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ABSTRACT 

The aim of this study was to study the relationship between trait and state anxiety with force 

control and adjustment of dominant hand’s angle in male athlete and non-athlete students. For 

this purpose, 200 students (100 athletes and 100 non-athletes) where randomly selected among all 

male bachelor students of Arak University in the academic year 2012-2013 by simple random 

method. The mean age of subjects was 21.80±1.96. The required data were collected using 

personal information questionnaire, Spielberger state-trait anxiety inventory (STAI), Zhukovski’s 

dominant hand’s angle accommodation test, and Ablacova’s force control of dominant hand test. 

The findings showed that there is a strong and positive correlation between trait and state anxiety 

and kinesthesia in both of the groups. There results also showed that kinesthesia error can predict 

the trait anxiety (p=0.041) and state anxiety (p=0.011). Study findings indicated that there is a 

significant relationship between trait and state anxiety and kinesthesia. In addition, non-athletes 

showed higher levels of anxiety and hallucination. According to the moderate levels of state 

anxiety in athletes, it can be stated that this study supports the inverted U hypothesis.  
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INTRODUCTION 

Anxiety is one of the important 

psychological factors that greatly affect the 

performance of athletes, especially in crucial 

situations. Anxiety implies a sense of 

insecurity or threat that its source is not 

clearly understood (1). Anxiety is the 

negative emotional state with feelings of 

anger, sadness, and tension caused by a 

disturbing environment and is associated 

with physical activity or arousal (2). Anxiety 

in sport reflects the fears of an athlete that 

something would go wrong and he/she fails 

to perform as expected (2). The ability to 

cope with stress and anxiety is an integral 

part of sport (3). Many studies have been 

conducted on the relationship between 

anxiety and performance in sports 

competitions. 

Competitive anxiety is one of the types of 

anxiety that has attracted the attention of 

sport psychology researchers. This type of 

anxiety, also known as Trait-state anxiety, 

occurs during sports competitions (3, 4). 

Martens, Vealey, and Burton (1990) defined 

this type of anxiety as the tendency to 

perceive competitive situations as a 

threatening factor and responding to such 

situations is associated with a sense of 

anxiety or tension (5). In other words, 

anxiety is a relatively stable and acquisitive 

behavioral tendency which is often described 

as a personality feature. The anxiety 

response occurring in certain competitive 

situations is called state-competitive anxiety. 

Even professional athletes who have high 

anxiety, compare with those who a lower 

level of anxiety, show a dramatic increase in 

physiological arousal in a state of anxiety, so 

they are more likely to fail to present a 

perfect performance (5). Studies have shown 

that optimal increase in arousal improves 

performance, but its excessive increase 

would lead to reduced proficiency in motor 

function (4-6). Several studies have 

indicated that trait-state anxiety can affect 

athletic performance. In other words, the 

higher the level of competitive (trait-state) 

anxiety is, the weaker the performance of 

athletes in competitions would be (7). Initial 

studies on anxiety were based on the 

assumption that anxiety is single-

dimensional. Spielberger (1966) was the first 

who divided anxiety into two dimensions of 

trait anxiety and state anxiety (8). Davidson 

and Schwartz (1976) proposed the theory of 

multidimensionality of anxiety and athletic 

performance which describes a series of 

two-way communication between cognitive 

anxiety, somatic anxiety, self-confidence, 

and performance. Cognitive component of 

anxiety includes subjective anxiety, negative 

evaluation, and negative expectations of 

performance, while somatic anxiety involves 

sweating, trembling, and increased heart rate 

(9). 

Nowadays, sports sciences researchers 

have found the importance of understanding 

the role of psycho-motor skills in athletes 

and evaluation of these skills is a very 

important part of education, screening, talent 

finding, and championship. One of the 

psycho-motor skills that is involved in most 

sports is kinesthetic differentiation in 

athletes (10). Kinesthetic differentiation 

refers to a set of information resulting from 

the mechanoreceptors (muscle spindle, Golgi 

tendon organ, pacinian corpuscle, and free 

nerve terminals) in the dynamic mode (11). 

