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Abstract

Aim: To study whether the most frequently prescribed exercises have a complementary effect over that of the most frequently
prescribed pharmacotherapy in children with allergic asthma, as there is no consensus on this question.

Material and methods: 24 children (age 9.56 + 3.29 years) with allergic asthma were studied. They were randomly assigned
into two groups of 12 children — “Standard group” and “Exercise group”. The “Standard group” was treated for 10 days with
the most frequently prescribed pharmacotherapy (low daily doses of inhaled corticosteroids) without exercises. The “Exercise
group” received the same treatment combined with the most frequently prescribed exercises (breathing retraining, respiratory
muscle training and musculoskeletal flexibility with posture/balance training). Standard spirometry was performed at the begin-
ning and at the end of the 10-day treatment. The best of 3 trials in each spirometry test was recorded. For comparability, the re-
sults were analysed as percentages of the actual versus the predicted spirometry values. Multiple variance analysis (MANOVA)
with Bonferroni’s multiple comparison post-hoc tests were used for the statistical analysis.

Results: At the end of the 10-day treatment course, the most frequently used spirometry parameters (“FEV, % Act/Pred” and
“FEV /FVC % Act/Pred”) showed a statistically significant improvement in both groups versus at the beginning of the study
(P<0.05). At the end of the 10-day treatment course, the same spirometry parameters showed a statistically significant improve-
ment in the “exercise group” versus the “standard group” (P<0.05).

Conclusion: The most frequently prescribed exercises have a complementary effect over that of the most frequently prescribed
pharmacotherapy in children with allergic asthma.

- J
Keywords: Allergic asthma; Childhood; Complementary ther- significant factors are the temporary disability for the patient or
apeutic effect; Exercises; Pharmacotherapy parents of the affected child and the frequent interruptions of the

child’s educational cycle [1-8,13]. The problem is deepening in
Introduction the developing countries, as well as in families with low social

status, where asthma patients are exposed to additional harmful
factors and allergens [1,2,4,5,7,8,11,14-23]. In heavily urbanized

ing it a serious glob.al health gnd s.0c1al problem.[1'9]' Itis the and industrialized areas, high air pollution is a leading factor in the
most common chronic disease in childhood, affecting 7.2% of the . ... . . . .
initiation, triggering, exaggeration and development of the symp-

children globauy [1-11]. Its social significance increases w1th the toms [1,2,4,5.7.8,11,14-22,24.25].
constant elevation of the treatment costs [1-8,12]. Other socially

Asthma affects about 300 million people worldwide, mak-
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There is no consensus about the rational of exercises in chil-
dren with asthma [1,2,4,5,7,26-35]. Controversies exist between
the findings that exercises are associated with improved quality
of life and cardiovascular fitness versus the fact that the symp-
toms could be triggered by exercises, walking, laughter, crying
and many other daily living activities [1,2,4,5,7,26,27,29,31-36].
Avoiding strenuous exercises seems to reduce exacerbations of
exercise-induced bronchoconstriction [1,4,5,7,26,27,29,31,32,36].
However, exercise avoidance may lead to deconditioning, reduced
exercise tolerance, easier fatigue/tiredness, lethargy, higher risk for
obesity, increased stress, and increased susceptibility to exacerba-
tions during minimal daily living activities [1,2,4,5,7,26,27,29,31-
33,36]. Moreover, breakthrough exercise-related symptoms could
be managed by warm-up exercises [1,4,5,7,26,27,29,31,32,36].
Exercise-induced bronchoconstriction may also be related to obe-
sity, lack of fitness, or conditions like inducible laryngeal obstruc-
tion [4,35,37-40]. In addition, weight reduction combined with
exercises improves better asthma control (lung function, health
status and reduced medication needs in obese children with asth-
ma) versus weight reduction alone [4,38,39]. Moreover, training
and sufficient warm-up exercises reduce the incidence and severity
of exercise-induced bronchoconstriction [4,37,39,40]. Additional
factor contributing to inadequate asthma control in adolescents is
poor treatment adherence [41].

There is no consensus about the complementary effect of
exercises over pharmacotherapy [1,2,4,5,7,26,27,29,32,35]. The
aim of our study was to verify whether the most frequently pre-
scribed exercises have a complementary effect over that of the
most frequently prescribed pharmacotherapy in children with al-
lergic asthma.

Materials and Methods

This work has been carried out in accordance with The Code
of Ethics of the World Medical Association (Declaration of Hel-
sinki) for experiments involving humans. The manuscript is in line
with the Recommendations for the Conduct, Reporting, Editing
and Publication of Scholarly Work in Medical Journals and aim for
the inclusion of representative human populations (sex, age and
ethnicity) as per those recommendations.

