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Abstract
Background. Coronavirus disease 2019” (COVID-19) is an infectious disease caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). 
Problem and Aim. investigate the effects of lockdown on the physical activity and psychological well-being of Colombian taek-
wondo athletes during the COVID-19 outbreak. 
Methods. A total of 114 athletes (male = 78; female = 36) were surveyed. Athletes responded to an online survey – the Interna-
tional Physical Activity (PA) Questionnaire and the psychological General Well-Being Index, considering “before” and “during” 
the pandemic. 
Results. Lockdown had a negative effect on total PA levels (MET-min/week) (F = 20.16; p < 0.01), with females displaying the 
greatest decrease (from 5.420 to 3.403; p < 0.05). In the total sample, a greater change in PA behavior between before and dur-
ing confinement was observed in highly active participants (n = 93 vs n = 63) as total MET-min/week (6.121vs 5.556; p < 0.05). 
Assessment of psychological well-being revealed significant differences by gender, with females being more affected by lockdown 
in perceived anxiety (p < 0.05), vitality (p < 0.01) and general health (p<0.01). However, no differences were found at technical 
level. PA levels during lockdown revealed significant inter-group differences between the moderate and high-activity male groups 
for anxiety (p<0.01) and vitality (p < 0.05), while the moderate and high-active female groups showed differences in the self-con-
trol (p < 0.05) and well-being (p < 0.05) dimensions. 
Conclusions. while COVID-19-associated restrictions were essential to preserve public health, PA and psychological well-being 
were compromised, affecting mainly female taekwondo practitioners.
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Introduction

“Coronavirus disease 2019” (COVID-19) is an infectious 
disease caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), which was first detected in 
December 2019 in Wuhan City, China. COVID-19 was 
declared a pandemic by the World Health Organization 
[Pan et al. 2020]. Particularly, Colombia was one of the 
countries with the longest lockdown period in Latin 
America during the pandemic. Preventive measures were 
taken to reduce the risk of contagion, including social 
distancing and the closure of commercial activities to 
avoid social gatherings. Also, physical activity (PA) and 
highly competitive physical training were prohibited 
(Colombian Government, 2020). Consequently, this may 
contribute to anxiety, depression, mental health distress 
and anger [Hakansson, Jonsson, Kentta, 2020; Fuentes-
García et al. 2020]. Indeed, in a sample of 102 Estonian 
athletes, Parm et al. [2021] indicated that two-thirds of 
the participants had some indication of distress. In the 
same way, Donmez et al. [2021] found that most of the 
professional football players (66%) had post-traumatic 
stress disorder symptoms that were caused by lockdown, 
while Mon-Lopez et al.[2020] reported that social iso-
lation affected psychological components in Spanish 
handball players.  

Before this pandemic, insufficient physical inactivity 
was already described as a global public health problem 
[Guthold et al. 2018]. According to the National Nutri-
tion Survey (ENSIN, 2015), approximately half of the 
Colombians between 18 and 64 years old are physically 
inactive according to WHO recommendations. In addi-
tion, both physical inactivity and lockdown have been 
reported to have a negative impact on mood in general 
population and athletes [di Fronso et al. 2020; Melen-
dez et al. 2020]. 

PA and long-term exercise showed to have a pos-
itive impact on both physical health and psychological 
well-being [Chekroud et al. 2018; Corpas et al. 2019; 
De la Rosa et al. 2019]. Neurobiological effects of PA 
seem to influence several neural mechanisms related to 
depression, anger, cynical distrust, stress, anxiety, and 
other psychological disorders [Hassmen, Koivula, Uutela 
2000; Strohle et al. 2009]. Although there is evidence 
that the benefits of moderate PA (60% VO2max) on dif-
ferent psychological health parameters can be achieved 
after 20 min, there is not yet an ideal dose of exercise to 
improve psychological health [Hansen, Stevens, Coast 
2001]. However, the literature indicates that any PA is 
still better than none in order to fight against psycho-
logical disorders [Harris 2018].

Sports practice, including martial arts, provides 
psychological benefits. In this regard, previous evidence 
indicates that martial arts training is able to reduce 
symptoms of psychological disorders such as anxiety, 
depression, and aggression [Milligan et al. 2016; Moore, 

Dudley, Woodcock 2019], and have a positive influ-
ence on personality traits such as higher self-esteem, 
confidence, and optimism [Fuller 1988; Vertonghen,  
Theeboom 2010]. Indeed, martial arts athletes reported 
improvements in areas such as respect, self-confidence, 
moral development, spirit and energy [Lantz 2002]. In 
fact, a recent meta-analysis found that martial arts train-
ing improved psychological well-being and reduced 
symptoms associated with anxiety and depression 
[Moore, Dudley, Woodcock 2020].

