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INTRODUCTION 
Heart rate Variability (HRV), through the analysis of oscillations between heart rate 

consecutive intervals (R-R intervals), informs about the function of autonomic nervous system (ANS), 

associated with intern organism function (VANDERLEI et al., 2009). Changes in HRV can predict some 

factors associated with the health and performance of athletes. For example, the HRV is inversely 

associated with the level of pre-competitive anxiety (FORTES et al., 2017). 

Exist evidence that the recurrent cases of infection in athletes are not dependent of 

alterations in volume or intensity of the training, but yes because occurring for many other multifactorial 

aspects present in the sports area, principally in competition environments that involve travels, sleep 

interruption, psychological stress, and the contact with a mass of population (SIMPSON et al., 2020).  

Among these multifactorial aspects presents in competition, we can focus in a few factors 

that possibly interfere in the final performance of athletes, like stress, sleep deprivation, fatigue, 

muscular soreness and mood, that need to have yours association with HRV during the training and 

competition better investigated, being able to be the principals responsible for the reduction of HRV in 

the frequency domine together with the reduction of RESTQ-sports (principally in the sports specific 

variables).  

Against these possible factors interfere with HRV, our objective was to identify, through a 

systematic review and meta-analyses, whether some of these psychophysiological factors analyzed 

during the sport training (fatigue, soreness, stress, mood, sleep and cortisol) may be associated with 

alteration in heart rate variability.   

METHODS 

Search in literature 
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 In this Project we made a search in the data bases of PUBmed, SCOUPUS, COCHRANE 

and WEB OF SCIENCE, utilizing syntaxes for the words RMSSD, athletes and psychometric variables. 

The same syntaxes constructed for PUBmed was utilized as a model for the others bases, being this 

search the actualization of the scientific initiation of the last year present in this respective PROSPERO 

(code: CRD42020181966). 

 

Eligibility Criteria 

We include interventions or observational studies that evaluate the HRV in athletes before 

and/or after a period of training, in rest condition and that presented association data’s with fatigue, 

soreness, stress, mood, sleep and cortisol.  

 

Study Selection  

All the articles selected passed for two processes of exclusion, the first was by the reading 

of the abstract and title and the second was during the complete reading of this articles.  

Inclusion Criteria: 1) studies that presented athletes of any modality sports; 2) presented data of 

association between HRV and psychophysiological variables in any period of training or competition 

and 3) HRV analysed in rest.  

Exclusion Criteria: 1) Non-original studies; 2) studies with athletes with disabilities; 3) Studies that 

analysed HRV in an acute way; 4) studies that did not show any psychophysiological variable.   

Data’s extraction: we collected data of the association (r values) between RMSSD and 

psychophysiological markers, being since basal until delta before and after a training period and the 

psychological variables (fatigue, soreness, stress, mood, sleep, and cortisol), the position of HRV 

analyses, the number of participants, the modality practiced, sex of the participants and the time of 

HRV analyses.  

From that we made two distinct meta-analyses, one for each type of data collected (basal 

and delta), associating the psychophysiological variables with the RMSSD index. These analyses 

occurred with the use of Comprehensive Meta Analyses 3.0 software. When the heterogeneity between 

the studies was significant (p = < 0,05) we adopted the random effect for the data of the respective 

subgroups with heterogeneity. For the other side, when the heterogeneity was not significant (p = > 

0,05) we maintained the fixed effect of the studies.      

 

RESULTS AND DISCUSSION 

Were Included 13 studies and 28 subgroups, being 4 studies with 9 subgroups of data 

analysed by the delta of the post moment minus the pre moment of analyses period (FLATT; ESCO; 

NAKAMURA, 2017; MORALES et al., 2019; SOLANA-TRAMUNT et al., 2018; T. LIZUKA ET AL., 2020) 

and 9 studies with 19 subgroups with data analysed in a basal form (BOTEK; KREJČÍ; WEISSER, 

2014; FLATT et al., 2017; HAUER et al., 2020; LIMA-BORGES et al., 2018; MISHICA et al., 2021; 

NÚÑEZ-ESPINOSA et al., 2021; SANCHEZ; ROMERO; ORTIS, 2013; SEKIGUCHI et al., 2019).  