Kinesthetic differentiation has a strong 

relationship with precision in performing the 

tasks, as precise performance of a movement 

determines the winner and loser in many 

competitions (12). Since kinesthesia or 

proprioception has a prominent role in 

optimal performance of sports skills, regular 

physical activity is one of the important 

strategies to enhance proprioception. 

Exercise can improve proprioceptive 

systems that work to stabilize the body. 

Bressel, Yonker, and Kras (2007) showed 

that kinesthesia is stronger in footballers 
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than the athletes in other sports and non-

athletes (13). In fact, kinesthesia makes it 

possible to us to perceive the organ 

movement, allows us to perceive, regulate, 

and produce force for muscles and also to 

perceive the efforts made during the 

production of muscle force, and creates a 

sense of orientation and perception of limb 

position which is very important in setting 

the desired angle of joints when performing 

a task. Successful performance of many 

athletic skills like shooting in basketball and 

targeting in shooting requires precise 

adjustment of the force and hand angle (14). 

Kinesthesia makes it possible to understand 

the features of a movement and correct it 

based on the goals and motor needs. The 

ability to maintain and produce optimal 

force, in addition to technical benefits in 

sport, affects the economy of movement. 

Also, recent studies have demonstrated that 

kinesthesia is effective in rehabilitation and 

prevention of injury in athletes (10). Recent 

research evidence shows that conscious 

control of force production can be affected 

by the temporary mental condition of 

individuals (15), because, according to the 

findings of behavioral studies, motor and 

emotional neural circuits are anatomically 

and functionally very close to each other 

(16). The incidence of emotional states and 

anxiety can increase the range of conscious 

force production and also the excitability of 

cortical-spinal motor pathway. High load 

emotional changes can lead to damage and 

dysfunction (17). Hand movements in sports 

like table tennis where hand kinesthesia is 

the key factor of success are complex skills 

that are dependent on precise muscle control 

and various psychological and perceptual-

cognitive factors are involved in their 

performance (18). Although above-

mentioned evidence suggests that 

kinesthesia is influenced by mental states of 

individuals, the relationship between 

components of kinesthetic differentiation 

with psychological characteristics of people, 

especially athletes is still unknown (19). 

Anxiety is one of these factors. Given the 

paucity of studies on kinesthesia and its 

relationship with trait and state anxiety, the 

present paper aims to study the relationship 

of trait and state anxiety with kinesthesia in 

male athlete and non-athlete students. 

 

MATERIALS AND METHODS 
The present research was a fundamental 

retrospective study. 

Participants. tatistical population 

included all male undergraduate students of 

Faculty of Humanities at Arak University in 

the academic year 2012-2013 (N=2500). 

After distributing a personal information 

questionnaire among the population 

members, 200 students (100 athletes and 100 

non athlete), with a mean age of 21.80±1.94, 

were randomly selected as the sample. 

Criteria for entering the athlete groups 

included a minimum of 6 years of 

experience in sport and membership in one 

of the official clubs or membership in one of 

the sports teams of the university. Also, 

members of non-athlete group were selected 

among students who had no history of sport 

and regular physical activity.  

Tools. The required data were collected 

using questionnaires of personal information 

and trait-state anxiety, tests of controlling 

the force and adjusting the angle of 

dominant hand, and a darts competition. 

Here is a short description of data collection 

tools: 

1. Personal information questionnaire: This 

questionnaire included questions 

regarding participants’ demographic 

characteristics such as age, height, 

weight, gender, level of physical activity 

per week, and sport history. 

2. Spielberger State-trait Anxiety Inventory 

(STAI): The questionnaire was developed 

by Spielberger et al. (1970) and revised in 

1983. It contains 40 items (20 items for 

trait anxiety and 20 items for state 

anxiety) and the respondents can express 
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their feelings by score 1 (no anxiety) to 4 

(high anxiety). The minimum and 

maximum score that a respondent can 

obtain on this inventory is 20 and 80, 

respectively. The reliability of this tool 

has been reported by Spielberger et al. to 

be 0.86 for university students (8). In 

Iran, Panahi calculated the internal 

consistency and reliability of this 

questionnaire equal to 0.78-0.91 and 0.67 

by Cronbach’s alpha coefficient and 

retest methods, respectively (20). 