During the enrolment process within the paediatric clinic of
a Medical University Hospital, 24 children (age 9.56 + 3.29 years)
with allergic asthma were assessed for eligibility. Informed con-
sent was obtained from the parents for experimentation with hu-
man subjects/children. The privacy rights of human subjects/chil-
dren were observed. The eligibility criteria were: age 6-11 years
with more than one symptom (wheeze, breath shortness, “Heavy
breathing”, non-productive cough, chest tightness), variable expi-
ratory airflow limitation (reduced FEV1, reduced FEV /FVC below
0.90, positive bronchodilator reversibility test — increased FEV,
above 12% from predicted), sputum eosinophilic airway inflam-

mation, anamnesis of allergic disease like eczema, allergic rhinitis,
drug or food allergy, worsening of the symptoms at night or early
morning, variability of the symptoms (in frequency, duration and
intensity), initiation/triggering or worsening of the symptoms by
viral infections, allergic exposure, smoke, strong smells, contrast
temperatures, physical or mental stress [2,4,35,39,40]. The exclu-
sion criteria were: other chronic lung disease, productive cough,
chest pain, bleeding, breathe shortness associated with impaired
neurological symptoms (including dizziness), severe infections,
as well as severe deficiency — cardiovascular, respiratory, hepatic,
metabolic or renal [2,4,35,39,40].

These 24 children were randomly allocated into two groups
of 12 children — “standard group” and “exercise group”. The “stan-
dard group” was treated for 10 days (5 days as inpatients and 5
days as outpatients in the same paediatric clinic) with standard
pharmacotherapy — low daily doses of inhaled corticosteroids
[42-44]. The “Exercise group” received the same treatment with
additional standard exercises, including: breathing retraining (ex-
ercises manipulating the breathing pattern); respiratory muscle
training (exercises increasing the strength and endurance of the
respiratory muscles); musculoskeletal flexibility and posture/bal-
ance training (exercises increasing the flexibility of the thoracic
cage and improving posture by correcting the muscle imbalance)
[2,32,45-47].

The ‘Breathing retraining’ was aiming to correct the abnor-
mal breathing patterns by adopting a slower respiratory rate with
longer expiration, reducing hyperventilation, using diaphragmatic
type of resting breathing (rather than abdominal or upper-chest
one), and using nasal breathing (rather than oral one) [2,32,46].
It was performing 2 times daily with 3 sets of 10 repetitions with
a pause of 2 minutes between each set [2,47]. The diaphragmatic
inspiration was performing from functional residual capacity to
maximum inspiratory lung volume with 2 consecutive breaks,
while maintaining a ratio of 2 to 1 breath [2,47].

The ‘respiratory muscle training’ was performing 2 times
daily with 3 sets of 10 repetitions with a pause of 2 minutes be-
tween each set [2,47]. Each repetition included a maximal inspira-
tion from residual volume to total lung capacity in sitting position
[2,47]. The expiration was performing at the functional residual
capacity in order to avoid hyperventilation [2,47]. There were in-
tervals of 60 s between these respiratory manoeuvres [2,47].

The ‘musculoskeletal flexibility training’ included chest ex-
pansions, alt back expansions, side arm rises, arm circles, torso
flexion, extension, lateral flexion and rotation [2,32,46,47]. It was
performing 2 times daily with 3 sets of 10 repetitions with a pause
of 2 minutes between each set [2,32,46,47]. The musculoskele-
tal posture/balance training was performing 2 times daily with 3
sets of 10 repetitions with a pause of 2 minutes between each set
[2,45]. It included correction of the posture and muscle imbalance
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by relaxation/stretching of the shortened static muscles (pecto-
ral, scapular elevator, upper trapezoidal) and strengthening of the
elongated/flabby muscles (lower trapezoidal, rhomboid, serratus
anterior) [2,45].

Standard spirometry was performed at the beginning and at
the end of the 10-day treatment course [8,48-51]. The best of 3 tri-
als in each spirometry test was recorded [8,48-51]. For statistical
comparability, the results were analyzed as percentages of the ac-
tual versus the predicted spirometry values. For the statistical anal-
ysis was used two-way analysis of variance (ANOVA) — balanced
design with 2x2 levels of interaction. The sources of variance were
“Group” (with 2 levels - “Standard group” and “Exercise group”)
and “Treatment” (with 2 levels - “before and after” the 10-day
treatment course). To isolate which statistical cluster(s) differed
significantly from the other(s), all pair-wise multiple comparison
procedures (Bonferroni’s post-hoc method) was used.

