
Introduction
Studies on psychological profiles among competitive ath-

letes have long history and wide topical scope. In sport psy -
cho logy majority of experimental studies have basal, theoreti-
cal purpose, but some finding may be utilized as a diagnostic
tool for athletes and their coaches. At present, researches fo cus
their attention on examination of profile mood state (POMS) that
consistent of six components describing perceived psycho-
somatic stress; anger, depression, vigor, tension, confusion and
fatigue scores. That psychological inventory of mood state is in
common use during intensified training period. Another psy-
chological tool covers some items of Recovery-Stress Question -
naire for athletes (REST-Sport) used after overloading followed
by recovery period. These studies revealed individual training
tolerance and rate of post-effort recovery. Investigation on pre-
competition stress, cognitive and somatic one explore intensi-

ty of emotions (mainly state of anxiety) which appear directly
prior to an important competition showed, that hyperemotional
state is associated with lower levels of coping effectiveness
and outcomes. Obviously, the psychological states and emo-
tions strongly depend on specific circumstances, hence, they
mood states are not stable across a time, but fluctuate in rela-
tion to training activity, over pre-competition short-term period
and during post-effort recovery [1-13]. 

The other directions of investigations take into consider
more stable features of psychological profile, known as per-
sonality traits. Recognition of personality profile may be helpful
for estimating of athlete`s coping with typical challenges in 
a future. Moreover, some coaches are of the opinion that iden-
tification of personality is a key for predicting of development of
one`s sport carrier. That opinion seems to be confirmed by the
others. Based on analysis of the results provided over last de -
cades Raglin [14] come to the conclusion that more than 70%
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boxers were left handed and thirty two right handed ones.
Over 2-year period each boxer has been enrolled four times
to participate in boxing tournaments, which were of the high-
est rank for the youth: twice in Polish Juniors Championship
and twice in the Polish Olympic Youth. Based on attained re -
sults in these competitions the coaches qualified each boxer
into less- or more successful group. Qualification into these
groups meet the following criteria: less successful performers
achieved only 1 bronze medal (3rd place) over 2-year period,
whereas more successful contestants won at least one gold
or one silver medal. Psychological profile and psychometric
ability were examined in laboratory condition before noon.
None of examined subject reported body mass reduction be -
fore testing, and none of them participated in an official com-
petition on a last two weeks prior to this study. 

Boxers completed the standardized questionnaires for
estimating selected psychological attributes that were identi-
fied by boxers coaches as contributing to development of suc-
cessful sport carrier. Based on that personality traits were
examined as follows: intelligence (Raven J.C), trait anxiety
(Spielberger C.D.), extraversion and neuroticism (Eysenck H.J),
various types of aggression, negativism, suspiciousness, re -
sent ment, irritability, and guilty sense (Buss A.H. & Durkee A).
Moreover, they underwent in a randomized order two visuo-
motor timing tasks, named also eye-hand co-ordination of
various extent of difficulty, and performed by their dominant
hands. Rest period between these tasks was 20 minutes. To
assess the level of eye-hand co-ordination the purpose-made
electronic equipment was used as follows: 
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successful and unsuccessful athletes can be indentified using
general psychological measures of personality structures and
mood state. Association of athletes` personality profile as a rel-
ative stable feature (traits) and/or selected measures of tem-
porary psychological states with sport performance were also
studied. These the first investigations was undertaken in the
early 90`s. and are continued till now to find these features,
which might be the best predictors of success in various sports
[15-22]. In addition to the psychological profiles there are also
another abilities which affects performance in combat sport
athletes. Those abilities belong to a family of general visuo-
motor abilities, which comprise important components like eye-
hand coordination, single time response and choice time re -
sponse [23-25]. These stimuli-responses tasks together with
working memory, short-term memory and sustained attention
during an exercise are utilized for assessing of cognitive func-
tions in athletes, especially in these, who are at risk of head
injuries like boxers or taekwondo players [26-31]. In scientific
literature lack of studies which compare both personality traits
scores with the levels of eye-hand performance among boxers
in relation to their sport outcomes. Hence, this study aimed to
assess personality profile and level of visuo-motor feedback in
less- and more successful young male boxers at the beginning
of their sport carrier.

