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ABSTRACT 

Objectives: To compare the effectiveness of training cognitive-behavioral strategies and interventions based on 

mindfulness in the competitive stress of snipers (ie, salivary cortisol level) with two-month follow-up. Methods: 

Twenty-four young male professional snipers with a history of shooting for at least 3 years were randomly divided 

into three groups: cognitive-behavioral intervention (n = 8), intervention based on mindfulness (n = 8) and group of 

control (n = 8). Participants in the experimental groups participated in six training sessions over six weeks (75-90 

minutes each session). The concentration of salivary cortisol was measured at rest, pre and post-test and follow-up. 

Results: ANOVA with repeated measures showed a main effect for the group (F2.21 = 3.787, sig = 0.039) and stage 

(F3.21 = 52.529, sig = 0.001) and also the interactive effect between the groups in the stage (F6, 42 = 3.700, sig = 

0.005). Repeated measures ANOVA showed that the cognitive-behavioral intervention at the level of salivary cortisol 

had an effect on the post-test, while the mindfulness intervention had positive effects on the post-test and follow-up 

times. There was no significant difference between the mindfulness and cognitive-behavioral groups in the post-test. 

In addition, the results of the follow-up time showed that there was a significant difference only between mindfulness 

and the control group. Practical Applications: The results indicate that the practice of psychological skills, especially 

mindfulness, can be used to reduce pre-competition stress. 

Keywords: cognitive-behavioral strategy training, mindfulness-based intervention, salivary cortisol, pre-competitive 

stress. 
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RESUMEN 

Objetivos: Comparar la efectividad del entrenamiento de estrategias e intervenciones cognitivo-conductuales 

basadas en la atención plena en el estrés competitivo de los francotiradores (es decir, nivel de cortisol salival) con un 

seguimiento de dos meses. Métodos: Veinticuatro francotiradores profesionales varones jóvenes con antecedentes 

de disparos durante al menos 3 años se dividieron aleatoriamente en tres grupos: intervención cognitivo-conductual 

(n=8), intervención basada en la atención plena (n=8) y grupo de control (n=8). Los participantes de los grupos 

experimentales participaron en seis sesiones de formación durante seis semanas (75-90 minutos cada sesión). La 

concentración de cortisol en saliva se midió en reposo, antes y después de la prueba y el seguimiento. Resultados: 

ANOVA con medidas repetidas mostró un efecto principal para el grupo (F2.21=3.787, sig=0.039) y etapa 
(F3.21=52.529, sig=0.001) y también el efecto interactivo entre los grupos en la etapa (F6, 42=3.700, sig=0.005). El 

ANOVA de medidas repetidas mostró que la intervención cognitivo-conductual a nivel de cortisol salival tuvo un 
efecto en el postest, mientras que la intervención de mindfulness tuvo efectos positivos en el postest y los tiempos de 

seguimiento. No hubo diferencias significativas entre los grupos de atención plena y cognitivo-conductual en la 

prueba posterior. Además, los resultados del tiempo de seguimiento mostraron que hubo una diferencia significativa 

solo entre la atención plena y el grupo de control. Aplicaciones prácticas: Los resultados indican que la práctica de 

habilidades psicológicas, especialmente la atención plena, se puede utilizar para reducir el estrés previo a la 

competencia. 

Palabras clave: entrenamiento en estrategias cognitivo-conductuales, intervención basada en mindfulness, cortisol 

salival, estrés precompetitivo. 

 

RESUMO  

Objetivos: Comparar a eficácia do treinamento de estratégias cognitivo-comportamentais e intervenções baseadas 

na atenção plena no estresse competitivo de atiradores (ou seja, nível de cortisol salivar) com acompanhamento de 

dois meses. Métodos: Vinte e quatro jovens atiradores profissionais do sexo masculino com histórico de tiro por pelo 

menos 3 anos foram divididos aleatoriamente em três grupos: intervenção cognitivo-comportamental (n=8), 

intervenção baseada em atenção plena (n=8) e grupo de controle (n=8). Os participantes dos grupos experimentais 

participaram de seis sessões de treinamento durante seis semanas (75-90 minutos cada sessão). A concentração de 

cortisol salivar foi medida nos tempos de repouso, pré e pós-teste e acompanhamento. Resultados: ANOVA com 

medidas repetidas mostrou um efeito principal para o grupo (F2,21=3,787, sig=0,039) e estágio (F3,21=52,529, 