Results

Regarding the spirometry parameter “forced expiratory vol-
ume for one second calculated as a percentage of the actual versus
the predicted value” (“FEV, % Act/Pred”), ANOVA showed that
the effect of different levels of “group” did not depend on what
level of “treatment” is present — there was not a statistically signifi-
cant 2x2 interaction between “group” and “treatment” (P=0.855)
(Figure 1). The difference in the mean values among the different
levels of “group” were greater than would be expected by chance
after allowing for effects of differences in “treatment” — there was
a statistically significant “group” difference (P<0.05), combined
with high level of the calculated statistical power (Power=0.858),
at the standard level of alpha (0=0.05), normality test passed
(P=0.0258) and equal variance test passed (P=0.2308) (Figure 1).
Regarding the same spirometry parameter ANOVA showed that the
difference in the mean values among the different levels of “Treat-
ment” were greater than would be expected by chance after allow-
ing for effects of differences in “group” — there was a statistically
significant “treatment” difference (P<0.05), combined with very
high level of the calculated statistical power (Power=0.931), at the
standard level of alpha (0=0.05), normality test passed (P=0.0258)
and equal variance test passed (P=0.2308) (Figure 1). To isolate
which statistical cluster(s) differed significantly from the other(s),
all pair-wise multiple comparison procedures (Bonferroni’s post-
hoc test) was used (Figure 1). According to this multiple test, the
same spirometry parameter showed a statistically significant im-
provement in both groups at the end versus at the beginning of
the 10-day treatment course (P<0.05) (Figure 1). At the end of the
10-day treatment course, the same spirometry parameter showed a
statistically significant better effect in the “Exercise group” versus
the “standard group” (P<0.05), while at the beginning there was no
difference between them (P>0.05) (Figure 1):
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Figure 1: Results from the spirometry parameter “Forced Expi-
ratory Volume for one second calculated as a percentage of the
Actual versus the Predicted value” (“FEV | % Act/Pred”), recorded
before and after the 10-day treatment course from the “standard
group” (with/+pharmacotherapy without/- exercises), and from the
“Exercise group” (with/+pharmacotherapy and with/+ exercises).
The plus-minus error bars (L) represent the standard deviations
from the average values.

Regarding the spirometry parameter “Forced expiratory vol-
ume for one second calculated as a percentage of the actual versus
the predicted value divided by the forced vital capacity calculated
as a percentage of the actual versus the predicted value” (FEV /
FVC % Act/Pred), ANOVA showed that the effect of different
levels of “group” did not depend on what level of “treatment” is
present — there was not a statistically significant 2x2 interaction
between “group” and “Treatment” (P=0.369) (Figure 2). The dif-
ference in the mean values among the different levels of “group”
were greater than would be expected by chance after allowing
for effects of differences in “treatment” — there was a statistically
significant “group” difference (P<0.05), combined with very high
level of the calculated statistical power (Power=0.956), at the stan-
dard level of alpha (0=0.05), normality test passed (P=0.1061) and
equal variance test passed (P=0.9562) (Figure 2). Regarding the
same spirometry parameter ANOVA showed that the difference in
the mean values among the different levels of “treatment” were
greater than would be expected by chance after allowing for ef-
fects of differences in “group” — there was a statistically significant
“treatment” difference (P<0.05), combined with very high level
of the calculated statistical power (Power=0.99), at the standard
level of alpha (¢=0.05), normality test passed (P=0.1061) and
equal variance test passed (P=0.9562) (Figure 2). To isolate which
statistical cluster(s) differed significantly from the other(s), all
pair-wise multiple comparison procedures (Bonferroni’s post-hoc
test) was used (Figure 2). According to this multiple test, the same
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spirometry parameter showed a statistically significant improve-
ment in both groups at the end versus at the beginning of the 10-
day treatment course (P<0.05) (Figure 2). At the end of the 10-day
treatment period, the same spirometry parameter showed a signifi-
cantly better effect in the “exercise group” versus the “standard
group” (P<0.05), while at the beginning there was no difference

between them (P>0.05) (Figure 2):
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Figure 2: Results from the spirometry parameter “Forced Expi-
ratory Volume for one second (FEV) calculated as a percentage
of the Actual (Act) versus the Predicted (Pred) value divided by
the Forced Vital Capacity (FVC) calculated as a percentage of the
Actual (Act) versus the Predicted (Pred) value” (FEV /FVC %
Act/Pred), recorded before and after the 10-day treatment course
from the “standard group” (with/+pharmacotherapy without/- ex-
ercises), and from the “Exercise group” (with/+pharmacotherapy
and with/+ exercises). The plus-minus error bars (L) represent the
standard deviations from the average values.

No exercise-related exaggeration, exercise-induced bron-
choconstriction, or other exercise-triggered symptom, was report-
ed during the two-week period of the study in both groups.

Discussion

The effect of different levels of “group” did not depend on
what level of “treatment” is present and vice versa. Therefore, the
improvement in both groups (at the end versus at the beginning of
the 10-day treatment course) did not depend on the “inter-group”
difference and vice versa. Moreover, at the beginning there was
no difference between the “groups”. From these results it could be
concluded that both treatments (pharmacotherapy with or without
exercises) were successful, but the combined treatment (pharmaco-
therapy with exercises) was more successful versus pharmacother-
apy without exercises. Therefore, the exercises had a statistically
significant complementary effect over pharmacotherapy. These
results were confirmed not only by the statistical significance of
the P-value, but also by the high power of the performed statistical

test, the passed normality test and the passed equal variance test.
Therefore, it seems advisable for children with allergic asthma to
use the most frequently prescribed exercises (breathing retraining,
respiratory muscle training and musculoskeletal flexibility with
posture/balance training) in addition to the most frequently pre-
scribed pharmacotherapy (low daily doses of inhaled corticoster-
oids). This advice seams advisable for children at the age of 6-11
years with more than one symptom (wheeze, breath shortness,
“Heavy breathing”, non-productive cough, chest tightness), vari-
able expiratory airflow limitation (reduced FEV,, reduced FEV /
FVC below 0.90, positive bronchodilator reversibility test — in-
creased FEV above 12% from predicted), sputum eosinophilic
airway inflammation, anamnesis of allergic disease like eczema,
allergic rhinitis, drug or food allergy, worsening of the symptoms
at night or early morning, variability of the symptoms (in frequen-
cy, duration and intensity), initiation/triggering or worsening of
the symptoms by viral infections, allergic exposure, smoke, strong
smells, contrast temperatures, physical or mental stress. The level
of evidence of this advice could be estimated as follows:

