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ABSTRACT
Introduction: To achieve an improvement in self-regulation, and consequently competitive performance, 

it is necessary to evaluate psychological skills training programs. It was hypothesized that the introduction of 
autogenic training and guided imagery could bring about positive changes in anxiety and self-confidence, as 
compared to regular training and competitive activities. Objective: To investigate the effects of a psychological 
skills training program on the optimization of anxiety and self-confidence. Methods: Twenty-four athletes from 
the Serbian national karate team were divided into experimental (EXP) and control (CON) groups. During eight 
weeks, both groups underwent an identical karate training and competing program. The program was adapted 
for top karate athletes according to their daily routines and the specific demands of the activity. In addition, 
the EXP group underwent the psychological skills training program, based on autogenic training and guided 
imagery. The Competitive State Anxiety Inventory-2 was used to measure the multidimensional construct 
of the state of anxiety, and the Movement Imagery Questionnaire-3 to assess individual ability to imagine 
movements. Results: Repeated measures ANOVA results indicated a difference in anxiety levels between the 
EXP and CON groups after the intervention. Further analysis indicated a decrease in cognitive anxiety and an 
increase in self-confidence among participants from the EXP group. Conclusion: The applied psychological 
skills program had a positive effect on anxiety optimization and self-confidence levels in top karate athletes. As 
emotional self-regulation is also crucial for athletes of other sports, the implementation of this intervention can 
be recommended, provided that it is adapted to the specific characteristics of each sport. Level of evidence II; 
Therapeutic studies – Investigating treatments results.
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RESUMO
Introdução: Para a melhoria da autorregulação e, consequentemente, do desempenho competitivo, faz-se 

necessário avaliar os programas de treino das habilidades psicológicas. Foi formulada a hipótese de que os treinos 
autogênico e de visualização guiada poderiam induzir alterações positivas na ansiedade e na autoconfiança, 
quando comparados à prática das atividades regulares de treino-competição. Objetivo: Investigar os efeitos de 
um programa de treino de habilidades psicológicas na otimização da ansiedade e da autoconfiança. Métodos: 
Foram divididos em Grupos Experimental (EXP) e Controle (CON) 24 atletas da equipe nacional de caratê da Sérvia. 
Ao longo de 8 semanas, ambos os grupos foram submetidos a um programa de treino e competição idêntico. O 
programa foi adaptado para atletas de elite de caratê de acordo com suas rotinas diárias e as demandas especí-
ficas da modalidade. Adicionalmente, o grupo EXP participou do programa de treino de habilidades psicológicas, 
baseado no treino autogênico e na visualização guiada. Foram utilizados o Inventário de Estado de Ansiedade 
Competitiva-2, para medir o constructo multidimensional do estado de ansiedade, e o Questionário de Imagens 
de Movimento-3, para avaliar a habilidade individual para imaginar os movimentos. Resultados: Os resultados 
da ANOVA por medidas repetidas indicaram diferença nos níveis de ansiedade dos Grupos EXP e CON após a 
intervenção. Análise mais profunda indicou redução da ansiedade cognitiva e aumento da autoconfiança nos 
participantes do Grupo EXP. Conclusão: O programa habilidades mentais aplicado apresentou efeito positivo na 
otimização da ansiedade e dos níveis de autoconfiança dos caratecas de elite. Uma vez que a autorregulação do 
estado psicológico também é crucial para atletas de outras modalidades, a implementação desta intervenção 
pode ser recomendada, desde que adaptada às suas especificidades. Nivel de evidência II; Estudos terapêticos – 
investigação dos resultados do tratamento.

Descritores: Artes marciais;  Ansiedade; Treinamento autógeno.

RESUMEN
Introducción: Para la mejora de la autorregulación y, consiguientemente, del desempeño competitivo, se hace 

