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SUMMARY

Objective: The aim of the study was to estimate changes in the prevalence of respiratory diseases and disorders between 2003/2004 and
2011/2012 in 13-16 years old children living in Bytom, one of the biggest cities in the Silesia agglomeration and provide the evidence for local
policy makers.

Methods: Data from two cross-sectional surveys, based on the Polish version of the International Study of Allergy and Asthma in Childhood
(ISAAC) questionnaire, conducted in 2003/2004 and 2011/2012 was used. Response rate in the first and the second survey was 68% and 35%,
respectively. The number of analyzed observations was 4,041 and 707 from the first and the second survey. The selection bias was controlled
with the propensity score matching and potential determinants of analyzed respiratory diseases and disorders were controlled in the multivariable

logistic regression model.

Results: We found statistically significant increase in asthma ever diagnosed by medical doctor (4.5% vs. 9.6%; p <0.01), seizures of dyspnea

(8.2% vs. 27.7%; p<0.01), and chest wheeze (9.6% vs. 19.2%; p<0.01).

Conclusion: Our study revealed significantincrease in the prevalence of respiratory diseases and disorders after 8 years in adolescents living in the
Upper Silesian Industrial Zone. This is a relevant finding which provides the evidence for decision makers in the scope of local public health policies.
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INTRODUCTION

According to the WHO data respiratory diseases have become
the fourth leading cause of death in Europe (1). One of the pri-
orities of Polish national policy, described in the 6th Strategic
Target of the National Health Programme for 2007-2015, was the
reduction of morbidity and mortality caused by chronic respira-
tory diseases (2). Results of scientific research showed that the
prevalence of chronic respiratory diseases like asthma increased
in children especially in low- or mid-income countries (3-5),
whereas in developed countries the prevalence of asthma reached
plateau (6, 7) or even was likely to decrease (8). Asthma was
recognized as a public health problem at the summit held in 2006
in the European Parliament through the Brussels Declaration (9).

When applying evidence-based public health approach the
following components are included: engaging the community
in assessment and decision making, using data and information
systems systematically, making decisions on the basis of the best
available peer reviewed evidence, quantitative and qualitative, im-
plementing programme planning frameworks, and finally conduct-

ing evaluation and dissemination (10). The translation of research
into practice assumes that clinically relevant evidence is available
(11), which is not always the case. The national epidemiological
study (ECAP) conducted in 2006-2008 showed high incidence
of asthma in urban areas of Poland, in children aged 13—14 years
over the past decades, the symptoms of asthma were reported by
6.5% of respondents and diagnosed asthma occurred in 10.6% of
the young study population (12). However, the data from this study
may not fully apply to each city in the Silesian region, especially
not to Bytom city, as the sample from the region included in ECAP
study was drawn from Katowice — a different city in the region.
Bytom is a city which has been undergoing very deep restruc-
turing process of the mine industry (5 of 6 mines were closed)
over the past two decades. Overall negative social changes
resulting from those processes, such as poverty, social exclu-
sion, and unemployment have not been improved through the
policies implemented by the local authority (13). Bytom is one
of the biggest cities in Silesian agglomeration (4.57 million of
inhabitants), just after Katowice, Gliwice and Zabrze, with the
population of 170,761 in 2015 (14). The socioeconomic status
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of the city residents is generally low. The average monthly gross
wages and salaries in Bytom were 85% of the average for Silesia
voivodship (14). It is also characterized by higher unemployment
rate compared to the average in the region (18.5% vs. 8.2%). Also,
infant mortality rate is higher than the average of the region (7.7
vs. 4.7 per 10,000 inhabitants (Report on the State of the Town,
2013). Only 13% of council flats and 25% of housing cooperative
apartments in Bytom have the gas heating (14), and air pollution
was high as in the whole region with exceedances in PM, and
other pollutants concentrations, however, it has decreased in the
recent years (15). Living conditions in Bytom are also low with
the average usable space in residential housing per person about
22 sq. m (14).

Since the evidence to be used for the purpose of evidence-based
public health planning should be as close to the community in
which it is supposed to be used as possible, establishing asthma
and other respiratory symptoms prevalence in Bytom community
over the past decade can be used to assess the health needs, to
evaluate needed resources, and to plan more effective public
health interventions.