sig=0,001) e também o efeito interativo entre os grupos no estágio (F6, 42=3,700, sig=0,005). ANOVA com medidas 

repetidas mostrou que a intervenção cognitivo-comportamental no nível de cortisol salivar teve efeito no pós-teste, 

enquanto a intervenção de atenção plena teve efeitos positivos nos tempos de pós-teste e acompanhamento. Não 

houve diferença significativa entre os grupos mindfulness e cognitivo-comportamental no pós-teste. Além disso, os 

resultados do tempo de acompanhamento mostraram que houve diferença significativa apenas entre a atenção plena 

e o grupo de controle. Aplicações Práticas: Os resultados indicam que a prática de habilidades psicológicas, 

especialmente a atenção plena, pode ser usada para reduzir o estresse pré-competição. 

 

Palavras-chave: treinamento de estratégias cognitivo-comportamentais, intervenção baseada em mindfulness, 

cortisol salivar, estresse pré-competitivo. 
 

INTRODUCTION 

Undoubtedly, at any level and in each 

discipline, athletes may face many pressures from 

competition and performance (Humara, 1999). One of 

the most phenomena that lead to acute stress is the 

participation in the sporting events for success 

(Aranzana Juarros et al., 2018). Stress, in particular, is 

by far the most studied phenomenon in sport 

psychology (Coelho et al., 2014). Researchers say that 

stress is a bio-hormonal response to the social-

psychological environment and internal and external 

stimuli and being in a variety of competitive 
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conditions, in addition to creating pressure in the 

psychological dimension, changes the physiological 

response of athletes and depending on its severity and 

the athlete's perception, it can have detrimental effects 

on the psychological and physical aspects of the 

organism (Filaire et al., 2014; Arruda et al., 2017; 

Capranica et al., 2017). Regarding psychological 

stress, the researchers believe that the reason for this 

is an increase in the activity of the limbic system, 

especially the amygdale and the hippocampus region, 

which sends signals to the posterior medial part of the 

hypothalamus (Glesson, 2007; Stojanovich, 2010; 

Webster Marketon & Glaser, 2008). Therefore, the 

final product of the hypothalamus-pituitary-adrenal 

axis (HPA) is cortisol, which is activated when faced 

with psychological and physical stress conditions, and 

the dangerous physiological complications caused by 

these changes may be very worrying (Budde et al., 

2018; Hellhammer et al., 2009). Cortisol is a reliable 

indicator of HPA axis functions and when a 

competitive demand is perceived, the HPA axis is 

activated resulting in an increase in cortisol (Coelho et 

al., 2014). 

Despite extensive research on competition 

stress, our understanding of this phenomenon is 

ambiguous. Due to the importance of the subject, in 

recent years, researchers have tried to provide 

effective ground for athletes to deal with stress in 

different sports by conducting extensive research on 

the causes of stress and ways to deal with it. Reduce 

their emotional and psychological problems at 

sporting events (Olmedilla et al., 2019; McCormick et 

al., 2017). During the last 30 years, the psychological 

techniques predominately used to enhance athletic 

performance and self-control of internal states have 

stemmed mainly from psychological skills training 

(PST), which is influenced mostly by cognitive-

behavioral theories (John et al., 2010). 

In fact, cognitive-behavioral intervention 

(CBI) is based on the assumption that negative internal 

states, such as negative thoughts, emotions and 

negative physical sensations have prevented the 

desired performance and they must be stopped, 

controlled or decreased through positive thoughts and 

self-confidence. The role of cognitive-behavioral 

strategies for controlling emotions, facilitating 

adaptation to competitive pressure, and enhancing 

performance among athletes have been confirmed in 

amateur, academic, professional and Olympic 

(Humara, 1999). 

For example, Davis et al. (2009) investigated 

the efficacy of cognitive-behavioral methods on 

reducing the mood and salivary cortisol in a 30-year-

old Olympic athlete, reducing the distress and levels 

of salivary cortisol following the program.  John et al 

(2010) found the effect of music therapy on HPA-Axis 

by decreasing the level of Salivary Cortisol and 

reducing pre-competition stress on shooting 

performance. Coelho et al. (2014) in a research study 

in volleyball players showed that the mental training 

program had a significant reduction in salivary cortisol 

concentration and stress.  Slimani et al. (2017) 

investigated the effectiveness of psychological 

physical interventions on the physiological and 

hormonal changes (cortisol) in elite athletes and 

reported physiological compatibility and cortisol 

levels. However, some studies, such as Olmadilla et al. 

