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Abstract

Introduction: Asthma is often associated with overweight and obesity. The aim of this study was to find associations
between asthma control, obesity and different levels of physical activity.

Methods: Using a questionnaire, 117 asthmatic patients between 6-18 years of age were interviewed. Two groups
of children, normal vs. overweight, at different levels of physical activity (sport, school-based proper or light activity
and full physical exemption) were compared. Asthma control was evaluated in two groups (controlled vs. non or
partially controlled).

Results: The asthmatic status was generally controlled in 78%; in 81% and 72% of patients with a normal weight and
overweight, respectively. Being overweight was more common among girls than boys (43.2% vs. 30.3%). A positive
family history of asthma was revealed in many cases; the prevalence of asthma was found at 63% (P=0.0074) among
the parents. Weight was significantly higher when the parents themselves were overweight. A lightened workload
in physical education lessons at school doubled the risk of obesity (P=0.25), while full exemption increased it by six
times (P=0.06). High bodyweight was found in 37% and 31% of children who had received steroid medication and
other treatment, respectively (P=0.57).

Conclusion: High bodyweight and physical inactivity worsened the chances of effective asthma treatment, while sport
improved it. The rates of physical activity among the surveyed patients were lower than recommended. More focus
is needed; paediatricians, school-teachers and parents should pay more attention to the issue when establishing a
proper family background for healthier lifestyles.

Keywords: asthma, children, Hungary, overweight, physical activity

Izvirni znanstveni ¢lanek
UDK 616.248(035):613.25

Izvlecek

Uvod: Astmo se pogosto povezuje s prekomerno telesno tezo in debelostjo. Namen te studije je bil ugotoviti povezave
med nadzorom nad astmo, debelostjo in razli¢nimi stopnjami telesne aktivnosti.

Metode: S pomodjo vpraSalnika je bilo anketiranih 117 astmati¢nih bolnikov v starosti od 6 do 18 let. Primerjani
sta bili dve skupini otrok, z normalno in prekomerno telesno teZo, na razlicnih stopnjah telesne aktivnosti (Sport,
obi¢ajna ali laZja aktivnost in popolna oprostitev od telesne aktivnosti v Soli). Nadzor nad astmo je bil ocenjen v dveh
skupinah (nadzorovana vs nenadzorovana ali delno nadzorovana).

Rezultati: Astmaticni status je bil na sploSno nadzorovan pri 78 %; pri 81 % bolnikov z normalno telesno tezo in
72 % bolnikov s prekomerno telesno teZo. Prekomerna telesna teZa je bila pogostejsa pri dekletih kot pri fantih
(43,2 % vs 30,3 %). V Stevilnih primerih je bila odkrita pozitivna druZinska zgodovina astme; obolevnost za astmo je
bila ugotovijena pri 63 % (P=0,0074) starSev. Prekomerna telesna teZa je bila precej vecja, ¢e so imeli prekomerno
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teZo tudi starsi. ManjSa delovna obremenitev pri urah Sportne vzgoje v Soli je podvojila tveganje za debelost
(P=0,25 %), medtem ko je popolna oprostitev od telesne aktivnosti to tveganje povecala za Sestkrat (P=0,06).
Prekomerna telesna teZa je bila ugotovijena pri 37 % otrok, ki so prejemali steroidna zdravila, in 31 % otrok, ki so

bile delezni drugac¢nega zdravijenja (P=0,57).

Zakljucek: Prekomerna telesna teZa in telesna neaktivnost sta poslabsali mozZnosti ucinkovitega zdravijenja astme,
medtem ko je Sportna aktivnost te mozZnosti povecala. Stopnje telesne aktivnosti med anketiranimi bolniki so bile
niZje od priporocenih. Potrebna je vecja osredotocenost; pediatri, ucitelji in starsi bi morali vec pozornosti namenjati
vprasanju, kdaj vzpostaviti ustrezno druZinsko podlago za bolj zdrav Zivijenjski slog.

Kljuéne besede: astma, otroci, Madzarska, debelost, telesna aktivnost

1 BACKGROUND

Asthma is the most common chronic inflammatory
disease of the airways [1]. The risk factors include
hereditary atopic liability, certain viral infections and there
are some triggers such as physical load, allergens and
respiratory irritants. Asthma is characterized by chronic
inflammation, hyper-reactivity of the bronchial system
and various stimuli generating airway obstruction. The
obstruction is usually reversible spontaneously or with
medical treatment, but the inflammation of the airways
exists in the asymptomatic period as well [2].