Material and methods
A sample of thirty six Polish young male boxers (age 15-

17 y, body mass 45-115 kg) were subjected to this study. Four
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The both tasks, Task 1 and Task 2 consisted of series (n=49)
consecutive, various stimulus-response events. A single stimu-
lus was light signal: lighting two bulbs, one horizontal (x) and
one vertical (y) which turns itself simultaneously for a short
time in a randomized order, for example: 4x-4y …. The res -
ponse to each of that stimulus is pressing an appropriate bot-

tom which vertical and horizontal coordinates on a table were
determined by lighting bulbs. The frequency of automatic chan -
ges between visual stimuli were 50 changes/1 min for Task 1,
and 70 changes/1 min for Task 2. That means, each single light
signal lasts 0.98 second and 0.70 second in Task 1 and Task 2.
respectively. A correct response was, when an appropriate bot-

Variables
Less successful

(n=19)

More successful

(n=17)

Total group

(n=36)

Age (A)
16.6±0.7

15-17

16.0±0.7

15-17

16.3±0.7

15-17

Body mass (BM)
66.4±13.6

47-93

63.5±18.1

45-115

65.0±15.9

47-115

Training experience (TE)
3.2±0.9

2-5

3.6±1.5

2-7

3.4±1.2

2-7

Task 1 (T1)
36.6±12.0

6-48

38.8±9.6

18-49

38.8±9.6

18-49

Task 2 (T2)
17.4±11.0*

1-36

18.3±12.5*

3-47

17.8 ± 11.7*

1-47

Intelligence (IN)
42.4±8.6

14-54

43.9±8.3

19-56

43.2 ±8.3

14.0-56

Trait anxiety (TA)
35.8±7.2

26-52

36.1±4.5

28-43

35.9±5.9

26-52

Neuroticism (NU)
21.6±9.7

9-37

22.3±6.2

14-36

21.9±8.1

9-37

Extraversion (E)   
32.0±5.6

23-42

30.5±7.1

14-42

31.2 ± 6.5

14-42

Index of overall Aggression (OA)
79.4±26.4

46-118

81.4±27.3

39-148

80.4 ±26.5

39-148

Physical aggression (PA)
15.1±6.3

2-24

14.6±6.2

6-28

14.8± 6.2

2-28

Verbal Aggression (VA)
14.0±5.5

(5-22)

13.7±5.4

3-26

13.9 ± 5.4

3-26

Indirect aggression (IA)
8.9±4.7

1-16

8.3±5.5

2-18

9.1 ±5.0

1-18

Negativism (NG)
11.6±5.1

3-20

11.7±5.2

4-24

11.7 ± 5.1

3-24

Suspiciousness (S)
8.1±5.0

2-20

10.0±3.9

4-18

9.1 ±4.6

2-20

Resentment (R)
7.6±4.1

2-15

7.6±4.1

2-15

7.6 ±4.2

2-16

Irritability (IR)
14.6±6.3

6-25

14.0±6.7

1-28

14.3 ±6.4

1-28

Guilty sense (GS)
16.6±4.8

2-22

16.6±4.8

2-22

11.3±5.5

2-24

Table 1. Mean psychological variables and mean number of correct responses in the Tasks

* Significant differences (p<0.05) between Task 1 and Task 2 
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tom was pressed on time no longer than 0.98 and 0.70 second
for Task 1 and Task 2 respectively. Incorrect one (error), when
a response was delayed, omitted, or wrong bottom was press -
ed. Hence, time response to a single stimulus consist of two
steps. Firstly , examined subject has to recognized appropriate
bottom to press, that depends, in part, on a rate of informative
processing that is related to cognitive functions. Secondly, he/
she next has to execute a movement, as fast as possible, be -
cause of a time pressure. The level of task performance is ex -
pressed as number of correct responses. Psychological profile
was estimated using appropriate, standardized questionnaires
utilized also in our previous studies [2-5]. The program of STA-

TISTICA software, version 9.0 (StatSoft USA) was used for
calculations. Normal distribution of the variables was tested by
means of Shapiro-Wilk test, comparison of between-group dif-
ferences for each of examined variable was performed with
Mann-Whitney U-test, and the strength of association between
indices was expressed by Spearman correlations.

Results
Mean, standard deviation and range (min-max) of observed

psychometric variables in more successful, less successful
boxers and in the whole group are displayed in Table 1. Matri -
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Table 3. Matrix of coefficients of correlations for less successful boxers (n=19)

Table 2. Matrix of coefficients of correlations for variables in the whole group (n=36) 

