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Effects of sleep quality on internal-external anxiety in elite 
shooters before competitions 
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The study aimed to identify the relationship between sleep and anxi-
ety from a new perspective of controlling anxieties and investigating the effects 
of sleep. The subjects of this study were 76 elite shooting athletes, including 
members of the national team. The Hamilton Anxiety Scale was used to mea-
sure the competition anxiety and quality of sleep was measured using PSQI of 
the shooters. As a result of the analysis, it was found that sleep quality affects 
intrinsic anxiety. The effect of sleep quality on intrinsic anxiety was approxi-
mately 18% (R2=18.1). Thus, it was confirmed that sleep quality affects in-
trinsic anxiety. Therefore, the results of this study suggested that the shoot-
ers’ sleep quality has a negative effect on athletes’ anxiety during competitions.
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Introduction

The anxiety experienced by athletes during competitions is a major fac-
tor hindering successful results and the effect of anxiety on competition is 
tremendous (Blasquez et al., 2009, Mateo et al., 2012, Morales et al., 2012). 
Traditionally, anxiety is defined as an unpleasant emotional reaction (irrita-
bility, tension, worry, concern, etc.) and can be a factor that interferes with 
the match by inducing the arousal of the autonomic nervous system (Chung, 
and Kim, 1999; Martens et al., 1990, Hwang, 2018). The view on the nega-
tive impact of anxiety in competitions is still strong. Undoubtedly, anxiety is 
one of the most independent psychological factors that must be controlled 
and overcome to achieve successful results. If a fundamental emotion such 
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as anxiety is not experienced, it may be perceived as a maladaptive factor of 
the environment. So, how can the anxiety experienced by shooters in com-
petitions be controlled or overcome? The cause of anxiety experienced by 
players during competitions are varied. Anxiety that affects competitors can 
range from disposition (Bienvenu et. al, 2001) and pursuit (Hwang, and Kim, 
2015), previous experiences of failure such as injury (Choi, Kim, and Lee, 
2018), and self-confidence (Vealey, 1986). competencies (Ommundsen and 
Pederson, 1999), and repeated mistakes resulting from anxieties. It may be 
caused by environmental factors such as an opponent’s skill level, a referee’s 
decision, or the weather. Therefore, studies have been conducted to elimi-
nate the cause of anxieties or regulate the response to it.

Therefore, based on the control model of anxiety of Melelliu et al. 
(2003), Carver and Scheier (1988), and Jones et al. (1995), the process of 
controlling and overcoming anxiety is an important approach to achieving 
tasks successfully. The reason for exploring factors influencing anxiety is 
that anxiety affects the onset and maintenance of several psychological dis-
orders (Ehring and Watkins, 2008). Recently, it has been studied as cognitive 
vulnerability acting on manic symptoms (McEvoy et al., 2018), non-suicidal 
self-harm (Richmond, Hasking, and Meaney, 2017), and paranoid thinking 
(Freeman et al., 2012) (Lee, and Hwang, 2021). The former is a rumination 
that occurs in depression, and the latter is a worry that occurs when feeling 
anxious. They share many attributes as repetitive cognitive activities (Wat-
kins, Moulds, and Mackintosh, 2005). 

The perspective on the causes affecting anxiety recently changed from 
the cognitive-behavioral approach to the qualitative experience of sleep. 
The quality of sleep is a subjective evaluation of one’s sleep pattern, and 
a comprehensive indicator, such as the time it takes to fall asleep and the 
number of times one wakes up during sleep (Buysse et al., 1989; Jang, 
2021). Studies examining the relationship between sleep and anxiety re-
ported that the latter was strongly associated with sleep quality (Fuller et 
al., 1997; Horvath et al., 2016; Ramsawh et al., 2009). Particularly, it was 
suggested that low sleep quality resulted in stronger expressions of anxi-
ety. Therefore, it is necessary to study the effects of sleep on controlling 
and overcoming anxiety during competitions, such as riflery, that require 
absolute psychological stability. Athletes’ experiences due to anxiety can 
be defined as a widespread, very unpleasant, and inexplicit and is accom-
panied by physical and behavioral symptoms. Physical symptoms include 
hyperactivity of the autonomic nervous system such as chest palpitations, 
increased blood pressure, tachycardia, sweating, hyperreflexia, dilated pu-
pils, tremors, gastrointestinal disorders, and frequent urination. Behavior-
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al symptoms include irritability and muscle cramps. Surprisingly, an im-
balance in breathing can have a major impact on shooting performance. 
Therefore, symptoms of psychological and physical anxiety negatively af-
fect the shooter’s concentration and eventually become the main cause of 
hindering success. Therefore, this study aimed to identify the relationship 
between sleep and anxiety from a new perspective of controlling anxieties 
and investigating the effects of sleep.

