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Abstract  
The aim of this study was to analyze the relationship between 
competitive anxiety and heart rate variability (HRV) in swim-
ming athletes. A total of 66 volunteers (41 male and 27 female) 
who swam the 400-m freestyle in the Brazilian Swimming 
Championships participated. Thirty minutes before the 400-m 
freestyle event, the athletes answered the Competitive Anxiety 
Inventory (CSAI-2R) questionnaire, then underwent anthropo-
metric (body weight, height, and skinfold thickness) and HRV 
measurements. Then, at a second meeting, held 3 h after the 
400-m freestyle event, the athletes returned to the evaluation 
room for HRV measurement (Polar® RS800cx, Kempele, Fin-
land). Multiple linear regression was used to evaluate the rela-
tionship between competitive anxiety and HRV. The multiple 
linear regression was performed in three blocks (block 1: cogni-
tive anxiety, block 2: somatic anxiety, and block 3: self-
confidence), adopting the forward model. The results indicated a 
significant association between cognitive anxiety (p = 0.001) 
and HRV. An increased magnitude of the association was ob-
served when somatic anxiety was inserted in the model (p = 
0.001). In contrast, self-confidence showed, which was inserted 
in block 3, no relationship with HRV (p = 0.27). It was conclud-
ed that cognitive and somatic anxieties were associated with the 
HRV of swimmers. Athletes with a high magnitude of cognitive 
and/or somatic anxiety demonstrated more significant autonom-
ic nervous system disturbance. Practically, psychological inter-
ventions are needed to improve anxiety states that are specific to 
perform well, and to improve HRV. 
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Introduction 
 
Swimming is an individual sport performed in an aquatic 
environment that is characterized by continuous and cy-
clic high-intensity efforts (Fortes et al., 2016; Nugent et 
al., 2017). Typically, an athlete competes in two to four 
events per competition. The official events of swimming 
include the following (FINA, 2016): 50-m freestyle, 100-
m freestyle, butterfly, breast stroke, and backstroke, 200-
m freestyle, butterfly, breast stroke, backstroke, and med-
ley, 400-m freestyle and medley, and 1,500-m freestyle. It 
is important to note that an athlete can enter the water up 
to three times in the same competition (eliminatory, semi-
final, and final events). Therefore, considering the short 
time interval (~2 h) between the swimming events in a 
championship (FINA, 2016), it is necessary for the athlete 
to start the competition with a low level of residual fa-

tigue. In the scientific literature, heart rate variability 
(HRV) has been suggested as a good indicator of the 
stress-recovery balance state of athletes (Kiss et al., 2016; 
Nakamura et al., 2015; Plews et al., 2013). 

HRV refers to the variation between consecutive 
heartbeats (Task Force, 1996), which provides infor-
mation regarding the autonomic sympathetic and para-
sympathetic modulation of the heart. Scientific research 
has revealed a close relationship between HRV and sports 
performance (Flatt et al., 2017; Nakamura et al., 2015, 
Proietti et al., 2017). According to Esco, Flatt, and Naka-
mura (2016), athletes with improved performance show 
increased parasympathetic modulation and increased 
HRV. On the other hand, according to other researchers 
(D'ascenzi et al., 2014; Mateo et al., 2012; Morales et al., 
2013), pre-competitive stress can lead to an increase dis-
turbance in the autonomic nervous system, resulting in 
impaired HRV. 

It is important to note that an increase in pre-
competitive stress is accompanied by increased anxiety 
(Fortes et al., 2016; Raglin, 1992), and there is considera-
ble variability in the optimal pre-competitive anxiety 
response among athletes (Raglin, 1992). Anxiety is a 
multidimensional construct that refers to the willingness 
to respond to stress and a tendency to perceive stressful 
situations (Fernandes et al., 2013). Raglin (1992) empha-
sized that the main stressor for athletes is competition. 
Swimming competition, in particular, has some specific 
characteristics that can increase competitive anxiety. The 
athlete's visual contact with his opponent moments before 
the competition (in the control room) and the possibility 
of hearing the announcer pronouncing his name and that 
of his opponents moments before entering the water to 
compete may potentiate competitive anxiety. 