3. Zhukovski’s dominant hand’s angle 

accommodation test (1988): To measure 

kinesthesia, Zhukovski’s dominant-hand's 

angle accommodation device was used. 

This device was developed in 1988 in the 

former Soviet Union and introduced for 

assessment of psychomotor performance 

of athletes. Reliability of this test was 

obtained 0.75 by Cronbach’s alpha 

coefficient and its validity was reported 

acceptable by Bahrami (2010) (18). To 

perform this test, the elbow of dominant 

hand of subjects was placed on the apex 

of the device at a maximum angle 90 

degrees. In order to get familiar with test, 

all subjects performed it three times with 

the help of the examiner and visual 

feedback. Then, the test was taken from 

each subject for three other times. The 

mean score of three times was considered 

as the absolute error figure. Starting angle 

was determined by the examiner in all 

times. The test was done in a way that the 

degrees of freedom for all of them was 

complete and there was no motor 

limitation. 

4. Ablacova’s force control of dominant 

hand test (1990): To measure force 

control of dominant hand, Ablacova’s test 

was done using a standard isometric 

hand-held dynamometer. This device 

measures the force in the range of 0 to 

100 with an accuracy of 1 kg. Reliability 

and validity of this test has been reported 

acceptable. To perform this test, the 

subjects were asked to stand on feet as 

their hands are besides their body and 

they feet are open as much as the 

shoulder width. The subjects were 

expected to keep the dynamometer in 

their dominant hand parallel to their body 

with an angle of 90 degrees, as the scale 

sheet is on the opposite side of their body. 

Then, they were asked to press the 

dynamometer’s handle without moving 

the hand based on the amount of force 

required by the examiner. This test was 

taken 3 times from each subject without 

visual feedback and with 10 seconds of 

rest between attempts. The mean score of 

three times was considered as the 

absolute error. 

Procedure. Before beginning the study, 

all the arrangements were coordinated with 

the Faculty of Humanities, Arak University. 

In a meeting, the test were explained to all 

subjects and they were briefed on research 

procedure. Then, the subjects were asked to 

fill out the first part of Spielberger State-trait 

Anxiety Inventory. On the day of an official 

darts competition, kinesthesia tests were 

firstly performed and then the subjects were 

asked to fill out the second part of 

Spielberger State-trait Anxiety Inventory 10 

minutes before the competition. In order to 

induce anxiety in a competitive 

environment, appropriate awards were 

considered for those who ranked first to third 

(1000000 Rials for the first one, 700000 

Rials for the second one, and 500000 Rials 

for the third one). Motivation level of 

participants and competitive environment 

were two of the limitation of this research. 

Statistical Analysis. Descriptive 

statistics, Kolmogorov-Smirnov test, 

Pearson correlation test, Durbin-Watson test, 

ANOVA, and simultaneous multiple 

regression were used for analyzing the 

collected data in SPSS software. Data 

analysis was performed using the SPSS 

software at a significance level of 0.05. 
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RESULTS 

The data on the subjects’ scores in trait 

anxiety, state anxiety, general anxiety, and 

kinesthesia error are shown briefly in Table 1. 

Matrix of correlation between the studied 

variables is shown in Table 2. Simultaneous 

multiple regression analysis was used to study 

the relationship between components of anxiety 

and kinesthesia error (Tables 3, 4). The results of 

comparing two athlete and non-athlete groups in 

terms of trait anxiety are shown in Table 5. 

Table 1. Descriptive statistics for studied variables in both athlete and non-athlete groups 

Variable Group n Mean±SD 

Trait anxiety 
Athlete 100 42.80±1.76 

Non-athlete 100 52.80±2.28 

State anxiety 
Athlete 100 46.10±1.48 

Non-athlete 100 63.60±4.13 

General anxiety 
Athlete 100 44.45±1.40 

Non-athlete 100 57.90±3.20 

dominant hand’s angle  

accommodation error 

Athlete 100 2.40±1.04 

Non-athlete 100 7.60±1.90 

force control of  

dominant hand error 
Athlete 100 2.54±0.96 

Non-athlete 100 4.64±1.00 

Overall error of  

kinesthesia 
Athlete 100 2.47±0.91 

Non-athlete 100 6.12±1.24 

 

 

According to Table 1, athletes have a lower 

level of state anxiety, trait anxiety, and 

kinesthesia error than non-athletes. Based on the 

mean values of the two groups, scores of overall 

error of kinesthesia, state anxiety, trait anxiety, 

and general anxiety are higher in non-athletes. 

