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ABSTRACT

The pandemic caused by coronavirus disease (COVID-19) has changed the routine of surfers, professionals
and all those involved in surfing. This unusual global crisis has caused major organizational, financial and social
disruption for surfers, coaches, federations and fans. The world of sports, including surfing, entered extreme
and uncharted territory, in which all competitions were postponed and many beaches were closed, preventing
any kind of surfing activity. The primary objective of this article is to identify potential harmful effects caused by
the COVID-19 pandemic on the health of surfers, while the secondary objective is to provide practical recom-
mendations for coaches, professional and amateur surfers to reduce the undesirable consequences of forced
quarantine and direct the resumption of surfing activities while protecting the health of those involved. The
main problems indicated were: the effects on body composition due to calorie imbalance, possible cardiac and
pulmonary alterations caused by COVID-19, musculoskeletal symptoms and the consequences of detraining.
The article also suggests recommendations for new attitudes towards surfing. Surfing is a growing sport that has
been included in the upcoming Olympic Games in Tokyo. As the sport grows and becomes more professional,
measures to protect the health of surfers need to be put in place. The current pandemic situation is extremely
delicate and the measures proposed in this study are intended to serve as a guide for surfers and professionals
in order to minimize the harmful effects of this situation. Level of Evidence IV; Type of Study: Literature review.

Keywords: Water sports; Coronavirus infections; Sports medicine; Pandemics.

RESUMO

A pandemia provocada pela doenca do coronavirus (COVID-19) modificou a rotina dos praticantes, profissionais e todos
envolvidos no surfe. Essa crise global incomum causou uma grande perturbagdo organizacional, financeira e social para
atletas, treinadores, federacées e torcedores. O mundo dos esportes, inclusive o surfe, entrou em uma situacdo extrema e des-
conhecida, na qualtodas as competicoes foram adiadas e muitas praias foram fechadas, impedindo qualquer tipo de prdtica.
O objetivo primdrio deste trabalho é identificar os possiveis efeitos deletérios provocados pela pandemia do COVID-19 sobre
asatde dos surfistas, e o secunddrio é fornecer recomendacoes prdticas para treinadores, atletas e praticantes para reduzir as
consequéncias indesejadas da quarentena forcada e guiar o retorno as atividades esportivas de forma sauddvel. Os principais
problemas apontados foram: os efeitos na composicdo corporal devido ao desequilibrio caldrico, possiveis alteragdes cardiacas
e pulmonares provocadas pela COVID-19, sintomas osteomusculares e as consequéncias do destreinamento. O trabalho
também sugere recomendagdes de novas atitudes na prdtica do esporte. O surfe é uma modalidade esportiva em crescimento,
que estard presente na proxima edicdo dos Jogos Olimpicos de Toquio. A medida que o esporte se profissionaliza e cresce, as
condutas de suporte de satide dos praticantes fazem-se necessdrias. O momento atual de pandemia é extremamente delica-
do e as medidas propostas neste estudo visam orientar os atletas e profissionais ligados a esta modalidade esportiva, com a
finalidade de minimizar os efeitos deletérios deste momento. Nivel de Evidéncia: IV; Tipo de Estudo: Revisdo Sistemadtica.

Descritores: Esportes aqudticos; Infeccées por coronavirus; Medicina esportiva; Pandemias.

RESUMEN

La pandemia provocada por la enfermedad del coronavirus (COVID-19) modificé la rutina de los practicantes, profesionales
y todos los involucrados en el surf. Esta crisis global inusual ocasioné una gran perturbacién organizacional, financiera y
social para atletas, entrenadores, federaciones y aficionados. El mundo de los deportes, inclusive el surf, entré en una situacion
extremay desconocida, en la que todas las competiciones fueron postergadas y muchas playas fueron cerradas, impidiendo
cualquier tipo de prdctica. El objetivo primario de este trabajo es identificar los posibles efectos deletéreos provocados por
la pandemia de COVID-19 sobre la salud de los surfistas, y el secundario es suministrar recomendaciones prdcticas para
entrenadores, atletas y practicantes para reducir las consecuencias indeseadas de la cuarentena forzada y quiar el retorno
alas actividades deportivas de forma saludable. Los principales problemas apuntados fueron: los efectos en la composicion
corporal debido al desequilibrio caldrico, posibles alteraciones cardiacas y pulmonares provocadas por la COVID-19, sintomas
osteomusculares y las consecuencias del desentrenamiento. El trabajo también sugiere recomendaciones de nuevas actitudes
en la prdctica del deporte. El surfes una modalidad deportiva en crecimiento, que estard presente en la préxima edicion de
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los Juegos Olimpicos de Tokio. A medida que el deporte se profesionaliza y crece, las conductas de soporte de salud de los
practicantes se hacen necesarias. El momento actual de pandemia es extremamente delicado y las medidas propuestas en
este estudio buscan orientar a los atletas y profesionales vinculados a esta modalidad deportiva, con lafinalidad de minimizar
los efectos deletéreos de este momento. Nivel de Evidencia: IV; Tipo de Estudio: Revision Sistemdtica.