There are large variations in the incidence of asthma
worldwide; for example, in the UK, 32.2% of children
aged 13-14, while in Ethiopia only 1.7% have been
diagnosed with this disease [3]. In Europe, data from
Austria (11.6%) is much lower than from the UK. The
Czech Republic and Bulgaria have reported similar
figures at 14% [4]. In Croatia, 11.9 % of children between
12-14 years of age are receiving treatment and there
are significant differences within the country as well [5].
In 2008, the national adult prevalence of asthma
was 233 thousand / 10 million (the total population
of Hungary), according to the number of registered
patients in the pulmonology specialist network [6]. For
the prevalence of childhood asthma in Hungary, there
is only data from sporadic surveys. The proportion of
children with wheezing significantly increased from
6.8% in 2003 to 9.6% in 2006, and asthma may now
affect 2-3 % of the total population of children [7, 8, 9].
Being overweight, the endemic of our age, contributes
to the development of cardiovascular disease, diabetes
and complex health problems. Genetic, familiar and
environmental factors may lie in the background, but
diet and a sedentary lifestyle are considered the most
important causes. Based on recently published data
the production of hormone-like substances increase
in visceral fat and these result in the appearance of
inflammatory cytokines with a major impact on asthma
[2].

In the United States, the prevalence of childhood obesity
has doubled since 2000 [7]. There was a significant
increase in Europe as well. Approximately 20% of
children and adolescents are overweight, moreover,
a third of these people are obese [11]. According to
recent Hungarian data, 14.4% of children were found
to be overweight and 4.6% were registered as obese
in 2008 [12]. Physical inactivity affects 60-70 % of the
adult population and physical fitness among children
has declined by 9% per decade [13].

Studies have shown that higher leptin levels in obese
patients than in normal-weight ones also plays a role
in the pathomechanism of asthma. Obesity due to
the release of inflammatory factors may play a role in
the predominant effects of asthma [2, 3]. Despite the
theoretically-based interaction there is only limited data
available in the literature about the clinical influence of
being overweight on the control of asthma in childhood
and adolescence.

The aim of our pilot study is to explore how weight
surplus influences the manageability of asthma in
children and young people and the connection between
these common conditions, obesity related family
background, and physical activity.

2 PATIENTS AND METHOD

Approximately 10,000 young patients a year — children
and adolescents from East Hungary between 6 and
18 years of age — are receiving continuous care for
asthma in our Paediatric Pulmonary Unit. Participants
in the study were recruited from this population. They
were randomized (one in five patients every Monday),
between September and December in 2009. On
average, eight children completed the questionnaire
on these Mondays.

Refusal of participation was the sole criterion for
exclusion. There were 14 patients or parents who
did not want to contribute; their reasons were not
questioned.
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In the absence of a previously validated method, a
questionnaire was developed and used in the survey;
it contained questions about the asthma symptoms
experienced, recent treatments, physical activity and
the patients’ own views about personal conditions.
The concept of the questionnaire was established by
the authors and was discussed with other experts in
pulmonology and peadiatry. They were asked about
overweight family members and the intra-familial
occurrence of asthma (parents, sisters / brothers). Body
weight and height were measured; BMI (body mass
index) was calculated.

When structuring the questionnaire, the most important
goal was to create a list of questions that were easy
to understand and manage for children and parents.
Participation was voluntary and anonymous, the
permission of the Regional Ethical Committee having
been acquired previously.

Defining variables

According to the latest GINA criteria issued in 2009,
three different control levels could be defined to
characterize the status of asthmatic patients: controlled,
partially controlled and non-controlled groups [11]. A
controlled status was considered when shortness of
breath was experienced or bronchodilating medication
was needed on less than two occasions in the previous
week; having no complaint during physical load; no
need for advanced (pulmonology) treatment in the
previous year.

Overweight was considered with a BMI >25 kg/m?
and obesity >30 kg/m?. In children, BMI values are
different. Considering gender and age; overweight was
categorized at over 85 and obesity over 95 values of
percentiles.

Due to the relatively small number of cases, the number
of subgroups was limited in our study. Regarding
asthma control there were only two groups, controlled
and non- or partially-controlled groups; regarding BMI,
normal and overweight (BMI >25 kg/m?) were used.

We considered proper exercise if the child took part
in physical exercise (PE) lessons (45 minutes) at
school without limitations, usually 2-3 times a week;
sports activity if the child performed more physical
exercises, plus two educational hours weekly, at least.
Special lighter physical education was offered in some
schools for asthmatic children. Physical exemption
was considered when, upon medical or often forced
parental recommendations, all kinds of physical activity
were banned.

Data was processed and analysed by the Stata
statistical package (StataCorp, 2007, Release 10.
College Station, TX, USA). The one sided t-test and
Fisher exact test were used, 95% confidence intervals
and odds ratio were given. Significance was considered
when P<0.05. Correlations and odds ratios were
calculated as well.

3 RESULTS

Of the 125 distributed questionnaires, 117 were
filled out properly and completed for evaluation. The
mean age was 12.50 y + 3.53 y, the distribution was
characteristic of the general population and the patients
treated in our centre. The gender ratio was: 51 girls
(44%) and 66 boys (56%). Altogether, 47 overweight
or obese children were found, 43.2% girls and 30.3%
boys.