necesario evaluar los programas de entrenamiento de las habilidades psicológicas. Fue formulada la hipótesis de 
que los entrenamientos autógeno y de visualización guiada podrían inducir alteraciones positivas en la ansiedad y 
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en la autoconfianza, cuando comparados a la práctica de las actividades regulares de entrenamiento-competición. 
Objetivo: Investigar los efectos de un programa de entrenamiento de habilidades psicológicas en la optimización 
de la ansiedad y de la autoconfianza. Métodos: Fueron divididos en Grupos Experimental (EXP) y Control (CON) 
24 atletas del equipo nacional de karate de Serbia. A lo largo de 8 semanas, ambos grupos fueron sometidos a 
un programa de entrenamiento y competición idéntico. El programa fue adaptado para atletas de élite de karate 
de acuerdo con sus rutinas diarias y las demandas específicas de la modalidad. Adicionalmente, el grupo EXP 
participó en el programa de entrenamiento de habilidades psicológicas, basado en el entrenamiento autógeno 
y en la visualización guiada. Fueron utilizados el Inventario de Estado de Ansiedad Competitiva-2, para medir el 
constructo multidimensional del estado de ansiedad, y el Cuestionario de Imágenes de Movimiento-3, para evaluar 
la habilidad individual para imaginar los movimientos. Resultados: Los resultados de ANOVA por medidas repetidas 
indicaron diferencia en los niveles de ansiedad de los Grupos EXP y CON después de la intervención. Un análisis 
más profundo indicó reducción de la ansiedad cognitiva y aumento de la autoconfianza en los participantes del 
Grupo EXP. Conclusión: El programa de habilidades mentales aplicado presentó efecto positivo en la optimización 
de la ansiedad y de los niveles de autoconfianza de los karatecas de élite. Dado que la autorregulación del estado 
psicológico también es crucial para atletas de otras modalidades, puede ser recomendada la implementación de 
esta intervención, desde que sea adaptada a sus especificidades. Nivel de evidencia II; Estudios terapéuticos – 
investigación de los resultados del tratamiento.

Descriptores: Artes marciales; Ansiedad; Entrenamiento autogénico
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INTRODUCTION
There is a clear connection between anxiety and sports performance.1 If 

the stressors and competition requirements surpass athletes’ coping capaci-
ties, they will display an anxiety imbalance with their preferences and sports 
performance.2 For the relaxation techniques significant for the regulation 
of arousal levels to be efficient, it is important that they are adjusted to the 
athlete’s characteristics, the context and the phase of the competition, specific 
sources of stress, sport requirements, and competing levels. They also need 
to be easy to administer and apply in real life situations.2-4 So far, relaxation 
techniques have not been adjusted well enough to the needs of athletes.5 In 
order to achieve successful modification of these techniques, the requirements 
and characteristics of competition in a specific sport should be considered.

In combat sports, two opponents face each other,6 and although the 
rules of refereeing are well defined, the competitors are affected by the 
opponent’s actions, fearing defeat or injury. Due to the strict competition 
rules regulating the performance, the influence of referees’ subjective 
views, and the possibility of injury, karate athletes require extreme con-
centration and a high level of mental resistance. Hence, there is a need 
for the application of special anxiety optimization techniques adjusted 
to the variable conditions of the sport activities, especially related to the 
stress generated during competitions.7 In previous research with karate 
athletes, it was concluded that the participants from the combined im-
agery and relaxation group had lower anxiety levels after the treatment.8 

The objective of this research was the effectiveness of the specially 
adapted psychological skills training program for top karate athletes 
with respect to anxiety and self-confidence optimization. Since previous 
research9,10 has shown that the effects of the treatment increase as the 
ability for imagery rises, the imagery ability should be measured at base-
line.11 It was hypothesized that specifically modified autogenic training 
(AAT) was less time-consuming than classical autogenic training (AT), 
and specifically constructed imagery intervention (IMI) would induce 
more positive changes to anxiety and self-confidence levels compared 
to regular training and competing activities. 

MATERIAL AND METHODS
Twenty-four top karate athletes (age 22.83 ± 3.51 years, experien-

ce 14.58 ± 3.90 years, 15 men, 9 women) participated in this study. 
All participants were members of Serbian national karate team (WKF). The 

procedure was conducted according to the “Declaration of Helsinki for 
recommendations guiding physicians in biomedical research involving 
human subjects”, and with the permission of the Ethics Committee of the 
Faculty of Sport and Physical Education in Belgrade (Project III47015, Protocol 
No. 484-2). All participants signed the Term of Free and Informed Consent. 