The individual zones of optimal functioning 
(IZOF) model (Hanin, 2004) are widely applied to the 
study of anxiety related to athletic performance. Accord-
ing to Hanin (2004), the level of competitive anxiety 
necessary to achieve good performance is subjective. 
Fazey and Hardy (1988) proposed the Inverted-U Hy-
pothesis, known as the Catastrophe Theory, which at-
tempted to clarify the relationship between the different 
anxiety components and performance. The model pro-
posed that cognitive anxiety acts as a splitting factor that 
determines whether the effects of physiological arousal 
are small and smooth, large and catastrophic, or some-
where in between those two extremes. The Attention 
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Control Theory, in turn, contends that anxiety manifests 
in impaired attentional control, which leads to perfor-
mance deficits in tasks involving the central executive 
function of the working memory system, causing im-
paired sport performance (Coombes et al., 2009). Another 
theory framework that has been used is the Multidimen-
sional Theory of Competitive Anxiety (Martens et al., 
1990), which subdivides competitive anxiety into three 
dimensions: cognitive anxiety, somatic anxiety, and self-
confidence. According to this theory (Martens et al., 
1990), cognitive anxiety refers to negative thoughts, ex-
pectations, and/or self-verbalizations concerning the com-
petitive event, whereas somatic anxiety refers to the affec-
tive and physiological elements that directly affect the 
central nervous system. Self-confidence, in turn, is related 
to the level of confidence and perceived readiness to 
compete (Martens et al., 1990). 

Blásquez et al. (2009) investigated the relationship 
between competitive anxiety and HRV in 10 Spanish 
swimming athletes, verifying increased sympathetic pre-
dominance (sympathetic tone) in athletes with a higher 
level of competitive anxiety. By contrast, Mullen et al. 
(2012) did not identify an association between competi-
tive anxiety and HRV among electronic game athletes. 
Likewise, the findings of Matteo et al. (2012) did not 
indicate a relationship between the respective variables in 
cyclists. Therefore, the relevant findings from the scien-
tific literature remain inconsistent. It should be noted that 
although the aforementioned studies adopted an experi-
mental design, they lacked the premise of investigating 
the relationship between pre-competitive anxiety and 
HRV tested a few hours after a competitive event. More-
over, interestingly, those studies all used relatively small 
sample sizes, which preclude the generalization of the 
results. 

Practically speaking, research that analyzes the re-
lationship between pre-competitive anxiety levels and 
HRV can generate important information for sports pro-
fessionals. Indeed, if a negative association between com-
petitive anxiety and HRV is identified, the coach can plan 
interventions with his athletes that demonstrate a high 
level of competitive anxiety with the aim of attenuating it 
and, consequently, inhibiting the vertiginous decrease in 
HRV in the hours following an athletic event. Therefore, 
the objective of this study was to investigate the interplay 
of competitive anxiety and HRV in swimming athletes. 
We hypothesized that competitive anxiety would be nega-
tively associated with HRV. 
 

Methods 
 

Participants 
The present study has a quasi-experimental design involv-
ing swimming athletes of both sexes. Participants were 
selected in a non-probabilistic manner, and a total of 68 
volunteers (41 males and 27 females) aged 15 to 16 years 
(15.6 ± 0.2 years) who swam the 400-m freestyle event in 
the Brazilian Swimming Championship Juvenile category 
were included. Athletes trained for an average of two h 
per day, often five times per week. To qualify for inclu-
sion in the study, athletes had to fulfill the following crite-
ria: a) be a swimming athlete for at least two years; b) 
systematically train in swimming for at least 8 h per 
week; c) be enrolled in the 400-m freestyle event of the 
Brazilian Championship, organized by the Brazilian Con-
federation of Aquatic Sports; and d) be available to an-
swer a questionnaire and participate in anthropometric 
and HRV measurements. The 400-m freestyle event was 
chosen because of the increased physiological stress when 
compared with that in the shorter distance events (100 or 
200 m) (Nugent et al., 2017). 

Two athletes were excluded because they did not 
participate in one of the research steps. Ultimately, a total 
of 66 swimming athletes (39 males and 27 females) par-
ticipated in the study. 

After receiving information on the procedures to 
which they would be submitted, participants signed a 
consent form. Those responsible for the athletes signed 
the informed consent form, agreeing with the methodo-
logical procedures of the investigation. The procedures 
adopted in this study met the standards of the Declaration 
of Helsinki. The project was approved by the local Ethics 
and Research Committee of the University. 