According to taekwondo field research, some stud-
ies evaluated its effect on psychological health. In the late 
1980’s, Finkenberg [1990] and Trulson [1986] reported 
positive higher self-concept, self-esteem and lower levels 
of anxiety in taekwondo athletes compared to the con-
trol group. More recently, literature reported positive 
outcomes in psychological health such as cognitive and 
affective self-regulation, social behavior, and improve-
ments in mood state in children and adults who practiced 
taekwondo [Harwood, Lavidor,  Rassovsky 2017; Yang, 
Ko, Roh 2018].

With lockdown due to the COVID-19 pandemic, 
athletes were forced to interrupt their specific training 
activities and were in mandatory home isolation fol-
lowing government Colombian guidelines. The only 
opportunity for taekwondo athletes to maintain their 
physical performance level was to undertake home-based 
training programs individually provided by coaches.

However, the effects caused by stopping training 
during the lockdown, in martial arts and/or combat 
sports has received less attention in the scientific lit-
erature.

Based on the aforementioned considerations, we 
hypothesized that total PA levels would decrease dur-
ing lockdown, and this would be associated with higher 
levels of different psychological symptoms such as anx-
iety, stress and depression, specifically in female and 
non-black belt athletes overall. Thus, the aims of this 
study were two. First, to analyse changes in PA levels 
and sedentary behaviors in Colombian taekwondo ath-
letes before and during lockdown period. Secondly, to 
examine lockdown impacts on psychological well-being 
during COVID-19 pandemic in taekwondo athletes, with 
a special focus on gender and expertise level.

Materials and methods

Design and participants
The present study is an exploratory and retrospective 
design to examine the impact of lockdown on PA levels 
and psychological well-being in Colombian taekwondo 
athletes, due to COVID-19 pandemic. The sample com-
prised 114 participants: male n = 78 (age: 35.4 ±14.7 years; 
body mass: 72.0 ±11.3 kg, height: 174 ± 6.3 cm, body 
mass index (BMI): 23.8 ± 3.6 kg·m−2) and female athletes 
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n = 36 (age: 26.5 ± 9.6 years; body mass: 62.4 ± 10.6 kg; 
height: 163 ± 87 cm; BMI: 23.3 ± 3.9 kg·m−2). Participants 
were distributed according to life cycle [Maugeri et al. 
2020] (for details see table 1) and belonged to clubs 
associated with the Colombian Taekwondo Federation. 
Participants’ eligibility was based on the following inclu-
sion criteria: i) be a member of a club associated with the 
Colombian Taekwondo Federation; ii) athletes aged 18 
or more; iii) taekwondo practice systematically at least 
three times a week before the pandemic. Those who had 
previously reported having COVID-19 symptoms were 
excluded from the study. All participants were previously 
informed via email and before starting the survey in 
order to know the purpose of the study and the benefits 
associated with the research. Participants were asked to 
sign an informed consent form electronically. The study 
was approved by the Ethics Committee of the Catholic 
University of East, and it was conducted in accordance 
with the Declaration of Helsinki.

Table 1. General characteristics of the participants 
                                                    Male (n= 78) Female (n= 36)
Age (years) 35.0 ± 14.6 26.5 ± 9.6
Body mass (kg) 71.8 ± 11.4 62.4 ± 10.6
Height (cm) 174 ± 6.4 163.6 ± 8.7
BMI (mass/height2) 23.7 ± 3.6 23.3 ± 3.9

(n=20)  Young  (n=14)
Age (years) 18.2± 2.0 18.5 ±1.0
Body mass (kg) 64.9 ± 9.6 57.7 ± 10.0
Height (cm) 175.9 ± 5.4 164.2 ± 9.8
BMI (mass/height2) 20.9 ± 2.7 22.2 ±2.7

(n=28)  Young Adults  (n=17)
Age (years) 30.1 ± 5.7 27.4 ± 4.7
Body mass (kg) 73.8 ±12.3 64.4 ± 11.2
Height (cm) 176.3 ± 6.2 164.2 ± 7.3
BMI (mass/height2) 23.7 ± 3.6 24.0 ± 5.0

(n=30)  Adults  (n = 5)
Age (years) 50.8 ±7.9 46 ± 3.7
Body mass (kg) 74.5 ± 10 68 ± 4.5
Height (cm) 170.7 ± 5.8 169.6 ± 8
BMI (kg·m−2) 25.5 ± 3.1 23.9 ± 2

Descriptive results are expressed as mean standard deviation 
(SD); BMI: Body mass index.

