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ABSTRACT

Purpose. Archery, a sport based on individual performance, requires postural stability, concentration and the ability to
cope with stress. The effect of stress on success, however, is not clear in the adolescent age group. The present study inves-
tigates the association between stress and trait anxiety levels and postural control and shooting performance in young
adolescent archers.

Methods. Included in the study were a total of 22 licensed archers (6 female; 16 male) aged between 11 and 14 who were
evaluated using the ‘Anxiety Sensitivity Index-3” and “Trier Social Stress Test’ (child version, arithmetic component) to
measure their trait anxiety status and susceptibility to stress, respectively. Stress was measured based on the number of
heartbeats per minute. An evaluation of static postural control was made using a pedobarography device before arrow
release, with and without subjecting the archer to stress. To assess performance, 10 arrows were shot at a target 18 metres
away, twice — before and after subjecting the participant to stress..

Results. Postural control showed no significant change under stress. However, the participants’ trait anxiety status inversely
correlated with shooting success. Post-stress shooting scores correlated with total ASI-3 score (r = -0.513; p = 0.021) and
its social sub-group (r = -0.634; p = 0.003).

Conclusions. A moderately inverse correlation can be noted between the trait anxiety state and shooting success in young
adolescent archers subjected to stress. Furthermore, stress was observed to have a detrimental effect on the shooting success

of people with a high level of trait anxiety.

Key words: adolescent, Trier’s Social Stress Test for Children, trait anxiety

Introduction

It is a known fact that exercise and sports have nu-
merous benefits for both physical and mental health,
and when it comes to success in sports, the mental
preparedness of athletes is equally as important as
physical preparedness. In order to improve athletes’
performance, it is important to support their efforts to
increase their motivation, strengthen their mental resil-
ience and improve their ability to cope effectively with
stress. However, at the same time, increasing their abili-
ty to recognise the causes of stress can have a positive
impact on them achieving superior sport performance.
These strategies are among the important topics fre-
quently discussed in the sport psychology and perfor-
mance enhancement literature [1, 2].

In daily life, the adolescent age group encounters
many stress factors, including physiological factors
caused by hormonal and physical changes, and envi-
ronmental factors such as family, school and their peers
[3]. Adolescence is considered an important age in the
development of stress reactions. Adolescents may as-
sociate the stress factors experienced in this period
with negative affection, anxiety or depression [4].

Stress is an outcome of any event or situation that
evokes negative emotions or thoughts in a person.
A particular stress factor may not trigger stress in all
individuals, and similarly, people encountering a stress
factor cannot be expected to develop similar negative
thoughts and emotions [5]. Stress initiates various
physiological responses in the body, with the most easily
observable ones being those related to circulation and
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respiration. Heart rate is a reliable parameter as an in-
dicator of sympathovagal activation [6]. A study of ath-
letes and non-athletes reported stress and depression
to be less common among athletes, while no difference
was observed in anxiety [5], suggesting a need to dis-
tinguish between stress and anxiety. The Trier Social
Stress Test (TSST) is a method designed to understand
acute stress responses in humans and is frequently
used in studies in this field. The TSST aims to induce
stress by forcing participants to give a high-pressure
speech and solve a mental arithmetic test involving
elements of social evaluation and uncertainty[7]. The
strength of the TSST is that it can consistently trigger
activation of the hypothalamus-hypophysis-adrenal
axis in humans. This test has become an important tool
in understanding the neurobiological basis of stress,
especially in exploring how various factors, such as sex,
age and genetics, influence the stress response. With
these features, the TSST is considered the ‘gold stand-
ard’ in research on the neurobiology of acute stress [8].
People suffering from stress-related disorders (depres-
sion, panic, anxiety) have been observed to respond
differently to the TSST than healthy individuals. The
adaptive nature of the TSST has allowed it to be used
with groups (TSST-G) [9], with children (TSST-C) [10]
and in virtual situations (VR-TSST) [11]. These adap-
tations have broadened the applicability of the test and
made it responsive to different research needs [12, 13].
The TSST adapted for children and adolescents (TSST-C)
is the only recommended adaptation of the standard-
ised TSST protocol for use with children and adoles-
cents aged 7-16 years [14]. This adaptation includes
a public speaking task and a mental arithmetic task.
The core component of the TSST-C is the threat of so-
cial evaluation, and this was noted as an aspect of par-
ticular relevance in child and adolescent participants.
An increase in the stress response to social evaluation
has been observed during childhood and adolescence.
The TSST-C is an important tool for understanding
children and adolescents’ stress responses to the threat
of social evaluation and can be used to explain differ-
ences in the magnitude and duration of stress responses
of individuals in these age groups [10, 14].

