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Abstract

Study aim: To assess the impact of the COVID-19 pandemic on health, lifestyle, training loads and competition starts of swim-
mers in Poland in 2020.

Material and methods: The study was conducted in the form of a questionnaire on group of 123 Polish swimmers in 2020. The
survey asked about differences in training, lifestyle and well-being following the introduction of pandemic restrictions. The
mean age of the athletes was 23 years + 7.6 and training experience 10 years + 5.3.

Results: The majority of swimmers (81%) were satisfied with their health status. Respondents did not experience changes in
sleep quality and length during the COVID-19 pandemic. A large proportion of respondents (83%) did not follow a special diet,
while they were willing to use supplementation (58.5%). Respondents stated that the pandemic did not affect their physical
activity outside of training. The athletes evaluated negatively the changes in training and competition conditions caused by the
pandemic (p < 0.0001).

Conclusions: The study showed that the COVID-19 pandemic did not have a major impact on the health, sleep and physical
activity of swimmers in Poland in 2020, while it had a negative impact in terms of training conditions and sport competition.
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Introduction

The development of the COVID-19 pandemic has af-
fected all areas of life, including sport [34]. The most im-
portant sport event, the Olympic Games in Tokyo, have
been postponed. The pervasive fear caused a large number
of countries to opt for a so-called ‘lockdown’, with nega-
tive consequences for all sports [7, 24]. The athletes were
not allowed to use sports facilities and were left only with
individual training. Professional sport and competition
involved continuous testing for the SARS-CoV-2 virus.
Special safety precautions were taken during competi-
tion; athletes were ordered to wear masks to the moment
of start [21].

The European Parliament resolution of 10 February
2021 on the impact of COVID-19 on youth and on sport
stressed that “the COVID-19 pandemic is having devastat-
ing consequences on the entire sports sector at all levels,
especially on sporting organisations and clubs, leagues,
gyms and fitness centres, athletes, coaches, staff, and
sport-related business, including sports event organisers
and sports media; considers that the road to recovery will

be challenging and underlines the need for targeted relief
measures” [10]. The devastating effect of COVID-19 pan-
demic on various aspects of sport and athletes at all levels
and types of sport was also observed outside of Europe —
in Australia [9], Japan [18], USA [19], Brazil [13], South
Africa [25], Turkey [29] and other countries [14]. Haan
et al. [14] analyzed both physical and mental effects of
the COVID-19 pandemic and the imposed restrictions and
regulations on athletes in soccer, hockey, rugby, cricket,
athletics, netball, basketball, handball, endurance running,
cycling, track and field, swimming, squash, golf, tennis
and karate.

In Poland, sports facilities were closed from 20t of
March 2020, with the shutdown of swimming pools last-
ing until 6® of June 2020. The opening of the swimming
pools took place under sanitary restrictions such as number
of person limits and mandatory covering mouth and nose
with a mask. The following months brought a gradual rise
in number of people allowed at the facilities until the so-
called “second wave” caused the facilities to close again
on 171 of October 2020. Despite the subsequent obsta-
cle to athletes, most were able to continue training at the
swimming pool. The government’s restrictions did not
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include national team athletes, resulting in tens of thou-
sands of athletes being called up to the national swimming
team. The condition for the appointment to the national
team was just the registration of the athlete by the club
and a valid licence from the Polish Swimming Federa-
tion [17].

The International Society of Sports Psychology has
issued a statement that the postponement of the Olympic
and Paralympic Games may result in a major career break
and potentially evolving in a loss of identity, motivation
and desire to continue training. Additionally, the stress
of a pandemic can cause sleep and appetite disturbances
[28]. It was also found that athletes had an increased in-
cidence of anxiety during isolation. According to some
studies, this problem affected as many as 52% of athletes
[25]. Studies have shown that people who had a greater
decrease in physical activity complained about their well-
being [27]. The growing uncertainty among athletes, made
a large proportion of them vulnerable to a deterioration in
their well-being [2].

Therefore, the identification of areas influenced by
the period of lockdown in swimming may help sport
professionals and athletes to monitor health, sleep, nutri-
tion, training loads and injuries upon return to sport and
pre-lockdown habits and routines. Such data may reveal
potential deficits regarding sport preparation and help to
develop and implement evidence-based programs and
guidelines for safe return of swimmers to sport and compe-
titions. Thus, the aim of the study was to assess the impact
of the COVID-19 pandemic on health, lifestyle, training

loads and competition starts of athletes training swimming
in Poland in 2020.