Measures

Physical Activity levels
To evaluate PA levels of taekwondo athletes, the short 
form of the International Physical Activity Questionnaire 
survey (IPAQ-SF) was used as a valid measure for esti-
mating PA and recommended by the World Health 
Organization [Van Poppel et al. 2010]. The questions 
allowed the assessment of PA levels of the participants 
by providing information on minutes per day or days 
per week, at any time of the day, spent in activity prior 
to the lockdown and the last four weeks during the lock-
down. Participants reported the frequency and duration 
of different types of activity: vigorous (i.e., heavy lifting, 

intense aerobic exercise, cycling or treadmill use); mod-
erate (i.e., carrying light loads and cycling at a regular 
pace, gardening); walking activities; as well as the aver-
age time spent sitting on a weekday, including sitting at 
work [Maugeri et al. 2020]. Results were calculated as the 
weekly metabolic equivalent of a task in minutes (MET-
min/week). Based on the IPAQ recommendations for the 
scoring protocol, participants were classified according 
to PA level: low active (<600 MET-min/week), moderate 
active (>600 MET-min/week) and high active (>3000 
MET-min/week) (http://www.ipaq.ki.se). 

Psychological Well-being Measure
To assess the self-perceived psychological well-being of 
taekwondo athletes during lockdown, the short form of 
PGWBI (PGWBI-S) was adopted [Grossi et al. 2006]. 
Briefly, this version consists of six dimensions of the orig-
inal PGWB and a subset of six items which are rated on 
a six-point scale from 0 to 5, reaching a maximum of 30 
points. Total score was obtained from the sum of the scores 
of the six dimensions (Anxiety, Vitality, Depression, Self-
Control, Well-Being and General Health) by multiplying 
the overall score by 3.66 (to make it comparable to the 
original PGWBI version). Subsequently, athletes were 
rated based on a six-step scale: values below 60 indicated 
strong distress; values between 60 and 69 indicated dis-
tress; values between 70 and 89 indicated a state of no 
distress; values of 90 and above indicated a state of positive 
well-being [Grossi et al., 2006]. In our study, Cronbach’s 
alpha for reliability was 0.87 indicating good reliability 
and content validity [Saalim et al. 2020].

Procedures 
Data were collected in 2020 from 8 to 22 July, during lock-
down period, via an online survey. After having signed 
informed consent, participants completed a web-based 
survey which was launched online https://tinyurl.com/
ybsrz9z5. The survey remained online 14 days and took 
around from 10 to 15 min to complete being self-ad-
ministered. It included the IPAQ-SF and PGWBI-S, 
together with questions related to demographic and 
socioeconomic data. 

Athletes were initially recruited by phone, email, 
WhatsApp, or using our informal and professional 
networks being informed on the study purpose and meth-
odology. Before starting the survey, it was reiterated that 
it would be completely anonymous and not traceable to 
the identity of the participants. In addition, the athletes 
received an induction on the assessments performed to 
avoid the learning effect.

Subsequently, the results of the analysed athletes 
were classified according to their level of expertise 
(novice, advanced and expert), sociodemographic level 
(high school, professional and postgraduate education), 
age-category and PA level. 

http://www.ipaq.ki.se/
https://tinyurl.com/ybsrz9z5
https://tinyurl.com/ybsrz9z5
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Statistical analysis
All statistical analyses were performed using SPSS 
software version 25.0 (SPSS/IBM, Chicago, IL USA). 
Continuous results are presented as mean ± standard 
deviation. Categorical results are expressed in absolute 
and percentage terms. The normality of distribution was 
checked with the Shapiro-Wilk test, and homogeneity 
of variance was tested by Levene’s statistics. The interac-
tion of gender and age (between-subjects factor) in the 
changes of PA levels before and during the lockdown 
(within-subjects factor) were analysed by a mixed design 
ANOVA (gender × age × time). A multivariate analysis 
of variance (MANOVA) test was performed to evaluate 
the PGWBI-score and all six dimensions in PGWBI-S 
test (anxiety, vitality, depression, self-control, well-being, 
and general health). Pearson’s correlation was calculated 
when data followed a normal distribution. Otherwise, 
we used a Spearman correlation. Partial correlations 
were performed for controlling for the effect of addi-
tional variables.

The internal consistency of the PGWB-S test applied 
to the population of our study was examined by Cron-
bach’s alpha (α) that should be at least 0.7 as an indicator 
of the satisfactory homogeneity of the items within the 
total scale [Taber 2018]. 

A critical value for significance of p < 0.05 with a 
95% confidence interval (95% CI) was used through-
out the study.

Results

Descriptive data of study sample.
Table 2 shows descriptive data of the sample. Overall, 
the study sample (n = 114) comprised 68.4 % of males 
and 31.6% of females. 