The aim of this study was to examine the prevalence of res-
piratory diseases and symptoms in two groups of children aged
13—16 years living in Bytom, one of the biggest cities in the Silesia
agglomeration, and examine changes in the prevalence between
the first cross sectional study performed in 2003/2004 (Survey
1) and the second one preformed in 2011/2012 (Survey 2). It is
worth mentioning that annual mean concentrations of PM, j were
54.3 ug/m® and 42.4 ug/m’, PM, , were 44.5 pg/m’ and 37 pg/m’
in the years 2003 and 2004, respectively. It should be also noted
that these concentrations in the study region remained at a similar
level in 2011 and 2012: 54.6 pg/m’ and 52.8 pg/m’ for PM, , and
43.2 pg/m’* and 40.8 pg/m’ for PM, _, respectively. Moreover, the
concentration of benzo(a)pyrene was 9.2 ng/m® and 8.4 ng/m? in
the years 2012 and 2012, respectively (16).

Additionally, we examined potential determinants of these
respiratory health problems adjusted for socioeconomic factors.
As the determinants of health are rather on population and struc-
tural level, authorities can carefully plan effective public health
interventions.

MATERIALS AND METHODS

This paper is based on the data from two cross-sectional
surveys conducted in the Bytom city 8 years apart in the years
2003/2004 (Survey 1) and 2011/2012 (Survey 2). The study aimed
to gather data from the whole population, so children attending all
schools in Bytom were targeted. Both surveys were based on the
Polish version of the International Study of Allergy and Asthma
in Childhood (ISAAC). In Survey 1 written questionnaires were
administered to parents or legal guardians of children aged 618
years who attended schools in Bytom, whereas in Survey 2 writ-
ten questionnaires were administered directly to 13—16 years old
pupils of gymnasium (junior high school) after obtaining consent
from their parents for the participation in the study.

Questionnaires used in both surveys were similar, they con-
tained 51 questions, including demographic data, data regarding
pregnancy, birth and perinatal period, congenital abnormalities,
current treatment or specialist care, current neurological, gas-

trointestinal, allergic and respiratory symptoms, diseases ever
diagnosed by the physician, school problems, vaccinations, sport
activities, and living and social conditions.

Respiratory diseases/symptoms analyzed in the present study
included asthma (in the questionnaire defined as ever physician-
diagnosed asthma), episodes of shortness of breath (in the ques-
tionnaire defined as ever episodes of dyspnea), chest wheeze (in
the questionnaire defined as ever chest wheezing or whistling).

Moreover, potential determinants of respiratory diseases/
symptoms defined in the part of questionnaire devoted to living
and social conditions were taken into account in the analysis. In
the analysis we included gender (male vs. female), age, body mass
index (BMI), siblings, number of rooms in flat (<3 vs. >3), type
of heating system (coal or gas vs. central heating), exposure to
environmental tobacco smoke at home (ETS), maternal education
and employment. The data on paternal education and employment
were also collected and available, but we decided to remove these
variables from analysis because of non-significance and additional
reduction in number of observations caused by the missing data
(n=246 and n=125 in the Survey 1 and 2, respectively).

Qualitative data were expressed as counts and percentages.
The statistical significance of between-group differences was
assessed with the y? test. Quantitative variables were described
by median and interquartile range (IQR) due to non-normal dis-
tribution, the Shapiro-Wilk test was used to verify the normality
assumption. Differences between studied groups were calculated
by Mann-Whitney test.

In order to be able to compare both groups we limited the first
survey to children in the range of age 13—16 years, moreover, to
control for the selection bias and differences between the groups
of children participating in Survey 1 and 2 the Propensity Score
Matching (PSM) technique was used. The procedure “match-
it”, with nearest neighbour matching option, available in R was
utilized. Potential determinants were controlled in the multivari-
able logistic regression model. The stepwise selection method
of model building was applied. The significance level to allow a
determinant to enter into the model and be kept in the model was
set at 0.2 and 0.3, respectively. The logistic odds ratio (OR) with
95% confidence intervals (95% CI) were calculated. Statistical
analyses were performed in SAS, version 9.4 (SAS Institute Inc.,
Gary, NC) and R, version 3.2.3 (R Foundation for Statistical Com-
puting, Vienna, Austria.), with significance level set at o = 0.05.