Method

Participants

The subjects of this study were 76 elite shooting athletes, including members of the 
national team. The participants included 28 individuals who were members of the Korean 
national team for about two years, from 2020 to 2021, and the type of firearms were air rifles, 
air pistols, and shotguns. Among them, 26 players had poor sleep quality (5 points or higher), 
and 50 players had good sleep quality (less than 5 points).

Measurements

The Hamilton Anxiety Scale was used to measure the competition anxiety of the 
shooters. Hamilton developed the scale in 1959 as a test to measure the level of anxiety 
according to situations, and its validity and reliability have been proven. It consists of 14 
items, and each item is evaluated using a Likert scale (0=none, 1=mild, 2=moderate, 3=se-
vere, and 4=severely dysfunctional). The total score ranges from 0 to 56 and consists of two 
anxiety symptoms: mental and physical. Higher scores indicate higher anxiety symptoms. 
In this study, the Cronbach alpha of psychological anxiety was 0.751, and the Cronbach’ α 
coefficient of physical anxiety was 0.830. The total Cronbach alpha of Hamiltonian anxiety 
was reliable as 0.814). The Korean version of the Beck Anxiety Inventory (BAI) developed 
by Beck et al., and adapted by Kwon, was used to evaluate the anxiety levels of office work-
ers. The BAI consists of 21 items, ranging from 0 to a maximum of 63 on a scale of 0 to 3 
for each question; a higher score means a higher level of anxiety. Cronbach’s alpha in this 
study was 841. 

The quality of sleep was measured using PSQI-K, which was adapted by Sohn et al. 
(2012) after translating the Pittsburgh Sleep Quality Index (PSQI) developed by Buysse et al. 
(1989) into Korean and verifying the reliability and validity. PSQI is a questionnaire consisting 
of 19 items in 7 categories, including subjective sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunc-
tion. Each score ranges from 0 to 3, and the total score ranges from 0 to 21, with a score of 5 
or higher indicating that sleep is disturbed. A higher score means poor quality of sleep. Cron-
bach’s alpha in the previous study on the sleep quality questionnaire was 0.80, and Cronbach’s 
alpha in this study was 0.717.
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Statistical analysis

The data analysis was conducted using Windows SPSS/PC Ver. 21.0 statistical pro-
gram and presented the mean and standard deviation. First, the independent variable T-test 
was conducted to examine the difference in anxiety according to the level of sleep quali-
ty. Second, correlation analysis was performed to examine the relationship between sleep 
quality and anxiety, and multiple regression analysis was performed to examine factors that 
determine sleep quality. All statistical significance levels were α=0.05.

Results

The results of analyzing the difference in anxiety according to the level 
of sleep quality are shown in Table I below.

As shown in Table I, by examining the difference in anxiety according to the 
level of sleep quality, the group with poor sleep quality (47.61±17.85) showed 
higher intrinsic anxiety than the group with good sleep quality (34.52±11.19). 
Third, in terms of psychological anxiety, the group with poor sleep quality 
(8.69±3.79) showed higher anxiety than the group with good sleep quality 
(5.96±3.76). However, a difference in physical anxiety was not recorded. 

Relationship Between Sleep And Anxiety.

Correlation analysis was performed on sleep quality, intrinsic anxiety, 
and psychological and physical anxiety to investigate the effects of sleep on 
anxiety. The results are shown in Table II. 

As a result of the analysis, sleep quality was found to be correlated with 
intrinsic anxiety (r=.425), psychological anxiety (r=.402), and physical anx-
iety (r=.367). These results indicated that poorer sleep quality resulted in 
higher intrinsic, psychological, and physical anxiety. 