* Level I (RCT with proper randomization) according to the
Canadian Task Force on the Periodic Health Examination’s
Levels of Evidence [52]

e Level I (RCT with clear cut results) according to Sackett DL
[52]

*  Level 1-B (RCT with narrow confidence intervals) according
to the Centre for Evidence-Based Medicine [52]

*  Grade-A (Level I evidence — strong recommendation) accord-
ing to the Grade Practice Recommendations [52]

* Step 1 (Level 1) — random sample survey (Question: How
common is the problem?) or Step 2 (Level 2) — randomized
trial with dramatic effect (Question: Does this intervention
help? (Treatment Benefits)? [53]

The lack of any exercise-related exaggeration, exercise-in-
duced bronchoconstriction, or other exercise-triggered symptom
during the two-week period of the study in both groups, most prob-
ably is a result of the adequate pharmacotherapy. Due to the limita-
tion of this study, further studies are need addressing the protection
effect of the adequate pharmacotherapy over the exercise-induced/
triggered symptoms. In addition, for children with different age
periods (less than 6 years or more than 11 years) and different
eligibility criteria (from the listed above), further studies in these
directions are need. Also, it is necessary to study the statistical sig-
nificance/strength and/or the complementary effect of the separate
exercise elements (frequency, duration and/or intensity) in chil-
dren with different age periods and different asthma variations.

Conclusion

Exercises have a complementary effect over pharmacothera-
py in children with allergic asthma.

4

Yoga Phys Ther Rehabil, an open access journal

ISSN: 2577-0756

Volume 5; Issue: 01



Citation: Dimitrova V, Perenovska P, Aleksiev AR (2020) Do Exercises have a Complementary Effect Over Pharmacotherapy in Children with Allergic Asthma? Yoga
Phys Ther Rehabil 5: 1073. DOI: 10.29011/2577-0756.001073

Acknowledgements: There was no financial support for the
conduct of this research and/or preparation of this article - it was
completely voluntary (without any formal or informal incomes).
There were no financial and personal relationships with other peo-
ple or organizations that could bias our work. This research did
not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

References

1.

10.

1.

12.

13.

14.

15.

Del Giacco SR, Firinu D, Bjermer L, Carlsen KH (2015) Exercise and
asthma: an overview. European clinical respiratory journal 2: 27984.

Dimitrova V, Aleksiev A (2017) Physical medicine and rehabilitation in
children with bronchial asthma: an overview. Physical Medicine, Reha-
bilitation, Health: 3-10.

Fishe JN, Blake K (2020) EMS, Pre-Hospital Evaluation and Treat-
ment of Asthma in Children. StatPearls. Treasure Island (FL).

Global Initiative for Asthma (GINA) (2019) Global strategy for asthma
management and prevention. Global Initiative for Asthma (GINA), edi-
tor. United States: Medical Communications Resources.

Joschtel B, Gomersall SR, Tweedy S, Petsky H, Chang AB, et al.
(2018) Effects of exercise training on physical and psychosocial health
in children with chronic respiratory disease: a systematic review and
meta-analysis. BMJ open sport & exercise medicine. 4: e000409.

Levy ML, Fleming L (2020) Asthma reviews in children: what have we
learned? Thorax 75: 98-99.

Lochte L, Nielsen KG, Petersen PE, Platts-Mills TA (2016) Childhood
asthma and physical activity: a systematic review with meta-analysis
and Graphic Appraisal Tool for Epidemiology assessment. BMC pedi-
atrics 16: 50.

Perenovska P (2015) Asthma in childhood. MedInfo: 2.

Sinyor B, Concepcion Perez L (2020) Pathophysiology Of Asthma.
StatPearls. Treasure Island (FL).

Akmatov MK, Holstiege J, Steffen A, Batzing J (2020) Trends and re-
gional distribution of outpatient claims for asthma, 2009-2016, Ger-
many. Bulletin of the World Health Organization 98: 40-51.

Lee E, Song DJ, Kim WK, Suh DI, Baek HS, et al. (2020) Associated
Factors for Asthma Severity in Korean Children: A Korean Childhood
Asthma Study. Allergy, asthma & immunology research 12: 86-98.

Halmai LA, Neilson AR, Kilonzo M (2020) Economic evaluation of inter-
ventions for the treatment of asthma in children: A systematic review.
Pediatric allergy and immunology: official publication of the European
Society of Pediatric Allergy and Immunology 31: 150-157.