Negative emotional states, including nervousness,
worry and doubt, which are associated with the ac-
tivity or stimulation of the body, are called anxiety.
Ancxiety is basically divided into two subgroups: state
anxiety and trait anxiety; state anxiety is defined as
a temporary psychological state that an individual
experiences within a certain period of time and espe-
cially under stress, while trait anxiety reflects the
general tendencies of the individual and the levels of

anxiety he/she shows during different situations and
times. Trait anxiety is considered to be more of a persis-
tent personality trait and usually manifests as a more
prolonged and constant state of anxiety [15]. It has
been suggested that individuals with high levels of trait
anxiety show impaired ability to block distracting in-
formation, even under non-stressful conditions [16].
Even though anxiety is usually perceived as a nega-
tive and undesirable situation, it does not always have
a negative impact on performance. Anxiety in sports
refers to ‘an unpleasant psychological response to stress
resulting from the performance of a task under pres-
sure’ [17].

Various psychometric scales are used to assess anx-
iety and its subcomponents. In particular, the ASI-3
is known as a tool that measures the way individuals
interpret anxiety symptoms and the intensity of their
response to them. This scale examines anxiety sen-
sitivity under three separate components; physical,
cognitive and social anxieties. The physical concerns
subcomponent measures bodily reactions to anxiety,
while the cognitive concerns focus on the effects of anx-
iety on thinking processes. Social concerns assess the
effects of anxiety on social interactions and perceived
social threats. The ASI-3 is a psychometric scale used
to determine an individual’s general predisposition to
anxiety (trait anxiety) [18, 19].

Balance is achieved when the vertical projection of
the body’s centre of gravity is within the base area of
support, and it is achieved and maintained based on
feedback from the visual, vestibular and propriocep-
tive systems, which are constantly evaluated by the
central nervous system. This, as a result, produces co-
ordinated movements. It is important to maintain bal-
ance and an upright posture in daily life, and this is
particularly important when it comes to sports [20]. In
a study conducted by Cumberworth et al. in healthy
children aged 5-17 years, it was reported that pos-
tural control starts to develop in early childhood and
this development shows a linear relationship with
age [21]. Recall that Steindl et al. [22] have shown that
proprioceptive function seemed to be mature at 3-4
years of age, while visual and vestibular afferents only
reached an adult level at 15-16 years.

Today, archery is recognised and studied as a dis-
cipline that challenges not only the perfection of phys-
ical strength and skill of athletes [23] but also the lim-
its of mental resilience and concentration. This sport,
which requires a high level of mental discipline, cre-
ates increased levels of mental stress in athletes, which
is closely related to state anxiety as an important deter-
minant of the athlete’s performance [24]. Archery is
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a static sport in which success requires postural sta-
bility, coordination of body segments, attention and
concentration [25], as well as the ability to cope with
mental stress, being a further important criterion [26].
Like all other forms of stress, mental stress brings about
a sympathetic activation in the body [27]. Among the
physiological changes that occur, the effects on respi-
ration and circulation disturb postural stability [28].
The aim of this study was to investigate the relation-
ship between trait anxiety levels and shooting perfor-
mance under stress in archers aged between 11 and 14
years. For this purpose, the participants’ trait anxiety
levels determined by ASI-3 and the effects of mental
stress applied through the Trier Social Stress Test child
version on shooting success were compared. The re-
search aims to understand the psychological factors
affecting the performance of young archers and to con-
tribute to the development of training methods to im-
prove their mental toughness by using this information.
At the same time, it was aimed to reveal the effect of
the level of trait anxiety on success in an individual
sport such as archery when stress is encountered.