 
Procedures 
The researchers contacted the Brazilian Confederation of 
Aquatic Sports. The procedures, as well as the objectives 
of the study were thoroughly explained and authorization 
to collect data during the Brazilian Swimming Champion-
ship juvenile category was requested. 

Data collection was performed at two different 
times (Figure 1) at the competition site. At the first meet-
ing, which was performed 30 min before the 400-m free-
style event, the athletes answered the Competitive Anxie-
ty Inventory (CSAI-2R), then participated in the anthro-
pometric (body weight, height, and skinfold thickness) 
and  HRV  measurements.  Then, at  the  second meeting, 

 

 
 
 

                        Figure 1. Procedures of investigation. 
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held 3 h after the 400-m freestyle event, the athletes re-
turned to the evaluation room for HRV measurement. The 
400-m freestyle event was the last event in the morning of 
the competition. Thus, HRV measurements were per-
formed after the 400-m freestyle event and before the start 
of the afternoon stage of the competition, resulting in a 3-
h interval between the two HRV assessments. 
 
Measures 
Heart rate variability (HRV) 
Evaluations were performed under the same conditions. 
The HRV analysis was performed 30 min before and 3 h 
after the 400-m freestyle event. The R-R intervals were 
obtained using a portable heart rate monitor (Polar® 
RS800cx, Kempele, Finland) with sampling at 1,000 Hz, 
continuously for 10 min, with the athlete sitting in a room 
with a temperature of 27°C. It is important to note that the 
level of aerobic fitness (VO2max) can modulate HRV data 
(Esco, Flatt, & Nakamura, 2016), although it was not 
evaluated in the present study. Data were visually in-
spected to identify ectopic beats (<3%), which were re-
moved and replaced by interpolation of the adjacent R-R 
ranges. The R-R values were transferred to the computer 
via Polar Software (Polar® ProTrainer, Kempele, Fin-
land) and exported for HRV time-domain analyses using 
the Kubios v2 Software (Polar® Kubios v2, Kuopio, 
Finland). The variables analyzed were as follows: the 
standard deviation of all NN intervals (SDNN), the suc-
cessive percentage of R-R interval differences greater 
than 50 ms (pNN50), and the difference of the quadratic 
mean of the successive R-R normal intervals (RMSSD), 
which was converted by logarithmic transformation 
(InRMSSD) to avoid outliers and simplify the analyses, as 
indicated by Nakamura et al. (2015) and adopted by 
Panissa, Abad, Julio, Andreato, and Franchini (2016). The 
SDNN and InRMSSD values were presented in millisec-
onds (ms). As recommended by Ravé and Fortrat (2016), 
frequency domain HRV analysis involved the spectral 
components of Low (LF) (0.04 Hz ≤ LF ≤ 0.15 Hz) and 
High (HF) (0.15 Hz ≤ HF ≤ 0.40 Hz) frequencies to estab-
lish the spectral power (ms2/Hz). The LF and HF spectral 
component values were normalized (LFnu and HFnu) and 
the LF/HF ratio was established. According to Task Force 
(1996), the HF falls under parasympathetic supervision, 
while the LF is under the influence of both the parasym-
pathetic and sympathetic nervous systems. The LF/HF 
ratio is an indicator of the autonomic balance between the 
sympathetic and parasympathetic nervous systems. 

 
Competitive anxiety 
The Brazilian version of the CSAI-2R (Martens et al., 
1990) was used to evaluate the competitive anxiety of 
athletes. The CSAI-2R is composed of 16 items that 
measure three subscales: cognitive anxiety, somatic anx-
iety, and self-confidence. The score for each subscale is 
calculated by the sum of the responses for the items of 
each factor divided by the respective number of items. 
The frequency dimension of CSAI-2R was adopted as a 
criterion for assessing competitive anxiety, which is ar-
ranged on a 4-point Likert scale, ranging from 1 (nothing) 
to 4 (quite). We chose to use the frequency dimension of 

CSAI-2R owing to the capacity to analyze the magnitude 
of competitive anxiety at the exact moment of its comple-
tion. The CSAI-2R was validated for Brazilian athletes 
and demonstrated excellent psychometric properties (Fer-
nandes et al., 2013). For the present sample, an internal 
consistency (evaluated by Cronbach's alpha) of .79 was 
identified. 