 
Table 2. The relationship of state and trait anxiety with force control and dominant hand’s 

angle accommodation 

 
Trait 

anxiety 

State 

anxiety 

General 

anxiety 

dominant hand’s 

angle 

accommodation 

error 

force 

control of 

dominant 

hand error 

Overall 

error of 

kinesthesia 

Trait anxiety 1 0.97** 0.99** 0.96** 0.86** 0.96** 

State anxiety  1 0.90** 0.97** 0.86** 0.96** 

General anxiety   1 0.97** 0.81** 0.96** 

dominant hand’s 

angle 

accommodation 

error 

   1 0.79** 0.97** 

force control of 

dominant hand 

error 
    1 0.90** 

Overall error of  

kinesthesia 
     1 

**: significant level at p0.01. 

 

 

According to Table 2, the results of 

Pearson correlation test indicated that there 

is a strong positive correlation between trait 

anxiety and state anxiety (p=0.001, r=0.97). 

This means that an increase in trait anxiety 

leads to increased state anxiety. There is also 

a significant positive correlation between 

overall error of kinesthesia and trait anxiety 
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(p=0.001, r=0.95) and also between overall 

error of kinesthesia and state anxiety 

(p=0.001, r=0.96). In addition, a strong 

positive correlation can be observed between 

overall error of kinesthesia and general 

anxiety (p=0.001, r=0.96). 

 
Table 3. A summary of simultaneous multiple regression analysis 

Index model R R2 F p 

Regression 0.96 0.93 251.21 0.001** 

**: significant level at p0.01. 

 

 

According to the results of Table 3, The R 

value obtained in this analysis (0.96) suggests 

a strong positive correlation between criterion 

variable (kinesthesia) and predictor variables 

(state and trait anxiety). Based on the F-value 

obtained (251.21), which is statistically 

significant at a significance level of 0.01, it 

can be stated that there is a linear relationship 

between components of anxiety and 

kinesthesia (p=0.001). 

 
Table 4. Simultaneous multiple regression of anxiety and kinesthesia 

Index variable B Beta T p 

Trait anxiety 0.17 0.42 2.11 0.042 

State anxiety 0.12 0.54 2.68 0.11 

*: significant level at p0.05. 

 

 

As Table 4 shows, given the significance 

level, state anxiety can predict the variations 

in kinesthesia error (p=0.011). State anxiety 

has the lion share in the explanation of 

kinesthesia error variance, as its standard beta 

coefficient is more than that of trait anxiety. 

The standardized coefficient of regression 

obtained for state anxiety (0.54) indicates that 

one unit of change in state anxiety leads to a 

change of 0.54 in kinesthesia error. Given the 

positive value of regression beta coefficient 

for state anxiety, an increase in state anxiety 

causes an increased in kinesthesia error. Also, 

according to the regression beta coefficient 

for trait anxiety (0.42) and its significance 

level (0.41), it can be stated that trait anxiety 

can be a good predictor of kinesthesia error 

after state anxiety. The standardized 

coefficient of regression obtained for trait 

anxiety (0.42) suggests that one unit of 

change in this variable leads to a change of 

0.42 in kinesthesia error. 

 
Table 5. ANOVA of in two groups of athletes and non-athletes 

Variables F p 

Trait anxiety 1.10 0.001** 

State anxiety 1.65 0.001** 

General anxiety 1.54 0.001** 

Dominant hand’s angel accommodation error 1.53 0.001** 

Force control of dominant hand error 263.32 0.001** 

Overall error of kinesthesia 587.07 0.001** 

**: significant level at p0.01. 

 

 

According to the Table 5, there is a 

significant difference between athletes and 

non-athletes in trait anxiety. Also, a 

significant difference was observed between 

two groups in terms of state anxiety 

(p=0.001). As Table 5 shows, there is a 
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significant difference between athlete and 

non-athlete groups in terms of general 

anxiety and also overall error of kinesthesia 

(p=0.001). In addition, F values in all 

studied variables suggest a significant 

relationship between them.  