Material and methods
Participants

All licensed archers aged 11-14 years (6 female;
16 male) in our region who met the inclusion criteria
were included in the study. The demographic data of
the participants as the lowest, highest, mean (+ SD)
were as follows; age 11-14 years (11.90 £ 1.90), height
136-186 cm (156.50 * 14.35), weight 28-90 kg (51.18
+ 15.94), body mass index 14.29-28.04 kg/m* (20.54
+ 4.36) and duration of practicing the sport 2-36 months
(13.50 = 10.51).

Inclusion criteria:

1 - Approval by the participant and their family

2 - Being a licensed archer at the national level

3 — Not having experienced a trauma requiring
treatment in the last 6 months

4 - Not having a known neurological or endocrine
problem

5 — No cognitive disability that may bring about
problems in communication or simple calculations

Measures
Heart rate measurement
Heart rate was measured as an indicator of auto-

nomic system activity. Accordingly, the average, maxi-
mum and minimum heart rates of the participants
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were recorded using a Polar RS400 (Polar, Electro OY,
Kempele, Finland) chest-strap device and a data logger
watch.

Evaluation of balance

Balance was measured using the oscillation analy-
sis program of the Tekscan HR MatScan (Tekscan, Bos-
ton, USA) plantar pressure measuring device, which
calculates the force midpoint from data received simul-
taneously from the sensors. The oscillation analysis
program provides five different data:

— Area: The elliptical area containing the 95% con-
fidence interval of the pressure midpoints of the re-
ceived data (cm?2).

- Distance: The sum of the distance between the
pressure midpoints when they lie sequentially (cm).

- Variance: The variability of the distance in mil-
limetres when the pressure midpoints are positioned
sequentially.

- Anterior-posterior (A-P) Excursion: Considering
the initial position, this is the vertical distance between
the frontmost and rearmost pressure midpoints (cm).

- Left-Right (L-R) Excursion: Considering the ini-
tial position, this is the vertical distance between the
rightmost and leftmost force midpoints (cm).

Evaluation of stress and anxiety status

The Trier Social Stress Test for children was used to
put pressure on the participants [29]. Only the men-
tal arithmetic component of this test was applied, in
which the subject was asked to count backwards from
1000 (in 7s, 9s, 11s or 13s) before the second shoot-
ing. In order to ensure randomness during the count-
down, different numbers were assigned to each par-
ticipant and before each shot, and they were asked to
count backwards from 1000, and if they made a mis-
take, they were asked to count from the beginning again.
The participants were asked to continue counting for
at least 60 seconds, and stress was attempted to be
created at times by questioning the number they had
reported.

The Turkish version of the Anxiety Sensitivity In-
dex-3 (ASI-3) was used to determine the trait anxiety
status of the participants before the study [18].

Based on a five-point Likert-type measurement
approach, the ASI-3 comprises a total of 18 items di-
vided into three sub-dimensions (physical, cognitive
and social), each containing six items. Potential scores
range between 0 and 72, with higher scores indicating
greater anxiety sensitivity.
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Design and procedures

This cross-sectional study was conducted to deter-
mine the extent to which trait anxiety affects shooting
success in the face of a stress stimulus in adolescent
licensed archers.

The participants were asked to use the bow they
would normally use in competition. The target was
a board similar to those used in international com-
petitions, with a diameter of 60 cm, which was com-
monly used in indoor competitions and training ses-
sions for various skill levels. The target features 10
concentric rings, each assigned a specific point value.
The outermost ring was worth 1 point, and the value
increases by 1 point for each ring closer to the centre,
with the innermost ring scoring 10 points. The arrows
were standard competition arrows. The participants
were asked to shoot at the target from a distance of
18 metres. For each stage of the experiment, the par-
ticipants were given 10 arrows to shoot at the target,
and the most successful and the most unsuccessful
shots were disregarded, while the total score of the
remaining shots was recorded as the success of the
shooting.