Dribin TE, Michelson KA, Zhang Y, Schnadower D, Neuman MI (2020)
Are Children with a History of Asthma More Likely to Have Severe
Anaphylactic Reactions? A Retrospective Cohort Study. The Journal
of pediatrics.

Branco P, Alvim-Ferraz MCM, Martins FG, Ferraz C, Vaz LG, et al.
(2020) Asthma in urban and rural pre- and primary school children ac-
cording to the latest GINA definition. Allergy.

Eguiluz-Gracia |, Mathioudakis AG, Bartel S, Vijverberg SJH, Fuertes
E, et al. (2020) The need for clean air: The way air pollution and cli-
mate change affect allergic rhinitis and asthma. Allergy.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Fischl A, Eckrich J, Passlack V, Klenke SK, Hartmann D, et al. (2020)
Comparison of bronchial and nasal allergen provocation in children
and adolescents with bronchial asthma and house dust mite sensitiza-
tion. Pediatric allergy and immunology: official publication of the Euro-
pean Society of Pediatric Allergy and Immunology 31: 143-149.

Hartley K, Ryan P, Brokamp C, Gillespie GL (2020) Effect of greenness
on asthma in children: A systematic review. Public health nursing.

Hauptman M, Gaffin JM, Petty CR, Sheehan WJ, Lai PS, et al. (2020)
Proximity to major roadways and asthma symptoms in the School In-
ner-City Asthma Study. The Journal of allergy and clinical immunology.
145: 119-26 e4.

Huang S, Garshick E, Weschler LB, Hong C, Li J, et al. (2020) Home
environmental and lifestyle factors associated with asthma, rhinitis
and wheeze in children in Beijing, China. Environmental pollution.
256:113426.

Huls A, Vanker A, Gray D, Koen N, Maclsaac JL, et al. (2020) Genetic
susceptibility to asthma increases the vulnerability to indoor air pollu-
tion. The European respiratory journal.

Loftus C, Afsharinejad Z, Sampson P, Vedal S, Torres E, et al. (2020)
Estimated time-varying exposures to air emissions from animal feed-
ing operations and childhood asthma. International journal of hygiene
and environmental health 223: 187-198.

Testa D, M DIB, Nunziata M, Cristofaro G, Massaro G, et al. (2020)
Allergic rhinitis and asthma assessment of risk factors in pediatric pa-
tients: A systematic review. International journal of pediatric otorhino-
laryngology 129: 109759.

Tsou PY, McCormack MC, Matsui EC, Peng RD, Diette GB, et al.
(2020) The effect of dog allergen exposure on asthma morbidity
among inner-city children with asthma. Pediatric allergy and immunol-
ogy: official publication of the European Society of Pediatric Allergy
and Immunology 31: 210-213.

Del-Rio-Navarro BE, Navarrete-Rodriguez EM, Berber A, Reyes-
Noriega N, Garcia-Marcos Alvarez L, et al. (2020) The burden of asth-
ma in an inner-city area: A historical review 10 years after Isaac. The
World Allergy Organization journal 13: 100092.

Fuertes E, Heinrich J (2020) Does traffic proximity at home and school
influence asthma exacerbations? The Journal of allergy and clinical
immunology 145: 100-102.

Barker NJ, Jones M, O’Connell NE, Everard ML (2013) Breathing ex-
ercises for dysfunctional breathing/hyperventilation syndrome in chil-
dren. The Cochrane database of systematic reviews: CD010376.

Cassim R, Koplin JJ, Dharmage SC, Senaratna BC, Lodge CJ, et al.
(2016) The difference in amount of physical activity performed by chil-
dren with and without asthma: A systematic review and meta-analysis.
The Journal of asthma : official journal of the Association for the Care
of Asthma 53: 882-892.

Eijkemans M, Mommers M, Remmers T, Draaisma JMT, Prins MH,
et al. (2020) Physical activity and asthma development in childhood:
Prospective birth cohort study. Pediatric pulmonology 55: 76-82.

Eijkemans M, Mommers M, Draaisma JM, Thijs C, Prins MH (2012)
Physical activity and asthma: a systematic review and meta-analysis.
PloS one 7: e50775.

Eisenberg SR, Jelalian E, Farrow M, Kopel SJ, Vehse N, et al. (2020)
Perceptions of Asthma and Exercise, and Associations With Weight
Status and Asthma Morbidity in Urban Children. Academic paediatrics
20: 55-62.

