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Abstract

Study aim: To assess how aerobic exercise training affects airway inflammation, lung function, and asthma
management in adult asthmatics.

Method: The paper complies with the reporting requirements stated in the PRISMA declaration. RCTs comparing
aerobic exercise training regimens versus no intervention were taken into consideration. We searched the online
databases (EMBase, CINAHL, Medline, and Cochrane). We searched via several datasets from 2011 to 2018.

Result: In this systematic review, six publications were included. A low-calorie diet, ambiguous aerobic exercise
training, indoor cycling, treadmill exercise, breathing exercises, gym membership, intermittent personal training
sessions, diet adjustment, and treadmill exercise are among the interventions employed. FEV1 was used to assess the
lung's outcome function, while ACQ, ACQ5, and ACQ6 were used to test the asthma control outcome. Breathing methods,
nutrition modification, education, and fake workouts and low-calorie meals are some of the interventions for the
controls.

Conclusion: The results of the study show that aerobic exercise training improves asthma management and lung
function but has no effect on indicators of localized airway inflammation.
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1. Introduction

One of the most prevalent chronic illnesses is asthma. While most patients find that inhaled anti-asthma medicine
worKks, there are negative effects to these medications (1). Moreover, not every adult who suffers from asthma takes
their prescription asthma medicine as directed. This is caused by a number of factors, including cost and side effect
anxiety, forgetfulness, and noncompliance (2). This emphasizes the necessity of non-pharmacological asthma treatment
methods. Recent research indicates that regular exercise may serve as an alternative to or in addition to medication
asthma therapy (3). According to Carson et al. (2013)'s meta-analysis, asthmatic individuals tolerate exercise training
(4). It is yet unknown, nevertheless, if consistent fitness training may effectively relieve the symptoms of persistent
asthma.

Although earlier trials have only involved obese individuals with asthma, behavioral therapies that include diet and
exercise training have been shown to enhance clinical outcomes in asthma. Observational research, however, indicates
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that asthma outcomes are related to food composition, physical activity levels, and asthma outcomes even in the absence
of obesity (5,6). This begs the question of whether non-obese persons with asthma can benefit from treatments aimed
at improving their sedentary lifestyle and poor nutrition. It has been discovered that exercise training improves airway
inflammation, airway hyperresponsiveness (AHR), and asthma management .Nonetheless, the majority of research has
relied on low- and moderate-intensity training exercise regimens (7,8).

Children, adolescents, and adults were included in earlier systematic reviews and meta-analyses examining the impact
of exercise training on asthma-related outcomes. This provided three distinct groups with varying phenotypes and
possible responses to exercise training (4,9,10). The purpose of this study was to investigate how exercise training
affected lung function, quality of life, inflammatory biomarkers, and asthma management in a weight-loss program.

2. Method

The PRISMA statement's reporting standards are adhered to in the paper. We considered RCTs that compared training
programs for aerobic exercise to no intervention. Studies were also accepted if the sole component of the intervention
that separated the two groups was the aerobic activity. Only information comparing the control group to the aerobic
exercise training group was retrieved in the event of multiple treatments. Research with sham and placebo control
groups were also accepted.

Adults with asthma diagnoses were the study participants. Research involving people with physician-diagnosed
asthma|| who did not have records of a positive bronchial provocation test or reversibility to beta2-agonists qualified
for inclusion. Studies involving persons with asthma who received aerobic exercise instruction were considered. All
forms of aerobic exercise, including as cycling, stair-stepping, rowing, walking, and running were acceptable, as were
both supervised and unsupervised therapies. online databases (Medline, CINAHL, EMBase, and Cochrane) were
searched. We looked through databases between 2011 and 2018. The phrases labor capacity, physical, training,
rehabilitation, fitness, exercise, and aerobic were employed in a systematic search. Reference lists from recovered
papers were examined, and lists from the previous five years' worth of systematic reviews were closely examined.
Aerobic exercise training was not explicitly detected by this search. But it found a wide range of exercise research. Based
on the above mentioned qualifying requirements, studies were included.

Data was extracted by all authors in a predesigned Google sheet with access for all authors to avoid information missing
or duplication. Data extraction form include (Citation, inclusion criteria, intervention, sample size, control intervention,
outcome, and main findings).

