ARB

Asociatia Romana
de Balneologie

Review

Kinesiotherapy and physical activity in COPD and Asthma
Patients — A Review

Doroteea Teoibas-Serban 123*, Corneliu-Dan Blendea 12 and Florin Mihaltan3

Citation: Teoibas-Serban D., Blendea
C.-D. and Mihaltan F. Kinesiothe-
rapy and physical activity in COPD
and Asthma Pa-tients — A Review
Balneo and PRM Research Journal
2022, 13(2): 507

Academic Editor(s):

Constantin Munteanu

Received: 02.06.2022
Accepted: 21.06.2022
Published: 27.06.2022

Reviewers:
Simona Pop
Mariana Rotariu

Publisher’s Note: Balneo and PRM
Research Journal stays neutral with
regard to jurisdictional claims in pub-
lished maps and institutional affilia-

tions.

(@) ov-ne-no |

Copyright: © 2022 by the authors.
Submitted for possible open access
publication under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

Balneo and PRM Research Journal 2022, 13(2), https://doi.org/ 10.12680/balneo.2022.507

Clinical Regional Emergency Hospital Ilfov, Bucharest, Romania; secretariat@spitalulilfov.ro

Titu Maiorescu University, Faculty of Medicine, Bucharest Romania; medicina.generala@univ.utm.ro
"Carol Davila" University of Medicine and Pharmacy, Bucharest, Romania; rectorat@umfcd.ro
Correspondence: doroteeateoibas@yahoo.com;

% @ N =

Abstract: Background: Obstructive chronic diseases are a continuous challenge for
healthcare perfusionists all over the world. Asthma and Chronic Obstructive Pulmonary
Disease (COPD) are the most frequent of these diseases. Respiratory or pulmonary
rehabilitation started to gain momentum and it is more frequently used to improve
muscle strength, cardiac and respiratory endurance and joint flexibility. The objective of
this paper is to establish the current programs of physical activity or kinesiotherapy used
in the past year and to reveal if there are any gaps or mismatches in the development of
the program or in the instruments used to quantify the results of the rehabilitation
programs. Materials and methods: We reviewed a total number of 12 articles, randomized
control trials using the search words kinesiotherapy, physical therapy, COPD and asthma
from the last year on PubMed.gov, from 11 different countries in order to establish which
have similar types of exercises, parameters used in order to compare results and which
were the outcomes. Results: The final results are positive, although it is hard to determine
a unity because there were so many different parameters used to monitor the patients.
The most frequent parameter was the 6MWT used to compare the effectiveness of the
physical program in 6 studies. Discussion and conclusions: This review had its limitation
in comparing the 12 articles researched because of the different number of patients, the
various physical activity and rehabilitation exercises used, but especially because of the
many varieties of scales and scores used to monitor the effectiveness of the treatment. In
order to successfully compare such papers, an international guideline is necessary to relay
specific rehabilitation programs for every type of respiratory pathology and also which
are the most recommended scales or scores or parameters in general to asses such
rehabilitation programs.
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1. Introduction

Obstructive chronic diseases are a continuous challenge for healthcare perfusionists all
over the world. Asthma and Chronic Obstructive Pulmonary Disease (COPD) are the most
frequent of these diseases. COPD is the third cause of death worldwide and it is a disa-
bling condition which without proper treatment, has a severe prognosis [1]. Asthma af-
fects a large number of both adults and children worldwide and is a cause for a large
number of deaths [2].

Respiratory or pulmonary rehabilitation started gaining more points in the past years aid-
ing significantly the modern medical treatment [3]. Effectiveness of exercises in this type
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of patients, which have moderate to severe dyspnea, is individualizing the rehabilitation
program according to the patients” symptoms [4]. The aim is improving muscle strength,
cardiac and respiratory endurance and joint flexibility [4].

The objective of this paper is to establish the current programs of physical activity or ki-
nesiotherapy used in the past year and to reveal if there are any gaps or mismatches in the
development of the program or in the instruments used to quantify the results of the re-
habilitation programs.