The data were collected during the off times of the
athletes, during which the researcher spent time with
the athletes one-on-one, when they were first asked to
fill out the ASI-3. The archers were asked to warm up
by shooting 5 arrows. A Polar RS400 sensor was at-
tached to their chests to record their heart rates, and
their static balance was measured before the shootings
using an HR MatScan plantar pressure measuring
device, through which balance was recorded at a 50 Hz
frequency for 40 seconds. The participants were then
asked to shoot 10 arrows at a target 18 metres away,
during which their scores and heart rates were recorded.
After the shootings, the participants were given a 1-hour
break, after which they were asked to return to their
shooting places, and to count down from 1,000 (in 7s,
9s, 11s or 13s). After 1 minute of counting down, their
balance was measured again for 40 seconds, and after
the completion of the measurement, they were asked
to shoot 10 arrows at a target 18 metres away, and their
heart rates were again recorded during the shootings.

Statistical analysis

The SPSS for Windows (Version 15.0. Chicago, SPSS
Inc.) statistical software was used for the analysis of the
data. The data were entered into the program, and the
Shapiro-Wilks test was performed to examine the nor-
mality of distribution. Data with an abnormal distribu-

tion (only heart rate values) were analysed with non-
parametric tests, including a Wilcoxon signed-rank
test, while data with a normal distribution were inves-
tigated with a dependent sample t-test and a Pearson’s
correlation analysis. Simple linear regression analyses
were performed to estimate shooting success. In all anal-
yses, p < 0.05 was accepted as statistically significant.

Ethical approval

The research related to human use has complied
with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Manisa
Celal Bayar University, Faculty of Medicine Local Ethics
Committee (approval number: 2017-36294).

Informed consent

Those taking part in the study were informed ver-
bally about the study objectives and the measurements
that would be made, and a signed voluntary consent
form was obtained from all the participants and their
parents. The study was conducted in accordance with
the principles of the Declaration of Helsinki.

Results

The ASI-3 test was applied at the beginning of the
experimental protocol to measure the participants’
trait anxiety status, and the relationship between their
pre- and post-stress shooting success and trait anxiety
score was investigated. A statistically significant, nega-
tive correlation was observed between post-stress
shooting success and trait anxiety status, and a sta-
tistically significant inverse correlation was detected
between the social sub-group result of the ASI-3 test
and both pre- (r = -0.454, p = 0.044) and post-stress
(r=-0.634, p = 0.003) shooting success (Table 1).

No statistically significant difference was observed
between the pre- and post-stress minimum, maximum
and mean heart rates (Table 2).

A comparison of the static balance parameters of
the participants revealed no statistically significant dif-
ference between the pre- and post-stress static balance
measurement results (p > 0.05) (Table 3).

A simple regression analysis was performed to cre-
ate a model to reflect the relationship between shoot-
ing success and trait anxiety status. According to this
regression analysis, a statistically significant relation-
ship exists between the total ASI-3 score and post-
stress shooting success (F(1.21) = 6.417, p = 0.021).
Based on the results of the application of this model,
it can be argued that the ASI-3 score calculated from
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Table 1. Association between ASI-3 results and shooting success

ASI-3
Physical Cognitive Social Total
Pre-stress shooting score ’ -0.263 ~0.267 ~0.454 -0.370
g p 0.263 0.255 0.044 0.108
Post-stress shooting score -0.330 -0.398 ~0.634 ~0.513
g 0.155 0.083 0.003 0.021

The bolded values were significant at p < 0.05.

Table 2. Results of a paired sample ¢-test based on heart rates recorded during the first shootings and during the second
shootings during which a stress factor was applied

Pre-stress Post-stress
Min Max Mean SD Min Max Mean SD P
Heart-min. 62 108 86.18 16.11 65 105 82.68 28.75 0.795
Heart-max. 77 138 117.59 12.82 94 142 119.36 13.66 0.505
Heart-mean 64 119 104.64 12.94 68 129 105.64 14.41 0.680

Table 3. Results of a paired sample ¢-test based on static balance parameter values obtained using the pedobarography
device before and after the application of a stress factor