Considering the level belt, both males and females 
documented a proportion of expert and novice athletes 
of 64.1% vs 35.8% and 18 (50%) vs 18 (50%), respectively.
Total physical activity is modified by lockdown: ¿Are age 
and technical level influential factors? 
As shown in Figure 1A, the examination of the whole 
sample revealed significant differences (F = 18.43; p < 
0.01) between before and during lockdown for high active 
participants (6121vs 5556 MET–min/week). Moreover, 
total physical activity significantly decreased during 
lockdown (F = 20.16; p<0.01) in both female (5.420 
vs 3.403 MET–min/wk; p < 0.05) and male (5.345 vs 
3.877 MET–min/w k; p < 0.01). Likewise, mixed ANOVA 
showed a no significant time × sex effect (F = 0.498; p> 
0.05) (Fig. 1B). 

No significant differences in variation in total physical 
activity between females and males were found (Fig. 1C).

As shown in Fig. 1D, lockdown modified total PA 
levels in both males and females, according to age-cat-
egory. ANOVA test showed an effect of time (F = 33.53; 

p < 0.01) in the young male and adult groups (p < 0.01 
and p < 0.05, respectively). Total PA levels decreased in 
young adult group respect to the before lockdown period 
(5073. 75 vs 4.063 MET–min/wk) but achieved no sig-
nificant threshold (the p value was >0.05). 

Table 2. Description of categorical results according to sex, 
technical level and sociodemographic parameters.

Results Male (n =78) Female (n = 36)
n % n %

Age category
-19 years 20 25.6 14 38.8
20-40 years 28 35.8 17 47.2
41-60 years 30 38.4 5 13.8
Technical level
Colours 28 35.8 18 50
Black belt 50 64.1 18 50
Schooling 
High School 18 23 6 16.6
University 46 58.9 25 69.4
Postgraduate 14 17.9 5 13.8
Nutritional status
Underweight 5 6.4 - -
Normal weight 42 53.8 28 77.7
Overweight 31 39.7 8 22.2
Physical Activity Level (pre)
Low 1 1.2 - -
Moderate 12 15.3 8 22.2
High 65 83.3 28 77.7
Physical activity level (during)
Low 8 10.2 4 11.1
Moderate 21 26.9 18 50
High 49 62.8 14 38.8
Score PGWBI-S (during)
Strong distress 24 30.7 14 38.8
Distress 31 39.7 7 19.4
No distress 5 6.4 12 33.3
Positive well-being 18 23.0 3 8.3

PGWBI-S: psychological General Well-Being Index Short.

Likewise, analysis revealed an effect time in the 
young and young adult female groups (p < 0.01 and 
p<0.05 respectively), but no significant time × sex effect 
(F = 0.56; p > 0.05), time × age category (F = 2.05; p > 
0.05) or time × sex ×age category (F = 0.007; p > 0.05) 
were found.
Mixed ANOVA analysis revealed an effect of time 
factor in both males and females (F = 39.29; p < 0.01), 
independent of technical level. No significant time × 
sex effect (F = 0.78; p > 0.05), time × technical level (F 
= 0.24; p>0.05) or time × gender ×technical level (F = 
0.58; p > 0.05) were found, as shown Figure 1E. 

Psychological wellbeing is strongly influenced by gender
PGWBI scores of six health domains comprising anxiety, 
vitality, depression, self-control, well-being and general 
health and PGWBI score of participants divided by gen-
der, technical level, and levels of physical activity, are 
shown in Figure 2 and Table 3. 

The MANOVA test showed statistically significant 
differences in PGWBI-score (F = 7.43; p < 0.05; η²p = 
0.063) and anxiety (F = 5.19; p < 0.05), vitality (F = 11.10; 
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Score in PGWBI-S test (PGWBI-score and all six dimensions) in male and female athletes of taekwondo, 
during lockdown. (A) According to technical level in males. (B) According to technical level in females. 
(C) According to PA levels during lockdown in male and (D) According to PA levels during lockdown in 
female. Bars represent mean ± SD. A: anxiety; B: vitality; C: depression; D: self-control; E: well-being; 
F: general health; G: PGWBI-score. */** denotes p < 0.05/0.01, respectively. 
 
The between-group MANOVA results for PGWBI-score and all six dimensions 
according to technical level, schooling, nutritional status, PA levels during lockdown 
and age-category are presented in Table 3. 
 
In addition, we found positive correlations between total physical activity (MET-
min/week) during lockdown and PGWBI score in males (r = 0.26, p = 0.02; Sup. 
Fig. 3A) and females (r = 0.59, p = 0.00; Sup. Fig. 3B) taekwondo practitioners. These 
positive correlations were maintained when adjusted for sex, nutritional status, age-
category, schooling and technical level, indicating that the relationship between physical 
activity and PGWBI score was not dependent of categorical variables. All the subjects 
from male and female groups were included in the correlation study. 
 