The value of overweight BMI was adjusted for gender
and age, resulting in a 2.3 times higher rate for girls
than boys. The parameters in Table 1 confirmed a
significantly higher risk of excess weight when there
is an overweight family member.

The risk of obesity was significantly affected by
the level of different physical activities. Lighter PE
lessons increased the risk of obesity to three, while full
exemption increased it to six times higher (Table 2).

Table 1. Correlation between BMI categories in asthmatic children and their parents.
Tabela 1. Korelacija med kategorijami indeksa telesne teZe (BMI) pri astmaticnih otrocih in njihovih starsih.

the chance of child being overweight
(corrected for gender and age) /

having overweight parent(s) / otroci | moznost prekomerne telesne teze pri otroku
starSev s prekomerno telesno tezo | (popravljeno za spol in starost)

no of patients / odds ratio / p value / 95% CI/

§t. bolnikov razmerje obetov vrednost p 95 % IZ
yes / da 66 (64.7%) 3.06 0.0074 0.84 -5.28
no/ne 36 (35.3%) 1.00 - -
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Table 2. Relations between physical education (PE) groups and being overweight (number and % of patients).
Tabela 2. Povezave med skupinami Sportne vzgoje in prekomerno telesno teZo (stevilo in % bolnikov).

physical education /| normal weight / overweight / odds ratio / p value / 95% ClI/
Sportna vzgoja normalna teza prekomerna teza | razmerje obetov |vrednostp |95 % I1Z
proper / obi¢ajna 37 (72.5%) 14 (27.5%) 1.00 - -

lighter / lazja 24 (61.5%) 15 (38.5%) 1.72 0.25 0.60- 4.37
special / posebna 2 (40.0%) 3 (60.0%) 2.89 0.28 0.41- 20.31
exemption /

oprostitev 2 (33.3%) 4 (66.7%) 6.13 0.06 0.93-40.58

No significant correlation was found between the
therapeutic use of inhaled steroid-containing drugs

and being overweight (Table 3).

Table 3. The connection between the administration of inhaled steroids and being overweight (number and % of
patients).
Tabela 3. Povezave med uZivanjem inhaliranih steroidov in prekomerno telesno teZo (Stevilo in % bolnikov) .

recent or previous usage / normal weight / | overweight / odds ratio / p value / 95% ClI/
nedavna ali predhodna uporaba |normalna teza |prekomerna teza razmerje obetov | vrednost p 95 % IZ
no/ne 9 (69.2%) 4 (30.8%) 1.00 - -

yes / da 56 (62.9%) 23 (37.1%) 1.44 0.57 0.40-5.23

Intra-familiar occurrence of asthma was reported by
63% of the patients.
Comparing the different types of physical activity and

asthma control, there were correlations as seen in Table
4. More physically active children had better asthmatic
control and needed less medication.

Table 4. A comparison of the control level between different types of physical activities (PE)-number and % of
patients.
Tabela 4. Primerjava stopnje nadzora med razlicnimi vrstami telesne aktivnosti (TA) — stevilo in % bolnikov.

level of physical activity / level of asthmatic control /

stopnja telesne aktivnosti stopnja nadzora nad astmo
controlled / not controlled /
nadzorovana nenadzorovana

proper PE / obi¢ajna TA 49 (96 %) 2 (4 %)

lighter PE / lazja TA 25 (64 %) 14 (36 %)

special PE / posebna TA 4 (80 %) 1 (20 %)

exemption from PE / 2 (33 %) 4 (67 %)

oprostitev od TA

The control level of the patients was generally good in
78%, while 22% of the children were none or partially
controlled. Comparing the excess body weight and the
respiratory status, 81% of the children with a normal
weight, but only 71% of the overweight patients were
controlled properly, i.e. had a good or acceptable
condition. Only two patients had to be hospitalized
because of exacerbation in their condition during the
previous year, both of them were overweight.

Children were asked about their opinion of their own
respiratory condition estimated in a subjective way.
Fifty-six percent of the non-or partially controlled
children rated their condition as acceptable and 44%
said that it was bad. In the other group with controlled

parameters, the personal self-rating was significantly
better: 43%, 41% and 15% evaluated their condition
as acceptable, good and very good, respectivelly, only
1% of the patients were dissatisfied.