Descriptores: Deportes acudticos; Infecciones por coronavirus; Medicina deportiva; Pandemias.

DOI: http://dx.doi.org/10.1590/1517-8692202127012020_0056

INTRODUCTION

Coronavirus disease (COVID-19) was first identified in Wuhan, Hubei
Province, People’s Republic of China, in December 2019. On January 30,
2020, the World Health Organization (WHO) declared COVID-19 a Public
Health Emergency of International Concern. Later on, due to the alarming
levels of contamination and severity, WHO characterized COVID-19 as
a pandemic.’ Since then, several measures have been implemented by
governments seeking to contain the spread of the virus and reduce the
number of cases. The measures with the greatest influence on surfing
on all the beaches in the world are quarantine and social isolation.

This unusual global crisis has caused major organizational, financial
and social disruption for surfers, coaches, federations and fans. The world
of sports,? including surfing, entered extreme and uncharted territory,
in which all competitions were postponed and many beaches were
closed, preventing any kind of surfing activity.

Regarding transmission among surfers, there is still widespread
debate on the potential for infection through seawater, although there
are not yet any studies confirming contamination by this route. In a
study of 4382 articles of which 63 were selected for review, La Rosa
et al3 demonstrated that there is insufficient evidence that human
coronaviruses are present in surface water and groundwater, or are
transmitted through contaminated water. Studies covering the risk of
frequenting beaches are related to airborne transmission by aerosols
and transmission by contaminated objects.?

Major local and international competitions, such as the events of
the WCT -World Championship Tour and WQS - World Qualifying Series,
organized by the WSL - World Surf League, the top professional surfing
organization, and even the Tokyo Olympic Games, have been postpo-
ned.** Surfing competitions characteristically take place in different
locations, which means surfers are obliged to visit different beaches
and travel frequently. During a pandemic, this condition is unfeasible.

Surfers often experience periods of change in routine throughout
their sports careers, usually due to problems such as ilinesses, injuries or
even breaks between seasons. However, this loss of physical activity is
not comparable to the restriction imposed by the current confinement.
Regardless of its duration, isolation has a significant impact on the
physical and mental state of every athlete, and in the case of surfing, in
which beach and waves are mandatory elements, the consequences
are even greater.

The vast majority of professional surfers are young, healthy and not
part of a high-risk group. A large number of surfers may have had an
asymptomatic infection, yet after a long period of quarantine and social
isolation, many individuals have experienced a reduction in their physical
activity levels, developed poor dietary habits, and may even have been
symptomatic carriers of COVID-19. In order to ensure the resumption of
surfing in a healthy manner and minimize the chance of injury, it is very
important that surfers and health professionals be aware of the impact
that this pandemic and the isolation period may have caused on health.

Some cities and countries have started to show a reduction in the
number of cases and begun to relax their social isolation rules, which
enables many surfers to get back into the sport. The primary objective
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of this study is to identify the potential harmful effects caused by the
COVID-19 pandemic on the health of professional surfers, while the se-
condary objective is to provide practical recommendations for coaches
and surfers to reduce the undesirable consequences of forced quarantine
and to direct the resumption of surfing activities while protecting the
health of those involved.

Effects on body composition

Effects on body composition are mainly due to the imbalance bet-
ween caloric intake and output caused by the change in the daily routine
during quarantine®

Regarding calorie intake, we observed a change in the dietary
pattern caused by problems of different origins, such as: limited access
to store and market services, poorer product selection, “overeating”and
changes in eating habits. On the other hand, we noticed a significant
decrease in energy expenditure due to a reduction in the surfers’
physical activity levels.

