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Abstract
Introduction. The presented study of 4,535 children aged 7–17 years in the Upper Silesian region of Poland yielded 186 
cases of previously known asthma, and 44 children with newly diagnosed asthma. The aim of the presented study was to 
identify non-medical factors that could explain why children with a newly established diagnosis (‘undiagnosed asthma’) 
had not been diagnosed in the past.  
Materials and method. The study was performed according to a case-control design. Parents of the children answered 
questionnaires on socio-economic status and family-related factors. Statistical determinants of undiagnosed asthma were 
explored using raw (OR) and logistic odds ratios with their 95% confidence intervals (logOR, 95%CI).  
Results. Children with undiagnosed asthma were younger compared to the group with previously known asthma (11.3±2.1 
vs. 12.6±2.5 years; p=0.0008). Newly diagnosed cases were more frequent in children who had less parental attention (less 
than 1 hour/day spent by parent with child – OR=4.36; 95%CI: 1.76–10.81) and who were not registered with specialized 
health care (OR=2.20; 95%CI: 0.95–5.06). Results of logistic regression analysis suggest that under-diagnosis of asthma is 
related to age below 12 years – logOR = 3.59 (95%CI: 1.28–10.36), distance to a health centre > 5 km – logOR = 3.45 (95%CI: 
1.05–11.36), time spent with child < 1 hour/day – logOR = 6.28 (95%CI: 1.98–19.91).  
Conclusion. Among non-medical determinants of undiagnosed asthma the age of a child plays a major role. Another factors 
of importance is the large distance between residence and health centre, and low parental attention at home.
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INTRODUCTION

Globally, asthma is a large problem among children. 
Despite this, geographic variation in asthma prevalence 
has been reported. Results from population-based surveys 
on childhood asthma in Poland performed within the ISAAC 
programme showed a relatively low prevalence of the disease, 
ranging between 5.8% – 6.8% [1]. However, it is suspected that 
these figures may reflect under-diagnosis or under-reporting 
of the disease. Results of clinical verification projects in 
Poland suggest that the magnitude of under-diagnosis could 
be as large as 50% [2, 3]. Cross-sectional studies in 1993, 2002 
and 2007 by the authors of the presented study in children of 
Upper Silesia, Poland, showed an increase in the prevalence 
of childhood asthma, from 3.4% – 8.5% during that period 
[4], which suggests that the burden of disease and subsequent 
costs could be increasing as the prevalence of asthma moves 
closer to that experienced in westernized countries. A part of 
the explanation of geographic variation in asthma prevalence 
could therefore be due to diagnosing or reporting patterns. 
Given the questionnaire-derived morbidity rates, it is rather 
unlikely that the estimates for Poland are subject to the so-

called over-diagnosis of childhood asthma, the phenomenon 
described in some westernized regions [5, 6].

This study of children yielded 186 cases (4.1%) of previously 
known diagnosis of asthma, established by physicians 
[7]. Because of the low prevalence of childhood asthma, 
a follow-up study was designed to explore issues around 
diagnosing patterns. The objectives were to examine a 
subgroup of children from the original study with respiratory 
symptoms and no diagnosis of asthma to identify children 
with ‘undiagnosed asthma’, as well as to identify host, socio-
economic and family-related factors that determine the 
likelihood of children not receiving an asthma diagnosis prior 
to the original study when asthma was present. This would 
expand on the previous research by identifying potential 
reasons for the under-diagnosis of childhood asthma in 
Poland in an attempt to reduce its prevalence and improve 
subsequent care.

MATERIALS AND METHOD

A respiratory health survey using questions from the ISAAC 
questionnaire was performed in 2010 in and around the city of 
Katowice in the Silesian region of Poland. The study included 
4,535 urban and rural children aged 7–17 years (participation 
rate=68%). Children with a previously established diagnosis 
of asthma were classified as ‘Previously Known Asthma’, 
while children who did not have a previous diagnosis but 
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who reported current asthma-like symptoms were classified 
as ‘Suspected Asthma’. Children were classified as having 
suspected asthma if their parents reported one of the following 
in the past 12 months: chest wheezing outside of respiratory 
infection, attacks of dyspnea outside of respiratory infection, 
attacks of dyspnea on or after physical exercise or exposure to 
cold air, or dry cough at night, apart from a cough associated 
with a cold or chest infection.