5

Yoga Phys Ther Rehabil, an open access journal

ISSN: 2577-0756

Volume 5; Issue: 01


https://www.tandfonline.com/doi/full/10.3402/ecrj.v2.27984
https://www.tandfonline.com/doi/full/10.3402/ecrj.v2.27984
https://www.ncbi.nlm.nih.gov/pubmed/30480949
https://www.ncbi.nlm.nih.gov/pubmed/30480949
https://ginasthma.org/
https://ginasthma.org/
https://ginasthma.org/
https://www.ncbi.nlm.nih.gov/pubmed/30305925
https://www.ncbi.nlm.nih.gov/pubmed/30305925
https://www.ncbi.nlm.nih.gov/pubmed/30305925
https://www.ncbi.nlm.nih.gov/pubmed/30305925
https://thorax.bmj.com/content/75/2/98
https://thorax.bmj.com/content/75/2/98
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-016-0571-4
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-016-0571-4
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-016-0571-4
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-016-0571-4
https://www.ncbi.nlm.nih.gov/books/NBK551579/
https://www.ncbi.nlm.nih.gov/books/NBK551579/
https://apps.who.int/iris/handle/10665/330387
https://apps.who.int/iris/handle/10665/330387
https://apps.who.int/iris/handle/10665/330387
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875483/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875483/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875483/
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13129
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13129
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13129
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13129
https://www.jpeds.com/article/S0022-3476(19)31652-X/fulltext
https://www.jpeds.com/article/S0022-3476(19)31652-X/fulltext
https://www.jpeds.com/article/S0022-3476(19)31652-X/fulltext
https://www.jpeds.com/article/S0022-3476(19)31652-X/fulltext
https://onlinelibrary.wiley.com/doi/abs/10.1111/all.14201?af=R
https://onlinelibrary.wiley.com/doi/abs/10.1111/all.14201?af=R
https://onlinelibrary.wiley.com/doi/abs/10.1111/all.14201?af=R
https://www.ncbi.nlm.nih.gov/pubmed/31916265
https://www.ncbi.nlm.nih.gov/pubmed/31916265
https://www.ncbi.nlm.nih.gov/pubmed/31916265
https://www.ncbi.nlm.nih.gov/pubmed/31660641
https://www.ncbi.nlm.nih.gov/pubmed/31660641
https://www.ncbi.nlm.nih.gov/pubmed/31660641
https://www.ncbi.nlm.nih.gov/pubmed/31660641
https://www.ncbi.nlm.nih.gov/pubmed/31660641
https://www.ncbi.nlm.nih.gov/pubmed/31899558
https://www.ncbi.nlm.nih.gov/pubmed/31899558
https://www.ncbi.nlm.nih.gov/pubmed/31557500
https://www.ncbi.nlm.nih.gov/pubmed/31557500
https://www.ncbi.nlm.nih.gov/pubmed/31557500
https://www.ncbi.nlm.nih.gov/pubmed/31557500
https://www.researchgate.net/publication/336732949_Home_environmental_and_lifestyle_factors_associated_with_asthma_rhinitis_and_wheeze_in_children_in_Beijing_China
https://www.researchgate.net/publication/336732949_Home_environmental_and_lifestyle_factors_associated_with_asthma_rhinitis_and_wheeze_in_children_in_Beijing_China
https://www.researchgate.net/publication/336732949_Home_environmental_and_lifestyle_factors_associated_with_asthma_rhinitis_and_wheeze_in_children_in_Beijing_China
https://www.researchgate.net/publication/336732949_Home_environmental_and_lifestyle_factors_associated_with_asthma_rhinitis_and_wheeze_in_children_in_Beijing_China
https://erj.ersjournals.com/content/early/2020/01/03/13993003.01831-2019
https://erj.ersjournals.com/content/early/2020/01/03/13993003.01831-2019
https://erj.ersjournals.com/content/early/2020/01/03/13993003.01831-2019
https://www.sciencedirect.com/science/article/pii/S1438463919306637
https://www.sciencedirect.com/science/article/pii/S1438463919306637
https://www.sciencedirect.com/science/article/pii/S1438463919306637
https://www.sciencedirect.com/science/article/pii/S1438463919306637
https://www.sciencedirect.com/science/article/abs/pii/S0165587619305129
https://www.sciencedirect.com/science/article/abs/pii/S0165587619305129
https://www.sciencedirect.com/science/article/abs/pii/S0165587619305129
https://www.sciencedirect.com/science/article/abs/pii/S0165587619305129
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13144
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13144
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13144
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13144
https://onlinelibrary.wiley.com/doi/abs/10.1111/pai.13144
https://www.sciencedirect.com/science/article/pii/S1939455119312487
https://www.sciencedirect.com/science/article/pii/S1939455119312487
https://www.sciencedirect.com/science/article/pii/S1939455119312487
https://www.sciencedirect.com/science/article/pii/S1939455119312487
https://www.jacionline.org/article/S0091-6749(19)31483-6/abstract
https://www.jacionline.org/article/S0091-6749(19)31483-6/abstract
https://www.jacionline.org/article/S0091-6749(19)31483-6/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010376.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010376.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010376.pub2/abstract
https://www.researchgate.net/publication/301897227_The_difference_in_amount_of_physical_activity_performed_by_children_with_and_without_asthma_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/301897227_The_difference_in_amount_of_physical_activity_performed_by_children_with_and_without_asthma_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/301897227_The_difference_in_amount_of_physical_activity_performed_by_children_with_and_without_asthma_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/301897227_The_difference_in_amount_of_physical_activity_performed_by_children_with_and_without_asthma_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/301897227_The_difference_in_amount_of_physical_activity_performed_by_children_with_and_without_asthma_A_systematic_review_and_meta-analysis
https://www.ncbi.nlm.nih.gov/pubmed/31571422
https://www.ncbi.nlm.nih.gov/pubmed/31571422
https://www.ncbi.nlm.nih.gov/pubmed/31571422
https://www.ncbi.nlm.nih.gov/pubmed/23284646
https://www.ncbi.nlm.nih.gov/pubmed/23284646
https://www.ncbi.nlm.nih.gov/pubmed/23284646
https://www.ncbi.nlm.nih.gov/pubmed/31301420
https://www.ncbi.nlm.nih.gov/pubmed/31301420
https://www.ncbi.nlm.nih.gov/pubmed/31301420
https://www.ncbi.nlm.nih.gov/pubmed/31301420