It is known that physical inactivity for more than three days asso-
ciated with a lack of nutritional control can lead to a calorie imbalance,
promoting an increase in fat mass and a decrease in lean mass. Weight
gain resulting in increased fat and reduced muscle mass negatively alters
the performance and metabolic capacity of the professional surfer’#?

Cardiac Effects

The cardiovascular system is one of the main systems that can be
compromised by the SARS-Cov-2 virus responsible for COVID-19. Causes
include the harmful action of the virus on ACE2 receptors, present in the
myocardium. In addition, coronavirus promotes a proinflammatory and
prothrombotic state, which can trigger an acute coronary syndrome.'

Inflammation of the heart muscle, known as myocarditis, is a major
cause of sudden death in individuals under 35-40 years of age. It can
present a very wide range of heterogeneous symptoms, including
nonspecific signs such as: fatigue, malaise, muscle pain, nausea and
vomiting, and more specific signs such as: chest pain, palpitations,
dyspnea, increased resting heart rate and reduced heart function with
exercise intolerance. Myocarditis can also leave tissue scars responsible
for dilated cardiomyopathy and arrhythmias.'o!!

At the time of publication of this document, there is insufficient
data to describe a typical cardiac presentation and long-term signs of
myocarditis associated with COVID-19.

Professional surfers must pay close attention to any clinical sign as
many of these nonspecific symptoms can be misinterpreted or confused
with conditions directly related to training (e.g. burnout or overtraining
syndrome, depression or psychosomatic disorders).''"12 In addition, most
professional surfers do not meet the criteria of the high-risk group for
this viral disease, and if infected are often asymptomatic; however, this
fact does not rule out the risk of myocardial impairment.'’'?

Thus, it is recommended that all professional surfers who have been
contaminated by the SARS-CoV-2 virus should undergo a cardiac assess-
ment for risk stratification before resuming surfing'""'? activities. The basic
suggestion for initial management of the resumption of surfing activities
following COVID-19 quarantine is illustrated in the flowchart in Figure 1.
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Consider serology
testing for asymptomatic
patients, depending on
the risk of exposure and
available resources

COVID-19+ Surfer Criteria

Complete pre-participation medical
assessment to rule out persistent
complications and authorize resumption
of surfing

Resumption of surfing

He/she must not resume surfing or visit
the beach

Seek medical care via
telemedicine or in person

Request COVID-19 test
according to symptom
chronology and available
resources

Recovery from COVID-19
symptoms Ruled out

COVID-19
Confirmed

Figure 1. Initial management plan for resumption of surfing after quarantine.

Pulmonary Effects

The inflammatory response of the lung caused by coronavirus in-
fection can trigger severe acute respiratory syndrome (SARS-CoV-2) and
manifest important respiratory symptoms such as dyspnea, tiredness,
chest pain and cough, which can progress to acute respiratory distress
syndrome (ARDS), with a much more severe clinical presentation.’

SARS caused by coronavirus is a syndrome that can cause long-term
damage to the lungs. A number of individuals may present with respiratory
function abnormalities with a mild to moderate restrictive pattern, even
after the remission of symptoms. Some studies with other coronavirus
subtypes show a rate of 6% to 20% of subjects presenting with this alte-
ration for up to six to eight weeks after hospital discharge.'*!> Moreover,
Hui D et al. demonstrated a reduction in exercise capacity for up to one
year after contamination with the virus.'

Pulmonary rehabilitation with exercise training, education and beha-
vioral modification designed to improve physical fitness is recommended
for individuals infected by COVID-19 with respiratory repercussions.” The
program reduces symptoms, and increases functional capacity even in
those with irreversible changes in lung architecture.'® The objectives of
this rehabilitation are to improve functional exercise capacity and quality
of life, reduce the sensations of dyspnea and allow the resumption of
competitive professional physical activity.”

Due to the high demands of aerobic exercise on the lungs of profes-
sional surfers interspersed with periods of transient apnea,’” an ergos-
pirometric test is recommended to prescribe individual thresholds and
workloads, along with an assessment to be carried out by a specialized
pulmonologist before resuming activities at sea.'”

Musculoskeletal Effects

Musculoskeletal symptoms such as fatigue, myalgia and arthralgia
are common findings of COVID-19, and are usually present in the initial
stage of the disease, although there are reports of symptoms lasting
until the final stage.?%?'