3. Result and discussion

We included 6 articles in this systematic review (Fig 1). Studies were conducted in 2017 (2 studies), 2014, 2013, 2012
and 2011. Interventions used include; hypo caloric diet and vague aerobic exercise (AE) training; cycling indoors;
exercise on a treadmill and breathing techniques; membership at a gym, sporadic personal training sessions, and diet
modification; and exercise on a treadmill, instruction. Outcome function of lung was measured using FEV1, and outcome
of asthma control measured using ACQ, ACQ5 and ACQ6. Intervention for the controls include; phony workouts and low-
calorie diets; breathing techniques; diet intervention; and breathing exercises and education (Table 1).

According to the methodological features of the comparisons, participant assignment was done at random in all six
research. Five studies reported adequate allocation concealment. Because participants could not be blindfolded from
the exercise training intervention, no study had appropriate blinding protocols. Five (45%) of the included studies had
registered procedures that were pre-specified. Every study that was included considered one of the predetermined
results for managing asthma.

The results of this comprehensive analysis indicate that AE training improves lung function and asthma management,
but has little effect on indicators of airway inflammation. Therefore, the findings suggest that exercise training can
effectively manage symptoms even in the absence of decreased inflammation. When determining whether to propose a
treatment, it is essential to consider patient-reported outcomes in order to make research patient-centered.

Unlike Carson et al.'s earlier study and meta-analysis (4), we only included individuals who had asthma. This is
significant to us since adult and pediatric asthma frequently differ from one another. Haldar et al.'s phenotypic cluster
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analysis (7) provided an example of this, describing persons with asthma who fit the late-onset phenotype, which is
characterized by low inflammation, and severe symptoms. However, children with asthma frequently had high
inflammation, early start of symptoms, and good response to inhaled corticosteroids as a therapy. Compared to Carson
etal., who observed no exercise effect on lung function, we discovered an increase in lung function following an exercise
intervention, corroborating this assertion (4).

A weight-loss program was implemented for both the control group and intervention group in one of the trials that
independently demonstrated a clinically meaningful change in asthma control following a training intervention (11).
This raises the prospect that weight-loss therapies involving nutrition and exercise in addition to activity alone may be
more successful. The multi-arm trial by Toennesen et al. (12) provides additional evidence for this. It shown that the
only group that substantially improved asthma control over the control group was the one that got both diet and high-
intensity interval training.

According to study by Toennesen et al.,, non-obese people with asthma benefit from an 8-week behavioral intervention
that includes high-intensity interval exercise together with a low-GI, high-protein diet to enhance asthma management
and quality of life. In terms of asthma control and quality of life (Qol), patients in the exercise and diet groups also had
modest improvements; however, when compared to changes in the control group, the impact sizes were neither
statistically significant nor above the minimally meaningful difference. The results of Franga et al,, 2015 (8) and Mendes
etal, 2010 (13) randomized controlled trials pertaining to the effects of exercise training on asthma control, AHR, and
inflammation can be compared with the findings of Toennesen et al.'s study (12).

In comparison to patients who underwent the same weight-loss program without exercise training, the Franca et al.
study shows that exercise training in conjunction with a weight-loss program leads to greater weight-loss and
improvements in aerobic capacity and strength, which in turn results in better clinical control of asthma and an
improved health-related Qol. Along with increases in lung function, vitamin D levels, anti-inflammatory biomarkers, and
a decrease in inflammatory mediators, patients who exercised also saw these benefits. These findings bolster the idea
that managing weight is crucial for the treatment of asthma in obese individuals (14,15) and show that exercise provides
extra anti-inflammatory benefits that help these patients' asthma control.

After three months of first-line weight-loss therapy, participants in the Franca et al. research who combined exercise
with nutritional and psychological support had a 7% drop in body weight and a clinical improvement in their asthma
management. Clinical benefits in asthma have also been seen in earlier research (10,15) after a weight-loss program. In
the Dias Junior et al. (15) research, patients who used anti-obesity medications lost almost 10% of their body weight
after six months, whereas Scott et al. (16) found that patients who used meal replacements, like shakes or liquids, lost
roughly 8.5% of their body weight.