Pre-stress Post-stress
Max Min Mean SD Max Min Mean SD P
Area 12.91 0.26 3.66 3.29 22.73 0.29 3.78 4.80 0.908
Distance 844.30 134.40 377.17 185.14 593.55 151.15 346.13 131.92 0.131
Variance 0.39 0.06 0.17 0.08 0.27 0.07 0.16 0.06 0.365
Anterior-posterior excursion 7.05 0.33 3.01 1.46 5.99 0.59 2.72 1.30 0.313
Left-right excursion 6.63 1.22 2.77 1.24 7.28 1.22 2.81 1.37 0.855
Table 4. Simple linear regression analysis of total ASI-3 score and shooting success.
Estimated variable: post-stress shooting score
Variables .
B SHB B ; » Pearso.n Partla.l
correlation  correlation
Constant 9.215 0.718 12.840 0.000
Total ASI-3 -0.113 0.045 -0.513 -2.533 0.021 -0.513 -0.513
The bolded values were significant at p < 0.05.
Table 5. A stepwise regression analysis of post-stress shooting success based on ASI-3 sub-dimensions
Estimated variable: post-stress shooting score
Variables ;
B SHB B . » Pearso.n Partlall
correlation  correlation
Constant 9.215 0.718 12.840 0.000
Social ASI -0.462 0.133 -0.634 -3.478 0.003 -0.634 -0.634

The bolded values were significant at p < 0.05.

84 Human Movement, Vol. 24, No 4, 2023



HUMAN MOVEMENT

H.H. Tokmakei, S. ngﬁr, T. Varol, Anxiety and performance in adolescents

the participant data explains 26.3% of the variance in
post-stress shooting success ( = -0.513; R* = 0.263)
(Table 4).

A stepwise regression analysis was performed to
detect which ASI-3 sub-group(s) best explained the
post-stress shooting success. A model was created based
on the obtained results, and after the application of
the model, post-stress shooting success was found to
be explained solely by the social dimension of the
ASI-3 (F(1.21) = 12.098, p = 0.03). According to this
model, the social dimension of the ASI-3 explains
40.2% of post-stress shooting success (3 = -0.634; R*> =
0.402) (Table 5).

Discussion

In this study of 22 individuals aged 11-14, it was de-
termined that the arithmetic component of the TSST-C,
which was used to create stress, led to no statistically
significant difference in either heart rate or postural
stability. Furthermore, when the shooting success was
analysed based on a comparison of the pre- and post-
stress scores, no statistically significant difference was
observed.

The association between post-stress shooting scores
and the ASI-3 test results - especially the social com-
ponent — which was applied before the test to deter-
mine the trait anxiety status of the participants, was
investigated, revealing a statistically significant inverse
correlation, meaning that the higher the trait anxiety
of the respondent, the lower the shooting score (ASI-3
social: r = -0.634, p = 0.003; ASI-3 total: r = -0.513,
p = 0.021).

Psychologically speaking, stress is a term that is
often used in daily life to describe a difficult situation
to manage. Acute stress arises from environmental or
bodily threats leading to a number of physiological
reactions in the body, including the hypothalamic-pi-
tuitary axis, sympathetic autonomic system activation,
etc. Furthermore, the higher cognitive areas of the
brain, as well as lower centres such as the brainstem
and hypothalamus, which play a role in the develop-
ment of autonomic and neuroendocrine responses,
make assessments with regard to the concerned anx-
iety, make decisions and assess the threat level of the
experience, therefore playing a role in the stress pro-
cess. These regions of the brain are also the target of
stress and stress hormones [30]. Developed by Kirsch-
baum et al., the Trier Social Stress Test [7] for chil-
dren (TSST-C) was used in the present study to create
a psychobiological stress response. Accordingly, the
arithmetic component of the test was used to create