2. Materials and methods

We conducted a search on PubMed.gov of Clinical Trials and Randomized Controlled
Trials with key search words from the last year. The key words applied were: kinesiother-
apy, physical therapy, COPD and asthma.

Articles eliminated from the beginning of the search were Books and Documents, Meta-
analysis, Reviews and Systematic Reviews in order to concentrate our paper on clinical
trials performed and which rehabilitation therapy or physical activity in detail were ap-
plied on COPD and/or asthma patients.

This review searched for articles from the last year in order to evaluate the current level
of kinesiotherapy or physical activity prescribed for COPD and asthma patients after the
COVID-19 pandemic from which pulmonary and respiratory rehabilitation started to gain
more notoriety.

The age of the studied patients was selected to be above 19 years-old up until to 80+ years-
old. The selection did not include children and young adults under 19, although asthma
in children is an increasing worldwide issue especially with the rising pollution rate [5].
This review proposed to include only adult pulmonary rehabilitation methods.

The selection included only papers written in English language.

Key words used for the PubMed search: (kinesiotherapy OR physical therapy) AND
(COPD OR asthma).

Filters applied in the PubMed search: Abstract, Clinical Trial, Randomized Controlled
Trial, in the last 1 year, Humans, English, Adult: 19+ years, Young Adult: 19-24 years,
Adult: 19-44 years, Middle Aged + Aged: 45+ years, Middle Aged: 45-64 years, Aged: 65+
years, 80 and over: 80+ years.

After the search, PubMed found 20 articles which included the key words. After the first
review of them, by reading the abstracts, we eliminated 4 articles because they were not
referring to the two diagnostics mentioned in this paper asthma or COPD.

The second step was reading the full text after which another 5 papers were eliminated.
These papers were referring tot one of the two conditions, but concerning the physical
activity or kinesiotherapy program they were only mentioned, not detailed and the pur-
pose of the study was another:

e The article published by Sliwka A et all. established a very interesting approach refer-
ring to music therapy aiding the medical treatment and pulmonary physiotherapy on ex-
acerbated asthma patients, but the focus was on music therapy and the mental state of the
patients which seemed to improve after this type of alternative therapy [6].

¢ The article published by Mihaltan F. et all. Described the Romanian cohort of the
SPACE study which involved recruiting patients with COPD and evaluating their symp-
toms throughout different moments of the day, and also their physical activity level core-
lating these parameters. The physical activity was only mentioned in this paper and not
detailed [7].

¢ Catteau M. et all. researched in their paper the effect of electrostimulation on the mus-
cles myotube and compared results between healthy subjects and COPD patients. No
physical activity or kinesiotherapy were mentioned [8].

¢ Chao KY et all. show in their paper the positive effect of heated humidified high-flow
nasal cannula during a 6-minute walking test on COPD patients. They compared the per-
formance of patients with and without the nasal cannula on the test and other parameters
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with positive results. The patients studied were admitted in a pulmonary rehabilitation
ward, but there were no details regarding the physical rehabilitation program [9].

¢ Zanforlini BM et all. conducted a study in their article on the effect of magnesium sup-
plementation on COPD patients. They reviewed specific parameters in order to assess
whether magnesium will improve them. The results suggested that magnesium supple-
mentation may reduce inflammation, but as far as the other parameters including physical
performance were not modified in this particular study. The physical activity or exercises
were not addressed in this paper [10].

After eliminating these 5 articles we expanded the search on PubMed to 5 years in order
to find other papers from the year 2021 that were suggestive for our review. We found
one other paper which we added to our study selection. Thus, the total final number of
papers reviewed in this article was 12, 3 of them related to asthma and 9 papers related to
COPD (Figure 1).

resulted in the search n

Number of papers
\ =20

| : | - 4 papers were
| | excluded because they
were not related to
{ asthma or COPD

Number of papers
L remaining after first
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‘ searchn=1
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3 papers were related 9 papers were related
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Figure 1. Study selection process

3. Results

The total number of 12 articles selected included studies performed in Tunisia [11], USA
[12,13], Germany [14], Switzerland [15], France [16], Italy [17], Brazil [18], Chile [19], South
Korea [20], UK [21] and Taiwan [22]. The total number of patients studied in these trials
was 803. The largest number of patients in one trial was 327 [14] and the smallest one was
14 [16] (Table 1).