According to a 2010 research by Mendes et al., persons with moderate-to-severe persistent asthma benefit from an AE
program in terms of improved asthma-specific HRQoL, decreased levels of anxiety and depression, and reduced asthma
symptoms. These benefits were correlated with baseline values, indicating that patients who had lower psychosocial
baselines at the beginning showed more improvement.

According to Mendes et al.'s 2010 study, patients' physical limits, psychosocial dimensions, frequency of symptoms, and
aerobic conditioning all improved exclusively in those who underwent AE. Previous randomized controlled trial
assessing these advantages (17) did not involve AE alone; instead, it included patients with COPD and other forms of
intervention.

Patients' health related QoL is hampered by insomnia, anger, and anxiety brought on by asthma symptoms. On the other
hand, patients' health related QoL is on par with or better than the population average when they are symptom-free
(18). There is a substantial link between subjective perceptions of asthma severity and health related QoL, according to
several research (18,19). Remarkably, we saw a significant relationship between days without asthma symptoms and
improvements in the psychosocial health related QoL domain in the training group.

According to Mendes et al.'s (2010) study, patients' baseline levels of anxiety and depression were greater than those
of the general population. Only those who participated in AE shown a decrease in these baseline levels. It appears that
increasing physical fitness might lessen patients' dread of an acute crisis without affecting their impression of asthma
as a chronic condition, as seen by the drop in state anxiety without affecting trait anxiety seen in training group. Prior
research has demonstrated that people with asthma who experience depressive symptoms have worse disease
management and lower adherence to prescribed medication (20,21). Mendes et al. found a positive correlation between
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the baseline values and the reduction in anxiety and depression levels brought on by exercise training, indicating that
patients with higher levels of psychosocial distress might benefit more from aerobic training.

Studies 1dentified from databage Studies from other sources
N=312 N=0
¥ v

After duplication removal

N= 281
v
Studies screened for abstract and title Studies excluded
— N=1225

N= 281

|

Studies with full text agsessed for Studies excluded with
eligibility —»| reasons
N= 356
N= 350
Intervention not
sufficient, n=31
Control not sufficient,
n=4
Not randomized, n=1
Not relevant studies, n=
14
v
Studies included in the review
N=¢6

Figure 1 Consort chart of selection process
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Table 1 Characteristics of the included studies

weeks occurrence: twice a
week

34

Citation Inclusion criteria Intervention Sample size | Control Outcome
intervention (function
of Lung
and
asthma
control)
Freitas et | Signs of the airways and | Hypocaloric diet and | Intervention, | Phony FEV1
al, 2017 | ICS preventive care. | vague AE training Time | n=28 workouts and | Acq
(11) Based on the 2006 GINA | frame: three months | control, n= | low-calorie
study, the diagnosis was | occurrence: twice a week | 27 diets
made. Sure, supervision 50-75%
of maximum oxygen
consumption
Tgnnesen Airway hyper response | Cycling indoors Time | Intervention, | No FEV1
et al, 2017 | or symptoms that are | frame: eight  weeks | n=36 intervention Acg-5
(12) reversible to  beta2- | Frequency: thrice weekly | control, n=
agonists. Yes, supervision intensity: | 3g
90% of maximum
intensity may be reached
by high intensity interval
training.
Franca et | Signs of the airways and | Exercise on a treadmill | Intervention, | Breathing FEV1
al, 2014 | ICS preventive care. | and breathing techniques | n=30 techniques ACQ-6
(8) Based on the 2006 GINA | Time frame: 12 weeks | control, n=
study, the diagnosis was | occurrence: twice a week | »g
made. Sure, supervision
Intensive training based
on the anaerobic
threshold is called
intensity.
Scott et al, | The diagnosis of asthma | Membership at a gym, | Intervention, | Diet FEV1
2013 (16) by the physician and the | sporadic personal training | n= 14 intervention ACQ
recording of | sessions, and diet | control, n=
hyperresponsive modification 12 weeks in | 1g
airways. length; 3 times a week in
frequency
Boyd et al,, | Symptoms of the airways | Walking Time: Twelve | Intervention, | No FEV1
2012 (22) | and positive beta2- | Weeks Frequency: thrice | n=10 intervention ACQ
agonist reversibility. | weekly Control, n= 9
based on the NAEPP | HRmax is the intensity.
recommendations from
2002.
Mendes et | Signs of the airways and | Exercise on a treadmill, | Intervention, | breathing FEV1
al, 2011 | ICS preventive care. instruction, and breathing | n=34 exercises and | Not
(13) GINA-report techniques Time frame: 12 | control, n= | education reported
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4., Conclusion