 
Figure 3.  
 
 

 

 

 
Figure 2. 
 

 
 
Score in PGWBI-S test (PGWBI-score and all six dimensions) in male and female athletes of taekwondo, 
during lockdown. (A) According to technical level in males. (B) According to technical level in females. 
(C) According to PA levels during lockdown in male and (D) According to PA levels during lockdown in 
female. Bars represent mean ± SD. A: anxiety; B: vitality; C: depression; D: self-control; E: well-being; 
F: general health; G: PGWBI-score. */** denotes p < 0.05/0.01, respectively. 
 
The between-group MANOVA results for PGWBI-score and all six dimensions 
according to technical level, schooling, nutritional status, PA levels during lockdown 
and age-category are presented in Table 3. 
 
In addition, we found positive correlations between total physical activity (MET-
min/week) during lockdown and PGWBI score in males (r = 0.26, p = 0.02; Sup. 
Fig. 3A) and females (r = 0.59, p = 0.00; Sup. Fig. 3B) taekwondo practitioners. These 
positive correlations were maintained when adjusted for sex, nutritional status, age-
category, schooling and technical level, indicating that the relationship between physical 
activity and PGWBI score was not dependent of categorical variables. All the subjects 
from male and female groups were included in the correlation study. 
 
 
Figure 3.  
 
 

Figure 1.
Changes in total physical activity in MET- minutes/week before and during lockdown. (A) Effects of lockdown in whole sample 
according to PA levels. (B) Effects of lockdown in male and female athletes (C)Variation of total physical activity between before 
and during lockdown. (D) Effects of lockdown according to age-category. (E) Effects of lockdown according to technical level. Bars 
represent mean ± SD. */**/*** denotes p < 0.05/0.01/0.001, respectively vs before lockdown.

Figure 2.
Score in PGWBI-S test (PGWBI-score and all six dimensions) in male and female athletes of taekwondo, during lockdown. (A) 
According to technical level in males. (B) According to technical level in females. (C) According to PA levels during lockdown in 
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Figure 3. 
Pearson’s correlation test between total physical activity during lockdown and PGWBI score in male (A) and female (B). For both, 
values inside the graph indicate the p value of the correlation.
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p < 0.01) and general health (F = 8.79; p < 0.05) dimen-
sions (Fig. 2A). Comparing colour and black belts, the 
MANOVA procedure showed no significant differences in 
any parameter of PGWBI-S test in either male or female 
(Fig. 2B-C, respectively). According to PA levels during 
lockdown and sex, MANOVA showed significant differ-
ences for PA levels during lockdown in PGWBI-score (F 
= 7.08; p < 0.05), vitality (F = 9.35; p < 0.01), self-control 
(F = 5.39; p < 0.05), well-being (F = 5.85; p < 0.05) and 
general health (F = 5.15; p < 0.05) dimensions. For sex, 
the MANOVA procedure showed significant differences 
in PGWBI-score (F = 7.09; p < 0.05) and anxiety (F = 5.87; 
p < 0.05), vitality (F = 7.07; p < 0.05) and general health 
(F = 10.07; p < 0.05) dimensions, but no for PA levels × 
sex interaction. Multiple pairwise comparisons revealed 
significant intra-group differences between moderate 
and high active male groups in PGWBI-score (p<0.05), 
anxiety (p < 0.05) and vitality (p < 0.05). 

In females, pairwise comparisons showed significant 
intra-group differences between low and high active 
groups in PGWBI-score (p < 0.05); the final score slightly 
decreased in the moderate active compared to high active 
group (58.9 vs 76) but achieved no significant threshold 
(the p =0.052). Significant differences were also found 
between moderate and high active female groups in the 
self-control (p < 0.05) and well-being (p < 0.05) dimen-
sions. Likewise, pairwise comparisons showed statistical 
differences between low and high active groups in general 
health (p < 0.05); the general health score slightly decreased 
in the low compared to moderate active group (4.9 vs 9.6) 
but achieved no significant threshold (p > 0.05). 

According to schooling and sex, MANOVA only 
showed significant differences for schooling in depression 
dimension (F = 3.09; p < 0.05). For sex, the MANOVA 
procedure only showed significant differences in the vital-
ity dimension (F = 7.66; p < 0.05), but no for schooling 
× sex interaction.

Multiple pairwise comparisons revealed significant 
intra-group differences only between university and 
postgraduate female groups (p < 0.05).