RESULTS

Survey 1 collected data from 5,506 children aged 13-16
years with response rate of 68%, while Survey 2 collected data
from 1,027 subjects with response rate of 35%. Final number of
observations used in the analysis was lower due to missing data
for some of the analyzed variables and amounted 4,041 and 707
from Survey 1 and 2, respectively.

Table 1 presents descriptive characteristics of studied groups,
such as demographics information, family socioeconomic status,
and indoor environment. Populations in two surveys differed in
demographic characteristics (more girls and higher median BMI
level in Survey 2 vs. Survey 1), socioeconomic status (better
educated mothers and more occupationally active in Survey 2
vs. Survey 1) and indoor environment (in Survey 2 and Survey 1
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environmental tobacco smoke was less frequent, more common
were small apartments, more children were the only child and
more families were using coal or gas for home heating). Due to
significant differences in characteristics between analyzed groups
the propensity score matching (PSM) procedure was deployed. Ob-
tained controlled group from Survey 1 was equivalent to the studied
group in Survey 2 for demographic characteristics, socioeconomic
status, and home environment variables (Table 1). Since the aim
of the study is to compare the prevalence of respiratory diseases
or symptoms, the results are presented for the group participating
in Survey 2 and matched control group derived from Survey 1.

Table 2 shows the prevalence of declared respiratory health prob-
lems. All of the analyzed outcomes were more frequent in Survey
2 (2011/2012) compared to the PSM control group from Survey 1.

We examined the determinants associated with the occurrence
of'analyzed respiratory health problems with multivariable logistic
regression and the results for asthma are presented in Fig. 1, for
dyspnea episode in Fig. 2, and for chest wheeze in Fig. 3. Each
analysis was performed separately for data obtained in Survey 2
and for PSM control group derived from Survey 1.

In case of asthma consistent effect was observed for maternal
education in both groups (Survey 2 and PSM control group) —
children of better educated mothers were more likely to have
asthma. The effects of other determinants were observed for one
of the survey group only such as increase in the risk of asthma for

male gender and higher BMI in Survey 2, and coal or gas heating
system in PSM control group (Fig. 1).

In case of dyspnea episodes none of the determinants showed
consistent effect in both analyzed groups: male gender was as-
sociated with higher risk of episodes of dyspnea in PSM control
group, while in Survey 2 this was a protective factor; higher level
of BMI was associated with increased risk in Survey 2, as was
having siblings (borderline significance), while the latter one was
a protective factor in the PSM control group (Fig. 2).

In case of chest wheeze none of the determinants showed con-
sistent effect in both analyzed groups: higher maternal education
was associated with higher chest wheeze risk in Survey 2, but
not in PSM control group, male gender was a protective factor in
Survey 2, but not in PSM control group. Environmental tobacco
smoke was identified as the risk factor for chest wheeze only in
Survey 2, as was higher BMI (borderline significance), while in
the PSM control group having siblings was found to be protective
and living in a smaller apartment was a risk factor (borderline
significance) (Fig. 3).

DISCUSSION

This paper provides evidence concerning increasing prevalence
of asthma and other respiratory symptoms from two community

Table 1. Characteristic of studied groups in Survey 1 (2003/2004) and Survey 2 (2011/2012) and matched control group derived

from Survey 1 (PSM)

Survey 2 Survey 1 Survey 1
Characteristic (2011/2012) (2003/2004) PSM control group
N=707 N=4,041 p-value N=707 p-value

Demographics

Gender (female) 58.4% 53.0% 0.01 59.4% 0.7

Age 15+ 46.1% 46.6% 0.79 45.3% 0.75

BMI [median (Q1-Q3)] 20.0 (18.4-21.9) 19.4 (17.8-21.6) <0.01 20.1(18.3-22.2) 0.53
Socioeconomic status