Children with suspected asthma were referred to a 
pulmonologist to determine the presence or absence of 
asthma. The evaluating physician interviewed both children 
and their parents, reviewed existing medical records, and 
had access to spirometry and skin-prick tests. The diagnosis 
of asthma was based on international GINA guidelines [8]. 
Spirometry was performed using an EasyOne spirometer 
and followed ATS/ERS guidelines [9]. Interpretation of lung 
function was based on percent predicted values [10, 11]. Lung 
function was considered normal if FEV1, FVC and PEF values 
were at least 80% of predicted values, and the FEV1/FVC ratio 
was greater than 75%. Bronchial hyperresponsiveness was 
examined using an exercise challenge test [12]. The procedure 
of the sub-maximal exercise test involved stepping up and 
down on a single step with metronome rhythm. Spirometry 
was measured before the step-test and at 0, 5 and 15 minutes 
after exercise. Hyperresponsiveness was considered present if 
there was a FEV1 decrease of greater than 15%. Skin prick tests 
(Allergopharma, Germany) were performed according to the 
recommendations by the Polish Allergological Association. 
Children in the suspected asthma group who received a 
diagnosis of asthma from the study physician were classified 
as ‘Newly Diagnosed Asthma’.

Data analysis was based on comparisons between the 
“Previously Known Asthma” and ‘Newly Diagnosed 
Asthma’ groups. The groups were compared in terms of 
demographic, socio-economic and family life-related 
characteristics, according to parental responses to the 
ISAAC questionnaire. A separate questionnaire included 
questions addressing specific socio-demographic issues 
(parental opinions regarding child’s health and quality of 
health care, registration of a child with a specialized health 
centre, residence on a farm, economic status of the family, 
distance to the health centre, average time spent by mother 
in direct and active contact with child at home).

All statistical analyses were performed using procedures 
available in the SAS statistical package [SAS Institute Inc., 
Cary, NC, USA]. Statistical significance of comparisons 
between continuous variables was assessed using independent 
samples t-tests and of categorical variables by means of 
the chi-square test. Associations between the examined 
factors and the under-diagnosis of asthma were analyzed 
using logistic regression. The strengths of associations were 
expressed by odds ratios and their 95% confidence intervals 
(OR, 95%CI). Variables were selected to the final model 
using ‘backward’ selection procedures, and included all 
variables for which the crude odds ratio obtained in simple 
analyses was 1.5 or above, in addition to variables known 
to be confounders from the scientific literature. Statistical 
significance was based on the criterion: p<0.05.

RESULTS

The study yielded 186 cases (4.1%) of previously reported 
asthma. The complete questionnaire-derived data were 
available in 184 children in this group. In addition to 
‘Previously Known Asthma’, 167 children from the ‘Suspected 
Asthma Group’ had current asthma-like symptoms. After 
clinical examination of all 167 subjects, 44 children of the 
‘Suspected Asthma Group’ were diagnosed for asthma 
(‘Newly Diagnosed Asthma’). Thus, the estimated level of 
under-diagnosis of the disease was 19% (44 out of 184+44).

Age and BMI were originally considered as continuous 
measures. Children in the group ‘Previously Known Asthma’ 
(n=184) were older than the 44 children in the group ‘Newly 
Diagnosed Asthma’ (12.6±2.5 years and 11.3±2.1 years, 
respectively; p=0,0008), but the groups did not differ in terms 
of the body mass index (18.0±3.6 kg/m2 and 17.2±2.8 kg/m2, 
respectively; p=0.2).

Results of simple analyses involving potential socio-
demographic determinants of under-diagnosis of asthma 
showed that the newly diagnosed cases were more likely to 
be younger (Tab. 1). There was also a trend towards more 
newly diagnosed asthma among those with a higher maternal 
education level (Tab. 1).