(2019) did not observe a significant difference in the 

stress control factor of adolescent football players 

following 8-week behavioral cognitive program. In 

the study of Wegner et al. (2014) the increase in 

cortisol levels was found after psychosocial stress, not 

exercise with different intensities in school classes.  
Despite the positive results of CBI, recent 

literature emerged from among the collections of sub-

disciplines of the psychology has been questioned this 

assumption that negative internal experiences always 

lead to negative behavioral consequences. Some 

scientific studies suggest that suppressing thoughts 

and controlling negative thinking patterns can increase 

unwanted cognitive activities (Gardner & Moore, 

2006; Gardner & Moore, 2007). So nowadays, we are 

faced with the third generation of new and integrated 

therapies that can be called generalized acceptance-

based models. 

 Recently mindfulness-based interventions 

(MBI) are used as the new interventions to treat and 

prevent many psychological disorders and problems. 

Mindfulness means paying attention at the present, in 

a specific, purposeful and non-judgment manner. 

Mindfulness allows an individual to reviewall internal 

and external in formational input and to be able to 

experience the changed relationship toward normal 

reactions. The goal of the MBI is to reduce suffering 

by developing equanimity in mind and body, as well 

as gaining insight in to mental and physical conditions 

that inhibit an individual's capacity to respond pro-

actively and effectively to daily events (Scott-

Hamilton et al., 2016; Mehrsafar et al., 2019). 
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This approach is clearly both in terms of both 

theoretical and interventional strategies, different from 

the traditional practice of psychological skills 

approach that dominates applied sport psychology 

(Gardner & Moore, 2006; Gardner & Moore, 2007). 

The effectiveness of MBI on phychological variables 

such as flow (Meggs & Chen, 2019; Chen & Meggs, 

2019), anxiety (Scott-Hamilton et al., 2016; Chen & 

Meggs, 2020), worries and task-irrelevant thoughts. 

However, only a few studies have examined the effect 

of MBI on salivary cortisol changes due to competitive 

stress (Thompson et al., 2011; Pascoe et al., 2017). For 

example, John et al. (2011) found a decrease in 

salivary cortisol levels after a mindfulness awareness 

program and also in the follow-up stage. MacDonald 

and Minahan (2018) showed reduced salivary cortisol 

levels in wheelchair basketball players following their 

eight-week mindfulness program. Also, MehrSafar et 

al. (2019) showed the effectiveness of mindfulness 

exercises on reducing psychological and physiological 

responses to competitive stress in elite athletes. Also 

these changes remained stable up to 2-month follow-

up.  

The studies of the effectiveness of 

psychological interventions on factors such as stress 

have found different results. Because of pressure of 

competition threatens the athletes' psycho-

physiological health, the researches must conduct and 

find the suitable and consistent intervention to control 

the negative effects of stress-related behavior 

(Mehrsafar et al., 2019). The most of researches have 

done in the field of psychological dimension of stress, 

and investigations in the strategies of reduction and 

coping with physiological indicators of stress are in 

the early stages. Although psychology studies have 

often focused on the brain alone, recently 

investigations are about the role of hormones on the 

brain function and also the use of physiological and 

biochemical indicators (e.g., blood and salivary 

cortisol) to understand the effects of stress (Davis et 

al., 2019). Given the role of stress in elevating cortisol, 

athletes have to use different psychological 

interventions to decrease the harmful effects of stress 

on the immune system. 

In addition, despite the need to examine the 

long-term effects of interventions (efficacy), few 

psychological studies have followed up their training 

programs and reported only their immediate effects 

(effectiveness). In fact, effectiveness considers 

immediate effects after the program, while the 

efficiency associated with long-term effects is related 

to the consequences of the effectiveness (Rumbold et 

al., 2012). There has been no research on the 

comparison of the effectiveness of CBI and MBI on 

the concentration of salivary cortisol; new 

interventions in the field of exercise seem necessaries. 