Table 1. Summary of study characteristics from all 12 papers included in this review
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The rehabilitation or physical activity programs varied from study to study and the dura-
tion of the program was stretched from 1 day [16] to 6 months [14]. The physical programs
consisted in cycling evaluations — 4 studies [15 — 17, 19], breathing exercises with or with-
out breathing devices — 6 studies [11, 13, 18, 20 — 22], aerobic training — 7 studies [11 - 13,
17, 18, 20, 22] and individual programs based on different guidelines — 5 studies [12 — 14,
18, 20]. These programs were in some studies combined with each other (Table 1).

The majority of studies were conducted in hospital or another healthcare facility and three
of them were conducted with patients at home, supervised throughout telephone calls,
periodic visits to the medical unit and logs to write at home, promoting thus the telemed-
icine approach of patients [12, 13, 14].

The parameters used to evaluate the patients before and after, and in some cases in be-
tween the rehabilitation program were numerous and diverse both clinical and paraclini-
cal tests:

* C(linical evaluation: Berg Balance Scale (BBS) [11, 18], Timed Up and Go (TUG) [11, 19],
single-leg stance test (SLS) [11], Activities-specific Balance Confidence (ABC) Scale [11],
Six-minute walk test (6MWT) [11, 17, 18, 19, 20, 22], quality of life [12], feasibility and
acceptability [12], Saint George’s Respiratory Questionnaire (SGRQ) [14, 19, 20], COPD
Assessment Test (CAT) [14, 20], Patient Health Questionnaire (PHQ-9) [14], COPD-related
anxiety [14], duration of exercise [15], Barthel Index based on dyspnea (BID) [17], Asthma
Control Test (ACT) [13, 22], mini-Asthma Quality of Life Questionnaire (mini-AQLQ) [13],
Medical Research Council (MRC) [18], Chronic Respiratory Questionnaire (CRQ) [18, 21],
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Clinical COPD Questionnaire (CCQ) [18], London Chest Activity of Daily Living
(LCADL) [18], Glittre Activities of Daily Living test (Glittre ADL) [18], rate of force devel-
opment (RFD) [19], lower limb fat-free (LLFFM) and fat (LLFM) mass [19], tairs ascending
(SAWT) and descending walking time (SDWT) [19], Asthma Control Questionnaire
(ACQ) [22], Three-Day Physical Activity Log (3-D PAL) [22] (Table 1).

¢ Paraclinical evaluation: Maximal inspiratory pressure [11, 22], tri-axial accelerometer
ActiGraph [14, 18], VT [13, 16], fB [16], inspiratory capacity (IC) [13, 16], oxygen consump-
tion (VO2) [16], digital dynamometer [18], maximal voluntary isometric contraction
(MVCQ) [19], PFT [20], plethysmography [22], Heart Rate [22], Blood Oxygen Saturation
[22] (Table 1).

The majority of the studies divided the total number of patients in study and control
groups and the results were compared between the two. All studies have a positive in-
crease in some or all of the parameters used from beginning to the end of the rehabilitation
program. Some of the studies shown better results in the aforementioned parameters
when combining the type of physical and breathing exercises compared to the group
which underwent just one type of exercise. The articles which studied rehabilitation in
COPD maintained the medical treatment throughout the program, whereas some of the
ones which studied asthma, preferred to stop the medication during the rehabilitation
program.

The final results are positive, although it is hard to determine a unity because there were
so many different parameters used to monitor the patients. The most frequent parameter
was the 6BMWT used to compare the effectiveness of the physical program in 6 studies [11,
17,18, 19, 20, 22].