The prevalence of fatigue ranges from 25.6% to 50% of cases, whe-
reas arthralgia and myalgia range from 15.5% and some studies report
incidences greater than 50%. The wide variation in incidence is due to
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the broad spectrum of manifestation of the virus. Moreover, there is also
a disparate pattern of musculoskeletal impairment between different
population groups. Chinese studies show lower rates than in Europe,
but there is no justification for this difference at the present time.??

If a surfer's quality of life deteriorates significantly because of these
symptoms, it is recommended that he/she seek medical attention. This
is necessary since, in these cases, the clinical characteristics of these
symptoms must be analyzed considering the new inflammatory evidence
in COVID-19. Musculoskeletal symptoms should be analyzed together
with laboratory findings, such as inflammatory and infection-related
parameters (interleukin-6, procalcitonin, C-reactive protein).”>

The involvement of the musculoskeletal system has not been tho-
roughly investigated during this pandemic. To date, there are no published
studies or scientific articles on the presence of coronavirus in muscles,
joints or bones. These symptoms are attributed only anecdotally as
indirect effects, mainly resulting from the inflammatory and/or immune
response to infection. Nevertheless, there are studies which uphold that
other mechanisms may be associated, such as direct damage by the virus
to the endothelium or peripheral nerves. We believe that shedding light
on the real mechanism involved with these symptoms can help us plan
specific rehabilitation protocols in patients with COVID-19.2

Regardless of the surfer’s skill levels, it is important to understand that
quarantine and social isolation can represent a period of significant decrease
in the volume and intensity of training, with drastic changes in a surfer’s daily
routine and sports activities. Therefore, the orthopedic impact on a surfer's
resumption of normal activities should also be taken into account. Overtrai-
ning - defined as prolonged or excessive repetitive activity/exercises - asan
option to ‘catch up”does not allow the body to adjust and recover, which
can lead to diminished performance and/or an increased risk of injuries.

Resumption of surfing activities after confirmed COVID-19

Prior to the start of this study, we did not find any protocols on the
resumption of physical activities based on the duration of coronavirus
infection in the literature studied. As reported in the cited sections of this
study, the criteria used are mostly clinical, symptomatic, and sometimes
obtained through subsidiary tests.
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In order to avoid an unnecessary extension of the isolation period for
surfers with COVID-19 and to minimize the deleterious effects of this period
of withdrawal from physical activities, we used the ANVISAZ (Brazilian
National Health Surveillance Agency) protocol updated according to the
US CDCs* (Centers for Disease Control and Prevention) to release patients
from isolation in a safe and non-contagious manner. The following items
are considered in this protocol: presence and intensity of symptoms, the
patient’simmune status, timing of the first positive RT-PCR test and febrile
state over a period of less than 24 hours (without the use of antipyretic
drugs). If the individual has a fever, he or she must continue to self-isolate
taking all the necessary measures to avoid transmission.

The strategy for release from isolation is illustrated in the diagram
in Figure 2 below:

Effects of “Detraining”

Concept

Complete or partial loss of training-induced adaptation. The various
physiological systems are affected and their corresponding physical capaci-
ties such as strength, power, endurance, speed and flexibility are impaired.”®
Studies show that a short period of two to four weeks of detraining is already
sufficient to compromise the gains, leading to a return to baseline values.”

Deleterious Effects

Loss of cardiovascular capacity and metabolic potential genera-
tes widespread deficits in aerobic exercise performance. The main
effects are: (1) a rapid initial decline in VO2max; (2) decrease in blood
volume; (3) changes in cardiac hypertrophy; (4) decrease in the total
hemoglobin content; (5) decrease in skeletal muscle capillarization; and
(6) disruption in thermoregulation. When this period extends beyond
four weeks, the effects became more severe, such as: (1) additional
reductions in VO2mayx; (2) reductions in the maximal arteriovenous
oxygen difference; (3) changes in the maximal oxygen supply, which
can result from reductions in the total hemoglobin content and/or
in the maximal muscle blood flow and in vascular conductance; (4)
decline in skeletal muscle oxidative enzyme activity; and (5) reductions
in submaximal exercise performance, which may be related to changes
in the mean transit time of the blood flow through the active muscle
and/or in the thermoregulatory response to exercise.””