The karate athletes were randomly distributed in two groups: ex-
perimental (EXP) and control (CON). For the purpose of this research, 
the Movement Imagery Questionnaire-3 (MIQ-3) and Competitive State 
Anxiety Inventory-2 (CSAI-2) were applied. MIQ-3 is composed of three 
subscales assessing the individual’s ability to image four movements 
(knee lift, jump, arm movement, and waist bend) using internal visual 
imagery, external visual imagery and kinesthetic imagery adapted by 
Williams et al.12 Before issuing the questionnaire, the participants were 
given the definitions of external and internal visual imagery as well as 
kinesthetic imagery. Participants’ responses were recorded on a 7-point 
Likert scale, of which the acceptable internal consistency had been pre-
viously established.13 CSAI-2 is one of the leading instruments measuring 
the multidimensional construct of state anxiety.14 The response scale 
required the participants to rate the intensity of each single symptom, 
with scores ranging from 9 to 36 for each subscale. Satisfactory internal 
consistency had been previously reported.14,15 

The experimental procedure lasted for 8 weeks. CON (N=12) and 
EXP (N=12) had an identical training and competing program. Also, EXP 
practiced in a weekly group session with a psychologist, performing 
given instructions individually over the remaining six days.  

Psychological skills training consisted of AAT and IMI. AAT was used 
to avoid the main limitation of classic AT, that is, the duration (3-10 
months) necessary for athletes to become proficient in it.2,16,17 The IMI 
script, defined by a psychologist and a karate expert, was exclusively 
prepared for the needs of the top karate athletes. It is believed that top 
athletes who think that they have already “peaked” will benefit most 
from the training, to ensure their further commitment. 

The main goal of AAT is to relax the body but to keep the mind active 
and alert, and it contains six basic exercises. Participants complete each of 
these in 1-2 minutes. During the learning process, the AAT exercises are 
performed 1-3 times per day. On the other hand, the script focused on the 
aspects of motivational general arousal (MGA) and motivational general 
mastery (MGM). Since imagery is a trainable skill, the IMI was modified 
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Figure 1. Pre- and Post-intervention (*) differences between EXP and CON (#) in 
Somatic anxiety (A), Cognitive anxiety (B) and Self-confidence (C).

in accordance with participants’ progress.15 The script reading speed 
was adjusted twice during the treatment, after the fourth and the sixth 
sessions. The duration of a single script ranged from 90 to 120 seconds. 

An experienced psychologist administered the intervention, following 
strict instructions in order to avoid the experimenter bias effect. During the 
sessions, the participants were given detailed exercise instructions, which 
they had to perform during the following week. The sessions were divided 
into two thematic parts. In the first part (15-25 minutes), the participants 
exchanged training experiences gained over the course of the previous 
week. In the second part (5-22 minutes), after being given detailed ins-
tructions for a new basic AAT exercise, the athletes were guided through 
the intervention. After the group session, each participant received an 
audio recording to use individually. Also, after each group session a new 
three-minute AAT exercise was added to the recording, followed by the 
script. The training for the newly introduced exercise in the actual week 
lasted two minutes, and one minute for the other exercises.

During the first week, the session started with a preparatory exercise. 
The purpose of this exercise was to focus the participant’s attention on 
dominant distractors with the aim of gradual adaptation. During the se-
cond week, the implementation of the first AAT exercise started, where the 
participant’s attention was focused on the dominant arm and the search 
for the sense of its weight. Although the sensation need not be intense, 
the participant was supposed to sense the weight of the dominant arm 
objectively. The sense of weight should be successfully found 5-6 times. 
Gradually, the sense of weight spread to the other limbs. The implemen-
tation principles for the other exercises were identical.  From the third to 
the seventh week, each exercise was added in the following order: sensing 
warmth in the dominant arm, becoming aware of spontaneous breathing 
at rest, finding the heartbeat, and recognizing warmth in the abdomen 
and coolness at the forehead. During the eighth week, when all six basic 
exercises had been mastered, they were combined into the following 
pairs: weight-warmth, breathing-heartbeat, and abdomen-forehead, thus 
shortening the time of AAT performance and preserving the motivation 
and active attention of participants during exercise.

Statistical analysis
Means and standard deviations (Mean ± SD) for all variables were calcula-

ted. The Cronbach’s alpha coefficient was calculated for all relevant variables. 
T-tests for independent samples were applied to age, sport experience 
and all three dimensions of imagery differences among the two groups.