These studies included athletes of masculine and feminine sex, of different sports 

modalities, since soccer and swimming to Brazilian jiu-jitsu, lacrosse, and synchronized swimming. All 

the articles had association values of RMSSD index and psychophysiological aspects analysed and 

had different protocols between then, being that some of these studies analysed these data in a training 

period, pre-competition, competition, or tests. The HRV data were collected during rest conditions in all 

studies, with exception of two that collected HRV during the sleep (MISHICA et al., 2021; SEKIGUCHI 
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et al., 2019). Preferentially this HRV analyses occurred in supine position, but two studies only 

analysed in seated position (FLATT; ESCO; NAKAMURA, 2017; T. LIZUKA ET AL., 2020) and one in a 

orthoclinostatics way (BOTEK; KREJČÍ; WEISSER,2014). 

 

Figure 1. Forest plot 1: Association between HRV and psychophysiological factors basal Data’s: 

CP: competition period; GP: general period; SP: specific period.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Forest plot 2: Association between HRV and psychophysiological factors Delta Data’s. 

 

 

Heterogeneity: Q value: 21.359; P value: 0.2616; I - squared: 15.7268 %; Tau squared: 0.0129. 
Test of null (2 tail):  Z value: -1.4894; P value: 0.1363.  

Heterogeneity: Q value:  23.0139 ; P value: 0.0033; I - squared: 65.2384 %; Tau squared: 
0.2669. 
Test of null (2 tail):  Z value: 0.7839 ;  P value: 0.433.  
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Not was founded any significant association between the HRV and psychophysiological 

aspects in the analyses of basal data’s (LL= - 0.204; UL = 0.28; r = 0.088; p = 0.136) (Figure 1 - forest 

plot 1) in one homogeneous analyse (I² = 15.726) and neither in the delta analyse (LL= -0.145; UL = 

0.328; r = 0.097; p = 0.433) (Figure 2 - forest plot 2) in one analysis heterogeneous (I² = 65.23), when 

considered all the types of psychophysiological aspects together.  

From the above, one of the factors that may had contributed for these result is the fact that 

a lot of athletes developed a ability to coping with any type of stress because of diverse strategies, for 

example, form methods of visualisation and simulation of positive feelings (LITWIC-KAMINSKA, 2020), 

this could assistant the no alteration of HRV in stress and/or fatigue moments, because of no 

sympathetic activation.  

Other physiologic aspect that can explain the result founded is that the activity regulation of 

autonomic nervous system (ANS) is complex, suffering regulations of a diversity of brain areas, like the 

limbic system, form by hypothalamus, amygdala, and medial pre-frontal cortex (KIM et al., 2018). As for 

the complexity of these system, Hans Seyle (1956), presents a model of three stages to respond a one 

stress situation, the first one is the alarm reaction where the organism react for one stress situation with 

a fight or run answer (sympathetic activity); in the second stage, called resistance stage, the body start 

to adapted his self to the stress situation, this is characterized by the return of a lot of physiological 

function to theirs basal values by the parasympathetic reactivation, even though the level of glucose, 

cortisol and adrenaline still have high concentration; and to finish the third stage is the exhaustion one, 

they occurs when the adaptation needed to the resistance stage are loosed.  

Is possible that because of a parasympathetic predominance present in athletes 

(SUBRAMANIAN et al., 2019), caused by the high training level, these population presents a better 

stage two of these coping stages created by Hans Seyle (1956), and this prevent the reduction in the 

HRV in a chronic way during big an long situation of stress, like a training or competition period.  

Together with the indicated above, the physical training can promote peripherical 

alterations, that can promote a bigger resistance to copping with a stress situation. In fact, are evidence 

in animals (DELP; MCALLISTER; LAUGHLIN, 1993; WIEGMAN et al., 1981) that showed alterations 

caused by physical training in the organism answers in relation to the presence of concentration of 

noradrenaline, these happened by a reduction in the sensibility of the adrenergic receptors alpha 

caused by the excess of norepinephrine and epinephrine during the exercise, promoting a reduction in 

the vasoconstriction mediated for these catecholamines (DELP, 1995) and preventing HRV reduction.   

CONCLUSION 

We concluded that did not have associations between psychophysiological aspects and the 

HRV in rest conditions, like their variation after a training period. Possibly are psychophysiological 

factors (copping with stress situations), central aspects (ANS adaptation) and peripherical factors (like 

norepinephrine resistance) that influence these association of HRV and psychophysiological aspects 

that should continuing being investigated in future works.     
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