Reduced or complete absence of strength training can also cause
loss of muscle mass. When inactivity exceeds four weeks, there is a
fast-to-slow muscle fiber transition.?® In the short term it affects the
eccentric strength and the size of type Il fast-twitch muscle fibers.?
Neufer et al.? noted that a decrease in fast-switch muscle fiber caused
a decrease in the capacity to apply force to move through the water
in swimmers, which may possibly affect paddling in surfers.

The ability to move a joint without restriction or pain depends on the
condition of different structures, such as bone, muscle and connective tissue.
Periods of prolonged inactivity can promote shortening, hypertonia or hypo-
tonia of different muscle groups, in addition to capsular ligament stiffness
or laxity. These imbalances can denote the onset of joint pathologies.*

Guidelines for minimizing effects

Strength exercises such as running on a treadmill or cycling on a
stationary exercise bike should be incorporated into the routine of surfers
so as to minimize the effects of metabolic potential >?5?7

Loturco et al.* demonstrated the importance of plyometric training
in order to avoid damage such as muscle stretching. This simple advice
can help maintain/improve all neuromuscular indices relevant to athletic
performance and can form the basis of an ideal detraining strategy.®'
In addition, exercises to maintain joint flexibility and eccentric muscle
activation®? are very important for activities that involve explosive muscle
strength such as surfing.

New sport etiquette

The stage of the COVID-19 pandemic differs greatly between each
town or city, state and country. For this reason, there are places where
surfing is allowed, while in others it is temporarily prohibited. Therefore,
establishing a pattern of new surfing etiquette is very important to
standardize the attitudes of all surfers. Based on the recommendations
of the Ministry of Health3* and the Brazilian Surfing Confederation,*
this study recommends:

a. Pre-surf (before arriving at the beach):
« Pay attention to the laws, prohibitions and authorizations in force in
your town or City;

Immunity

Immunocompetent

At of 1st RT-PCR +

Release from

isolation*

Do not release from
isolation

COVID-19+ Surfer Criteria

Mild/Moderate Degree

Severe or
Immunosuppressed

>20 days
At of 1st RT-PCR +

* assess patient for presence of fever at 24 hours without use of antipyretic drugs

Figure 2. Criteria for release from isolation of surfers testing positive for COVID-19.
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« If you are experiencing any symptoms related to COVID-19, self-isolate
at home;

« Avoid going surfing at beaches other than the one closest to your
home or the beach you normally frequent;

« Avoid the use of public transport. If you have to travel by public trans-
port, respect the rules on face coverings and wash your hands as soon
as possible with soap and water or 70% alcohol hand sanitizer gel;

« Avoid sharing modes of transport such as motorcycles and cars;

« Wear your mask all the way to the beach;

« Arrive at the beach dressed and ready to surf;

- Perform warm-up exercises before arriving at the beach;

« Do not touch your eyes and mouth with your hands before cleaning
your hands.

b. Intra-surf (upon arriving at the beach, during the session, when lea-
ving the sea):

+ Maintain social distancing (at least two meters away from others) at
all times;

« Greetings and salutations without physical contact;

« Store your mask in a plastic bag on the beach and keep it dry at all
times. Do not enter the water wearing or carrying your mask;

« Before replacing your mask after surfing, dry your hands and face well
in order to keep the mask dry at all times;

« Keep surf sessions short (avoid staying more than one hour);

+ Do not share objects such as: surfboard wax, boards and other utensils;

« Each surfer is responsible for cleaning his or her own equipment;
« If surf conditions are not ideal; avoid surfing, do not risk exposure for
no reason;

c. Post-Surf (when leaving the beach and on your trip home):

- Do not stay on the beach after your session, go straight home;

- Do not share towels and/or clothing;

- Do not use public showers;

- Wear a mask throughout your return journey;

- Always wash your hands with soap and water or 70% alcohol hand
sanitizer gel; upon arriving home avoid touching your mucous mem-
branes (mouth and eyes) with your hands before washing your hands;
« The surfer himself/herself must clean all of his/her equipment and
utensils that have been exposed with soap and water or 70% alcohol.

CONCLUSIONS

Surfing is growing in popularity and will be present at the upcoming
Tokyo Olympics. As the sport grows and becomes more professional, mea-
sures to protect the health of surfers need to be put in place. The current
pandemic situation is extremely delicate and the measures proposed in this
study are intended to serve as a guide for surfers and professionals invol-
ved in this sport in order to minimize the harmful effects of this situation.
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