Material and methods

A total of 145 swimmers participated in the study. The
inclusion criteria was training swimming in 2020. The ex-
clusion criterion was complete lack of training after the
declaration of the pandemic state in Poland. After ana-
lyzing the responses, 123 respondents met the inclusion
criteria (59 females, 64 males). The study was conducted
in compliance with Declaration of Helsinki. Due to the
non-invasive nature of the study through surveys, this type
of data collection did not require institutional ethical ap-
proval from the Ethics Committee of the Jozef Pilsudski
University of Physical Education, Warsaw. Nevertheless,
the participants were assured their data was confidential
and anonymised during data analyses.

The general characteristic of the study participants is
presented in table 1.

The survey was conducted between 1.03.2021 and
6.04.2021 among athletes who trained swimming in 2020.
The survey was distributed among the athletes in the form
of a link to a Google form. The respondents were asked
to answer 53 questions. The first set of questions covered
data such as gender, age, body weight, education, sports
class and training experience. The second part of the sur-
vey contained questions about health, sleep and diet. The
next aspect examined in the questionnaire was physical

Table 1. Characteristics of the analyzed Polish swimmers (x + SD)

Parameter All (n=123) Women (n = 59) Men (n = 64)
Age [yr] 22.7+7.6 21.6+6.9 23.7+8.2
Body height [cm] 175.4 £ 10.1 167.8 £6.8 182.4+7.1
Body weight [kg] 70.9 +15.7 61.9+8.3 79.1+16.5
. Basic 26 14 12
Eil;;;t;n; f people] Secondary 60 28 32
Higher 37 17 20
Lack 60 32 28
Master class 10 3 7
Sport class irllsesns'national master 1 1
[number of people] Class I y . 6
Class 11 21 12 9
Class III 7 3 4
Training experience [yr] 9.6+53 8.7+4.6 104 £5.7
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activity outside training and its changes due to the COV-
ID-19 pandemic. The following part of the questionnaire
included questions about changes in training and competi-
tions. The final set of questions included issues about the
athletes’ knowledge of the COVID-19 pandemic threat
and infection prevention.

Participants were asked to complete a questionnaire
consisting of 53 questions (appendix 1). The survey was
anonymous. The form was sent out electronically.

The questionnaire included questions on the following
areas:

Health

Sleep

Diet

Physical activity

Training

The impact of the COVID-19 pandemic on changes in
training conditions

Participation in competitions

. Knowledge of SARS-CoV-2 virus

I e

% =

Statistical analysis

Statistical analysis was performed using SPSS Statistics
27.0. Mean values (x) and standard deviation (SD) were
calculated for the data. Some of the data were presented as
percentages. In addition, the chi-square test of concordance
was used to examine whether there was a significant differ-
ence between the observed and expected values, tested at
5% level of significance. The chi-square test of independ-
ence was used to examine the relationship between the gen-
der of the participants and the responses to the questions

on health, lifestyle, training and competition participation.
Statistical significance was set at an alpha level of p <0.05.

Results

Respondents were asked to rate their health on
a 5-grade scale. On a scale from 1 to 5 (1 meant very bad
and 5 meant very good health) most answers were in the
range 4-5 (80.3% of respondents). Individuals in the study
group significantly more often rated their health status as
good and very good than expected (p < 0.05). The analysis
of data by gender of respondents did not show any statisti-
cally significant correlation between gender and questions
related to the assessment of health status.

Only 20.3% of respondents answered that the COV-
ID-19 pandemic had negatively affected their health, and
79.7% did not notice any changes in their health. Respond-
ents who felt that their health had deteriorated mainly indi-
cated a decline in performance, mental health and greater
exposure to injury (figure 1).

The results regarding sleep are presented in table 2.
Analysis of the data in terms of the gender of the respond-
ents showed no significant relationship between gender
and sleep-related responses. Participants were significant-
ly more likely to respond that their sleep was not changed
during the COVID-19 pandemic and indicated a medium
level of sleep satisfaction (p < 0.05). The average sleep
duration was 7.2 £ 1 hours.