 

DISCUSSION AND CONCLUSION 

The present paper aimed to study the 

relationship of state and trait anxiety with 

kinesthesia in athlete and non-athlete male 

students. Given that no study has been 

conducted on this subject, anxiety and 

kinesthesia were examined in the studied 

groups by holding an official darts 

competition in the university. Generally, the 

results showed that athletes have a better 

condition than non-athletes in trait and state 

anxiety and kinesthesia. Also, a significant 

linear relationship and strong correlation was 

observed between state anxiety and trait 

anxiety. The results are consistent with most 

of studies which reported lower levels of 

trait and state anxiety in athletes (4-23). 

When a person with high trait anxiety is in a 

threatening situation, state anxiety also 

increases. Eysenck and Calvo (1992) argue 

that state anxiety occurs in threatening 

situation and is mutually influenced by trait 

anxiety and situational stress. In this case, 

one is not able to arouse a pattern of 

behavior in order to overcome or change the 

event or issue that is threatening the goals 

(21). Comparison of studied variables 

showed that there is a significant difference 

between athletes and non-athletes in terms of 

trait and state anxiety and kinesthesia. This 

is consistent with the findings of Shahbazi et 

al. (2012) who reported that there is a 

significant negative correlation between 

intelligence and selective reaction time and 

between state anxiety and selective reaction 

time. They also found a significant 

relationship between simple reaction time 

and trait anxiety (23). Also, Hainaut and 

Bolmont (2006) points out that state anxiety 

increases muscle tension, arousal, and 

thereby focus of attention, which regulates 

sensory processing. In his study, individuals 

with normal (not low) trait anxiety recovered 

in the condition stimulating state anxiety on 

visual response time. Improved performance 

in response to visual stimuli may be 

probably due to more arousal and attention 

paid to the relevant visual stimuli, as 

individuals with low trait anxiety pay 

attention to the auditory stimuli and showed 

an improved performance (22). This is 

consistent with the results of present study. 

Robazza, Bortoli, and Nougier (1998) 

studied the relationship between anxiety and 

performance of members of the Italian 

national Archery team and concluded that 

there is a relationship between high anxiety 

and weak performance (4), which confirms 

the findings of this study. Therefore, it can 

be stated that results of the present study in 

this part are consistent with the findings of 

some studies which have attributed better 

performance in skills requiring high 

precision to low arousal. Hainaut and 

Bolmont (2006), Robazza, Bortoli, and 

Nougier (1998), Collette and Van der Linden 

(2002), and Eysenck and Calvo (1992) came 

to the conclusion in their studies that anxiety 

creates inefficiency and anxious individuals 

increase the use of compensatory strategies 

(4, 21, 22, 24). This is consistent with the 

findings of the present study. Study findings 

also indicated that there is a significant 

different between two studied groups in state 

anxiety and kinesthesia error and state and 

trait anxiety can predict kinesthesia error, 

but the contribution of state anxiety is more. 

The findings also suggested that state 

anxiety of athletes is in an optimal and 

medium level. This is in line with inverted U 

principle which associates optimal 

performance with medium anxiety. In 

addition, Bandura's theory of self-efficacy, 

according to which thinking pattern and 

emotional and behavioral reactions are 

influenced by stressful situations, confirms 

the results of this study. The findings also 



36                      Relation of Anxiety with Force Control and Accommodation of Hand’s Angle 

Moradi, M., et al. (2015). Ann Appl Sport Sci, 3(4): 29-38. 

corroborate the positive effect of exercise on 

improving kinesthesia and suggest that 

athletes make fewer kinesthetic errors 

because they enjoy a good performance in 

information processing (14). 