Therefore, the objective of this study is to compare the 

effectiveness of cognitive–behavioral strategies 

training and mindfulness based-interventions on 

shooters competitive stress (i.e., level of salivary 

cortisol) with two-months follow-up. Our hypothesis 

is that CBI and MBI will have lower levels of cortisol 

concentration in comparison to control group in post 

test, and MBI lower levels of cortisol concentration in 

comparison to CBI and control group in follow-up. 

 

MATERIAL AND METHOD 

 

Sample  

The statistical population of the study 

consisted of all male (gun and pistol) shooters with age 

range of 17-22 years old who were volunteered to 

participate in the research after obtaining a formal 

license from the Yazd province youth and sports 

department.  All athletes have had at least three years 

of regular activity in the field of shooting and 

experience in provincial and national competitions, 

and have been physically and psychologically in 

perfect health. 

 

Training Protocol 

The psychological training program was 

conducted under the supervision of a researcher and 

with the help of an experienced clinical psychologist. 

Participants in the experimental groups participated in 

six training sessions during six weeks (75-90 minutes 

each session). The cognitive-behavioral intervention 

program was similar to the included identifying 

stressful thoughts, avoiding and stopping negative 

thoughts, relaxation, mental training, visualization and 

imagery, positive self-talk, attention and 

concentration, and adjusting arousal, increase or 

decrease the level of activation and daily homework 

(Patrick & Hrycaiko, 1998). The mindfulness 

intervention program includes raisin exercises, sitting 

meditation focusing on breathing, body scanning 

meditation, yoga practice, walking meditation and 

special exercise meditation (John et al., 2011; 

MacDonald & Minahan, 2018; KabatZinn et al., 1992) 

and daily homework.  
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 It should be noted that at the end of each 

session, special worksheets were given to individuals 

to record homework and a message was sent in 

cyberspace to remind them about doing homework 

and recording activities. Subjects were asked to use 

and record the taught sessions of the sessions during 

the weekdays in their daily activities, and to participate 

in a group discussion at the beginning of the next 

session. 

 

Salivary Cortisol Measurement 

Cortisol measurement in research has been 

used as a stress marker. It is a simple, non-invasive and 

stress-free method for measuring the activity of the 

axis of HPA and is a classic biological index for 

measuring the degree of stress or tension (Hellhammer 

et al., 2009). Cortisol, the most important 

glucocorticoid, is synthesized by the adrenal cortex 

and can be assessed by salivary, urinary, and plasma 

testing. The advantage of the salivary cortisol 

measurement over plasma testing is because of an 

easier and a noninvasive assessment of cortisol. 

Salivary cortisol has been commonly used as a 

biomarker of psychological stress and related mental 

and/or physical diseases. It is also a reliable indicator 

of (HPA) axis functions (Wegner et al., 2014). 

In this study, the salivary cortisol level was 

studied as a dependent variable and the salivary 

samples of athletes were performed four times: Before 

the first and second official match (pre-test and post-

test), before the third official match (follow-up phase, 

two months after the post-test) and at rest time (one 

week after the first match). To measure the stress level 

was used Cortisol (German IBL cortisol kit, RE52611 

model with sensitivity of 0.1μg/dl) with ELISA 

method. The researcher collected salivary samples of 

athletes for 10-15 minutes, before the start of the 

selected matches in the province (Because of the 

assurance of the importance of the match for athletes) 

to measure the level of salivary cortisol (this field was 

chosen because the level of the tournament, the 

opponent team and have not a different effect on the 

stress of athletes). 
 To measure cortisol, before the official match, 

athletes were asked to wash their mouths with half a 

glass of cold water and after keeping one to two 

minutes of salivary in their mouth; they took about 2-

3 mg of your unconventional salivary into the test 

tubes. The matches started at 11 a.m. and lasted about 

75 minutes. Also, the measurement of cortisol levels 

was done during the rest because athletes did not 

experience any stress. After applying the desired 

intervention, the researcher again recollected salivary 

cortisol from athletes again 10-15 minutes before a 

formal match with similar sensitivity to the previous 

round. It should be noted that cortisol secretion 

follows the night rhythm and therefore, sampling time 

was the same at all stages and the effect of night-time 

rhythm was controlled on the secretion of hormones. 

At all stages of the experiment, the salivary samples 

collected were quickly frozen and transferred to the 

specialized laboratory as soon as possible. After 

collecting salivary samples, the specimens were 

frozen at -20 ° C until laboratory tests. At the test day, 

the samples were first placed at room temperature to 

exit them from freeze mood. Then salivary specimens 

were centrifuged to dissolve the mucus. Concentration 

of cortisol was measured using transparent fluid in the 

tube. All salivary specimens were tested under the 

same environmental conditions (time, place and 

experimenter). 