With regard to parental history of respiratory or allergic 
disease, none of the associations were statistically significant, 
although there was a trend towards more newly diagnosed 
asthma among children without a maternal history of chronic 
bronchitis (Tab. 2).

When considering the combined variables of family 
history, the results were consistent. Under-diagnosis was 
poorly associated with parental asthma (asthma in mother 
or father): OR=1.62 (95%CI: 0.62–4.21; p=0.3). Parental 
allergic diseases (hay fever or eczema or allergy) also did 
not relate to under-diagnosis: in the mother OR=1.16 (95%CI: 
0.56–2.39; p=0.6); in the father OR=1.38 (95%CI: 0.65–2.91; 
p=0.3). Respiratory/allergic health status of siblings did not 

Table 1. Socio-demographic determinants of undiagnosed asthma 
(newly diagnosed asthma)

Variable Value
Newly Diagnosed 

Asthma
n (%)

Odds Ratio*
(95%CI)

‘p’**

Age
Below 12 years 26 (26.8%) 2.25

(1.15–4.41)
0.01

12 years or above 18 (13.9%)

Gender
Girls 22 (24.1%) 1.65

(0.85–3.20)
0.1

Boys 22 (16.1%)

Place
of residence

Urban 29 (22.6%) 1.64
(0.82–3.26)

0.1
Rural 15 (15.1%)

Education
of mother

Below high school 14 (14.2%) 1.85
(0.92–3.70)

0.08
High school or above 30 (23.6%)

Education
of father

Below high school 24 (18.4%) 1.33
(0.68–2.61)

0.3
High school or above 20 (23.2%)

Employment
of mother

Unemployed 13 (19.1%) 1.02
(0.50–1.98

0.8
Employed 31 (20.3%)

Employment 
of father

Unemployed 6 (27.2%) 1.50
(0.55–4.09)

0.4
Employed 38 (20.0%)

* – for each variable the reference category of OR is the variable’s value associated with lower
frequency of newly-diagnosed asthma (%)
** – p value provided by chi-square test
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explain the occurrence of undiagnosed asthma: no diagnosis 
of chronic bronchitis – OR=1.02 (95%CI: 0.38–2.75), no 
diagnosis of hay fever – OR=1.28 (95%CI: 0.51–3.20), no 
diagnosis of atopic eczema – OR=1.32 (95%CI: 0.46–3.75), 
and no diagnosis of any allergy – OR=2.50 (95%CI: 0.82–7.62).

Table 3 shows the associations between ‘Newly Diagnosed 
Asthma’ and other respiratory and allergic diseases in the 
participating children, diagnosed by a physician in the past. 

New cases of asthma were found more frequently in children 
without previous diagnosis of spastic bronchitis. None of the 
other variables showed statistically significant associations 
with newly diagnosed asthma. When any allergic disease in a 
child (composed variable: hay fever or eczema or allergy) was 
used, its effect did not reach statistical significance: OR=1.32 
(95%CI: 0.60–2.88; p=0.4).

108 parents of children (‘Newly Diagnosed Asthma’ (n=44); 
‘Previously Known Asthma’ (n=64) agreed to participate 
in an additional questionnaire survey focusing on specific 
family issues, including socio-economic status. The results 
of simple analyses are shown in Table 4. New cases of asthma 
were more frequent among children who had less parental 
attention (less than 1 hour/day spent by parent with the child) 
and who were not registered with specialized health care.

Results of simple analyses were verified by logistic regression 
analysis. The model included all variables for which odds 
ratio obtained in simple analyses was 1.5 or above. However, 
past physician-made diagnoses of respiratory or allergic 
diseases in a child were not used in multivariable analysis. 
Moreover, residence on the farm and no rural residence was 
entered in the model. The following independent variables 
were used (‘p’ values of coefficients of regression are shown 
in the brackets): age (p=0.01), gender (p=0.8), residence on 
the farm (p=0.1), education of mother (p=0.4), asthma in 
mother (p=0.9), chronic bronchitis in mother (p=0.1), atopic 
eczema in mother (p=0.6), asthma in father (p=0.1), chronic 
bronchitis in father (p=0.1), allergy in siblings (p=0.3), 
dampness in house (p=0.4), specialized health care (p=0.6) 
distance to health care centre (p=0.09), economic status 
(p=0.5), and time spent with child (p=0,003).