The results of the present study are also 

consistent with the findings of Tod, Iredale 

and Gill (2003), Tod et al. (2005), and 

Coombes et al. (2009). The recent research 

evidence shows that conscious control of 

force production can be influenced by the 

temporary mental condition (15). Also, 

motor and emotional neural circuits are 

anatomically and functionally very close to 

each other (16). The incidence of emotional 

states and anxiety can increase the range of 

conscious force production and also the 

excitability of cortical-spinal motor pathway 

(17). It should be also noted that kinesthetic 

differentiation has a strong relationship with 

precision in performing the tasks, as precise 

performance of a movement determines the 

winner and loser in many competitions (12). 

Weinberg and John (1978), in a study 

entitled “Motor Performance Under Three 

Levels of Trait Anxiety and Stress” on male 

students, observed that increased arousal 

caused by conversion of low stress into 

medium stress caused improved 

performance, but further increase of arousal 

in high stress condition reduced proficiency  

in motor function (6). This is consistent with 

the results of the present study where non-

athletes who had higher level of stress 

showed weaker motor performance. 

It can be generally deducted that there is a 

significant relationship between anxiety and 

kinesthesia and athletes enjoy a better 

kinesthesia, which is one of the key factors 

for success in sports. Thus, it is recommended 

that coaches and sports teachers and 

psychologists use psychomotor tests as a 

valuable and effective tool for achieving the 

goals of sports indifferent aspects of 

education, screening, talent finding, and 

championship. In addition, qualitative and 

quantitative evaluation of athletic skills 

through tests makes it possible to design and 

plan appropriate training programs, because 

one of the problems that Iran’s sports 

community is now dealing with is the lack 

sufficient knowledge about the design and 

planning of appropriate and modern training 

sessions in the least desirable and modern 

training in the shortest time. 
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 .ایران، اراک، اراک دانشگاهدانشکده تربیت بدني و علوم ورزشي،  حرکتي، رفتار ارشد ارشناسيک. 1
 .عالمه طباطبائي، تهران، ایران دانشگاهدانشکده تربیت بدني و علوم ورزشي،  حرکتي، رفتار ارشد ارشناسيک. 2
 .، اراک، ایراناراک دانشگاهدانشکده تربیت بدني و علوم ورزشي،  حرکتي، رفتاراستادیار گروه . 3
 
 

 چکیده

 غیرورزشکار و ورزشکار پسر دانشجویان در برتر دست زاویه تنظیم و نیرو کنترل با حالتي و صفتي اضطراب رابطه بررسي حاضر مطالعه هدف
 در اراک دانشگاه پسر کارشناسي مقطع دانشجویان کلیه بین از( ورزشکار غیر 122 و ورزشکار 122) دانشجو 222 منظور، بدین. است بوده
 فردی، اطالعات پرسشنامه از اطالعات آوریجمع برای. شدند انتخاب ساده تصادفي روش به 02/21 ± 19/1 سني میانگین با  12 -11سال

 برتر دست نیروی کنترل و( 1100) ژکوفسکي برتر دست زاویه تنظیم هایآزمون همچنین و اشپیلبرگر حالتي -صفتي اضطراب پرسشنامه
 تنظیم و نیرو کنترل) حرکت حس با حالتي و صفتي اضطراب بین مثبتي و قوی همبستگي که داد نشان هایافته. شد استفاده( 1112) آبالکووا

   (p=211/2) حالتي و  (p=291/2) صفتي اضطراب تواندمي حرکت حس خطای که داد نشان همچنین و دارد وجود گروه دو در( برتر دست زاویه
 افراد که داد نشان و دارد وجود معناداری رابطه حرکت حس با حالتي و صفتي اضطراب بین که بود این گویای تحقیق این نتایج. کند بینيپیش را

 حد در ورزشکاران حالتي اضطراب میزان به توجه با.  برخوردارند بیشتری حرکت حس خطای و اضطراب از ورزشکاران به نسبت غیرورزشکار
 .باشد تبیین قابل وارونه U فرضیه  به توجه با است ممکن مطلب این که داشت اظهار توانمي متوسط،

 .حالتي اضطراب ،صفتي اضطراب اسکي، ،وارونه U فرضیه ،حرکت حس :واژگان کلیدی
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