According to the study's findings, AE training enhances lung function and asthma control but has no impact on markers
of localized airway inflammation. Consequently, the results imply that physical activity can successfully control
symptoms even in the absence of reduced inflammation.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

References

[1]

[2]

Heffler E, Madeira LNG, Ferrando M, Puggioni F, Racca F, Malvezzi L, et al. Inhaled Corticosteroids Safety and
Adverse Effects in Patients with Asthma. ] Allergy Clin Immunol Pract [Internet]. 2018 May;6(3):776-81.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S2213219818300527

Rolnick SJ, Pawloski PA, Hedblom BD, Asche SE, Bruzek R]. Patient Characteristics Associated with Medication
Adherence. Clin Med Res [Internet]. 2013 Jun 1;11(2):54-65. Available from:
http://www.clinmedres.org/cgi/doi/10.3121/cmr.2013.1113

Lang JE. The impact of exercise on asthma. Curr Opin Allergy Clin Immunol [Internet]. 2018 Apr;19(2):118-25.
Available from: https://journals.lww.com/00130832-201804000-00008

Carson KV, Chandratilleke MG, Picot ], Brinn MP, Esterman A], Smith BJ. Physical training for asthma. Cochrane
Database Syst Rev [Internet]. 2013 Sep 30; Available from:
https://doi.wiley.com/10.1002/14651858.CD001116.pub4

Berthon BS, Macdonald-Wicks LK, Gibson PG, Wood LG. Investigation of the association between dietary intake,
disease severity and airway inflammation in asthma. Respirology [Internet]. 2013 Apr 21;18(3):447-54.
Available from: https://onlinelibrary.wiley.com/doi/10.1111/resp.12015

Garcia-Aymerich ], Varraso R, Anté JM, Camargo CA. Prospective Study of Physical Activity and Risk of Asthma
Exacerbations in Older Women. Am ] Respir Crit Care Med [Internet]. 2009 Jun 1;179(11):999-1003. Available
from: https://www.atsjournals.org/doi/10.1164/rccm.200812-19290C

MENDES FAR, ALMEIDA FM, CUKIER A, STELMACH R, JACOB-FILHO W, MARTINS MA, et al. Effects of Aerobic
Training on Airway Inflammation in Asthmatic Patients. Med Sci Sport Exerc [Internet]. 2011 Feb;43(2):197-
203. Available from: https://journals.lww.com/00005768-201102000-00001

Franga-Pinto A, Mendes FAR, de Carvalho-Pinto RM, Agondi RC, Cukier A, Stelmach R, et al. Aerobic training
decreases bronchial hyperresponsiveness and systemic inflammation in patients with moderate or severe
asthma: a randomised controlled trial. Thorax [Internet]. 2015 Aug;70(8):732-9. Available from:
https://thorax.bmj.com/lookup/doi/10.1136/thoraxjnl-2014-206070

Eichenberger PA, Diener SN, Kofmehl R, Spengler CM. Effects of Exercise Training on Airway Hyperreactivity in
Asthma: A Systematic Review and Meta-Analysis. Sport Med [Internet]. 2013 Nov 12;43(11):1157-70. Available
from: http://link.springer.com/10.1007 /s40279-013-0077-2

Haldar P, Pavord ID, Shaw DE, Berry MA, Thomas M, Brightling CE, et al. Cluster Analysis and Clinical Asthma
Phenotypes. Am ] Respir Crit Care Med [Internet]. 2008 Aug 1;178(3):218-24. Available from:
https://www.atsjournals.org/doi/10.1164/rccm.200711-17540C