In multivariate analysis the following variables appeared 
to be related to under-diagnosed asthma: age below 12 

Table 2. Parental history of respiratory/allergic diseases as determinants 
of undiagnosed asthma (newly diagnosed asthma)

Variable Value
Newly Diagnosed Asthma

N (%)
Odds Ratio*

(95%CI)
‘p’**

Asthma in mother
No 36 (19.5%) 1.52

(0.45–5.06)
0.4

Yes 4 (26.6%)

Chronic bronchitis in 
mother

No 35 (20.5%) 3.50
(0.79–15.43)

0.07
Yes 2 (6.9%)

Hay fever in mother
No 30 (19.7%) 1.26

(0.53–2.96)
0.5

Yes 8 (16.3%)

Atopic eczema in 
mother

No 35 (20.1%) 1.93
(0.54–6.72)

0.2
Yes 3 (11.5%)

Allergy in mother
No 28 (18.3%) 1.11

(0.49–2.49)
0.7

Yes 10 (20.0%)

Asthma
in father

No 35 (19.0%) 2.12
(0.60–7.46)

0.2
Yes 4 (33.3%)

Chronic bronchitis in 
father

No 35 (20.3%) 2.29
(0.50–10.38)

0.2
Yes 2 (10.0%)

Hay fever in father
No 33 (20.3%) 1.20

(0.48–2.96)
0.6

Yes 7 (17.5%)

Atopic eczema in father
No 35 (19.3%) 1.07

(0.22–5.21)
0.9

Yes 2 (18.1%)

Allergy
in father

No 31 (18.3%) 1.27
(0.47–3.41)

0.6
Yes 6 (22.2%)

* – for each variable the reference category of OR is the variable’s value associated with lower
frequency of newly diagnosed asthma (%)
** – p value provided by chi-square test

Table 3. Undiagnosed asthma (newly-diagnosed asthma) according to 
health status of children in the study

Variable Value
Newly Diagnosed 

Asthma
n (%)

Odds Ratio*
(95%CI)

‘p’**

Child’s health 
(parental opinion)

Good/Very good 29 (19.3%) 1.05
(0.50–2.17)

0.8
Moderate/Poor 13 (18.5%)

Pneumonia in the 
past***

No 26 (22.6%) 1.28
(0.60–2.69)

0.5
Yes 13 (18.5%)

Spastic bronchitis 
in the past***

No 36 (27.4%) 5.49
(1.85–16.23)

0,0008
Yes 4 (6.4%)

Hay fever
in the past***

No 19 (25.0%) 1.79
(0.89–3.60)

0.09
Yes 21 (15.6%)

Atopic eczema
in the past ***

No 28 (21.0%) 1.02
(0.47–2.18)

0.9
Yes 12 (20.6%)

Allergy
in the past ***

No 18 (21.9%) 1.11
(0.55–2.22)

0.7
Yes 23 (20.1%)

* – for each variable the reference category of OR is the variable’s value associated with lower
frequency of newly diagnosed asthma (%)
** – p value provided by chi-square test
*** – disease diagnosed by physician before the study was implemented

Table 4. Socio-economic determinants of undiagnosed asthma (newly-
diagnosed asthma)

Variable Value
Newly Diagnosed 

Asthma
n (%)

Odds Ratio*
(95%CI)

‘p’**

Family 
completeness

Father + mother 41 (42.2%) 1.46
(0.34–6.20)

0.6
Father or mother 3/9 (33.3%)

Opinion 
regarding 
health care

Good quality 33 (40.7%)
1.03

(0.41–2.57)
0.9

Other 10 (40.0%)