Maternal education (high school and above) 62.4% 47.9% <0.01 60.0% 0.35

Maternal employment 73.1% 49.0% <0.01 73.6% 0.86
Indoor environment

Environmental tobacco smoke 43.6% 56.3% <0.01 48.2% 0.08

Heating system (coal or gas) 35.9% 27.9% <0.01 36.9% 0.70

Siblings 79.9% 85.8% <0.01 82.2% 0.28

Rooms (<3) 42.6% 17.7% <0.01 42.7% 0.96

PSM - propensity score matching, IQR — interquartile range, BMI — body mass index, p-value compared to 2011/2012 study period

Table 2. Prevalence of respiratory health problems in Survey 2 (2011/2012) and in PSM control group derived from Survey 1

(2003/2004)
Outcome 2(:‘111-213; 2 2003/2004 (I:JS:IITc(;)c;ntrol group) p-value
Any of the three analyzed respiratory health problems 38.9% 12.45% <0.01
Asthma ever 9.6% 4.5% <0.01
Episodes of dyspnea 27.7% 8.2% <0.01
Chest wheeze 19.2% 9.6% <0.01

PSM — propensity score matching
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Survey 2 (2011/2012) Survey 1 PSM (2003/2004)
Determinant
0Odds Ratio (95% Confidence Interval) p 0Odds Ratio (95% Confidence Interval) p

Demographics ' !

Gender (male vs. female) i —®— 2.45(1.45-4.15) <0.01 +'— 1.52(0.74-3.16) 0.26

Age 15+ '§_._ 1.51 (0.89 - 2.55) 0.13 _‘:_ 0.95(0.45-1.99) 0.88

BMI - 1.11(1.03-1.19) | 0.01 F 1.03(0.95-1.12) = 0.50
Socioeconomic status i i

Maternal education (high school +) —'— 1.89(1.05-3.40) = 0.03 —l— 2.61(1.09-6.24) = 0.03

Maternal employment —'—3— 0.68(0.38-1.20) = 0.18 —'—{* 053(0.23-1.19) = 0.12
Indoor environment % E

Environmental tobacco smoke —a— 0.81(0.47-1.39)  0.44 —— 133(0.63-2.83) 046

Heating system (coal or gas vs. district heating) 'é_'_ 1.52(0.90-2.58) = 0.12 é —®— 352(1.62-7.65) <0.01

Siblings —'— 1.61(0.78-3.34) = 0.20 —'— 0.53(0.23-1.25) 0.15

Rooms (<3) _é'._ 1.21(0.71-2.05) 0.48 _é_._ 1.70(0.80-3.63) 0.17

02 04 08 1.6 3.2 02 04 08 16 32 64

Fig. 1. Determinants of asthma ever diagnosed by medical doctor in Survey 2 and PSM control group derived from Survey 1,

OR with 95% CI.

PSM - propensity score matching, BMI — body mass index

Survey 2 (2011/2012) Survey 1 PSM (2003/2004)
Determinant
0Odds Ratio (95% Confidence Interval) p 0Odds Ratio (95% Confidence Interval) p

Demographics ! !

Gender (male vs. female) +§ 0.69 (0.48-0.97) 0.03 i —®— 205(1.18-3.55) 0.01

Age 15+ *l—'— 1.33(0.94-1.87) 0.11 —'-:— 0.82(0.47-1.43) = 0.48

BMI F 1.08 (1.02-1.14) | 0.01 ! 1.00(0.93-1.08) = 0.94
Socioeconomic status : :

Maternal education (high school +) R 135(093-195) 0.2 —=— 0.92(049-173)  0.80

Maternal employment + 1.04(0.71-1.54) = 0.83 —'— 1.01(0.52-1.96) = 0.99
Indoor environment i ;

Environmental tobacco smoke - 1.16(0.82-1.64) = 0.40 —a— 1.05(0.60-1.84)  0.87

Heating system (coal or gas vs. district heating) é_'_ 1.36(0.96-1.93) 0.08 _é_'_ 1.47(0.83-2.60) 0.19

Siblings —'— 1.59(1.01-2.52) = 0.05 — *— 0.39(0.21-0.73) <0.01

Rooms (<3) —P— 1.04(0.73-1.46) | 0.84 + 0.92(0.52-1.63) 0.78

02 04 08 16 3.2 02 04 08 16 3.2

Fig. 2. Determinants of episodes of dyspnea in Survey 2 and PSM control group derived from Survey 1, OR with 95% CI.