A special diet before the pandemic period was fol-
lowed by 17% of the respondents. The others did not pay

W Reduced efficiency

Lack of health care

m Poorer health

® Injuries

mWeakenedimmunity m Lack of self-reporting

Figure 1. Reasons for deterioration in health among Polish swimmers
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Table 2. Swimmers responses (frequencies) to sleep during the COVID-19 pandemic

Swimmers All (n=123) Women (n = 59) Men (n = 64)
Sleep prolongation 39 16 23
Changes in sleep Shortening of sleep 18 10 8
No changes 66 33 33
Very low 8
Satisfacti ith th ber of Low 2
St DTy .
High 28
Very high 9
Table 3. Physical activity outside training of the athletes training swimming (x + SD)
Physical activity All (n=123) Women (n = 59) Men (n = 64)
Frequency [times/week] 32+1.8 32+1.8 33+1.9
Outdoors
Duration [min] 71.4+34.2 67.7+28.5 74.6 +38.9
tndoor Frequency [times/week] 30+£22 33+1.7 2.8+2.5
Duration [min] 51.6 £34.7 57.0+31.0 472+373

Table 4. Data on time and number of activities during the week (x + SD)

Workout Swimming Strength Endurance workout ~ Speed workout
workout workout
All (n=123) 63+34 24+14 32+£24 24+24
Number of training units Men (n = 64) 6.3+3.5 26+1.5 3.0+£25 2.6+2.6
Women (n = 59) 6.3+33 2.1+£1.2 34+23 2.1+2.1
All (n=123) 92.3+31.1  56.5+28.9 65.0 £38.0 53.9+539
Time of training units [min]  Men (n = 64) 88.8+30.8 59.2+28.5 65.7+413 56.6 £42.0
Women (n = 59) 96.0+31.3  53.5+293 64.1 £344 50.9 +38.9

much attention to the diet. Most often, the athletes did so
for weight reduction and to improve athletic performance.
More than half of the respondents (52.5%) changed their
diet during the pandemic. Among women, 59% perceived
changes in their diet and among men, 45% of those sur-
veyed. Supplementation was used by 58.5% of the re-
spondents, mainly to improve athletic performance and to
supplement vitamin deficiencies, and the most frequently
swimmers reached for vitamins, creatine and protein. The
analysis of the data in terms of the gender of the respond-
ents did not show any significant correlation between gen-
der and the answers related to diet or supplementation.

In the study group, 61.8% of people declared under-
taking physical activity in their free time (table 3). Swim-
mers were significantly more likely to undertake physical

activity outside training than expected (p < 0.05). More
than half (61%) of the women was engaged in outdoor ac-
tivities in their free time. Among male respondents, 62.5%
were active outside of training. Analysis of the data by
gender of the respondents showed no significant relation-
ship between gender and responses related to undertaking
physical activity.

Details of the answers about respondents’ training are
shown in table 4. Analysis of the data by gender of the
respondents showed no significant relationship between
gender and training responses.

81 athletes responded that the COVID-19 pandemic af-
fected the number of workouts (figure 2). It was stated sig-
nificantly more often than expected (p < 0.05). More than
half of the respondents (55%) indicated a decrease in the
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m Reduced training

m Increased number of training sessions

m| No training {during lockdown)

Workouts at home

Figure 2. The impact of the COVID-19 pandemic on swimming training

number of kilometres swum during training in 2020, sig-
nificantly more often than expected (p < 0.05). A deterio-
ration of training conditions was indicated by 60% of the
respondents, 20% reported no change and 20% responded
that training conditions had improved.

Out of 123 respondents, 64 people took part in sports
competitions in 2020. Most frequently the respondents
declared competing in 1-4 competitions in the traditional
formula in 2020. 18 athletes took part in correspondence
competitions. All of them competed in sport events with-
out public participation. The respondents were also asked
to evaluate the competition in the correspondence formula
and without the participation of the public. Most of the re-
spondents (56%) had a negative opinion about such forms
of competition, 33% had presented a positive feedback.

The next question concerned the opinion of the athletes
as to when the pre-pandemic sports competition will re-
turn. Most respondents were presenting the opinion that
competition would return after 10-16 months (30%), more
than 16 months (26%) and 6-10 months (25%).

Discussion

The research conducted allowed us to assess the impact
of the COVID-19 pandemic on Polish athletes swimming
training in 2020. The results showed how presence of vi-
rus and pandemic threat affected health, lifestyle, training
conditions and competition starts.