 
Competitive performance 
The times reached in the 400-m freestyle event were con-
verted into International Point Score (IPS). The IPS is 
recognized by the Fédération Internationale Natation 
Amateur (FINA, 2016) and is used to evaluate the per-
formances of the athletes. The evaluation system varies 
between 0 and 1.100 points. World record performances 
correspond to 1.000 points; therefore, the closer the score 
is to that number, the better the athlete’s performance. 
The performance comparison can be calculated at the 
following website http://www.swimnews.com/ipspoints. 

 
Anthropometry 
A portable digital scale (Tanita® BC-601, São Paulo, 
Brazil) and a portable stadiometer (Welmy®, Santa Bá-
rbara do Oeste, Brazil) were used to determine body 
weight and height. Body mass index (BMI) was deter-
mined by the ratio between body weight (kg) and height 
squared (m). The skinfold thickness was measured using a 
Lange (Lange©, Washington, USA) adipometer to esti-
mate body density using the predictive equation proposed 
by Slaughter et al. (1988). The International Society for 
Advancement for Kineanthropometry (2013) was used to 
measure the skinfolds. Relative body fat was estimated by 
the Siri equation (1961). 
 
Data analysis 
The Levene test was used to test for homoscedasticity, 
and the Mauchly test was used to evaluate the sphericity 
of the data. The Kolmogorov-Smirnov normality test 
confirmed the parametric distribution of the variables. 
Measures of central tendency (mean) and dispersion 
(standard deviation) were used to describe the variables of 
the investigation: HRV, CSAI-2R, body fat percentage, 
and age. Multiple linear regression was used to evaluate 
the relationship between competitive anxiety and HRV. 
The multiple linear regression was performed in three 
blocks (block 1: cognitive anxiety, block 2: somatic anxi-
ety, and block 3: self-confidence), adopting the forward 
model. For this analysis, the InRMSSD was adopted as a 
criterion variable. In addition, athletes were divided into 
two groups according to the 50th percentile of the CSAI-
2R score: low (<28.00) and high (28.00) competitive 
anxiety. Therefore, the multivariate analysis of covariance 
(MANOVA) was used to compare all the HRV indicators 
(SDNN, pNN50, InRMSSD, LFnu, HFnu and LF/HF) 
according to competitive anxiety (low vs. high groups), 
adopting the baseline HRV and IPS measures as covari-
ates, with the premise of statistically control the HRV 
before of the 400-m freestyle and the level of 400-m free-
style performance, respectively. The effect size (ES) was 
used to reveal differences from the practical point of 
view. The following criteria were used according to the 
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Rhea (2004) notes for highly trained individuals: ES 
<0.25 = trivial, 0.25≤ ES >0.50 = low effect size, 0.50≤ 
ES >1.0 = moderate effect size and ES ≥1.0 = large effect 
size. All data were analyzed using SPSS 21.0 software, 
with the level of significance set at 5%. 
 
Results 
 
The descriptive data of HRV, CSAI-2R, body fat percent-
age, age, and training regimen are presented in Table 1. 

The regression model can be observed in Table 2. 
The results showed a significant relationship between 
cognitive anxiety (F(1, 65) = 28.09; Wilks’ Lambda = 0.83; 
R² = 0.24; p = 0.001) and HRV. An increase in the magni-
tude of the relationship in block 2 was observed when 
somatic anxiety was inserted in the model (F(2, 64) = 37.25; 
Wilks’ Lambda = 0.89; R² = 0.36; p = 0.001). By contrast, 
self-confidence, which was inserted in block 3, showed no 
relationship with HRV (F(3, 63) = 23.46; Wilks’ Lambda = 
0.56; R² = 0.19; p = 0.27). 

Table 3 presents the results of the HRV and IPS 
comparisons between the competitive anxiety groups. 
Statistically significant differences (p < 0.01) were found 
for all HRV indicators (SDNN, pNN50, InRMSSD, LFnu, 
HFnu and LF/HF), with superior values for the low anxie-
ty group (p = 0.01), indicating a negative relationship 
between competitive anxiety and HRV. The results did 
not revealed differences of the IPS between groups (p = 
0.28). 

 

Table 1. Descritive values (mean and standard deviation) of 
research in baseline. 