Citation: Dimitrova V, Perenovska P, Aleksiev AR (2020) Do Exercises have a Complementary Effect Over Pharmacotherapy in Children with Allergic Asthma? Yoga
Phys Ther Rehabil 5: 1073. DOIL: 10.29011/2577-0756.001073

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Lu KD, Forno E (2020) Exercise and lifestyle changes in pediatric
asthma. Current opinion in pulmonary medicine 26: 103-11.

Macedo TM, Freitas DA, Chaves GS, Holloway EA, Mendonca KM
(2016) Breathing exercises for children with asthma. The Cochrane
database of systematic reviews. 4: CD011017.

Santos APD, Strassburger MJ, Roncada C, Stein RT, Pitrez PM, et al.
(2020) Effect of physical activity on asthma control in schoolchildren.
Einstein 18: eAO4936.

Sousa AW, Barros Cabral AL, Arruda Martins M, Carvalho CRF (2020)
Risk factors for fixed airflow obstruction in children and adolescents
with asthma: 4-Year follow-up. Pediatric pulmonology.

Wang Q, Zhang W, Liu L, Yang W, Liu H (2019) Effects of physical
therapy on lung function in children with asthma: Study protocol for a
systematic review and meta-analysis. Medicine 98: €15226.

Kuti BP, Kuti DK, Teague WG (2020) Determinants of severe exercise-
induced bronchoconstriction in Nigerian children with asthma. Pediat-
ric pulmonology.

Karachaliou F, Vlachopapadopoulou E, Psaltopoulou T, Manios Y,
Koutsouki D, et al. (2020) Prevalence of asthma symptoms and asso-
ciation with obesity, sedentary lifestyle and sociodemographic factors:
data from the Hellenic National Action Plan for the assessment, pre-
vention and treatment of childhood obesity (MIS301205). The Journal
of asthma : official journal of the Association for the Care of Asthma.
57(1):55-61.

Rastogi D (2020) Pediatric obesity-related asthma: A prototype of pe-
diatric severe non-T2 asthma. Pediatric pulmonology.

Toennesen LL, Meteran H, Hostrup M, Wium Geiker NR, Jensen CB,
et al. (2018) Effects of Exercise and Diet in Nonobese Asthma Pa-
tients-A Randomized Controlled Trial. The journal of allergy and clini-
cal immunology In practice 6: 803-811.

Toennesen LL, Soerensen ED, Hostrup M, Porsbjerg C, Bangsbo J,
et al. (2018) Feasibility of high-intensity training in asthma. European
clinical respiratory journal 5: 1468714.

Kaplan A, Price D (2020) Treatment Adherence in Adolescents with
Asthma. Journal of asthma and allergy 13: 39-49.

Bleecker ER, Menzies-Gow AN, Price DB, Bourdin A, Sweet S, et al.
(2020) Systematic Literature Review of Systemic Corticosteroid Use
for Asthma Management. American journal of respiratory and critical
care medicine 201: 276-293.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Hong JG, Wandalsen G, Murphy KR, Larenas-Linnemann D, El
Beleidy A, et al. (2020) Nebulized Inhaled Corticosteroids in Asthma
Treatment in Children </=5 Years of Age: A Systematic Review and
Global Expert Analysis. The journal of allergy and clinical immunology
In practice.

Sinha IP, Dodd SR, Grime C, Hawcutt DB, Fernandes RM, et al. (2020)
Where next for inhaled corticosteroids in childhood asthma? The Lan-
cet Respiratory medicine.

Janda V, Frank C, Liebenson C (2007) Evaluation of muscular imbal-
ance. In: Liebenson C, editor. Rehabilitation of the Spine: a Practitio-
ner’s Manual. second ed. Philadelphia: Lippincott Williams & Wilkins;
p. 97-113.

Thomas M, Bruton A (2014) Breathing exercises for asthma. Breathe.
10: 312-322.

Paiva DN, Assmann LB, Bordin DF, Gass R, Jost RT, et al. (2015) In-
spiratory muscle training with threshold or incentive spirometry: Which
is the most effective? Revista Portuguesa de Pneumologia (English
Edition) 21: 76-81.

Constant C, Cosme J, Fernandes RM, Fonte P, Fonseca JA, et al.
(2020) Practice of spirometry among physicians caring for children
with asthma in Portugal - The EspiroPed survey. Pulmonology 26: 54-
56.