4. Discussion and conclusions

This review had its limitation in comparing the 12 articles researched because of the dif-
ferent number of patients, the various physical activity and rehabilitation exercises used,
but especially because of the many varieties of scales and scores used to monitor the ef-
fectiveness of the treatment.

In order to successfully compare such papers, an international guideline is necessary to
relay specific rehabilitation programs for every type of respiratory pathology and also
which are the most recommended scales or scores or parameters in general to asses such
rehabilitation programs.

Further studies on larger samples of patients with combined therapy are needed in order
to improve on the respiratory rehabilitation exercises for obstructive chronic diseases.

Author Contributions: All authors have read and agreed to the published version of the manu-
script.

Funding: This research received no external funding

Institutional Review Board Statement: Not applicable

Informed Consent Statement: Not applicable.

Data Availability Statement: PubMed.gov

Acknowledgments: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

World Health Organization. Available online: https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmo-

World Health Organization. Available online: https://www.who.int/news-room/fact-sheets/detail/asthma
McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary rehabilitation for chronic obstructive pulmonary
disease. The Cochrane database of systematic reviews 2015; 2(2): CD003793

References
1.
nary-disease-(copd)
2.
3.
4.

Spruit MA, Singh SJ, Garvey C, et al. An official American Thoracic Society/European Respiratory Society statement: key con-
cepts and advances in pulmonary rehabilitation. Am ] Respir Crit Care Med 2013; 188(8): e13-64



Balneo and PRM Research Journal 2022, 13, 2. 7 of 7

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

George Washington University. "Nearly 2 million children worldwide develop asthma as a result of breathing in traffic- related
pollution: A second study by the same research team finds 1.8 million excess deaths around the world linked to urban air
pollution.” ScienceDaily. ScienceDaily, 5 January 2022. <www.sciencedaily.com/releases/2022/01/220105202758.htm>).

Sliwka A, Kaszuba M, Pilitiski R, Pienigzek M, Batkiewicz M, Marciniak K, Bochenek G, Nowobilski R. The comparison between
pulmonary rehabilitation with music therapy and pulmonary rehabilitation alone on respiratory drive, cortisol level and asthma
control in patients hospitalized with asthma exacerbation. ] Asthma. 2021 Oct;58(10):1367-1376. doi:
10.1080/02770903.2020.1789874. Epub 2020 Jul 13. PMID: 32613871

Mihaltan F, Rajnoveanu RM, Arghir OC, Alecu S, Postolache PA. High 24-Hour Respiratory Symptoms and Low Physical Ac-
tivity in the Stable COPD Romanian Cohort of SPACE Study. Int ] Chron Obstruct Pulmon Dis. 2021 Sep 6;16:2533-2544. doi:
10.2147/COPD.S321197. PMID: 34522093; PMCID: PMC8433128.

Catteau M, Passerieux E, Blervaque L, Gouzi F, Ayoub B, Hayot M, Pomiés P. Response to Electrostimulation Is Impaired in
Muscle Cells from Patients with Chronic Obstructive Pulmonary Disease. Cells. 2021 Nov 3;10(11):3002. doi:
10.3390/cells10113002. PMID: 34831227; PMCID: PMC8616440.)

Chao KY, Liu WL, Nassef Y, Tseng CW, Wang JS. Effects of high-flow nasal cannula with oxygen on self-paced exercise perfor-
mance in COPD: A randomized cross-over trial. Medicine (Baltimore). 2021 Dec 23;100(51):e28032. doi:
10.1097/MD.0000000000028032. PMID: 34941043; PMCID: PMC8701785

Zanforlini BM, Ceolin C, Trevisan C, Alessi A, Seccia DM, Noale M, Maggi S, Guarnieri G, Vianello A, Sergi G. Clinical trial on
the effects of oral magnesium supplementation in stable-phase COPD patients. Aging Clin Exp Res. 2022 Jan;34(1):167-174. doi:
10.1007/s40520-021-01921-z. Epub 2021 Jul 14. PMID: 34260036, PMCID: PMC8794984

Tounsi B, Acheche A, Lelard T, Tabka Z, Trabelsi Y, Ahmaidi S. Effects of specific inspiratory muscle training combined with
whole-body endurance training program on balance in COPD patients: Randomized controlled trial. PLoS One. 2021 Sep
23;16(9):e0257595. doi: 10.1371/journal.pone.0257595. PMID: 34555068; PMCID: PMC8460029.