Var T1 T2 IN TA NU E OA PA VA IA NG S R IR GS

T1 1 .94 .39 -.11 -.07 .21 .18 .01 .39 .19 .03 .20 -.12 .24 -.22

T2 1 .34 -.06 -.02 .18 .19 .03 .30 .20 .04 .17 -.06 .26 -.12

IN 1 -.19 -.11 .23 -.11 .03 .03 -.01 -.1\ -.1 -.24 .07 -.20

TA 1 .71 -.37 .29 .011 .49 .28 .27 .38 .58 .09 .26

NU 1 -.37 .37 .19 .15 .38 .20 .36 .49 .18 .26

E 1 .40 .38 .42 .38 .42 -.06 .01 .38 -.22

OA 1 .71 .72 .78 .81 .35 .59 .79 -.04

PA 1 .38 .63 .50 .03 .30 .59 -.13

VA 1 .44 .64 .16 .34 .60 -.23

IA 1 .52 .16 .45 .53 -.04

NG 1 .20 .55 .59 -.08

S 1 .26 -.00 .25

R 1 .33 .17

IR 1 -.26

GS 1

Var T1 T2 IN TA NU E OA PA VA IA NG S R IR GS

T1 1 .95 .25 -.14 -.10 .20 .05 -.00 .28 .11 .02 .33 -.04 -.11 .24

T2 1 .26 -.12 -.12 .10 -.06 -.09 .11 -.00 -.05 .29 -.01 -.11 .31

IN 1 -.42 -.29 .07 -.28 .10 -.04 -.30 -.23 -.15 -.30 -.12 -.19

TA 1 .85 -.57 .21 -.06 .07 .31 .04 .52 .63 -.10 .51

NU 1 -.47 .17 -.02 .11 .24 .05 .43 .55 -.06 .43

E 1 .38 .38 .38 .35 .42 -.22 -.18 0.31 -.50

OA 1 .78 .79 .80 .83 .39 .51 .72 .11

PA 1 .59 .66 .61 .18 .27 .79 -.08

VA 1 .60 .66 .23 .18 .53 .11

IA 1 .58 .28 .63 .44 .16

NG 1 .11 .31 .54 -.07

S 1 .61 .00 .31

R 1 .15 .44

IR 1 .05

GS 1
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xes of Spearman correlation coefficients for the whole group
(n=36) and for subgroups are given in Tables 2, 3 and 4. Sig -
nificant (p<0.05) coefficients are printed in bold. 

The results showed lack of significant differences be tween
less- and more successful boxers with respect to any exam-
ined features. The group of more successful boxers demon-
strated inconsiderable better (by 6% ) mean result in Task 1
and (by 5%) result in Task 2 compared to those attained by
less successful players. Considering the whole group of box-
ers and percentage of correct responses in Task 1 (77.1%)
and Task 2 (36.3%) we see significant (p<0.05) lower level of
Task 2, which was more difficult to perform. In both groups sig-
nificant coefficients of correlations were found among some
variables. In the whole group (n=36) the level of eye-hand coor-
dination was significantly related to intelligence scores. 

Discussion
As mentioned, in addition to the well anaerobic and aerobic

capacity required in sport of boxing, there are also the other psy-
cho-motor demands from the players, like quick and correct deci-
sion-making, short time reaction during a bout, and those mental
features, which allow to realize previously established tactical
schedule of a fight, and/or to modify on the fly during a contest.
Boxers of lower mentioned skills are always more exposed to
numerous blows to their head, which not only decrease chance
of winning, but negatively influences on their mental health.
Some professional and amateur boxers with longer sport career,
who received numerous high-impact hits on their head demon-
strate deterioration of cognitive function, neurological disorders
and unpredictable social behavior [26-29]. Despite this, boxing is
still promoted in the childhood years, however, scientists provid-
ed ethical, social and medical justifications for banning children
under the age of 16 years from boxing [31]. 

Examined by us boxers were of relatively short-lasting
sport career and with no history of knock-out or other boxing
injury, Which could affect personality features [30]. Moreover,
prior to the study their body mass was not reduced by restrict-
ed diet or dehydration, that might impair psycho-physical abil-
ities [32-33]. I our study we may also excluded well known
exer cise-induced effect [34] on information processing, thus,
both examined groups were not exposed on internal factors
affecting the psychological profile and level of the tasks per-
formance. Employed by us tasks named also eye-hand co-
ordination provides knowledge about information processing
speed with finger tapping speed. These examination is widely
utilized in athletes [22-25]. 

Surprising that our study showed, that for all measured
the psychological variables there were not differences in less-
and more successful boxers. This finding seems to be unexpect-
ed in a light of the studies undertaken by other authors. For
example, based on mood measures (Brunel Mood Scores) it
is possible to classify correctly exercising subjects into less-
or more successful performers [35,36]. Winning karate, taek-
wondo, and ice-hockey players whose psychological state
were tested prior to competition showed higher vigor, anger,
self-confidence, but lower tension, depression, fatigue and an -
xiety scores than those who lost [37-39]. Moreover, state anxi-
ety, self-confidence and self-reported of performance among
taekwondo contestants 1h prior to a contest also correctly indi-
cated winners and losers, and the accuracy of that classification
was of 89%. In addition, players, who won reported lower so ma -
tic and cognitive anxiety, but higher self-confidence than losers.
Somewhat lower accuracy (57.8%) of classification to select ed or
non selected subjects to hockey team was found, when mood
state was studied 45 min. before field trials [39]. 