Freitas PD, Ferreira PG, Silva AG, Stelmach R, Carvalho-Pinto RM, Fernandes FLA, et al. The Role of Exercise in a
Weight-Loss Program on Clinical Control in Obese Adults with Asthma. A Randomized Controlled Trial. Am ]
Respir Crit Care Med [Internet]. 2017 Jan 1;195(1):32-42. Available from:
https://www.atsjournals.org/doi/10.1164/rccm.201603-04460C

92



GSC Biological and Pharmaceutical Sciences, 2018, 04(02), 087-093

Toennesen LL, Meteran H, Hostrup M, Wium Geiker NR, Jensen CB, Porsbjerg C, et al. Effects of Exercise and Diet
in Nonobese Asthma Patients—A Randomized Controlled Trial. ] Allergy Clin Immunol Pract [Internet]. 2018
May;6(3):803-11. Available from: https://linkinghub.elsevier.com/retrieve/pii/S2213219817307912

Mendes FAR, Gongalves RC, Nunes MPT, Saraiva-Romanholo BM, Cukier A, Stelmach R, et al. Effects of Aerobic
Training on Psychosocial Morbidity and Symptoms in Patients With Asthma. Chest [Internet]. 2010
Aug;138(2):331-7. Available from: https://linkinghub.elsevier.com/retrieve/pii/S001236921060414X

Adeniyi FB, Young T. Weight loss interventions for chronic asthma. Cochrane Database Syst Rev [Internet]. 2012
Jul 11; Available from: https://doi.wiley.com/10.1002/14651858.CD009339.pub2

Dias-Junior SA, Reis M, de Carvalho-Pinto RM, Stelmach R, Halpern A, Cukier A. Effects of weight loss on asthma
control in obese patients with severe asthma. Eur Respir ] [Internet]. 2014 May 1;43(5):1368-77. Available from:
http://erj.ersjournals.com/cgi/doi/10.1183/09031936.00053413

Scott HA, Gibson PG, Garg ML, Pretto ], Morgan PJ, Callister R, et al. Dietary restriction and exercise improve
airway inflammation and clinical outcomes in overweight and obese asthma: a randomized trial. Clin Exp Allergy
[Internet]. 2013 Jan 24;43(1):36-49. Available from: https://onlinelibrary.wiley.com/doi/10.1111/cea.12004

Cambach W, Chadwick-Straver R, Wagenaar R, van Keimpema A, Kemper H. The effects of a community-based
pulmonary rehabilitation programme on exercise tolerance and quality of life: a randomized controlled trial. Eur
Respir ] [Internet]. 1997 Jan 1;10(1):104-13. Available from:
http://erj.ersjournals.com/lookup/doi/10.1183/09031936.97.10010104

Baiardini I, Braido F, Brandi S, Canonica GW. Allergic diseases and their impact on quality of life. Ann Allergy,
Asthma Immunol [Internet]. 2006 Oct;97(4):419-29. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S1081120610609283

OSMAN LM, CALDER C, ROBERTSON R, FRIEND JAR, LEGGE ]S, GRAHAM DOUGLAS J. Symptoms, Quality of Life,
and Health Service Contact among Young Adults with Mild Asthma. Am ] Respir Crit Care Med [Internet]. 2000
Feb 1;161(2):498-503. Available from: https://www.atsjournals.org/doi/10.1164 /ajrccm.161.2.9904063

Lavoie KL, Bacon SL, Barone S, Cartier A, Ditto B, Labrecque M. What Is Worse for Asthma Control and Quality of
Life. Chest [Internet]. 2006 Oct;130(4):1039-47. Available from:
https://linkinghub.elsevier.com//retrieve/pii/S0012369215511380

CLULEY S, COCHRANE GM. Psychological disorder in asthma is associated with poor control and poor adherence
to  inhaled  steroids. Respir = Med [Internet]. 2001  Jan;95(1):37-9.  Available from:
https://linkinghub.elsevier.com/retrieve /pii/S0954611100909685

Boyd A, Yang CT, Estell K, MS CT, Gerald LB, Dransfield M, et al. Feasibility of exercising adults with asthma: a
randomized pilot study. Allergy, Asthma Clin Immunol [Internet]. 2012 Dec 3;8(1):13. Available from:
https://aacijournal.biomedcentral.com/articles/10.1186/1710-1492-8-13

93