Nyenhuis SM, Shah N, Kim H, Marquez DX, Wilbur J, Sharp LK. The Feasibility of a Lifestyle Physical Activity Intervention for
Black Women with Asthma. J Allergy Clin Immunol Pract. 2021 Dec;9(12):4312-4321.e2. doi: 10.1016/j.jaip.2021.07.028. Epub
2021 Jul 29. PMID: 34333191; PMCID: PMC8671207.

Coulson E, Carpenter LM, Georgia TE, Baptist AP. Breathing exercises in older adults with asthma: a blinded, randomized,
placebo-controlled trial. J Asthma. 2022 Jul;59(7):1438-1444. doi: 10.1080/02770903.2021.1936015. Epub 2021 Jun 14. PMID:
34044738.

Geidl W, Carl ], Schuler M, Mino E, Lehbert N, Wittmann M, Pfeifer K, Schultz K. Long-Term Benefits of Adding a Pedometer
to Pulmonary Rehabilitation for COPD: The Randomized Controlled STAR Trial. Int ] Chron Obstruct Pulmon Dis. 2021 Jul
2;16:1977-1988. doi: 10.2147/COPD.S5304976. PMID: 34239299; PMCID: PMC8259733.

Gutweniger S, Latshang TD, Aeschbacher SS, Huber F, Flueck D, Lichtblau M, Ulrich S, Hasler ED, Scheiwiller PM, Ulrich S,
Bloch KE, Furian M. Effect of nocturnal oxygen therapy on exercise performance of COPD patients at 2048 m: data from a
randomized clinical trial. Sci Rep. 2021 Oct 13;11(1):20355. doi: 10.1038/s41598-021-98395-w. PMID: 34645842; PMCID:
PM(C8514448.

Nahmias O, Ritter O, Sagawa Y, Roux P, Degano B, Soumagne T. Ventilatory adaptation during eccentric cycling in patients
with severe COPD: Potential implications for exercise training. Respir Physiol Neurobiol. 2021 Oct;292:103706. doi:
10.1016/j.resp.2021.103706. Epub 2021 May 29. PMID: 34062283.

Pancera S, Buraschi R, Bianchi LNC, Porta R, Negrini S, Arienti C. Effectiveness of Continuous Chest Wall Vibration With
Concurrent Aerobic Training on Dyspnea and Functional Exercise Capacity in Patients With Chronic Obstructive Pulmonary
Disease: A Randomized Controlled Trial. Arch Phys Med Rehabil. 2021 Aug;102(8):1457-1464. doi: 10.1016/j.apmr.2021.03.006.
Epub 2021 Mar 26. PMID: 33781780.

Uzeloto JS, de Toledo-Arruda AC, Silva BSA, Braz AMM, de Lima FF, Grigoletto I, Ramos D, Golim MA, Ramos EMC. Effect of
physical training on cytokine expression in CD4+ T lymphocytes in subjects with stable COPD. Ther Adv Respir Dis. 2022 Jan-
Dec;16:17534666221091179. doi: 10.1177/17534666221091179. PMID: 35695009; PMCID: PMC9189509.

Inostroza M, Valdés O, Tapia G, Nufiez O, Kompen M], Nosaka K, Pefiailillo L. Effects of eccentric vs concentric cycling training
on patients with moderate COPD. Eur ] Appl Physiol. 2022 Feb;122(2):489-502. doi: 10.1007/s00421-021-04850-x. Epub 2021 Nov
20. PMID: 34799753.