 
Experimental procedures 
 This is an experimental research using a pre- 

and post-test, follow-up design with control group. 

Thus, to select the research samples, the consent, 

psychological, physical forms and activity history was 

used in the research. According to the information 

obtained from the coaches and athletes, none of the 

participants had a history of attending psychological 

classes and this period was their first experience. After 

selecting the qualified individuals according to the 

information obtained from the questionnaire and 

explanation of the purpose of the present study, 

written consent and commitment form of participation 

in the class and test were taken. Twenty four 

participants were randomly assigned into three groups: 

cognitive-behavioral intervention (n=8), mindfulness 

based intervention (n=8) and control group (n=8). 

Statistical analysis 

 In this research, descriptive statistics were 

used to categorize information and presenting means 

and standard deviations and from inferential statistics 

for data analysis. The Shapiro-Wilk test was used to 

determine the normality of the data, and repeated 

measure ANOVA and one way ANOVA were used to 

compare the concentration of salivary cortisol in the 

control and experimental groups. In addition, Tukey's 

post-hoc test (LSD) was performed with the objective 

of multiple comparisons. In all tests, the confidence 
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level was considered to be 0.05. Data were analyzed 

by software SPSS version 20. In order to obtain the 

sample calculation, GPower version 3.1. was used. 

 

RESULTS 

The demographic characteristics of the two 

experimental and control groups are presented in 

Table 1. 

 

Table 1 - The demographic characteristics of the two 

experimental and control groups. 

Control 

group 

(N=8) 

CBI 

group 

(N=8) 

MBI 

group 

(N=8) 

Group 

Variable 

19±1.24 19.4±1.71 20±1.05 
Age 

(year) 

175.2±2.82 172±2.36 174±2.49 
Height 

(cm) 

62.7±1.88 63.6±2.71 64.2±1.68 
Weight 

(kg) 
To evaluate the normality of data distribution, 

according to the number of samples, Shapiro-Wilk test 

was used in all variables of the study, a significance 

level greater than 0.05 was obtained, which indicates 

the normality of data distribution.  The results of 

cortisol analysis using the mixed analysis of variance 

with 3 (group) * 4 (stage) design showed the main 

effect for group (F2,21 = 3.787, sig = 0.039) and stage 

(F3,21 = 52.529, sig = 0.001) and also the interactive 

effect between the groups in the stage (F6,42 = 3.700, 

sig = 0.005) is significant. Due to the significance of 

the main effect for the group and the stages, in order 

to evaluate the differences between the groups, 

ANOVA test was used and also to evaluate the 

differences between the stages in each group (main 

effect for the stage), repeated measures analysis of 

variance test was used.  
 

Main effect for group 

The results showed that there was no 

significant difference between the groups in the 

resting stage (F2,21 = 0.000, sig = 1.000) and pre-test 

(F2,21 = 0.470, sig = 0.631), but in the post-test stage 

(F2, 21 = 9.176, sig = 0.001) and follow-up (F2,21 = 

4.207, sig = 0.028) there was a significant difference, 

so that in the post-test stage, both groups CBI and MBI 

were significantly different from the control group (P 

= 0.001), but the difference between MBI and CBI 

groups was not significant (P = 0.931). Also, in the 

follow-up stage, only the MBI group was significantly 

different from the control group (P = 0.01). However, 

there was no significant difference between the CBI 

and control groups (P = 0.057) and the MBI and CBI 

groups (P = 0.471). 

 
Main effect for stage 

The results of the study showed that there was 

a significant difference between the stages in the 

mindfulness group (F3,5=9.314, sig=0.019), so that 

the difference between the stages of rest – pre-test, 

pre-test–post-test was significant (P<0.05) and the 

only difference between post-test and follow-up is not 

significant (P=0.20). In the cognitive-behavioral 

group, the difference between the stages (F3,5=9.314, 

sig=0.001)  was significant, so that the difference 

between the stages of rest, pre-test and post-test was 

significant (P<0.05), and only the difference between 

the stages of pretest and follow up are not significant 

(P = 0.354). In the control group, the difference 

between the stages was significant (F3,5 = 23.922, sig 

= 0.001), so that the difference between stages of 

resting and pre test (P=0.02) was significant and 

difference between the stages pre test – post test and 

post test – follow up (P>0.05) was not significant (See 

fig. 1). 