The surveyed swimmers assessed their health as rather
good. Similar were the responses regarding the assessment
of the deterioration of health by the COVID-19 pandemic.
Almost 80% of the respondents indicated that their health
did not changed for worse. Those who indicated that their

health had deteriorated mostly perceived a decrease in
performance, and 1/4 of the athletes complained about
their mental health. The reasons for health deterioration
in our study overlapped to a large extent with a study of
athletes from South Africa [25]. Polish swimming athletes
similarly to South African respondents were affected by
decreased well-being, performance and negative health
outcomes. The reduction in psychological well-being in-
dicated by the Polish respondents may result in a major
impact on premature termination of sport careers. A study
on athletes training in the National Collegiate Athletic As-
sociation [12] showed that those who had difficult social
contact and did not receive adequate support during pan-
demic were more prone to become depressed and end their
sporting careers.

Almost 1/3 of the study participants reported an in-
crease in sleep during the pandemic. The length of sleep
on average satisfied respondents. Pillay et al. [25] showed
that 79% of participants experienced changes in their bio-
logical clock in terms of sleeping hours and found sleep
insufficient. In a study by Stanton et al. [31] 40.7% of
participants complained about their sleep. Changes associ-
ated with unsatisfactory sleep meant that many more peo-
ple had depressive states, anxiety and malaise. The Neth-
erlands Sleep Registry undertook an assessment of how
the COVID-19 pandemic affected the sleep of people who
already had related disorders [20]. They found that one-
fifth of the subjects who slept well before the pandemic
lost its regularity, which was associated with a decline
in well-being [30]. They showed that the stress of losing
health, work and other important elements of life caused
many people to complain of sleep disturbances [30]. Ob-
jective measurements were also made of the effects of
pandemic COVID-19 on the sleep of swimmers [8]. Study
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participants wore activity monitors to record their activity
over a 2-week period in 2020. From the data collected, the
subjects slept on average 27 min longer and got up 38 min
later.

The majority of athletes in our study (82.9%) did not
follow any diet and did not pay special attention to the
food they consumed. The reason for these responses may
be rather low competitive level of the swimmers (most
athletes without a sports class). The athletes who paid at-
tention to their food intake did so, mainly because they
wanted to lose weight and improve their athletic perform-
ance. Half of the athletes did not perceive dietary changes
during the pandemic. In a study by Pillay et al. [25] more
than half of the athletes (53%) found their diet worsened
during the pandemic. The athletes felt that their diet was
degraded mainly by excessive consumption of carbohy-
drates (76% of those surveyed) and fizzy drinks (36%).
A significant number felt that they consumed too much
processed food (20%) and 34% hydrated poorly. One in
ten participants had fallen into alcoholism. In the study by
Stanton et al. [31] this was as high as 26.6%. Ammar et al.
[1] surveyed adult Australians for dietary changes caused
by the COVID-19 pandemic. In most cases, the quality of
meals consumed deteriorated significantly. Mattioli et al.
[23] assessed the impact of quarantine on lifestyle, includ-
ing nutrition. The results of the study were similar to those
in previous publications, but in this particular survey it
was found that the biggest change in diet was the under-
consumption of fruit and vegetables in the daily diet.

Despite of the lack of special diet, athletes in our study
were willing to use supplementation (58.5% of respond-
ents), most often due to the desire to improve sport per-
formance. The researchers highlight the positive effects of
creatine, beetroot juice and beta alanine on athletes train-
ing for swimming. Among the respondents in our study,
the most popular dietary supplements were vitamins,
creatine and protein. A similar study among South Afri-
can athletes found that only 32% supplemented their diet
with supplementation. African athletes most commonly
used a multivitamin and vitamin C (36% each), while 15%
used protein [25]. The study by Grant et al. [11] showed
that basketball and baseball athletes during the COVID-19
pandemic regularly used vitamins (87% of participants).
In the study by Szewczyk and Poniewierka [32] it has
been shown that 86% of athletes use creatine as a supple-
ment, mainly to improve performance and speed up recov-
ery after training.