Lee SW, Park JJ, Lyu YR, Lee EJ, Kim SY, Kang W, Son JW, Jung IC, Park YC. The effect of lung-conduction exercise in chronic
obstructive pulmonary disease: Randomized, assessor-blind, multicenter pilot trial. Medicine (Baltimore). 2022 Jan
21;101(3):€28629. doi: 10.1097/MD.0000000000028629. PMID: 35060543; PMCID: PMC8772685.

Daynes E, Greening N, Singh S]. Randomised controlled trial to investigate the use of high-frequency airway oscillations as
training to improve dyspnoea (TIDe) in COPD. Thorax. 2022 Jul;77(7):690-696. doi: 10.1136/thoraxjnl-2021-217072. Epub 2021
Oct 27. PMID: 34706980.

Chung Y, Huang TY, Liao YH, Kuo YC. 12-Week Inspiratory Muscle Training Improves Respiratory Muscle Strength in Adult
Patients with Stable Asthma: A Randomized Controlled Trial. Int ] Environ Res Public Health. 2021 Mar 22;18(6):3267. doi:
10.3390/ijerph18063267. PMID: 33809922; PMCID: PM(C8004228.



	1. Introduction
	Obstructive chronic diseases are a continuous challenge for healthcare perfusionists all over the world. Asthma and Chronic Obstructive Pulmonary Disease (COPD) are the most frequent of these diseases. COPD is the third cause of death worldwide and it...
	Respiratory or pulmonary rehabilitation started gaining more points in the past years aiding significantly the modern medical treatment [3]. Effectiveness of exercises in this type of patients, which have moderate to severe dyspnea, is individualizing...
	The objective of this paper is to establish the current programs of physical activity or kinesiotherapy used in the past year and to reveal if there are any gaps or mismatches in the development of the program or in the instruments used to quantify th...
	2. Materials and methods
	3. Results
	The total number of 12 articles selected included studies performed in Tunisia [11], USA [12,13], Germany [14], Switzerland [15], France [16], Italy [17], Brazil [18], Chile [19], South Korea [20], UK [21] and Taiwan [22]. The total number of patients...
	The rehabilitation or physical activity programs varied from study to study and the duration of the program was stretched from 1 day [16] to 6 months [14]. The physical programs consisted in cycling evaluations – 4 studies [15 – 17, 19], breathing exe...
	The majority of studies were conducted in hospital or another healthcare facility and three of them were conducted with patients at home, supervised throughout telephone calls, periodic visits to the medical unit and logs to write at home, promoting t...
	The parameters used to evaluate the patients before and after, and in some cases in between the rehabilitation program were numerous and diverse both clinical and paraclinical tests:
	• Clinical evaluation: Berg Balance Scale (BBS) [11, 18], Timed Up and Go (TUG) [11, 19], single-leg stance test (SLS) [11], Activities-specific Balance Confidence (ABC) Scale [11], Six-minute walk test (6MWT) [11, 17, 18, 19, 20, 22], quality of life...
	• Paraclinical evaluation: Maximal inspiratory pressure [11, 22], tri-axial accelerometer ActiGraph [14, 18], VT [13, 16], fB [16], inspiratory capacity (IC) [13, 16], oxygen consumption (V̇O2) [16], digital dynamometer [18], maximal voluntary isometr...
	The majority of the studies divided the total number of patients in study and control groups and the results were compared between the two. All studies have a positive increase in some or all of the parameters used from beginning to the end of the reh...
	The final results are positive, although it is hard to determine a unity because there were so many different parameters used to monitor the patients. The most frequent parameter was the 6MWT used to compare the effectiveness of the physical program i...
	4. Discussion and conclusions
	This review had its limitation in comparing the 12 articles researched because of the different number of patients, the various physical activity and rehabilitation exercises used, but especially because of the many varieties of scales and scores used...
	In order to successfully compare such papers, an international guideline is necessary to relay specific rehabilitation programs for every type of respiratory pathology and also which are the most recommended scales or scores or parameters in general t...
	Further studies on larger samples of patients with combined therapy are needed in order to improve on the respiratory rehabilitation exercises for obstructive chronic diseases.
	References