Table I
The difference in anxiety depending on the sleep quality

Variable Poor Good t p

Mean Deviation Mean Deviation

Intrinsic 
anxiety

47.61 17.85 34.52 11.19 2.779 .009

Psychological 
anxiety

8.69 3.79 5.96 3.76 2.111 .042

Physical 
anxiety

8.15 5.88 6.08 4.29 1.239 .223
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Multiple regression analysis was performed to confirm the impact of 
sleep on anxiety. The results are shown in Table III.

As a result of the analysis, it was found that sleep quality affects intrinsic 
anxiety. The effect of sleep quality on intrinsic anxiety was approximately 
18% (R2=18.1). These results suggest that intrinsic anxiety is closely related 
to sleep because when sleep quality is poor, intrinsic anxiety increases. 

Discussion

The importance of the relationship between sleep and anxiety has been 
demonstrated in studies to identify specific psychological disorders in in-
dividuals (Turvey et al., 2002; Goldstein et al., 2008; Wong et al., 2016). 
Insomnia is negatively correlated with achieving tasks in previous studies 
(Jansson and Linton, 2006) and additionally, affects daytime activities, which 
can cause deterioration of various cognitive functions, such as concentration 
and memory, resulting in reduced job efficiency (Fortier-Brochu et al., 2013). 
Therefore, the comprehensive evaluation and management of insomnia in 
office workers are crucial from a social point of view. Furthermore, insomnia 
is a symptom that appears in depression and anxiety, and the relationship be-

Table II
Correlation Between Sleep Quality And anxiety.

Variable Sleep quality Intrinsic anxiety Psychological 
anxiety

Physical anxiety

Sleep quality 1

Intrinsic anxiety .425** 1

Psychological 
anxiety

.402* .668** 1

Physical anxiety .367* .820** .646** 1

Table II
Multiple Regression Analysis Of Sleep Quality On Anxiety.

Independent 
variable

Dependent 
variable

R R2C Beta t Sig

Sleep quality Intrinsic 
anxiety

.425 .181 .425 2.820 .008
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tween these factors has been studied repeatedly. Therefore, this study exam-
ined the effects of the shooters’ sleep quality on anxiety during competitions. 
The analysis revealed that according to sleep quality there were significant 
differences in intrinsic and psychological anxiety, but not in physical anxiety. 
A study on the relationship between sleep and emotion reported that sleep 
is a major factor in anxiety. In particular, examining the effect of emotion on 
performance (Beedie, Terry, and Lane, 2000) provided evidence that inap-
propriate sleep can increase anxiety, considering the burnout experienced 
by athletes while exerting and recovering during games (Hassan, 2018). 
The result was similar to the study on sleep quality and anxiety caused by 
Covid-19 (Dian-Jeng et al., 2020). In other words, the emotional change in 
anxiety about the game, the cancellation of international competition due to 
the pandemic, and the pressure of a successful match were the main factors 
that contributed to the close relationship between sleep and anxiety. Conse-
quently, sleep was closely related to anxiety, particularly to intrinsic anxiety. 
Research explaining the relationship between sleep and anxiety (Christoph 
et al., 2020; Rossi et al., 2020; Jang, 2021) reported differences in results 
depending on cultural and regional characteristics. As a result of comparing 
overseas and domestic patients, approximately 19~21% of the population 
experienced anxiety, and 7~16% experienced moderate or more severe in-
somnia, which can be interpreted as intrinsic anxiety that influences compe-
tition anxiety when explaining the relationship between sleep and anxiety. 
The effect of sleep quality on stable intrinsic anxiety is more concerning than 
competition-related anxiety. We can speculate that subjects with poor sleep 
quality amplify intrinsic anxiety while maintaining a high state of instability 
and arousal (Nyer et al., 2013). Therefore, the quality of sleep experienced 
by athletes before a competition is a key factor. The quality of sleep from the 
night before can be an important clue to predict the psychology and emo-
tions of the next day (Franzen, Siegle, and Buysse, 2008; Scott and Judge, 
2006; Totterdell et al., 1994). A positive sleep quality, results in higher life 
satisfaction (Shin, Kim and Lim, 2017). People who experience psychologi-
cal difficulties, such as depression and anxiety, report sleep problems (Alfano 
and Gamble, 2009; Wulff et al., 2010) and low quality of sleep among ado-
lescents in South Korea was a factor affecting mental health, causing anxiety 
and depression (Yoon, 2016). A study on Scottish adolescents found that 
poor sleep quality was positively correlated with depression and anxiety, and 
negatively correlated with self-esteem (Woods and Scott, 2016).

