel*/ 0.16 0.2 1.18 0.90-1.54
central heating)
Moulds/dampness (N*/Y) 0.24 0.02 1.27 1.03-1.57
ETS (N*/Y) -0.08 0.3 0.92 0.76-1.11
Pet allergens (N*/Y) -0.09 0.3 0.90 0.75-1.09
Pet allergy Sex (F*/M) 0.30 0.01 1.36 1.05-1.75
Age groups:
11-12*/13-15 0.05 0.8 1.05 0.72-1.51
6-10%/11-12 -0.03 0.8 0.96 0.70-1.31
Type of heating (heating with solid fuel*/ -0.09 0.5 0.90 0.64-1.28
central heating)
Moulds/dampness (N*/Y) 0.35 0.01 1.42 1.07-1.89
ETS (N*/Y) 0.04 0.7 1.04 0.79-1.04
Pet allergens (N*/Y) -0.52 < 0.001 0.59 0.45-0.76
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The hygiene hypothesis offers some insight into the
relationship between exposure to indoor environmental
factors and the development of allergic diseases and
asthma. It proposes that the rising prevalence of these
diseases may be linked to such factors as: increased
sanitary regime in dwellings, bad dietary habits, urban-
ization, and the adoption of Western lifestyles. Reduced
microbial stimulation can lead to a Th1/Th2 lymphocyte
imbalance. Consequently, the Th2 phenotype dominant
in foetal life is fixed, which may in turn lead to IgE hy-
persensitivity to existing allergens [13, 14]. Currently, the
hygiene hypothesis has been complemented with the gut
microbial deprivation hypothesis, indicating the protec-
tive role of microorganisms in the development of allergy
and asthma. Excessive sanitation of the environment
contributes to a reduction in the number of infections,
changes the intestinal colonization by reducing exposure
to microorganisms and, by disrupting the development
of the immune system, is a predisposing factor for the
development of allergies and asthma. A large number
of studies confirm the assumptions of that hypothesis,
showing that certain internal allergens, microorganisms
present in the home environment with which a child
comes into contact from an early age, may reduce the
risk of allergies, and asthma [6]. The Urban Environment
and Childhood Asthma (URECA) study conducted in a co-
hort of children from American cities in populations with
a high prevalence of asthma showed that high exposure
to cockroach, mouse, and cat allergens in infancy was
a protective factor for the development of asthma at
7 years of age [15]. Moreover, interesting findings emerge
from studies in a group of American agricultural popula-
tions leading a traditional lifestyle: the Amish and the
Hutterites [16]. A significant difference between those
groups lies in their attitude to modern technologies: the
former use traditional agricultural practices, whereas the
latter make use of advanced solutions in their work. The
findings of studies conducted in those communities point
to a much lower prevalence of asthma among the Amish.
Moreover, the dust in their dwellings showed a higher
concentration of endotoxins, which would confirm the
microbial deprivation hypothesis.

The findings of our own research indicate the protec-
tive effect of the presence of pets on the prevalence of
asthma, the occurrence of allergies to pet allergens, aller-
gy to house dust mite, and wheeze in the last 12 months.
The exposure of children to pet allergens continues to
be a valid and controversial research subject. The results
of the conducted analyses do not provide a clear answer
as to the protective or causal influence of that exposure.
Similarly, recommendations regarding bronchial asthma
in childhood do not give clear guidelines as to the ex-
posure to allergens of that type. As regards allergic dis-
eases, allergen immunotherapy (AIT) is a well-known and
effective method of treating them, although such treat-
ment has not thus far been used for bronchial asthma.
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In 2019, the European Academy of Allergy and Clinical
Immunology devised guidelines on the application of
house dust mites (HDM) AIT as an add on treatment for
HDM driven allergic asthma [17]. That therapy has its lim-
itations: it is recommended for controlled or partly con-
trolled allergic asthma. The use of pet allergens, pollen,
and moulds in AIT in asthma requires further research.
A diagnosis of allergy or bronchial asthma may therefore
force a family to take a difficult decision whether to keep
their pet or get rid of it.