PSM - propensity score matching, BMI — body mass index

based studies conducted in the city of Bytom. Effective public
health policy needs translating scientific research into policy and
practice. The results of this study could be used and should have
implications for the planning of public health policies. A prelimi-
nary step in the evidence-based public health approach should
concern identifying the health needs of the local population, and
therefore the public health interventions could be prepared and
implemented in a way which would enhance health benefits.
Study results revealed considerable increase in the prevalence of
all analyzed respiratory health problems, such as declared asthma
ever diagnosed by medical doctor, episodes of dyspnea and chest
wheeze, when the results of two surveys conducted 8 years apart
(2003/2004 and 2011/2012) in the community of Bytom were
compared. This finding suggests the rise in the prevalence of
asthma from 4.5% to 9.6% (p<0.01) over the period of eight
years. The observed phenomenon could be partly explained by

improvements in diagnosis of respiratory disorders (17), also
asthma and other respiratory tract diseases received more public
attention in recent years (17, 18). Asthma was also recognized as a
public health problem at the summit held in 2006 in the European
Parliament through the Brussels Declaration (9).

Our findings are in good agreement with the previous research
conducted in Chorzow, a community neighbouring Bytom, where
an increase in the prevalence of asthma, allergic rhinitis and at-
tacks of dyspnea was also observed (5). The national epidemio-
logical study (ECAP, 2006-2008) confirmed a high incidence of
asthma in urban areas of Poland, in children aged 13—14 years
over the past decades (12) with symptoms of asthma reported
by 6.5% of respondents and asthma diagnosed in 10.6% of the
young study population. Undiagnosed cases of asthma are a huge
problem in Poland, the ECAP findings suggested that bronchial
asthma may be underdiagnosed in even 70% of people, who has
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Survey 2 (2011/2012) Survey 1 PSM (2003/2004)
Determinant
0dds Ratio (95% Confidence Interval) p 0dds Ratio (95% Confidence Interval) p
Demographics ! !
Gender (male vs. female) +§ 0.62 (0.41-0.93)  0.02 é_'— 1.56 (0.94-2.60) = 0.09
Age 15+ —:F— 1.07(0.72-1.58) = 0.75 —'—i- 0.67(0.39-1.14) = 0.14
BMI :F 1.06 (1.00- 1.13) 0.06 + 0.99(0.93-1.06) 0.84
Socioeconomic status i ;
Maternal education (high school +) i —®— 227(1.45-3.54) <0.01 _i"_ 1.23(0.68-2.23) 0.49
Maternal employment —'—'- 0.76(0.49-1.18) = 0.22 —'-'— 0.77(0.42-1.40)  0.39
Indoor environment i i
Environmental tobacco smoke i+ 1.55(1.04-2.29) 0.03 _'_i_ 0.75(0.44-1.28)  0.30
Heating system (coal or gas vs. district heating) —Er'— 1.19(0.80-1.78) = 0.39 _é"_ 1.21(0.70-2.10) = 0.49
Siblings —'— 1.31(0.79-2.17) 030 — = 0.39(0.22-0.70) <0.01
Rooms (<3) + 1.14(0.77-1.68)  0.52 f—'— 1.68(0.99-2.84) 0.05
i I
012 0j4 0j8 1j6 3j2l 02 04 08 16 32

Fig. 3. Determinants of chest wheeze in Survey 2 and PSM control group derived from Survey 1, OR with 95% CI.

PSM — propensity score matching, BMI — body mass index

already experienced symptoms of this disease. Therefore, Polish
National Programme of Early Diagnostics and Treatment of
Asthma (POLASTMA) was introduced to improve asthma diag-
nosis and control in Poland. It is important to note that the results
of asthma epidemiological study depend mostly on the applied
research tools (questionnaire forms, additional examinations,
methods of revision of medical diagnosis) and the population
structure (age, sex, socioeconomic status) (19).