 
Figure 1. Cortisol changes in CBI and MBI and 

control groups at different stages. 

 
DISCUSSION  

Stressful conditions during competitions 

produces significant changes in physiological, 

psychological, and behavioral responses and provoke 

psychological disorders, that may negatively on the 

affect the athlete’s performance (Brown & Fletcher, 

2017; Bennet & Maynard, 2017). The present study 

compares the effectiveness of cognitive-behavioral 

intervention and mindfulness based intervention on 

the competitive level of shooters using a valid 
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physiological index such as salivary cortisol. The 

findings showed that both methods of cognitive-

behavioral strategies training and mindfulness-based 

intervention had a positive and significant effect on 

reducing the levels of salivary cortisol in the 

participants. Although there was no significant 

difference on salivary cortisol level in the resting and 

pre-test stages between groups, the salivary cortisol 

level of the cognitive-behavioral and mindfulness 

strategies group decreased after six weeks of training 

and this amount was maintained for the mindfulness 

group at a two-month follow-up stage. The results also 

show that there is a difference between the control and 

experimental groups at the salivary cortisol level in the 

post-test, but there is no significant difference between 

cognitive-behavioral strategies and mindfulness 

groups in the post-test and follow-up stages. 
As mentioned, in addition to psychological 

reactions, the acute response to competitive stress also 

involves the activation of physiological systems 

including the activation of the autonomic 

nervoussystem (ANS) with the release of 

catecholamines and the HPA axis with the creation of 

cortisol (Hellhammer et al., 2009). The researchers 

agree that in addition to the effect of physical activity, 

the psychological arousal associated with competition 

also affects the HPA axis and increases the production 

and secretion of cortisol (Haneishi et al., 2007). 

Considering that the research participant did not have 

physical activity and pressure before the competition, 

a significant increase in cortisol before the 

competition in relation to rest can be attributed to the 

psychological pressures of the competition and its 

reduction after intervention as a result of CBI and MBI 

interventions. 

 The findings of the present study are 

consistent with the results of Coelho et al. (2014) and 

Eslimani et al. (2017) following a traditional 

psychological program, while inconsistent with the 

results of Olmedilla et al. (2019). They given the 

higher scores on psychological skills and performance 

appraisal of players, stated that subjects may have 

been able to improve stress management related to 

performance appraisal and the use of techniques and 

psychological resources. However, these differences 

between studies may be due to the nature of the 

intervention and the type of program, the location and 

duration of the program. 

Also, in explaining these findings and 

according to studies that are consistent with the results 

of this study, psychological skills training based on the 

cognitive-behavioral model has been effective in 

reducing the negative physiological responses of 

competitive stress, in other words, CBI has probably 

been able to prevent negative thoughts and emotions, 

such as tension, and also cause a balance in the HPA 

axis, which will result in the prevention of high 

cortisol secretion. 

 In addition, the psychological skills training 

based on the cognitive-behavioral model approach 

helps the individual to recognize distorted thought 

patterns and dysfunctional and to adjust and correct 

irrational thoughts and belief systems. CBI in athletes 

emphasizes the usefulness of thoughts and cognitions 

that lead to positive emotions and moods in sport 

achievement. In other words, this method challenges 

the athlete's cognitive distortions and launches them 

with cognition that is effective and compatible with 

the sport (Murphy et al., 1993; Turner et al., 2014). 

In this study, to evaluate the effectiveness of 

cognitive-behavioral approach, an intervention 

package were used including identifying stressful 

thoughts, avoiding and stopping negative thoughts, 

relaxation, mental training, visualization and imagery, 

positive self-talk, self-regulation and daily homework. 

Murphy y Jowdy (Sofian et al., 2009) stated that 

imagery and relaxation techniques are important 

elements of stress adjustment. Researchers believe 

that training traditional psychosocial skills, such as 

relaxation and imagery help athletes to control the 

autonomic nervous system and gain enough awareness 

of internal changes in the body and consequently, the 

self-regulation ability and, in addition, use them in 

difficult tought situations. Researchers also show that 

imaging enhances the ability to perceive cognitive and 

physical symptoms in any situation. According to the 

physiological dimension of attention-arousal theory, 

imaging can help the athlete to regulate the level of 

arousal and thus reduce muscle tension (Lau & 

McMain, 2005). Also, Relaxation is a combination of 

cognitive-behavioral and psychological-physical 

interventions that create a balance between mental and 

emotional functions and reduce physical and 

psychological stress by creating appropriate physical 

and mental responses (Theodorakis et al., 2008). 