According to nutritional status and sex, MANOVA 
revealed no significant differences for nutritional status in 
any dimension or PGWBI-score (p > 0.05). Nevertheless, 
according to sex variable, analysis revealed significant 
differences in PGWBI-score (F = 7.65; p < 0.05) and 
the anxiety (F=6.58; p < 0.05), vitality (F = 13.51; p < 0 
.01) and general health (F = 6.28; p < 0.05) dimensions.

Comparing by age-category and sex, MANOVA pro-
cedure showed no significant differences for age-category 
in any dimension or PGWBI-score (p > 0.05). However, 
according to sex variable, analysis showed significant dif-
ferences in PGWBI-score (F = 4.03; p < 0.05) and vitality 
(F = 9.26; p < 0.05) and general health (F=6.86; p < 0.01) 
dimensions, but no for schooling × sex interaction. 

The between-group MANOVA results for PGW-
BI-score and all six dimensions according to technical 

level, schooling, nutritional status, PA levels during lock-
down and age-category are presented in Table 3.

In addition, we found positive correlations between 
total physical activity (MET-min/week) during lock-
down and PGWBI score in males (r = 0.26, p = 0.02; Sup. 
Fig. 3A) and females (r = 0.59, p = 0.00; Sup. Fig. 3B) taek-
wondo practitioners. These positive correlations were 
maintained when adjusted for sex, nutritional status, 
age-category, schooling and technical level, indicat-
ing that the relationship between physical activity and 
PGWBI score was not dependent of categorical varia-
bles. All the subjects from male and female groups were 
included in the correlation study.

Discussion

This study investigated PA levels before and during 
the lockdown caused by the COVID-19 pandemic 
and assessed the relationship with the psychological 
well-being of 114 participants practicing taekwondo. 
We consider that this is the first study carried out with 
taekwondo athletes, where psychological well-being and 
PA levels are evaluated analysing the effects of COVID-
19 related-lockdown on these parameters. 

Physical Activity and Lockdown
Results of the present study support the first hypothesis 
that PA levels were negatively impacted by lockdown. 
Thus, among the main findings, it was reported that 
lockdown affected total PA levels in the whole sample 
(Table 2 and Fig. 1A). This is consistent with recent 
evidence describing an overall reduction in PA levels 
in children and adolescents [Xiang, Zhang, Kuwahara, 
2020], young adults [Karuc et al. 2020] and in the ath-
lete population [Markovic, Mišigoj-Durakovic, Trninic 
2005] due to lockdown. Furthermore, these results are 
similar to those reported in the literature in the general 
Croatian and Italian population [Giustino et al. 2020; 
Sekulic et al. 2020] and in the athlete population [Mon-
Lopez et al. 2020]. 

However, when considering sex as a factor, no sig-
nificant differences were reported between males and 
females (Figs. 1B-C). In this respect, some reports 
showed that women spend less time in outdoor activities 
at different ages than men [Van Uffelen, Khan, Burton 
2017; Godtman Kling, Margaryan, Fuchs 2020]. It is 
possible that the characteristics of the sample, i.e., regu-
lar taekwondo athletes, have thus eliminated sex-related 
differences. These findings are similar to those reported 
by Toskovic et al. [2004]  in male and female taekwondo 
athletes after analysing physical fitness. 

Similarly, no significant effect on age was reported 
(fig. 2D). Thus, lockdown negatively affected both males 
and females regardless of age. In contrast to males, female 
adult groups did not reach statistical differences. Here it 
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and avoidance in women versus men athletes [Junge, 
Feddermann-Demont 2016; Di Cagno et al. 2020; di 
Fronso et al. 2020; Fiorilli et al. 2021] and in the gen-
eral population [Lowe et al. 2008], by using another 
different psychological test to PGWBI. In this regard, 
Hakansson et al [2020] reported higher anxiety and 
depression measured by the the Generalized Anxiety Dis-
order scale (GAD-7) in female athletes. Similarly, Pillay 
and colleagues (2020), assessing the impact of lockdown 
in South African athletes, reported that women were 
more likely to report depressive feelings, loss of energy 
and lack of motivation than male athletes. In a similar 
vein, in Olympic and Paralympic athletes, Clemente-Su-
arez et al.[2020] found higher levels of inflexibility and 
negative feelings in male compared to their male coun-
terparts during lockdown.