Child registered 
with specialized 
health care

No 18 (51.4%
2.20

(0.95–5.06)
0.05

Yes 23 (32.3%)

Distance from 
home to health 
care centre

Less than 5 km 30 (37.0%)
1.83

(0.75–4.41)
0.1

5 km or more 14 (51.8%)

Economic status
(self-assesment)

Good 36 (42.3%) 1.95
(0.69–5.49)

0.1
Poor 6 (27.2%)

Average time 
spent with a 
child

Less than 1 hour/day 36 (52.1%)
4.36

(1.76–10.81)
0.01

More than 1 hour/day 8 (20.0%)

No. of siblings
0–2 33 (19.8%) 1.19

(0.42–3.35)
0.7

3 or more 5 (17.2%)

Residence on 
the farm

No 38 (20.5%) 2.58
(0.74–8.92)

0.1
Yes 3 (9.0%)

* – for each variable the reference category of OR is the variable’s value associated with lower
frequency of newly diagnosed asthma (%)
** – p value provided by chi-square test
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years – OR=3.59 (1.28–10.36), distance to health centre 
>  5  km – OR=3.45 (95%CI: 1.05–11.36), time spent with 
child <  1  hour/day – OR = 6.28 (95%CI: 1.98–19.91). The 
results were unlikely to be affected by multi-collinearity 
since 2 independent variables, namely age of a child and 
time spent with a child, were not statistically significantly 
associated (p=0.7).

DISCUSSION

Under-diagnosis of childhood asthma and subsequent 
inadequate control of the disease is an important clinical and 
public health issue [13, 14]. The presented findings suggest 
that in the study area the level of under-diagnosis of the 
disease approaches 20%. These problems have clinical and 
public health implications. Current diagnostic guidelines 
are often not applied [15]. Moreover, children with less 
respiratory symptoms, with less severe presentation or 
without the usual allergic co-morbidities, are more likely to 
be undiagnosed [16, 17]. The presented findings also suggest 
that socio-demographic and other family-related factors play 
a role in the under-diagnosis of childhood asthma. Among 
the non-medical correlates of under-diagnosis, the age of a 
child plays a major role. Other characteristics of importance 
that increase the likelihood of under-diagnosis include a large 
distance between a child’s residence and health care centre, 
as well as low parental attention.

It is well-known that age plays a big role in the natural 
history of asthma. Increases in symptoms and a more apparent 
asthmatic specificity with age is also well-known. Allergic 
presentation and seasonality of the symptoms become more 
evident and the severity of the disease is more visible in 
school children, compared with younger age groups. As a 
result, diagnosis of asthma is usually possible through long-
term follow up and a careful time-consuming differential 
diagnosis [13]. This phenomenon is also described regarding 
adult asthma – the diagnosis of asthma is often overlooked 
in patients with a mild form of the disease [18].

Another important factor channeled by the context of 
age is the use of lung function assessment in the diagnosis 
of asthma. The presented study shows that only one-third 
of asthmatic children had had spirometric assessment 
in the past year [7]. The problem of a lack of spirometric 
testing is universal. It is clearly an underused procedure 
both in a primary and in secondary care settings and goes 
beyond Poland [5]. The impact of age when arriving at a final 
diagnosis is also essential within the context of family-related 
factors. Accumulation of symptoms and their persistence 
over time, together with increasing intensity, as well as their 
impact on developing social activities of the affected child, 
are more visible in older children and all are more likely to 
motivate parents seek advice from physicians.

A number of socio-economic and other family related 
factors could be discussed in terms of under-diagnosis or 
delayed diagnosis of existing asthma in a child. A recent 
study performed in metropolitan France showed the role of 
a low socio-economic status of families probably affecting 
access to health care services [19]. However, the focus of this 
large, earlier study was on the ‘under-treatment’ of asthma 
and its correlates. The impact of distance between residence 
and health care centre, as suggested by the current findings, 
cannot be easily interpreted. It would be too naïve to directly 

connect the distance with access to diagnostic facilities. 
However, accessibility includes many components, such as 
predisposing determinants (demographic and social factors, 
beliefs), enabling determinants (family and community 
factors), as well as perceived and evaluated illness-related 
determinants [20]. From that point of view, it cannot be 
excluded that the statistical effect of ‘distance’ is a surrogate 
for social and cultural influences that were not measured in 
the presented study, but could be essential in communities 
located outside urban areas.