Relaxation exercises decrease the threshold for 

stimulating muscle synapses (Coelho et al., 2014) and 

can also reduce blood cortisol stress, heart rate, 

respiration rate and blood lactate (Coelho et al., 2014). 
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Theodorakis et al. (2008) state that self-talk in 

addition to self-confidence, regulate cognitive and 

emotional reactions. Positive self-talk reduces 

negative thoughts and emotions through deliberate 

adjustment of speech content, and helps the athlete to 

be optimistic and positive (Mills et al., 2000). Walter 

et al. (2019) say that this method has a positive effect 

on psychological and behavioral factors and 

physiological variables. Positive self-talk also causes 

a balance between posterior and anterior 

hypothalamus and thus prevents undesirable effects 

from stress (Kasala et al., 2014). Also, in this research, 

the skill of stopping negative thoughts was taught 

during training and competition that athletes should 

stop negative thoughts with an image or sign, such as 

"red", or a saying like "stop" (Shapiro et al., 1998). 

 Most studies that use mental practice have 

shown an increase in the facilitation of symptom 

following their own schedule. In fact, mental practice 

based on the cognitive-behavioral model can 

significantly change the behavior and attitude of the 

athlete toward competition, which leads to self-

regulation and self-confidence. Most researchers 

believe that multi-component interventions often have 

a positive effect on stress reduction and may help to 

optimize the various components of stress (Rumbold 

et al., 2012). Kasala et al. (2014) believe that this 

method can reduce the activity of the sympathetic 

nervous system, which in turn can reduce the activity 

of the AHP axis. In this study, a multi-component 

intervention package was used and reduction of stress 

was shown after 6 weeks of CBI.  

 One of the strengths of this study was to 

review the two-month follow-up phase, identify long-

term effects, and evaluate the efficacy of the training 

program. The results showed that the effects of 

cognitive-behavioral training programs were 

eliminated in the follow-up phase. Also, the results 

showed no significant difference between the pre-test 

and follow-up stages. The study with taking he 

intervention package of traditional psychological 

skills was not found, but included the follow-up phase 

of the traditional psychological skills training program 

(music therapy).  The results of present study did not 

match the findings of John et al. (2010) that showed 

positive effects of a relaxing music type after one week 

of their program on reducing salivary cortisol, while 

in the present study, the efficacy of this program was 

lost in the follow-up phase. Of course, it should be 

noted that the present study included a different 

psychological program consisting of multi-component 

intervention package with daily homework and a long-

term follow-up phase. Perhaps the difference in the 

length of time the investigation of the follow-up phase 

led to this discrepancy. Anyway, this issue requires 

more research, and thus, there should be appropriate 

time interval to confirm the validation and efficacy of 

the programs, at least two months (Rumbold et al., 

2012). John et al. (2010) have considered the limited 

follow-up time of one week, and therefore, 

determining the validity of their intervention requires 

future research. 

 Also, the results of the MBI group showed a 

significant difference in salivary cortisol levels 

following this program in the post-test phase and this 

effect was maintained at least until the two-month 

follow-up phase. In addition, there was a significant 

difference between the pre-test and follow-up stages. 

The results are consistent with the findings of John et 

al. (2011) and MehrSafar et al. (2019). This finding 

is consistent with studies that have shown the 

negative relationship between mindfulness and stress 

perception  

Although cognitive-behavioral programs use 

control and emotion regulation strategies to help the 

athlete to control stress and negative emotions, the 

mindfulness practice program focuses on the non-

judgment acceptance of internal experiences, 

especially in the negative internal states. The 

mindfulness exercises program has ability to allow the 

passing of thoughts and reduces the occurrence and 

appearance of negative thoughts and leads to a 

reduction in the concern associated with assignment 

and thought unrelated to the task. These exercises lead 

to a state of mental relaxation, a reduction in tension 

and a reduction in symptoms and physical complaints. 