Variables Mean (SD) 
SDNN (ms) 64.2 (23.7) 
pNN50 (%) 21.7 (4.8) 
InRMSSD (ms) 3.6 (0.5) 
LF (n.u.) 51.7 (20.2) 
HF (n.u.) 52.2 (18.6) 
LF/HF 1.0 (0.2) 
CSAI-2R 30.1 (5.6) 
IPS (points) 754.3 (72.6) 
Age (years) 15.6 (0.2) 
BMI (kg/m²) 21.8 (1.7) 
%BF 20.4 (4.5) 
Training regimen (years) 10.6 (0.7) 

Note. SDNN = standard deviation of all N-N intervals; 
pNN50 = successive percentage of differences in R-R in-
tervals greater than 50 ms; InRMSSD = logarithm of the 
difference of the quadratic mean of the successive nor-
mal R-R intervals; LFnu = corrected low frequency spec-
tral component; HFnu = corrected high frequency spec-
tral component; LF/HF = ratio between LF and HF; 
CSAI-2R = Competitive Anxiety Inventory; IPS = Inter-
national Point Score; BMI = body mass index; %BF = 
body fat percentage.  

 
Table 2. Multiple linear regression analyzing the influence of 
competitive-anxiety on HRV variance in swimmers. 
Variable Block B R R² R²* p 
Cognitive anxiety 1 .14 -.42 .18 .17 .01 
Somatic anxiety 2 .17 -.56 .31 .28 .02 
Self-confidence 3 .11 .37 .14 .12 .34 

R²* = R² adjusted. 
 

Table 3. Mean (±standard deviation) of HRV and IPS according to competitive-anxiety group (Low and High). 
Variable Low (n = 31) High (n = 35) F p ES 
SDNN (ms)* 66.1 (22.3) 57.9 (25.2) 36.3 .01 .6 
pNN50 (%)* 24.2 (5.5) 20.1 (4.0) 45.6 .01 .9 
InRMSSD (ms)* 3.9 (.3) 3.3 (.4) 52.7 .01 1.0 
LFnu* 45.8 (9.7) 55.0 (20.3) 52.8 .01 1.0 
HFnu* 56.4 (21.2)  47.1 (20.4)  40.6 .01 .6 
LF/HF* .9 (.1) 1.0 (.1) 53.0 .01 .9 
IPS (points) 775.1 (76.0) 769.5 (71.4) 5.6 .28 .1 

Note. SDNN = standard deviation of all N-N intervals; pNN50 = successive percentage of differences in 
R-R intervals greater than 50 ms; InRMSSD = logarithm of the difference of the quadratic mean of the 
successive normal R-R intervals; LFnu = corrected low frequency spectral component; HFnu = corrected 
high frequency spectral component; LF/HF = ratio between LF and HF; IPS = International Point Score; 
ES = effect size; *p < 0,05 between Low and High Groups. 

 
Discussion 
 
The present investigation aimed to analyze the influence 
of competitive anxiety on HRV in swimming athletes. 
The main results suggest that pre-competitive cognitive 
and somatic anxieties are negatively associated with the 
post-event HRV of swimmers, which corroborates the 
hypothesis of the present investigation. 

nervous system after a competitive event. HRV is consid-
ered an important indicator of physiological disturbance 
from physical exercise (Ferreira and Zanesco, 2016; 
Panissa et al., 2016). Therefore, HRV impairment may 
indicate that the athlete needs more rest time in order to 
compete again at a high level, although competitive per-
formance is indirectly related to HRV. While competitive 
anxiety can lead to a greater physiological disturbance, 
which can lead to impaired HRV after competition, it 
does not necessarily lead to impaired competitive perfor-
mance. Considering that a swimming athlete competes in 
several events during a competition, it is reasonable to 
assume that the swimming athlete will need of psycholog-
ical interventions (e.g., imagery or biofeedback) to reduce 
anxiety between one event and another if he/she demon-
strates high competitive anxiety. It should also be noted 
that the change in HRV may be strongly associated with 

As mentioned previously, the relationship between
 competitive anxiety  and  HRV  remains  somewhat  contro-
versial in the literature. While Mullen et al. (2012) and
Mateo  et al. (2012) did not reveal a relationship between
competitive anxiety  and  HRV,  the findings  of Blásquez
et  al. (2009) demonstrated  that competitive  anxiety was 
linked to HRV. It should be  noted that  these  studies  had
cross-sectional designs, which  limits  the  data regarding the
 direct  effect  of competitive anxiety on the autonomic 
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the VO2max (Esco et al., 2016). Considering that 
VO2max is related to performance in the 400-m freestyle 
(Nugent et al., 2017), it is reasonable to assume that ath-
letes with better competitive performance have higher 
VO2max. It should be noted, however, that the findings of 
the present study did not revealed a statistically signifi-
cant difference in IPS between athletes with low and high 
competitive anxiety. Therefore, it is not feasible to associ-
ate the differences found in HRV (low vs high) with the 
VO2max of swimming athletes. 