The athletes in our study were keen to undertake physi-
cal activity outside of leisure time training. In a study by
Pillay et al. [25] 75% of the athletes indicated that the pan-
demic caused them to decrease the intensity and frequency
of their exercise. Of the whole respondents, 36% indicated
that they undertook high-intensity physical activity de-
spite the isolation, and 39% did physical activity lasting

between 45-60 min. In our study, respondents exercised
for longer (on average 71 min). Stanton et al. [31] con-
ducted a study in which 48.9% of people were not satisfied
with their physical activity during pandemic. The decrease
in physical activity in the study by Curtis et al. [8] was
50 min per week in February 2020 and April 2020. The
vast majority of participants decreased physical activity in
the swimming pool and in sports that require more par-
ticipation, while cycling time increased. In Spain, a study
was conducted on 3800 adults aged 1864 years [4]. In
the questionnaire, respondents stated that their physical
activity had decreased by 16.8% and time spent walking
by 58.2%. The rate of those who exercised at least 75 min
per week decreased by 10.7%. Martinez-Ferran et al. [22]
showed that even a short period of limited physical activ-
ity combined with a caloric surplus can cause a tendency
to weight gain, development of diabetes and abdominal
obesity. This lifestyle may further contribute to the severe
course of SARS-CoV-2 infection and numerous complica-
tions [26]. It was shown in international study on 1047
participants from Asia, Africa and Europe [1] that there
was a decrease in physical activity associated with the
COVID-19 pandemic in an overwhelming number of re-
spondents. On average, daily sitting time increased from 5
to 8 hours. Another survey of 1,021 adults was conducted
in the United Arab Emirates about lifestyle changes during
the COVID-19 pandemic [6]. 38.5% stopped physical ac-
tivity at all and 36.2% used electronics for 5 or more hours
a day. In a study on 12526 athletes from 142 countries [33]
it was found that professional athletes started to cope with
training disadvantages better than amateur athletes. The
reason for these might have been greater knowledge of the
athletes and their longer training habits.

More than half (65.9%) of the athletes in our study felt
that the COVID-19 pandemic had affected the amount of
training, with 76% of athletes complaining about a lack or
reduction in training. The reduction in training meant that
more than half of the respondents perceived a decrease in
the number of kilometres swum during training and de-
scribed themselves as not satisfied with their training dur-
ing the pandemic. Haddad et al. [15] showed that swim-
mers in many countries found it difficult to train regularly.
The researchers indicated that there was great number of
athletes during the COVID-19 pandemic who were train-
ing at home.

Despite the pandemic, some of the sporting competi-
tions in 2020 were held in a traditional way and more than
half of the athletes took part in sporting competition. Only
33% of the respondents evaluated the correspondence and
non-spectator competition in a positive way. Hagen et
al. [16] and Carmody et al. [3] conducted a study which
showed that athletes during the COVID-19 pandemic ex-
perienced a reduction in the number of starts during the
season. The researchers recognised that it was not just the
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virus that was the cause of fewer competitions. Of great
importance, especially at the international level, were
the regulations introduced in individual countries. In our
study, only 17% of the respondents indicated that sporting
competition had already returned to its pre-pandemic state.
The survey by Pillay et al. [25] was conducted one year
prior to our study. When asked when they thought they
would return to pre-pandemic training 50% of the athletes
responded that they were unsure when sport would return
to normal. Despite the uncertainty, when asked if athletes
would feel comfortable if they were to return to training
during the pandemic, 50% said they would feel confident.
When swimmers who were uncertain about training were
asked what would make them feel more confident, the
most popular answer was special prevention. South Af-
rican athletes would have no problem competing behind
closed doors. 82% of respondents were in favour of this
form of competition. In our own research, only 33% of
respondents were positive about this form of competition.

The analysis of the data in terms of the gender of the
respondents did not show any significant correlations be-
tween gender and the answers related to health status, life-
style, training and competitions. This may indicate that the
situation of women and men practising swimming in Po-
land during the COVID-19 pandemic was similar in terms
of the analysed factors. Pillay et al. [25] obtained similar
results. The Central Statistics Office data [5] showed that
women during the COVID-19 pandemic were significant-
ly more likely to experience low life satisfaction (36.7%),
worry about their health and be prone to negative dietary
changes. One in five men experienced decreased well-be-
ing as a result of the COVID-19 pandemic.

Limitations

Survey in an electronic form may be found unreliable
due to the lack of control on the respondents. Respondents
presented varied sporting levels, which may cause differ-
ences in answers. Future surveys should be carried out on
more unified groups of athletes.

Conclusions

COVID-19 pandemic did not affect the health, sleep,
diet and physical activity ratings of the majority for swim
trainees studied. However, COVID-19 pandemic caused
deterioration of training conditions affecting the number
of training units and kilometres swum. Sports competition
during the COVID-19 pandemic were evaluated negative-
ly by the athletes. Lost opportunities to compete and un-
certain training conditions may have long-lasting effects
on both athletes and the sports industry.

Conflict of interest: Authors state no conflict of interest.
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