According to the Evidence Based Public Health (EBPH) guid-
ance scientific evidence identifying risk factors and health deter-
minants connected with the health outcomes is also required. In
our study we observed changes in analyzed risk factors and health
determinants of respiratory diseases and symptoms over the period
of 8 years. Mothers were better educated, and more mothers were
employed in the recent study, which is in good agreement with
official statistics for Poland and also for Silesian Voivodship (14).
The maternal education was statistically significant determinant
for all analyzed respiratory health problems in Survey 2, while
it was significant only for asthma in the PSM control group. It
is possible that higher prevalence of asthma in children of better
educated mother is associated with the fact that they are more aware
of such symptoms and point it out to the physician as it has been
observed that mother education level is related to the severity of
asthma (20). In Survey 2 more children lived in flats with less than
three rooms and more flats/houses had coal or gas heating system.
Earlier published data from Chorzéw confirmed that the indoor
exposure to tobacco smoke and coal stove emission are significant
factors responsible for adverse respiratory health effects in children
living in heavily polluted and densely populated urban areas (21).
Less children had siblings and this observation is consistent with
profile of demographic situation in Poland (14), and what is im-
portant, less children were exposed to the environmental tobacco
smoke, available data suggest that the percentage of 13—15 years
old children in Poland exceeded 60% in 1999 (22), while global
assessment conducted in 2009 revealed that 44% of children in
that age group were exposed to the second-hand smoking (23).

Several studies also indicated that socioeconomic status is an
important determinant of asthma prevalence (24). Regarding risk

factors the coal or gas heating system was found as statistically
significant risk factor of asthma, but only in the matched control
group from the first survey. Environmental tobacco smoke was
identified as the risk factor for chest wheeze only in Survey 2.
Environmental health risk factors exposure is strictly connected
with socioeconomic situation of individuals. Some studies have
investigated various impacts of air pollution on more susceptible
groups of population based on area of residence, educational at-
tainment, race, sex, and age (25). Many international researches
indicate that socioeconomic and socio-environmental factors
have strong association with the prevalence of childhood allergic
diseases like asthma, allergic rhinitis and eczema (26).

Further steps are necessary for identifying those at highest
risk, to develop asthma care and service programmes and to plan
effective public health interventions. An increase in the number of
outpatients visits due to asthma in the whole Silesian voivodeship
and in the Bytom county was observed (18). An insufficient control
of asthma in patients is another problem in Poland, which should
be taken into account by the local authorities. It is also important
to note that the improvement in asthma outcomes requires a broad,
cross-sectoral and multi sectoral engagement (27). There are some
examples which indicate that mobilizing diverse stakeholders and
focusing on policy can generate significant reductions in health
care use for vulnerable children with asthma (28). Interventions
designed to improve health care services and coordination of care,
school-based interventions, as well as the decrease of environmen-
tal risk factors exposure can greatly decrease asthma morbidity
(29, 30). The Allies Against Asthma coalitions at the local level
generate important community benefits, the work of Allies Against
Asthma contributes significantly to the small but growing body
of evidence indicating that targeting policy through collaborative
community-wide work can bring about needed change (31). On
the basis of our study such public health intervention could be
planned and when implemented such a programme should undergo
monitoring to ensure its proper realization and evaluation against
defined short term and long term goals.

There are some limitations of our research. First of all, both
studies were cross-sectional with well-known weaknesses. More-
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over, the response rate in the first survey was on acceptable level,
whereas in Survey 2 the response rate was 35% only, this could
significantly increase the risk of bias. In order to reduce the bias
we have proposed propensity score matching procedure to get
comparable groups from both studies and therefore the sample
size used for comparing the changes between Survey 1 and 2 was
reduced. The analysis of results is based on declarations of parents
(Survey 1) or children (Survey 2), which may also introduce bias.

CONCLUSION

Decision making about policies, programmes and health
related interventions first requires credible information on the
health status of a population, health inequalities and the causes
of health burden. Results of our study revealed significant in-
crease in the prevalence of respiratory diseases and disorder like
doctor diagnosed asthma, seizures of dyspnea, chest wheeze in
the 8-year time span in children aged 13—16 years living in the
Upper Silesian Industrial Zone. The results of this study provide
the evidence for decision makers and should have implications
for the planning of local public health policies.

