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Letter  to  the  Editor

Swimming Exercise for Patients With
Long-Term Respiratory Post COVID-19
Complications: Further Thinking on the
Pulmonary Rehabilitation

La natación en pacientes con la condición post COVID-19
persistente: Una nueva perspectiva en la rehabilitación
pulmonar

Dear Editor,

Swimming is an aquatic sport in which the propulsion is coor-
dinated with respiratory phases, consisting in underwater apnoeas
interspersed with rapid and deep inhalations out of the water. This
breathing pattern provokes those aquatic athletes have higher lung
volumes and lung diffusing capacities than other athletes and gen-
eral population.1

The SARS-coronavirus-2 disease 19 (COVID-19) has put the res-
piratory health in the spotlight. Some factors, as advanced age, and
obesity has been correlated with a higher risk of hospitalization and
mortality. On the other hand, exercise capacity has been reported as
a positive factor to reduce the clinical impact of COVID-19 infection.

The benefits of physical exercise over human being health have
been extensively described. However, the structural and functional
properties of the lungs do not change significantly due to train-
ing, except for aquatic athletes. Swimming involves both locomotor
muscles as respiratory muscles, which may  be combined to offer a
complete pulmonary fitness program. Why  do not translate these
benefits to the pulmonary rehabilitation (PR) programs based in
physical exercise?

Three months after hospital discharge, patients with COVID-
19 still present lung function abnormalities with a 25–57% of
the patients showing carbon monoxide lung diffusion capacity
(DLCO) < 80% of reference, confirming that survivors of COVID-19
may  suffer lung function sequalae.2

For patients with COVID-19, PR is aimed at relieving symptoms
of dyspnoea, psychological distress and improving the functional
status. Exercise training is considered the foundation of PR and
it is included in most of the rehabilitation programs. Some of the

current guidelines relative to management of COVID-19 convales-
cent people only propose walking or cycling activities, being the
potential benefits of swimming still misunderstood, unknown, and
lacking research.
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Conventional PR programmes rely on general principles of
xercise physiology: (duration, intensity, and frequency), but
he impact of exercise modality is not considered. Some spe-
ific attributes of swimming may  stimulate thoracic expansion
nd increased gas diffusing capacity, such as horizontal aero-
ic exercise, water hydrostatic pressure, and forced submaximal

nspirations.3

Our hypothesis is that different exercise modalities may  trig-
er different rehabilitation results, based on the biomechanical and
hysiological attributes of each locomotion mode. At this moment,
wimming exercise has not been utilized as a PR modality, in
omparison with the classical rehabilitation methods, such as res-
iratory muscle training and walking exercise. Some studies on
OPD patients have used water-based exercise, but only focused
n a combination of strength exercises and mobility in the water
aqua-gym).4

As far as we know, no studies have been conducted using swim-
ing as a rehabilitation exercise method. The main reason could be

he difficulty of getting access to a swimming pool. Also, swimming
iomechanics is more difficult to master than walking or cycling,
nd it demands a multidisciplinary work between medical doctors
nd exercise trainers. Besides, some patients may  feel a discom-
ort feeling with their face underwater since patients recovering
rom COVID-19 present respiratory complications with augmented
xercise ventilation.5

However, especially for those with previous experience, swim-
ing exercise may  be a valuable rehabilitation method. Future

tudies must explore this paradigm, comparing different exercise
odalities to evaluate the efficacy of the existing PR programs.

eferences

. García I, Drobnic F, Pons V, Viscor G. Acute changes in lung diffusing capacity after
training in elite swimmers. Arch Bronconeumol. 2021;57:306–7.

. Sibila O, Albacar N, Perea L, Faner R, Torralba Y, Hernandez-Gonzalez F, et al. Lung
Function sequelae in COVID-19 patients 3 months after hospital discharge. Arch
Bronconeumol. 2021;57:59–61.

. García I, Drobnic F, Arrillaga B, Pons V, Viscor G. Lung capacity and alveolar gas
diffusion in aquatic athletes: implications for performance and health. Apunts
Sports Med. 2021:56.

. McNamara RJ, McKeough ZJ, McKenzie DK, Alison JA. Water-based exercise in

COPD with physical comorbidities: a randomised controlled trial. Eur Respir J.
2013;41:1284–91.

. Baratto C, Caravita S, Faini A, Perego GB, Senni M,  Badano LP, et al. Impact
of COVID-19 on exercise pathophysiology: a combined cardiopulmonary and
echocardiographic exercise study. J Appl Physiol. 2021;130:1470–8.

ga et al., Swimming Exercise for Patients With Long-Term
e Pulmonary Rehabilitation, Archivos de Bronconeumología,

80

81

82

83

https://doi.org/10.1016/j.arbres.2022.02.008
http://www.archbronconeumol.org
https://doi.org/10.1016/j.arbres.2022.02.008
https://doi.org/10.1016/j.arbres.2022.02.008


 ING Model

Q1 c

a
S
S
d

84

85

86

87

88
ARTICLEARBRES 3044 1–2

I.  García, M. Molina-Molina, B. Arrillaga et al. 

Iker García a,∗, María Molina-Molina b, Beatriz Arrillaga c,
Casimiro Javierre d, Gines Viscor a

a Secció de Fisiologia, Departament de Biologia Cel·lular, Fisiologia i
Immunologia, Facultat de Biologia, Universitat de Barcelona, Av.

Diagonal, 643, 08028 Barcelona, Spain
b Unidad Funcional de Intersticio Pulmonar (UFIP), Servicio de
Neumología, Hospital Universitario de Bellvitge, IDIBELL, CIBERES,
Hospitalet de Llobregat 08907, Spain

U

C
E

2

89
 PRESS
Archivos de Bronconeumología xxx (xxxx) xxx–xxx

Unit of Human Anatomy and Embryology, Department of Pathology
nd Experimental Therapeutics, Faculty of Medicine and Health
ciences, University of Barcelona, 08907 Hospitalet de Llobregat,
pain
Departament de Ciències Fisiològiques, Facultat de Medicina,
niversitat de Barcelona, 08907 Hospitalet de Llobregat, Spain
orresponding author.
-mail address: ikergarciaalday@gmail.com (I. García).

90

91

mailto:ikergarciaalday@gmail.com

	Swimming Exercise for Patients With Long-Term Respiratory Post COVID-19 Complications: Further Thinking on the Pulmonary R...
	References