Although the main goal of the mindfulness is not 

relaxation, but observing the acceptance of internal 

negative events without any judgment about them can 

reduce stress and increase calmness. Mindfulness may 

be effective in helping to improve the relaxation 

response, improves attention self-regulation, and can 

serve as a strong behavioral coping tool which 

encourages participants to "see stress as a challenge, 

not a threat." It improves physiological relaxation and 

deep cognitive-behavioral changes, and can be an 

effective treatment for both physiological and 

cognitive aspects of stress, and teaches new ways of 

thinking about stressful situations and its management 

(Shapiro et al., 1998). Williams et al. (2001) have 
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suggested that mindfulness can be an effective 

treatment for both physiological and cognitive aspects 

of stress, and teaches new ways of thinking about 

stressful situations and its management. Also, it has 

been shown that these exercises can reduce cortisol 

levels in stressful situations (Mehrsafar et al., 2019). 

Some evidence suggests that mindfulness exercises 

may be related to structural changes in the parts of the 

brain that deal with sensory, cognitive, and emotional 

processing, which reduces negative emotions by 

labeling negative emotional stimuli (Pepping et al., 

2013; Creswell et al., 2007). In this study, the 

possibility of accepting negative experiences and a 

low attention to anxiety symptoms may help to reduce 

stress before the competition.  

Another possible explanation for the findings 

of the present study is the individual creates an 

interaction between bodily, cognitive, and emotional 

processes by focusing on consciousness on his own 

body, which in turn causes him to accept or 

acknowledge the emotions resulting from events and 

to return to the balance after experiencing negative 

emotions. MBI allows the athlete to train mindfulness 

techniques while they are experiencing sensations 

(e.g. nervousness) and thoughts (e.g. subjective 

distress). It is assumed that the athlete is capable to 

observe naturally occurring competitions non-

judgmentally and non-reactively thereby increasing 

performance. Mindfulness permits athletes to be able 

to regulate thoughts and emotions (related to 

challenges and abilities) to enter awareness and act 

with awareness in competitive situations. This state 

may prevent self-critical thoughts and reflect true 

reality (Mehrsafar et al., 2019). It is also possible that 

MBI supports athletes to have an open and non-

judgmental approach to thoughts and feelings, which 

prevents athletes from being involved in unpleasant 
judgmental thoughts about the self (Scott-Hamilton et 

al., 2016; Pepping et al., 2013). MBI helps athletes to 

face challenges and stressors by providing a self-

regulatory process incompetition. By gaining the 

ability to reappraise com-petitive challenges, athletes 

should be enabled to simultaneously evaluate 

psychological re-activity and regulate their 

physiological arousal response (Mehrsafar et al., 

2019). It seems that the athletes in the present study, 

by directing their attention and awareness of the 

unpleasant experiences they have had and accepting 

these experiences without any judgment towards 

positive, pleasant and favorite events, have created an 

acceptable and acceptable mental state that this has led 

to a reduction in stress. 

The findings are similar to the results of 

Pascoe et al. (2017) and Mehrsafar et al. (2019) about 

the positive effects of mindfulness program on 

reducing salivary cortisol levels in the follow-up 

phase. The results of Pascoe et al. (2017) showed a 

decrease in cortisol concentrations in the post-test 

phase and this reduction was maintained in the two-

month follow-up phase, although the follow-up time 

in the two studies was different. In the present study, 

although the participants had a history of shooting for 

three years, but had no history of participation in 

psychological classes, and perhaps this is why the 

training program on CBI and MBI in reducing level of 

cortisol. However, comparison of groups shows that 

although there is a difference between the 

experimental and control groups in the post-test, there 

was no significant difference between CBI and MBI in 

post-test and follow-up stages. So both strategies can 

be used as a means for reducing stress.  
 

PRACTICAL APPLICATIONS 
 In general, the presence of psychological 

unknowns in some areas, especially athletic 

performance, instructors and physical education 

specialists are required to work more closely with their 

athletes in order to correct planning for them. By 

studying several researches on the effect of 

psychological skills on stress, we conclude that there 

are contradictory results in the investigated factors. 

Therefore, research to find the best way to reach the 

ultimate goal of an athlete, which is increasing 

exercise performance, is needed. Considering that the 

present study is one of the few studies on the effect of 

traditional psychological and mindfulness programs 

on salivary cortisol levels, future research requires 

researchers to design effective stress-related 

interventions and consider their efficacy in other 

sports. 
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