The results of cross-sectional studies do not address
sufficiently the direction of the influence of exposure
to pet allergens on allergic diseases, respiratory symp-
toms, bronchitis, and asthma. Their practical impact
should thus be analysed with great caution on a case-
by-case basis. Some authors have also suggested that
the protective effect of exposure to pets may only be ap-
parent and may in fact result from selective avoidance
of exposure by patients or high-risk individuals [18-20].
Neither can the effect of reverse causation be ruled out
in the authors’ own research, given that the information
obtained by means of the questionnaire is limited. This
is the more so since the data from the study indicate
statistically significant differences between families
with asthma keeping a pet (56.2%) and those without
such a history (62.9%). Similarly, a diagnosed mould al-
lergy has a statistically significant influence on keeping
a pet. Regardless of the limitations of the cross-sectional
study, the results of the regression analysis give a clear
picture and add a practical dimension to the problem
not only in relation to the recommendations for children
with asthma or allergic diseases, but also as regards the
methodological questions of the conducted studies. For
the sake of completeness, it is necessary to acquire ad-
ditional information on the contact with a pet and/or the
moment at which it is avoided.

The results of own research confirm that moulds
present in children’s dwellings are a risk factor for asth-
ma, respiratory symptoms, bronchitis, and allergic dis-
eases under study. This observation is confirmed by oth-
er studies. It is indicated that the presence of moulds in
dwelling increases the risk of developing wheeze by 53%
and asthma by 56% [7, 8]. Increased humidity stimulates
the growth of fungi and some bacteria that can trigger
inflammatory processes in the respiratory tract. Further-
more, it was shown that in the case of asthma, fungal
sensitization may increase the severity of the disease
and carry a higher risk of hospitalization [21].

Heating homes with solid fuel was a risk factor for
asthma and wheezing in the past 12 months. It should be
noted that the study distinguished only between central
heating and heating with solid fuel. The latter form of
heating included the use of coal, wood, pellets, or eco-
pea coal. The questions used in the questionnaire made
it impossible to differentiate between the various types
of solid fuel used for heating dwellings and conduct the
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relevant analyses. It is possible that such differentiation
would produce results different from those presented
above. Particular studies provide epidemiological evi-
dence of a link (or lack of it) between the type of fuel
used and the risk of developing allergic diseases and
asthma. A recent meta-analysis found that indoor expo-
sure to wood burning is not associated with an increased
risk of asthma [22]. The studies aimed at assessing the
relationship between heating of the dwellings by means
of gas and the prevalence of asthma do not yield clear
answers as to the direction of that influence. It is only
emphasized that exposure to NO, may also come from
other sources and their effect is difficult to estimate [23].

The conducted study did not confirm the importance
of ETS for the prevalence of the diseases and symptoms
under investigation. Such a relationship was observed
only in the case of chronic cough. These remarks should
also be interpreted through the prism of the limitations
of the cross-sectional study, in particular limited infor-
mation on exposure. The mere fact of smoking tobacco
did not mean that it occurred in the presence of a child.
The questionnaire did not contain data on the place of
smoking (inside or outside the dwelling) and it seems dif-
ficult to estimate the time and intensity of the exposure.
As regards the observed relationship with the prevalence
of chronic cough, it must be recalled that it may be one
of the predictors of bronchial asthma. Moreover, studies
point to health and socioeconomic burdens associated
with that symptom [24]. The proven links between ETS
and other diseases should promote the reduction of chil-
dren’s exposure as far as possible.

Other limitations of the study should be also indi-
cated. They result from the applied study model (cross-
sectional) and used definitions. First of all, there are
some predictive limitations of the study. For example,
it remains unclear whether the home environment can
be treated as constants. It was defined based on ques-
tionnaire data and probably it is related to the place of
the child’s residence during the study. We have not col-
lected any information about the history of residence.
Therefore, it cannot be excluded that the presence of
respiratory symptoms and diseases may be related to
the previous place of residence. The study result could
also be influenced by the group size. The response rate
was 59.5%, but taking into consideration the minimum
sample size, it corresponds to theoretical and method-
ological assumptions.

Conclusions

The study confirmed the adverse influence of the
presence of moulds, heating with solid fuel on the preva-
lence of asthma, bronchitis, respiratory symptoms, and
allergic diseases. The protective influence of pets on the
occurrence of the health disorders under study was dem-
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onstrated, yet given the type of study used, the results
must be interpreted with great caution.
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