These results suggest that sleep influences anxiety, negatively affecting 
shooters’ performance. Based on these results, it can be predicted that im-
proving sleep quality has positive effects on anxiety control. In particular, 
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by understanding the relationship between sleep and anxiety, we can expect 
more successful results from the shooters.

Conclusions

The purpose of this study was to investigate anxiety control and improve 
performance through the relationship between sleep quality and anxiety ex-
perienced by 76 elite shooting athletes during competitions. The conclusions 
of this study are presented below. 

First, by examining the difference between anxiety and the level of sleep 
quality, the group with poor sleep quality showed higher levels of intrinsic 
and psychological anxiety, except for physical anxiety. 

Second, analyzing the correlation between sleep quality and intrinsic, 
psychological, and physical anxieties, anxiety positively correlated with sleep 
quality. In other words, poor quality of sleep resulted in higher levels of anx-
iety.

Third, it was confirmed that sleep quality affects intrinsic anxiety. There-
fore, the results of this study suggested that the shooters’ sleep quality has a 
negative effect on athletes’ anxiety during competitions.

Acknowledgments

This work was supported by Incheon National University (International Cooperative) 
Research Grant in 2021. 

REFERENCES

Buysse, D. J., Reynolds, C. F. 3rd. Monk, T. H., Berman, S. R., and Kupfer, D. J. (1989). The 
Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice and research. 
Psychiatric Research, 28, 193-213.

Hamilton M. The assessment of anxiety states by rating. The British journal of medical psycho-
logy, 32, 50-55.

Blasquez, J. C. C., Font, G. R., and Ortis, L. C. (2009). Heart-rate variability and pre-compe-
titive anxiety in swimmers. Psicothema, 21, 531-536.

Mateo, Blasco-Lafarga, C., Martínez-Navarro, I., Guzmán, J. F., and Zabala, M. (2012). Heart 
rate variability and pre-competitive anxiety in BMX discipline. European journal of ap-
plied physiology, 112, 113-123.

Morales, J., Garcia, V., García-Massó, X., Salvá, P., and Escobar, R. (2013). The use of heart 
rate variability in assessing pre-competitive stress in high-standard judo athletes. Inter-
national journal of sports medicine, 34, 144-151.

Jung, C. H,, and Kim, B.J. (1999). The of sports psychology. KumKang.



504	 S.-H. Park 

Martens, R., Vealey, R.S., and Burton, D. (1990). Competitive anxiety in sport. Champaign, 
IL: Human Kinetics. 

Hwang, S. H. (2018). Heart rate variability and competitive anxiety assessment in basketball. 
Korean Journal of Sports Science, 27, 261-270

Bienvenu, O. J., Nestadt, G., Samuels, J. F., Costa, P. T., Howard, W. T., and Eaton, W. W. 
(2001). Phobic, panic, and major depressive disorders and the five-factor model of per-
sonality. The Journal of nervous and mental disease, 189, 154-161.

Hwang, H. E., and Kim, H. S. (2015). Influences of Self-esteem, Social Anxiety and Inter-
personal Relation Orientation on the Tendency of Social Network Service Addiction of 
Middle School Students. Korean Journal of Youth Studies, 22, 233-253.

Choi, D. H., Kim, B. J and Lee, J. H. (2018). Perceived Concept and Type of the Sport Injury 
Anxiety among Collegiate Athletes. Korean journal of physical education, 57, 103-117.

Ommunden, Y., and Pedersen, B. H. (1999). The role of achievement goal orientations and 
perceived ability upon somatic and cognitive indices of sport competition anxiety. A stu-
dy of young athletes. Scandinavian Journal of Medicine and Science in Sports, 9, 333-343.

Vealey, R. S. (1986). Conceptualization of sport-confidence and competitive orientation: Pre-
liminary investigation and instrument development. Journal of Sport Psychology, 8, 221-
246.