We have to note, that contrary to protocol of our investi-
gation, all the mentioned above psychological studies were
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Table 4. Matrix of coefficients of correlations for more successful boxers (n=17)

Var T1 T2 IN TA NU E OA PA VA IA NG S R IR GS

T1 1 .95 .53 -.05 -.02 .26 .23 .02 .56 .26 -.02 .04 -.17 .59 -.57

T2 1 .42 .05 .13 .22 .37 .12 .56 .39 .05 .10 -.13 .62 -47

IN 1 .42 .13 .47 .02 -.05 .15 .21 -.05 -.11 -.20 .27 -.17

TA 1 .58 -.00 .48 .20 .10 .35 .62 .13 .52 .31 -.06

NU 1 .29 .68 .51 .12 .61 .38 .18 .39 .40 .03

E 1 .55 .38 .48 .49 .46 .29 .27 .46 .11

OA 1 .58 .61 .77 .72 .27 .55 .81 -.28

PA 1 .11 .63 .26 -.00 .20 .26 -.16

VA 1 .31 .53 .15 .45 .71 -62

IA 1 .44 .05 .36 .60 -.22

NG 1 .28 .70 .55 -15

S 1 -.20 -.03 .17

R 1 .46 -.14

IR 1 -.50

GS 1
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carried out directly before competition or trials. That would
suggest, that psychological state correctly reflects temporary
level of psycho-physical disposition influencing final outcome.
Contrary to that, psychological traits which are examined usu-
ally in neutral condition should be considered rather as pre-
dictors of a sport carrier and trustworthy tools to distinguish
athletic stars and non-stars in a future. Hence, some compo-
nents of psychological profile (traits) may indicate more gene -
ral predispositions to sport and does not allow to predict cur-
rent victory or defeat. These assumptions has been partly
confirmed by Litwiniuk [40] who found differences in persona -
lity structure among karate players of various skill levels.
Other research has shown significantly lower (by 16%) pre-
and post game scores in state anxiety in soccer and baseball
player who were considered as “stars” comparing those re sults
among “non-stars” [41]. Interestingly, lower (by 7.5%) and non
significant difference was found between mentioned groups for
trait anxiety [40]. 

Deliberation lack of psycho-motor differences between
less and more successful boxers, it is worth to take into con-
sider an inadequate key for classification players to less-and
more successful groups. Probably, for young players, sport
outcomes achieved in four tournaments played over 2 years,
when athletes changed their body mass and consequently weight
category, does not provided sufficient information about their
general boxing skills. 

To our knowledge the relations between psychological
traits and psychomotor abilities have not been studied among
athletes, hence, it is hard to compare our findings with other
reports. These relationships were investigated by Biernacki in
jet pilots [42]. 

Searching of simple and accurate predictors in a current
boxing competition some researches 

input the data of sport career, especially number of victo-
ries and defeats in tournament played by examined subjects
and his opponents into mathematical model comprised chi-
squared test and logistic regression analysis [43]. They found

predictive age and number of winning and losing as main fac-
tors, making accurate predictions of the next fight result. This
method of prediction, however, requires large amounts of data,
so it is not be useful for use in novice athletes. There are inte -
resting comparisons regarding left- handiness related suc-
cess in sport Gursoy R found, that among 22 examined Tur -
kish boxers (of national level), the left-handed players were
significantly (p<0.01) more successful than those right-handed
ones [44]. The same beneficial effect of being left-handed
competitors was found in wrestlers [45] and tennis players
[46]. Probably left-handed competitors force their right-handed
opponents to use non preferable tactics. We did not analyzed
that question in our study. 

Study limitation
A longitudinal study carried out during 20 y. showed that

psychological traits were relatively stable features in
marathon runners who continued their sport activity up to their
middle age (50 y.) [47]. Contrary to that we are not sure,
whether single observation of psychological and visuo-motor
features in male juvenile boxers (aged on average 16.6 y.) ,
whose psycho-biological development was not completed, may
be considered as trustworthy predictor of athletic outcome,
even in the short term period. Hence, some scientists are of
the opinion that repeated bio-medical assessments consid-
ered as so-called aggregated data provide more reliable infor-
mation, including those regarding personality [48], especially,
when subjects are very young [49]. Unfortunately, these juve-
nile boxers were examined by us only once.

Conclusions
Summing up, our study do not support hypothesis that

less- and more successful boxers are vary with respect to
psychological profile and the level of eye-hand coordination,
but because of single observations the obtained results should
be interpreted with great care. 
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