Acknowledgement
This research was supported by the Medical University of Silesia in
Katowice under grant KNW-1-099/N/4/0

Conflicts of Interests
None declared

REFERENCES

1. Bousquet J, Khaltaev N, editors. Global surveillance, prevention and con-
trol of chronic respiratory diseases: a comprehensive approach [Internet].
Geneva: WHO; 2007 [cited 2016 Nov 30]. Available from: http://apps.
who.int/iris/bitstream/10665/43776/1/9789241563468 _eng.pdf.

2. The Council of Ministers of the Republic of Poland. National Health
Programme for 2007 - 2015 [Internet]. Warsaw; 2007 [cited 2016 Nov
30]. Available from: http://www2.mz.gov.pl/wwwfiles/ma_struktura/
docs/zal urm_npz_ 90 15052007p.pdf.

3. Bjorkstén B, Clayton T, Ellwood P, Stewart A, Strachan D; ISAAC Phase
III Study Group. Worldwide time trends for symptoms of rhinitis and
conjunctivitis: Phase III of the International Study of Asthma and Aller-
gies in Childhood. Pediatr Allergy Immunol. 2008 Mar;19(2):110-24.

4. KudzyteJ, Griska E, Bojarskas J. Time trends in the prevalence of asthma
and allergy among 6-7-year-old children. Results from ISAAC phase I and
11T studies in Kaunas, Lithuania. Medicina (Kaunas) 2008;44(12):944-52.

5. Brozek G, Lawson J, Szumilas D, Zejda J. Increasing prevalence of
asthma, respiratory symptoms, and allergic diseases: four repeated surveys
from 1993-2014. Respir Med. 2015;109(8):982-90.

6. Zodllner IK, Weiland SK, Piechotowski I, Gabrio T, von Mutius E,
Link B, et al. No increase in the prevalence of asthma, allergies, and
atopic sensitisation among children in Germany: 1992-2001. Thorax.
2005;60(7):545-8.

7. de Korte-de Boer D, Mommers M, Gielkens-Sijstermans CM, Creem-
ers HM, Mujakovic S, Feron FJ, et al. Stabilizing prevalence trends of
eczema, asthma and rhinoconjunctivitis in Dutch schoolchildren (2001-
2010). Allergy. 2015;70(12):1669-73.

8. Engelkes M, Janssens HM, de Ridder MA, de Jongste JC, Sturken-
boom MC, Verhamme KM. Time trends in the incidence, prevalence
and age at diagnosis of asthma in children. Pediatr Allergy Immunol.
2015;26(4):367-74.

9. Holgate S, Bisgaard H, Bjermer L, Haahtela T, Haughney J, Horne R, et
al. The Brussels Declaration: the need for change in asthma management.
Eur Respir J. 2008;32(6):1433-42.

10.

11.

12.

13.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Brownson RC, Fielding JE, Maylahn CM. Evidence-based public health:
a fundamental concept for public health practice. Annu Rev Public Health.
2009;30:175-201.

Brownson RC, Fielding JE, Maylahn CM. Evidence-based decision mak-
ing to improve public health practice. Front Public Health Serv Syst Res.
2013;2(2).

Samolinski B, Sybilski AJ, Raciborski F, Tomaszewska A, Samel-Kowalik
P, Walkiewicz A, et al. Prevalence of asthma in children, adolescents
and young adults in Poland — results of the ECAP study. Alerg Astma
Immunol. 2009;14(1):27-34. (In Polish, English.)

Supreme Audit Office. NIK audit: Solving social problems in Bytom
[Internet]. Warsaw; 2015 [cited 2016 Nov 30]. Available from: https:/
www.nik.gov.pl/plik/id,11227,vp,13576.pdf. (In Polish.)