Two-way between-within ANOVA was applied to the results for somatic 
anxiety, cognitive anxiety and self-confidence to assess the differences 
between EXP and CON, and Pre-intervention and Post-intervention. Eta 
squared (ŋ2) was calculated for the ANOVA where the values of the effect 
sizes of 0.01, 0.06 and above 0.14 were considered small, medium and 
large, respectively.18 The initial results revealed that none of the dependent 
variables deviated significantly from their normal distribution (Kolmogoro-
v-Smirnov test). The level of statistical significance was set at p < 0.05. All 
statistical tests were performed using SPSS 20 (IBM, Armonk, NY).

RESULTS
Except for the cognitive anxiety scale in Pre-intervention, all other 

scales showed high Cronbach’s alpha coefficients, indicating good 
internal consistency. (Table 1)

The descriptive data regarding age, sport experience and initial 
internal visual imagery, external visual imagery and kinesthetic imagery 
are shown in Table 2. 

T-tests for independent samples showed no statistical differences 
between groups for all variables. 

Figure 1 shows the average across the subject data of somatic 
anxiety, cognitive anxiety and self-confidence. 

The somatic anxiety revealed a significant main effect of interven-
tion [F(1,22) = 15.179, ŋ2 = 0.16, p < 0.01]. However neither the main ef-
fect of group [F(1,22) = 0.317, ŋ2 = 0.01, p = 0.579], nor their interaction 
[F(1,22) = 0.650, ŋ2 = 0.01, p = 0.429] were significant. Both EXP (p < 0.01) 
and CON (p < 0.05) had lower somatic anxiety in Post-intervention than in 
Pre-intervention. In addition, EXP had a higher numeric difference between 

Table 1. Alpha coefficient for SCAI-2 and MIQ-3 for Pre- and Post-intervention.

Somatic 
anxiety

Cognitive 
anxiety

Self-
confidence

IVI EVI KI

Pre-intervention 0.773 0.514 0.845 0.828 0.825 0.833
Post-intervention 0.675 0.864 0.899 / / /

*IVI = internal visual imagery, EVI = external visual imagery, and KI = kinesthetic imagery.

Table 2. Descriptive statistics for age, sport experience and MIQ-3 for EXP and CON.

Variable EXP CON
Age 23.08 ± 4.295 22.58 ± 2.678
SE 14.25 ± 4.957 14.92 ± 2.644
EVI 5.925 ± 1.202 6.500 ± 0.486
IVI 6.125 ± 0.988 6.575 ± 0.472
KI 5.825 ± 1.253 6.425 ± 0.602

*data were shown as Mean ± Standard Deviation. SE = sport experience, EVI = external visual imagery, IVI = 
internal visual imagery and KI = kinesthetic imagery.

Somatic anxietyA

B

C

Cognitive anxiety

Self-confidence

  Control group     Experimental group

27

18

9

0

27

18

9

0
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9

0

Pre-inervention
Post-inervention
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interventions (3.74 scores; 18.79%), that CON (2.46 scores; 13.25%). In total, 
EXP decreased their somatic anxiety by 1.28 scores (5.54%) more than CON.

Regarding cognitive anxiety, no significant main effect for the group 
[F(1,22) = 0.583, ŋ2 = 0.01, p = 0.453] was found, while the main effect of 
the intervention [F(1,22) = 7.500, ŋ2 = 0.10, p = 0.012] and their interaction 
was significant [F(1,22) = 12.042, ŋ2 = 0.16, p < 0.01]. EXP had lower cog-
nitive anxiety in Post-intervention than in Pre-intervention (p < 0.01). 
The same group also had a lower level of cognitive anxiety than CON 
in Post-intervention (p < 0.05). Moreover, EXP had a higher numeric 
difference between the interventions (5.12 scores; 28.26%), than CON 
(-0.60 scores; -3.77%). In total, EXP decreased their cognitive anxiety by 
5.72 scores (32.03%) more than CON.

The self-confidence revealed no significant main effects for both 
groups [F(1,22) = 1.613, ŋ2 = 0.04, p = 0.217] and intervention [F(1,22) = 
3.569, ŋ2 = 0.03, p = 0.072]. However, their interaction was significant 
[F(1,22) = 19.547, ŋ2 = 0.16, p < 0.01]. EXP had a higher self-confidence in 
Post-intervention than in Pre-intervention (p < 0.01) and also had a higher 
self-confidence than CON in Post-intervention (p < 0.01). Additionally, 
EXP had a higher numeric difference between the interventions (3.91 
scores; 21.39%), that CON (-1.57 scores; -8.00%). In total, EXP increased 
their self-confidence by 5.48 scores (29.38%) more than CON.