Comberiati P, Spahn JD, Paull K, Faino A, Cherniack R, et al. (2020)
Lung mechanical properties distinguish children with asthma with nor-
mal and diminished lung function. Clinical and experimental allergy :
journal of the British Society for Allergy and Clinical Immunology.

Eom SY, Lee JK, Lee YJ, Hahn YS (2020) Combining spirometry and
fractional exhaled nitric oxide improves diagnostic accuracy for child-
hood asthma. The clinical respiratory journal 14: 21-28.

Lo DK, Beardsmore CS, Roland D, Richardson M, Yang Y, et al. (2020)
Lung function and asthma control in school-age children managed in
UK primary care: a cohort study. Thorax 75: 101-107.

Burns PB, Rohrich RJ, Chung KC (2011) The levels of evidence and
their role in evidence-based medicine. Plast Reconstr Surg 128: 305-
310.

OCEBM LoEWG (2011) The Oxford 2011 Levels of Evidence.

6

Yoga Phys Ther Rehabil, an open access journal

ISSN: 2577-0756

Volume 5; Issue: 01


https://www.ncbi.nlm.nih.gov/pubmed/31652153
https://www.ncbi.nlm.nih.gov/pubmed/31652153
https://www.ncbi.nlm.nih.gov/pubmed/27070225
https://www.ncbi.nlm.nih.gov/pubmed/27070225
https://www.ncbi.nlm.nih.gov/pubmed/27070225
http://www.scielo.br/scielo.php?pid=S1679-45082020000100213&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S1679-45082020000100213&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S1679-45082020000100213&script=sci_abstract
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.24625
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.24625
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.24625
https://www.ncbi.nlm.nih.gov/pubmed/30985726
https://www.ncbi.nlm.nih.gov/pubmed/30985726
https://www.ncbi.nlm.nih.gov/pubmed/30985726
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.24609?af=R
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.24609?af=R
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.24609?af=R
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://www.researchgate.net/publication/329027797_Prevalence_of_asthma_symptoms_and_association_with_obesity_sedentary_lifestyle_and_sociodemographic_factors_data_from_the_Hellenic_National_Action_Plan_for_the_assessment_prevention_and_treatment_of_c
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.24600
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.24600
https://www.ncbi.nlm.nih.gov/pubmed/29133220
https://www.ncbi.nlm.nih.gov/pubmed/29133220
https://www.ncbi.nlm.nih.gov/pubmed/29133220
https://www.ncbi.nlm.nih.gov/pubmed/29133220
https://www.tandfonline.com/doi/full/10.1080/20018525.2018.1468714?src=recsys
https://www.tandfonline.com/doi/full/10.1080/20018525.2018.1468714?src=recsys
https://www.tandfonline.com/doi/full/10.1080/20018525.2018.1468714?src=recsys
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6969681/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6969681/
https://www.atsjournals.org/doi/full/10.1164/rccm.201904-0903SO
https://www.atsjournals.org/doi/full/10.1164/rccm.201904-0903SO
https://www.atsjournals.org/doi/full/10.1164/rccm.201904-0903SO
https://www.atsjournals.org/doi/full/10.1164/rccm.201904-0903SO
https://www.jaci-inpractice.org/article/S2213-2198(20)30100-8/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(20)30100-8/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(20)30100-8/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(20)30100-8/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(20)30100-8/fulltext
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30013-8/fulltext
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30013-8/fulltext
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30013-8/fulltext
https://breathe.ersjournals.com/content/10/4/312
https://breathe.ersjournals.com/content/10/4/312
https://www.ncbi.nlm.nih.gov/pubmed/25926370
https://www.ncbi.nlm.nih.gov/pubmed/25926370
https://www.ncbi.nlm.nih.gov/pubmed/25926370
https://www.ncbi.nlm.nih.gov/pubmed/25926370
https://erj.ersjournals.com/content/48/suppl_60/PA1314
https://erj.ersjournals.com/content/48/suppl_60/PA1314
https://erj.ersjournals.com/content/48/suppl_60/PA1314
https://erj.ersjournals.com/content/48/suppl_60/PA1314
https://www.ncbi.nlm.nih.gov/pubmed/31955479
https://www.ncbi.nlm.nih.gov/pubmed/31955479
https://www.ncbi.nlm.nih.gov/pubmed/31955479
https://www.ncbi.nlm.nih.gov/pubmed/31955479
https://www.ncbi.nlm.nih.gov/pubmed/31608556
https://www.ncbi.nlm.nih.gov/pubmed/31608556
https://www.ncbi.nlm.nih.gov/pubmed/31608556
https://leicester.figshare.com/articles/Lung_function_and_asthma_control_in_school-age_children_managed_in_UK_primary_care_a_cohort_study/11335571
https://leicester.figshare.com/articles/Lung_function_and_asthma_control_in_school-age_children_managed_in_UK_primary_care_a_cohort_study/11335571
https://leicester.figshare.com/articles/Lung_function_and_asthma_control_in_school-age_children_managed_in_UK_primary_care_a_cohort_study/11335571
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3124652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3124652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3124652/
https://www.cebm.net/2016/05/ocebm-levels-of-evidence/