. Central Statistical Office of Poland. Information Portal [Internet]. Warsaw;

2016 [cited 2016 Nov 30]. Available from: http://stat.gov.pl/en/.
Regional Environmental Protection Inspectorate in Katowice. The air
quality monitoring [Internet]. Katowice; 2016 [cited 2016 Nov 30].
Available from: http://www.katowice.pios.gov.pl/. (In Polish.)
Regional Environmental Protection Inspectorate in Katowice. Reports
on the state of the environment in the Silesian Voivodeship [Internet].
Katowice [cited 2018 May 30]. Available from: http://www.katowice.
wios.gov.pl/. (In Polish.)

Brozek G, Zejda JE. Increase in the frequency of diagnosed allergic
diseases in children - fact or artefact. Pediatr Pol. 2004;79(5):385-92.
(In Polish.)

. Kowalska M, Niewiadomska E, Zejda JE, Rejdak M. Regional and tem-

poral variability of GP consultations due to asthma in children aged 0-18
years in Silesian voivodeship. Przegl Epidemiol. 2013;67(3):497-501.
Samolinski B, Bodzenta-Lukaszyk A, Szpak A, Emeryk A, Komorowski
J, Tomaszewska A, et al. Epidemiology of asthma in Poland according
to ECAP programme. Terapia. 2009;17(3):13-6. (In Polish.)

Radic S, Milenkovic B, Gvozdenovic B, Zivkovic Z, Micic M, Smil-
janic S, et al. Relationship between childhood asthma severity and
mother's general education. Eur Respir J. 2015;46 Suppl 59:PA4189.
doi: 10.1183/13993003.congress-2015.PA4189 10.1183/13993003.
Kasznia-Kocot J, Kowalska M, Gorny RL, Niesler A, Wypych-Slusarska
A. Environmental risk factors for respiratory symptoms and childhood
asthma. Ann Agric Environ Med. 2010;17(2):221-9.

Warren CW, Riley L, Asma S, Eriksen MP, Green L, Blanton C, et al.
Tobacco use by youth: a surveillance report from the Global Youth To-
bacco Survey project. Bull World Health Organ. 2000;78(7):868-76.
International Agency for Research on Cancer. Evaluating the effectiveness
of smoke-free policies. IARC handbooks of cancer prevention, Tobacco
control, vol. 13. Lyon: IARC; 2009.

Chen E, Shalowitz MU, Story RE, Ehrlich KB, Levine CS, Hayen R, et
al. Dimensions of socioeconomic status and childhood asthma outcomes:
evidence for distinct behavioral and biological associations. Psychosom
Med. 2016;78(9):1043-52.

Stuart AL, Mudhasakul S, Sriwatanapongse W. The Social distribution of
neighborhood-scale air pollution and monitoring protection. J Air Waste
Manag Assoc. 2009;59(5):591-602.

Li F, Zhou Y, Li S, Jiang F, Jin X, Yan C, et al. Prevalence and risk
factors of childhood allergic diseases in eight metropolitan cities in
China: a multicenter study. BMC Public Health. 2011 Jun 6;11:437. doi:
10.1186/1471-2458-11-437.

Herman EJ. Conceptual framework of the Controlling Asthma in Ameri-
can Cities Project. J Urban Health. 2011 Feb;88 Suppl 1:7-15.
Lachance L, Benedict MB, Doctor LJ, Gilmore LA, Kelly C, Krieger J, et
al. Asthma coalition effects on vulnerable sub groups of children: the most
frequent users of health care and the youngest. J Asthma. 2014;51(5):474-9.
Janevic MR, Stoll S, Wilkin M, Song PX, Baptist A, Lara M, et al.
Pediatric asthma care coordination in underserved communities:
a quasiexperimental study. Am J Public Health. 2016;106(11):2012-8.
Hester LL, Wilce MA, Gill SA, Disler SL, Collins P, Crawford G. Roles
of the state asthma program in implementing multicomponent, school-
based asthma interventions. J Sch Health. 2013;83(12):833-41.

Clark NM, Lachance LL, Benedict MB, Doctor LJ, Gilmore L, Kelly
C, et al. Improvements in health care use associated with community
coalitions: long-term results of the allies against asthma initiative. Am J
Public Health. 2013;103(6):1124-7.

Received May 10, 2017
Accepted in revised form May 23, 2018

176