The findings of the present study are suggestive of 
an association between cognitive and somatic anxiety and 
HRV. More specifically, 36% of the HRV variance after 
the 400-m freestyle event could be attributed to cognitive 
and somatic anxiety. According to Morales et al. (2013), 
negative thoughts concerning competitive performance 
(cognitive anxiety) and high activation of sympathetic 
tone moments before competition (somatic anxiety) may 
cause an increase in autonomic nervous system disturb-
ance, which leads to disturbances in HRV. D’Ascenzi et 
al. (2014) emphasized that pre-competitive stress causes 
the increased serum secretion of norepinephrine and corti-
sol, along with a reduction in the vagal tonus. Moreover, 
it is important to note that during competition, HRV is 
more or less zero in all athletes because the sympathetic 
tone is maximally forced. Considering that pre-
competitive stress engenders high competitive anxiety, it 
is possible to assume that the anxious athletes at pre-start 
competition event will continue to experience decreased 
HRV for hours after the competition event, which corrob-
orates the findings of the comparison of HRV between 
athletes with low and high competitive anxiety. It should 
also be noted that the results showed a moderate ES in the 
comparison of all HRV indicators among athletes with 
low and high competitive anxiety. 

 In terms of self-confidence, according to Fortes 
et al. (2016), the athletes with a high level of confidence 
have the potential to achieve positive competitive results. 
It was expected that self-confidence would be positively 
related with HRV, though this was not indicated in the 
results of the present study. Competitive performance 
does not appear to be dependent on HRV, though HRV is 
a surrogate marker related to performance and modulated 
by mental stress. Therefore, although self-confidence is 
related to competitive performance, it is reasonable to 
assume that self-confidence is not linked to HRV, as 
demonstrated in the present study. Perhaps self-
confidence does not sufficiently modulate the activation 
of efferent vagal tonus and the β-adrenergic responses, 
which are associated with HRV improvement (Dong, 
2016). 

Studies have shown that athletes with high HRV 
demonstrate superiority in competition (Nakamura et al., 
2015, Proietti et al., 2017), which can be partly explained 
by the higher VO2max found in athletes with better HRV 
(Esco et al., 2016). More specifically, in sports involving 
multiple events in a short time interval, as in the case of 
swimming, the athlete who reveals impaired HRV before 
or after an event will experience a compromised perfor-
mance. In light of the impairment in HRV caused by an 
increase in competitive anxiety, as demonstrated in the 

present study, it may be interesting to subject swimming 
athletes to interventions that could attenuate the magni-
tude of competitive anxiety, such as imagery training 
(Battaglia et al., 2014; Di Rienzo et al., 2015; Fortes et 
al., 2016). 

Although the present study reveals interesting and 
original findings, it is important to note its limitations. 
The lack of benchmarking of stress markers (norepineph-
rine and cortisol) may be cited as a limitation. The ab-
sence of the evaluation of brain electrical waves (theta, 
beta, and alpha) can be considered another limitation. 
Therefore, the results should be interpreted cautiously, 
and future research should investigate the effect of com-
petitive anxiety on HRV by controlling for the stress 
markers and brain electrical waves. 
 
Conclusions 
 
Cognitive and somatic anxiety was determined to be 
negatively related with HRV, and athletes with a high 
magnitude of cognitive and/or somatic anxiety demon-
strated a greater degree of autonomic nervous system 
disturbance. Practically, psychological interventions are 
needed to improve anxiety states that are specific to per-
form well, and to improve HRV. It is worth mentioning 
that to repeat performance with short interval between 
events, a high aerobic capacity may be important. 
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Key points 
 
• The level of competitive-anxiety can predict HRV's 

response after competition in young swimming ath-
letes. 

• Young swimming athletes who demonstrate higher 
competitive-anxiety, may present high autonomic 
nervous system disorder, which can be evaluated by 
HRV.  

• Coaches are encouraged to periodically evaluate the 
competitive-anxiety of young swimming athletes. 
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