stress, after which shooting success was evaluated. The
objective was to have the respondents perform their
shots when their stress level was at its highest. This test
has been proven to activate the hypothalamic-pitui-
tary axis, to affect the immune system, to activate the
sympathetic system, and to generate a cardiovascular
response [27, 31, 32]. In the present study, the heart
rate parameter was calculated to estimate the auto-
nomic response to stress, although no statistically sig-
nificant difference was observed between the pre- and
post-stress heart rates (p = 0.680). This can be attrib-
uted to different causes. First of all, those who engage
in sports may have a lower stress response [5]. Further-
more, the test was applied individually rather than in
groups, which may explain the lack of an adequate
autonomic response in the volunteer group [32]. Fur-
thermore, the children may have already been exposed
to constant stress, brought on by their success-oriented
lifestyle, and especially under pressure from their fami-
lies, and so the stress response may have developed
even before starting the test. There have been previous
studies reporting differences in the stress responses
of males and females in neuroendocrine and behav-
ioural terms [33, 34], however, no statistically signifi-
cant difference was observed in the average heart rates
(considered a stress response) of the female and male
respondents. Having said that, it is obvious that the
desired stress response could not be obtained with
the TSST-C, of which only the arithmetic component
was used, which may be attributed to numerous mis-
cellaneous and unknown reasons, and can be consid-
ered a weakness of our study. Some researchers argue,
however, that stress responses triggered by TSST, espe-
cially in humans, may lead to cortisol levels that do
not exceed normal limits, and therefore an adequate
stress response may not develop [35]. The social com-
ponent of the TSST in particular is reported to be effec-
tive in creating an adequate stress response [35, 36|,
although in the present study, we failed to expose the
archers to stress using the arithmetic component of
the TSST-C. In other words, considering the lack of car-
diovascular response and based on the fact that the
participants were able to maintain their balance, it can
be argued that we failed to produce the desired stress
levels, and therefore no change was observed in shoot-
ing success.

A normal stress response is needed in humans to
cope with internal or external factors that threaten the
body, although any response that is lower or higher
than normal may be harmful to the health. A prolonged
stress response, in particular, may cause anxiety [37].
In people with higher anxiety sensitivity, situations
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that cause mental stress can have a negative impact
on success in the fulfilment of the tasks assigned to
them [38]. In the present study, a close inverse asso-
ciation was recorded between anxiety sensitivity and
shooting success (r = -0.513, p = 0.021), which can be
attributed mostly to the social component of the anx-
iety sensitivity index (r = -0.634, p = 0.003). In the
11-14 years age group assessed in the present study,
the higher the anxiety sensitivity, the lower the shoot-
ing success. In a meta-analysis by Kleine et al. inves-
tigating the association between anxiety and sports
performance in different age groups, the strongest
association was found in the 10-14 age group, and the
same study found that the association between anxi-
ety and performance was a lot closer in amateurs
than in more qualified athletes [39].

In Weinberg and John’s investigation of the rela-
tionship between different levels of anxiety and stress,
as well as motor performance, it was observed that
people with high state anxiety performed poorly under
stressful conditions, which was associated with the
fact that they paid attention to stimuli unrelated to the
task given (i.e. internal self-evaluation). The authors
reported these individuals to be more successful in
focusing on their tasks when the conditions were less
stressful, and so to perform better. On the other hand,
they pointed out that people with low state anxiety
performed better under highly stressful conditions,
but that these people demonstrated poor motor per-
formance under low-stress conditions, as they focused
their attention on stimuli unrelated to the task [40].
This concept, called the Inverted-U theory, is a con-
tinuation of the ‘positive linear theory’ in which it is
argued that stress is mostly a positive factor in terms
of motor performance. Accordingly, at the peak of mod-
erate stress, performance is also at a maximum, but
when stress goes beyond this point, performance is
adversely affected [41].