DISCUSSION
In general, the obtained results showed that there was a significant 

improvement of various degrees in EXP, in all three separate dimensions 
of the anxiety response.

For somatic anxiety, there were two main observations. First, its 
intensity was significantly lower in both groups at Post-intervention, 
suggesting that the timing of the data collection relative to the com-
petition phase affected the results. The initial measurement session 
was conducted at the early competition stage, while the final session 
took place immediately before the main competition. It is considered 
that situational antecedents of somatic anxiety mainly condition the 
response to stimuli.19 Therefore, our results suggested that before the 
final measurement, the athletes in both groups were more often ex-
posed to conditioned stimuli, and the top athletes already possessed 
the ability to cope with and control anxiety.20 While earlier longitudinal 
research was aimed at the temporal nature of performers’ anxiety res-
ponses at intervals prior to competition,21 and not at the fluctuation of 
anxiety during the competition season, our research focused on the 
latter. Secondly, our results showed that EXP progressed more than 
CON, indicating that the effects of AAT and IMI were considerable in 
this anxiety component.

With respect to cognitive anxiety, its intensity after the intervention 
was considerably lower in EXP than in CON. Since this component is clearly 
related to uncertain expectation, perceived readiness is one of the most 
significant predictors of cognitive anxiety, as well as self-confidence.19 Thus, 
it is proposed that the joint effect of AAT, which focuses directly on relaxing 
the mind,1 and MGA imagery, already identified as a predictor of cognitive 
state anxiety,22 which is directed to the regulation of emotions and activation 
levels, is one of the important factors for successful karate performance. 

Finally, the most significant difference between Pre- and Post-in-
tervention in EXP and between the two groups was attained in the 
self-confidence component. In this research, the MGM imagery was 
predominantly directed at the increase of self-confidence, specifically 

at confidently coping with and mastering challenging situations. Our 
results were compatible with the research on a sample of elite middle 
distance runners19 and high-level badminton players,23 indicating that 
MGM imagery represented a self-confidence facilitator.24 In practice, 
the imagery script was aimed at facilitating readiness for an adequate 
performance, which is one of the factors tied to the expectation of 
future success25 and also one of the most significant antecedents of self-
confidence development.19 Furthermore, this also could be an effect of 
AAT since the emotional arousal is one of the sources of self-confidence, 
and athletes are more likely to expect success when they are not tense 
and when they feel inner peace.1 An indirect confirmation of the great-
est difference in this dimension after a cognitive intervention such as 
IMI has also been attained on a sample of elite junior tennis players.26

Mastering AAT skills up to the proficient level is not only more time-
-efficient than AT regarding the total duration of the treatment, but also 
concerning the daily athlete workload. Besides, the exercise performance 
itself is shorter compared to classical AT, which is especially important 
regarding the obligations and workload of top athletes. The application 
of AAT seems to be well adjusted to athletes, because it does not require 
special conditions, it is easy to administer and adjust to athletes’ preferences 
and the conditions of performance. The athletes mastered all six basic AAT 
exercises as well as the application of AAT short form in a total of 8 weeks. 
The script was applied effectively to the needs of top karate athletes, with 
the basic aim of optimizing activation levels and the awareness of per-
formance readiness, and the improvement of competition performance. 

The research limitation to top athletes, especially in individual sports, 
lies in their small numbers. This research comprised the entire population 
of top karate athletes in Serbia and it was impossible to create a place-
bo group. It can be beneficial if future research observes the effects of 
the treatment on anxiety symptoms on a continuum from debilitative 
to facilitative,27 preferably over various time periods after ending the 
program. Also, researchers should specify separate contributions of AAT 
and imagery intervention, and include different competition disciplines 
and athletes’ ages, as this will be of special interest to sport coaches.

CONCLUSIONS
A combination of AAT and IMI has an instrumental role in the im-

provement of the intensity levels of all three anxiety dimensions in top 
karate athletes. Since there are minor differences between top athletes, 
the cumulative effect of the intervention on already developed anxiety 
regulation could be of benefit for competition results. The value of this 
research could lie in the implementation of AAT+IMI as an integral part 
of top karate athletes’ psychological preparation in the entire training 
and competition program. Finally, as self-regulation of psychological 
states is critical for all top athletes, the implementations of this treatment, 
adapted to the specifics of each sport, can be recommended.
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