In addition, the impact of lockdown on differ-
ent psychological variables was explored according to 
technical level (defined by colour and black belt). Inter-
estingly, it was reported that a higher technical level was 
not a protective factor against the different psychologi-
cal symptoms tested during lockdown. However, these 
results are in agreement with previous evidence, where 
it was reported no significant differences between elite 
Italian athletes and novices in total score, intrusion and 
avoidance symptoms during lockout using the Event 
Scale-Revised (IES-R) [Di Cagno et al. 2020]. How-
ever, in other studies, competitive level was found to 
be protective against psychological symptoms during 
lockdown, i.e. elite or high-level athletes reported lower 
perceived stress and hyperactivity, and higher scores on 
functional psychobiosocial states than novice athletes [di 
Fronso et al. 2020; Fiorilli et al. 2021]. This discrepancy 
has recently been well documented by two meta-analy-
ses [Gorczynski, Coyle, Gibson 2017; Rice et al. 2019], 
which informed that elite athletes reported similar lev-
els of depression and anxiety compared to non-athletes. 
Similarly, was informed that elite athletes had rates of 
psychological illness comparable to the prevalence in the 
general population [Balcombe, de Leo 2020].

It is worth mentioning that the different method 
used to assess psychological symptoms in our study may 
partly explain differences with other researchers. These 
results should be interpreted with caution because an 
extrapolation should not be made to other sports. 

Further research is needed in order to outline the 
technical level-specific effects of the lockdown in athletes. 

However, both males and females who were classi-
fied as high active in terms of PA levels during lockdown, 
experienced higher levels of vitality, self-control, well-be-
ing, general health and higher PGWBI-score than the 
low and/or moderate active groups (Figures 2D-E). 
This is not surprising because the impact of physical 
exercise on the mood of individuals and athletes is rec-
ognized, so it is logical to note that lockdown may have 
had an impact on increasing both positive and negative 

is possible that this result may be biased by the presence 
of fewer female in the older group (14%) compared to 
the number in the adult male group (38%).

On the other hand, when considering the technical 
level, the analyses revealed no statistical differences (Fig. 
2E). In this respect, previous studies show discrepancy 
as they indicate that a higher technical level is related to 
a better physical condition in taekwondo athletes [Tosk-
ovic N N; Blessing, Williford 2004; Formalioni et al. 
2020]. However, the results obtained could be explained, 
in part, by the fact that both black and colours belts had 
similar limitations in terms of access to physical, material 
and human resources to carry out their training. Thus, 
under the same conditions of confinement, technical 
level does not seem to be a protective variable against 
the decrease in PA levels. 

The period of lockdown contributed significantly to 
lower PA levels in the general population and in athletes 
[Guessogo et al. 2021; Stockwell et al. 2021]. This is an 
element of concern considering that physical inactivity 
has been established as a primary cause of most chronic 
diseases [Booth, Roberts, Laye 2012] and could lead to 
impaired performance and increased risk of injury in 
athletes [Sarto et al. 2020]. During lockdown, a large part 
of taekwondo training sessions, particularly the loading 
components, have been affected by the results showing a 
decrease in weekly energy expenditure in athletes. Thus, 
our results show that the absence of organized and con-
trolled training and competition, exposure to inefficient 
training environments and lack of interaction with team-
mates, could drastically modify the quality and intensity 
of training compared to before the lockout, regardless 
of age, gender and technical level factors, and therefore 
PA levels would be affected.

Psychological Well-being and Lockdown
Another aim of this study was to examine the impact of 
lockdown on the psychological well-being of athletes, 
paying special attention to differences in sex, technical 
level and PA levels. For this purpose, the PGWBI-score 
was used as an overall score to determine the partic-
ipants’ state of psychological well-being. In addition, 
each dimension of the psychological test was analysed 
independently.

Among the results, several significant differences in 
anxiety, vitality, general health and PGWBI-score were 
found in relation to gender.

When analysing the whole sample, the results show 
that lockdown affects mainly female taekwondo athletes 
over males (PGWBI score: 64.32 vs 76.45, respectively), 
being classified in the distressed range, while males were 
classified as non-distressed (Figure 2A and table 3). Sig-
nificant differences were also found between male and 
female for anxiety, vitality and general health dimensions. 
These results are consistent with previous findings show-
ing sex-related differences in perceived stress, emotions 
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emotions in those who maintained or decreased their 
PA levels, respectively, and thus affect psychological 
well-being [Peluso, Guerra de Andrade 2005; Chang 
et al. 2020]. This idea is reinforced by the correlations 
between PGWBI-score and total PA levels in both male 
and female groups (Figure 3A-B).
Consistent with the above approach, several studies 
reported an increase in psychological symptoms such 
as anxiety, stress and depression in general [Wang et al. 
2020; Knolle, Ronan, Murray. 2021] and in the athlete 
population [Pillay et al. 2020; Uroh,  Adewunmi 2021] 
as well as an increase in chronic diseases [Ammar et al. 
2020; Schuch et al. 2020; Hermassi et al. 2021] during 
COVID-19 lockdown. Furthermore, it is associated 
with increased affect and negative feelings and is 
likely to increase susceptibility to undesirable states of 
anxiety and stress [Lades et al. 2020]. 
Moreover, it was reported that other factors such as 
domestic violence increased during lockdown with 
deleterious psychological consequences for families 
[Das, Das, Mandal 2020; Evans, Lindauer, Farrell 2020]. 
In addition, economic hardship may also influence 
the decline in psychological well-being, especially in 
women [PRC 2020]. Consequently, this condition may 
have had a negative emotional impact [Xiang et al. 
2020], as lockdown and situations of uncertainty are 
associated with increased affect and feelings of anxiety, 
depression and chronic illness.