In a review of studies investigating the relationship
between anxiety and sportive performance, it was
found that anxiety had an impact on performance,
especially in individual sports, but that the same did
not apply to team sports. It was further pointed out
that athletes with high state anxiety experience in-
stantaneous anxiety reactions at greater frequencies
and intensities, although the experience of the athlete
was argued to be decisive in controlling such situa-
tions [42, 43]. Additionally, self-confidence-enhancing
efforts in the event of instantaneous anxiety were proven
to increase athletic performance in archers [44]. There
are studies suggesting that anxiety may have both a fa-
cilitative and a negative role in sportive performance
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[45, 46]. A study showing that increased levels of anx-
iety during the Covid-19 pandemic caused inconsistent
shooting performance in archers suggests that anxiety
negatively affects performance in archery, an indi-
vidual sport [47]. Martens et al. reported anxiety to
have two components when it comes to sports, namely
cognitive and somatic, in which the cognitive compo-
nent involves negative expectations related to success
(negative linear relationship), while the somatic com-
ponent is a physiological and affective component that
is directly related to an autonomic stimulus, with both
low and high levels affecting sportive performance
negatively. The same researcher presented a third fac-
tor — self-confidence - and stated it to be in a positive
linear relationship with performance [48]. The present
study is compatible mostly with sports performance
and somatic sub-components of anxiety. Accordingly,
rather than identifying a relationship between instan-
taneous anxiety and performance, a negative correla-
tion is noted between state anxiety and performance.
Whether the anxiety-performance relationship is closer
to the positive linear, negative linear or inverted-U
theories is still a matter of debate. Having said that,
according to our study of archers aged 11-14 years, it
is closer to the negative linear theory.

It is known that there are conceptual differences
between stimulation and stress. Researchers argue that
all demands can cause stimulation [49, 50], while there
is alack of consensus on the demands leading to stress,
although it is argued that demands beyond one’s abili-
ties lead to stress [35]. In the present study, the attempts
to induce stress failed to lead to autonomic responses
that reflected stress indirectly, and no stressful envi-
ronment was created since the tasks did not go beyond
the individuals’ abilities. As such, it would not be fair
to talk about a stress situation that negatively affects
performance.

Postural control and balance are important param-
eters for success in many branches of sports. The pre-
and post-stress static balance parameters of the par-
ticipants in the present study were measured, and no
statistically significant difference was observed be-
tween them (p > 0.05). Furthermore, no association was
found between balance parameters and shooting per-
formance. As with the previous heart rate values, we
observed that the targeted mental stress had no effect
on static balance. In archery, postural control is defined
as a significant factor for success [51]. In Mason and
Pelgrim’s study of junior and elite archers, they found
postural stability to be more important for young arch-
ers than elites, especially when it comes to shooting
success [52]. Similarly, Stuart and Atha reported pos-
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tural stability not to be of primary importance for suc-
cess in elite archers [53]. Another study showed that
shooting success decreased as postural sway increased,
especially in the preparation and aiming phases [54].

An analysis of physiological, psychological and per-
formance data obtained from licensed archers in pu-
berty and with different levels of experience revealed
that the mental stress aimed to be created with the
TSST-C could not be created in this age group. More-
over, no statistically significant difference was found
between the pre- and post-stress balance data. It was
determined that shooting success was inversely corre-
lated only with the trait anxiety state, revealing anxiety
sensitivity as an important factor affecting success in
archery. Unlike instantaneous anxiety, it is apparent
that anxiety sensitivity is a problem that is difficult to
overcome, even with experience and intense exercise,
and so anxiety sensitivity can be used as an objective
criterion in the selection of athletes at an early age.

The present study showed the arrow shooting per-
formances of participants with high levels of trait anx-
iety to be negatively affected by stress. Even though
the desired autonomic response could not be induced
through the experimental stress model, the correla-
tion analyses revealed the existence of a strong inverse
correlation in arrow shooting success after the appli-
cation of a stress stimulus (ASI-3 social: r = -0.634,
p = 0.003; ASI-3 total: r=-0.513, p = 0.021). Further-
more, the trait anxiety level can be used as a model to
predict 40.2% of shooting success, which reveals the
trait anxiety state to be an important factor in shoot-
ing success. However, considering the use of only the
arithmetic component in studies using the TSST-C, it
is suggested that it would be more appropriate to en-
sure familiarisation between the volunteers and the re-
search group so that the social component of the test
does not cause a pre-stress physiological response in
repeated measurements.

Conclusions

Based on the study results, it can be argued that
assessments of the trait anxiety state may be highly
beneficial in the selection of athletes at an early age
and in predicting how an athlete will perform under
stress. It can further be argued that trait anxiety sta-
tus plays a more important role in shooting success
than the stress factor. We thus conclude that deter-
mining the trait anxiety states of athletes, especially
those engaged in individual sports such as archery,
can be significant when it comes to athlete selection
and training.
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