4 DISCUSSION

The control of asthma proved better in normal-weight
children and youths vs. overweight or obese patients.
A sedentary lifestyle had a strong connection with the
control of asthma and excess weight, a significant
relation was found between intra-familiar occurrences
of obesity, but no evidence was found that inhaled
corticosteroids were associated with obesity.
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Genetic and family-based environmental factors,
however, link asthma and obesity. The number of fat
cells is of special importance in childhood while their
growth in size is more characteristic in adulthood. They
are regulated by neuro-hormonal, psychological and
environmental factors but are influenced by genetic
factors as well. In most cases, neuro-endocrinological
differences cannot be detected, so obesity of familial
origin develops [15]. Studies with obese children show
decreasing lung capacity and pulmonary compliance
[2]. Due to the inflammatory factors, being overweight
can affect asthma [17, 18, 19, 20].

In our study, the chances of developing asthma for
overweight girls were twice as high as in boys; 43% of
the girls were overweight. In the case of girls, another
survey showed a positive correlation between asthma
and being overweight [7].

In our study population, the presence of an overweight
parent has increased the risk of obesity threefold.
Genetic susceptibility, the nutritional habits of the family
and the ,learned” lack of exercise also may play a role.
The classification of children into different groups in
PE lessons significantly determines the risk of being
overweight. Children exempted from the physical
education requirements are at the highest risk. Asthma
by itself was the most common reason for exemption.
Children suffering from asthma performed no sports
activity at all, not even light physical exercise. In the
case of well-treated asthmatic children, exemption
from physical education is not justified. In the case of
attacks provoked by physical load, however, they can
get exemption from long-term running. This kind of light
physical education is impossible in many places and
school systems. Although breathing gymnastics, chest
exercises and swimming have a good effect on asthma,
performing such exercises once or twice a week does
not satisfy a child’s natural needs. Physical activity
during childhood improves cardiovascular fitness, self-
esteem, motor skills and bone development [21, 22].
In our study, a sedentary lifestyle not only increased
the chances of obesity, but significantly impaired the
management of asthma. The proportion of overweight
children taking part in normal PE lessons was small,
so the lack of physical activity significantly increased
the chances of obesity.

Inhaled steroids mainly act locally (in the airways or in the
lung), therefore their systemic absorption is negligible.
Obesity, as a side effect of steroid use may develop if
the patient receives higher doses for a long time.

The new recommendation of diagnosing the status
of the asthma patient includes three control levels:
controlled, partly controlled and non-controlled. It is
important to be aware of the specific control level [23].

As we had a small pilot study population, the patients
were allotted into only two groups: controlled, and none
or partially controlled groups. In the current study, 78%
of the youngsters were well-controlled, 22% were non-or
partially-controlled as a result of appropriate treatment
given by the specialist of the pulmonology network,
which was organized in Hungary to care for both adults
and children [14].
Sport and PE significantly improved the therapeutic
control of asthma. Physical activity positively influences
the asthmatic status of patients. According to a survey,
physical fitness also influences the severity of the
disease and improves its manageability [24].
The asthmatic children’s opinion about their status
correlated well with the control classification. They judged
their condition was good, although their opinions could
have been influenced by their views on their previous
condition and serious symptoms experienced before
the current treatment was introduced. In contrast, the
AIRE survey showed significant differences between
personal opinions and control group classification, with
the majority of the patients considering their status as
better than it actually was [25].
However, it has specific benefit for children with asthma,
including reduced hospital admission, reduced school
absenteeism, fewer consultation with doctors, reduced
medications and an improved ability to cope with
asthma [10, 11]. Despite the above, the benefits rates
of physical activity among young people with asthma
are lower than in their non-asthmatic peers [26,27].
Restriction was imposed because of the perceived
dangers of exercising in the presence of “triggers”.
Physical activity was regarded as a threat to be
managed rather than something beneficial. Teachers
found it difficult to distinguish between children who
were physically incapable of exercise due to asthma
and those who were unmotivated. The lower level of
activity among children with asthma was supported by
the climate of fear among parents and teachers about
what was safe and possible for the child [28, 29].
It cannot be excluded that parents of the study
population with a higher proportion overweight and with
their own asthma rarely support the active lifestyle of
their asthmatic children as experienced in other studies,
in other countries [30, 31, 32].
Asthmatic episodes have seasonality; usually they are
frequent in the autumn. We believe that this higher ratio
could affect both groups (overweight and normal weight)
in the same way and amount.
Some other limiting factors should also be mentioned
here:
- there were a limited number of participants within
the study population,
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- time and diagnosis of asthma and the development
of excess weight / obesity were not evaluated,

- the questionnaire has not been validated and needs
further improvement in the future when following
these evaluations in a wider range.

5 CONCLUSIONS

When examining the impact of obesity on the
management of asthma, we found that excess body
weight and a sedentary lifestyle undermined the
effectiveness of therapy. In the case of patients of
normal weight, the number of days with symptoms was
lower; their physical activity was higher, so despite their
disease, their quality of life could be better than that of
overweight people’s.

Our results support the conviction that offering
appropriate physical activity and giving proper treatment
for children with asthma can significantly improve the
manageability of asthma and decrease the chances
of obesity.
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