Conclusions

The main purpose of our study was to provide an insight 
on Colombian taekwondo athletes PA levels and mental 
well-being during COVID-19 lockdown. 

Our findings showed that lockdown negatively 
affected both total physical activity levels and psycho-
logical well-being in Colombian taekwondo athletes. 
Additionally, our results suggest that both sex and PA 
levels, but not technical level or age, may influence psy-
chological well-being during lockdown, specifically with 
women being more affected. 

These observations may be used to design physi-
cal activity and psychological recommendations during 
prolonged home lockdown in taekwondo athletes, but 
also in athletes and general population.

Limitations of the study

Some limitations are inherent in the present study. First, 
the sample of female volunteers was limited and may 
have introduced bias. However, our subjects are of val-
uable as avowed frequent taekwondo athletes. Secondly, 
the cross-sectional design of the study introduces some 
weakness because it may preclude the detection of possi-
ble bias in the measures of physical activity (pre vs during 

lockdown). Although the volume of physical exercise of 
each participant in the study was obtained from stand-
ardized questionnaire, in the absence of physiological 
measures of fitness we cannot discard some inaccuracies 
in the time or the intensity of the exercise performed. 
However, the results clearly showed the influence of 
lockdown on the reduction of physical activity levels in 
both males and females. 
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Wpływ lockdownu w czasie epeidemii 
COVID-19 na aktywność fizyczną 
i samopoczucie psychiczne u zawodników 
taekwondo

Słowa kluczowe: sporty walki, sztuki walki, pandemia, SARS-
CoV-2, zdrowie psychiczne

Streszczenie
Tło. Choroba koronawirusowa z roku 2019 (COVID-19) jest 
chorobą zakaźną wywołaną przez koronawirusa (SARS-CoV-2) 
wywołującego ciężki ostry zespół oddechowy. 
Problem i cel. Celem badania było zbadanie wpływu lockdownu 
na aktywność fizyczną i samopoczucie psychiczne kolumbi-
jskich sportowców taekwondo podczas epidemii COVID-19.  
Metody. Przebadano łącznie 114 sportowców (mężczyźni = 
78; kobiety = 36). Sportowcy odpowiedzieli na ankietę online 
Międzynarodowego Kwestionariusza Aktywności Fizycznej 
(PA) i psychologicznego Indeksu Ogólnego Dobrostanu, biorąc 
pod uwagę sutuację „przed” i „w trakcie” pandemii. 
Wyniki. Lockdown miał negatywny wpływ na całkowity 

poziom PA (MET-min/tydzień) (F = 20,16; p < 0,01), przy 
czym największy spadek odnotowano u kobiet (z 5,420 do 
3,403; p < 0,05). W całej próbie większa zmiana w zachowaniu 
PA pomiędzy okresem “przed” i “w trakcie” pobytu w szpitalu 
została zaobserwowana u uczestników o wysokiej aktywności 
(n = 93 vs n = 63) jako całkowita MET-min/tydzień (6,121vs 
5,556; p < 0,05). Ocena dobrostanu psychicznego wykazała 
istotne różnice w zależności od płci, przy czym kobiety były 
bardziej dotknięte lockdownem w odczuwanym niepokoju 
(p < 0,05), witalności (p < 0,01) i ogólnym stanie zdrowia (p 
<0,01). Nie stwierdzono natomiast różnic w zależności od pozi-
omu technicznego. Poziomy PA podczas lockdownu ujawniły 
istotne różnice międzygrupowe pomiędzy mężczyznami o umi-
arkowanym i wysokim poziomie aktywności, w kategorii lęku 
(p <0,01) i witalności (p < 0,05), podczas gdy w umiarkowanie 
i wysoko aktywnych grupach kobiet wykazano różnice w kate-
gorii samokontroli (p < 0,05) i samopoczucia (p < 0,05). 
Wnioski. Podczas gdy ograniczenia związane z COVID-19 były 
niezbędne dla zachowania zdrowia publicznego, PA i dobro-
stan psychologiczny były zagrożone, co dotyczy głównie kobiet 
uprawiających taekwondo.
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