Mellalieu, S. D., Hanton, S. and Jones, G. (2003). Emotional labeling and competitive anxiety 
in preparation and competition. The Sport Psychologist, 17, 157-174. 

Jones, G. (1995) More than just a game: Research developments and issues in competitive 
state anxiety in sport. British Journal of Psychology, 86, 449-478.

Ehring, T. (2007). Development and validation of acontent–independent measure of perseve-
rative thinking. Paper presented at the 5th World Congress of Behavioural and Cogniti-
ve Therapies Barcelona, Spain.

McEvoy, P. M., Hyett, M. P., Ehring, T., Johnson, S.L., Samtani, S., Anderson, R., and Moulds, 
M. L. (2018). Trans diagnostic assessment of repetitivenegative thinking and respon-
ses to positiveaffect: Structure and predictive utility fordepression, anxiety, and mania 
symptoms. Journal of Affective Disorders, 232, 375-384.

Richmond, S., Hasking, P., and Meaney, R. (2017). Psychological distress and non-suicidal 
self-injury: The mediating roles of rumination, cognitive reappraisal, and expressive sup-
pression. Archives of Suicide Research, 21, 62-72.

Freeman, D., Stahl, D., McManus, S., Meltzer, H., Brugha, T., Wiles, N., and Bebbington, P. 
(2012). Insomnia, worry, anxiety and depression aspredictors of the occurrence and per-
sistence ofparanoid thinking. Social Psychiatry and Psychiatric Epidemiology, 47, 1195-
1203.

Lee, Y. S., and Hwang, S. H. (2021). Possible Origins and Mitigating Factor of Repetitive 
Negative Thinking Behavior d. Korean journal of health psychology, 26, 181-203.

Watkins, E., Moulds, M., and Mackintosh, B. (2005). Comparisons between rumination and 
worry in anon-clinical population. Behaviour Research and Therapy, 43, 1577-1585.

Jang, E. Y. (2021). A Preliminary Study on the Relationship between Anxiety and Sleep Expe-
rience during the COVID-19 Period: Focus on Adults in P City. Korean journal of health 
psychology, 26, 13-89.

Fuller, K. H., Waters, W. F., Binks, P. G., and Anderson, T. (1997). Generalized Anxiety and 
Sleep Architecture: A Polysomno graphic Investigation. Sleep, 20, 370-376.

Horváth, A., Montana, X., Lanquart, JP., Hubain, P., Szücs, A., Linkowski, P., & Loas, G. 
(2016). Effects of state and trait anxiety on sleep structure: A polysomnographic study in 
1083 subjects. Psychiatry Research, 244, 279-285.

Ramsawh, H. J., Stein, M. B., Belik, S. -L., Jacobi, F., and Sareen, J. (2009). Relationship of 
anxiety disorders, sleep quality, and functional impairmentin a community sample. Jour-
nal of Psychiatric Research, 43, 926-933.



Effects of sleep quality on internal-external anxiety in elite shooters before competitions	 505

Turvey, C., Stromquist, A., Kelly, K., Zwerling, C., and Merchant, J. (2002). Financial loss 
and suicidal ideation in a rural community sample. Acta psychiatrica Scandinavic, 106, 
373-380.

Goldstein, N. J., and Cialdini, R. B. (2008). The spyglass self: a model of vicarious self-percep-
tion. Journal of Personality and Social Psychology, 92, 402-417.

Wong, Y. J., Klann, E. M., Bijelic, N., and Aguayo, F. (2016). The link between men’s zero-sum 
gender beliefs and mental health: Findings from Chile and Croatia. Psychology of Men & 
Masculinity. Advance online publication. http://dx.doi.org/10.1037/men0000035.

Jansson, M., and Linton, S. J. (2006). Psychosocial work stressors in the development and 
maintenance of insomnia: A prospective study. Journal of Occupational Health Psycholo-
gy, 11, 241-248.

Fortier-Brochu, E., Beaulieu-Bonneau, S., Ivers, H., and Morin, C. M. (2012). Insomnia and 
daytime cognitive performance: a meta-analysis. Sleep medicine reviews, 16, 83-94.

Manscript submitted November 2021. Accepted for publications February 2022.