Along this line is the finding that undiagnosed children 
have less attention from their parents in terms of average time 
the parents spend with them. The differential impact may 
reflect an interplay of cultural attitudes, communication, or 
some other aspect of physician/patient interaction [21]. The 
issue is more evident in multicultural societies with a mixed 
ethnic composition. Specificity of cultural and life-style 
patterns confounds between-population comparisons and 
above all the issue addressed in this study has no sufficient 
literature-based evidence. In an earlier report concerning 
childhood asthma in Denmark, under-diagnosis was 
independently related to low physical activity, high body 
mass, serious family problems, passive smoking and absence 
of rhinitis [22]. Two factors, namely family problems and 
smoking by family members, might be correlated and 
serve as a surrogate for a reduced parental focus on the 
child’s symptoms. Such an interpretation adds to another 
finding – of association of under-diagnosis with the low 
socio-economic status of families found in Australia [23]. 
In adults, under-presentation of respiratory symptoms by 
asthmatic patients seems to be the most important cause of 
under-diagnosis of the disease [24]. The finding cannot be 
easily extrapolated to childhood asthma; however, the role 
of parents in recognizing and reporting symptoms cannot 
be neglected. Social or behavioural factors within the family 
unit may limit the recognition of symptoms [17]. In the 
UK, undiagnosed asthma, defined as significant asthmatic 
symptoms, increased with worsening socio-economic 
deprivation. The mechanisms behind an apparent exposure-
response pattern in the current study (under-diagnosis: 4.3%-
7.3%-9.0%) remain unknown, but factors affecting family 
life may influence behaviour arising from symptoms in the 
child’s parents [25]. The role of family-related factors could be 
further supported by the finding concerning family history 
of respiratory diseases. Parents suffering from respiratory 
disorders are more likely to duly respond to respiratory health 
symptoms in their children. In this study, undiagnosed 
asthma was less frequent in families where the mothers or 
fathers had chronic bronchitis, although parental asthma 
did not show a similar impact. The lack of the latter effect 
could be explained by the small numbers of asthma cases 
among parents.

There are a number of limitations to the presented study. 
First, there was a relatively small sample size. However, the 
groups were derived from a large cross-sectional study which 
included 4,500 children. All but 2 children with previously 
diagnosed asthma were included in the analysis, and the 
search for undiagnosed asthma involved a detailed clinical 
assessment of 167 suspected cases. Despite the small sample 
size, some statistically significant results were obtained, 
suggesting sufficient power for some associations. In addition 
to this, a high participation rate was experienced, suggesting 
that while there is potential for Type II statistical error for 
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some associations, these associations would be relatively 
unbiased. Another limitation stems from questionnaire-
derived information on factors explored for potential risk 
factors of under-diagnosis. The true reliability of the answers 
remains unknown; however, many epidemiological studies 
depend on questionnaires. Some concern might be related 
to nosologic preference. Although traditional labels like 
‘spastic/asthmatic bronchitis’ are not uncommon in Poland, 
undiagnosed asthma was not frequent among children who 
had ‘spastic/asthmatic bronchitis’ diagnosed in the past. Of 
more interest is the limitation resulting from the unknown 
level of asthma. It cannot be excluded that undiagnosed 
asthma had a less severe course than asthma previously 
diagnosed. Nevertheless, both clinical presentations belong 
to the common category of asthma, and the objective of the 
study was to compare groups classified by diagnosis and not 
by the level of the disease.

CONCLUSIONS

The low age of a child plays a major role among the non-
medical determinants of undiagnosed asthma. Another 
factor of importance is the large distance between place 
of residence and health centre. Furthermore, low parental 
attention seems to be an important determinant of under-
diagnosis of childhood asthma.
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