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Abstract In this study, mental toughness and anxiety
have been chosen to be compared between male American
football and handball players. The present study was
carried out to determine and examine the psychological
parameters mentioned above and show the importance of
these concepts in the process of sport carcer. Mental
toughness (with its sub-dimensions) and anxiety levels of
44 male participants were determined. Twenty-seven of
those participants were American football players between
19 and 25 years of age (mean + s: age 20.93 £ 2.25 years).
Their sports experience ranged between 1 and 19 years
(mean + s5: 10.26 + 3.34 years). The remaining seventeen
participants were handball players between 18 and 26 years
of age (mean * s: age 21.54 £+ 3.31 years). Their sport
experience ranged between 5 and 12 years (mean + s: 9.15
+ 4.13 years). Differences between the groups were
determined using the "Independent Sample t-test" analysis
method using the SPSS 21.0 software. The independent
sample t-test results showed that there were significant
differences in the total mental toughness (including its
sub-dimensions; confidence, constancy and control) and
anxiety levels of the two group of players (p < .05). The
American football team players’ confidence, control,
and total mental toughness levels were higher than
that of handball players and they had lower level scores
for constancy and anxiety levels.
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1. Introduction

The general and specific characteristics of sports
throughout the world have been well described with
physical, anthropometric and bio-motor characteristics that

indicate which players can be reached in elite level of a
specific sport. Identifying the variables of different sports
that characterize athletes is valuable to understand what
distinguishes them from other athletes or players [1].

The field of sport psychology increased considerably
among athletic competitions and disciplines. Before the
appearance of scientific attempts, athletes had to manage
the psychological skills by themselves. The role of coaches,
managers and other staff is crucial in order to help athletes
improve [2]. As such, trainers and sport psychologists
around the world believe that future records will be broken
mainly due to the increased attention given to the
psychological parameters of athletes.

In the literature, data are available on intrinsic physical
or physiological factors of American Football (henceforth
football) and handball players such as; age, body
composition, previous injury, poor muscle strength,
flexibility and/or endurance, or poor skill level [3-4-5-6].
However, relatively fewer studies have examined the
psychological factors in football and handball [7-8].

Football and handball are sports with the highest amount
of collision and, thus, with the highest rate of play and
practice difficulty rates among all sports. The combination
of the size of the players, the speed of play, the different
teams with different roles (separate teams of defense and
attack for football) and the complexity of the games (other
physical and psychological characteristics) make them
attractive [9-10-11].

Contact sports are sports that involve direct contact
between participants, leaving an individual susceptible to
collisions at close or far range with other participants or
sports equipment. For the present study, contact sports
were divided into two categories: high contact and low/no
contact sports. Based on the literature, high contact sports
include ice hockey, rugby, football, handball and lacrosse
[12-13]. Low and no contact sports include swimming,
track and field, tennis, crew, basketball, wrestling, soccer,
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baseball, skiing and dancing [13-14].

Psychological studies are specializations that seek to
understand psychological/mental factors that affect
physical and psychological performance sports. At the
whole levels of the sport, performance success is
consistently differentiated by an athlete’s or team’s display
of psychological qualities and effective use of
psychological skills [15]. Some of the most important
psychological skills taught are goal setting, relaxation,
imagery, self-talk, concentration, confidence,
problem-solving, attribution training, anxiety, and
emotional control. The identification of factors that
influence football and handball performance could provide
important information to improve pre-game, in-game and
post-game performance criterias.

Scientific researches’ results about examining players’
psychological characteristics relevant to high contact
sports while there are studies that aggressiveness, cope
with stress, etc. In their studies, researchers aimed to
evaluate or examine psychological characteristics that
contributed to the development of successful performance
and personal excellence. Particularly, researchers with
psychology backgrounds, aimed to examine skills related
to high contact sports including; aggressiveness, anxiety,
confidence, self-talk, negative thoughts, and so on.
Previous studies conducted on different sport branches
(Rugby, Boxing, Handball, etc.) found that high contact
sport players should have psychological skill qualities in
order to enhance their performance and personal growth
[16-17-18-19-20-21-22].

The extent of contact that athletes have during their
participation in games has an influence on psychological
variables such as moral competence, self-confidence,
aggression, fear, and so on in a sporting context. It has been
argued that sports involving a higher level of contact allow
harsh play, which supports aggressive tendencies.
Moreover, players in high contact sports have a higher risk
of physical or psychological injuries and such type of
critical effects may change athletes’ or whole teams’
technical and tactical game strategies. From this
perspective, the importance of mental toughness and
anxiety skills clearly emerge. Therefore, the present study
aimed to examine chosen psychological skills (mental
toughness — anxiety) of the American football and handball
players.

2. Methods

Participants

A total of 27 male American football team players
between the ages of 19 and 25 who participated in Turkish
Universities College League of American Football
competition and a total of 17 male Handball team players
between the ages of 18 and 26 who participated in Turkish
Universities League were the subjects of this study and
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voluntarily participated. American football players’ mean
age was 20.93 (£ 2.25) years and their sports experience
ranged between 1 and 19 years (mean + s: 10.26 + 3.34
years). Handball players’ mean age was 21.54 (+ 3.31)
years and their sports experience ranged between 5 and 12
years (mean £ s5: 9.15 & 4.13 years).

Measurements

The Sport Mental Toughness Questionnaire (SMTQ) [23]
is a 14-item questionnaire designed to determine athletes’
mental toughness levels. Participants respond using a
4-point Likert scale ranging from 1 (representing “not at all
true”) to 4 (representing “very true”) and have an
approximate completion time of around 4 minutes. Total
scores for SMTQ and for its three subscales (confidence —
constancy - control) can be calculated. A higher mean score
indicates a higher degree of mental toughness. Cronbach’s
alpha for mental toughness-global in the present research
was .75. SMTQ has three sub-dimensions: six items for
confidence (a = 0.80), four items for constancy (o = 0.74),
and four items for control (a. = 0.71).

In the current study, anxiety was measured by trait form
of the State-Trait Anxiety Inventory (STAI) which
included 20-items [24]. Participants responded to each item
according to how they generally felt using a four-point
scale with anchors from 1 to 4 representing “Almost
Never”, “Sometimes”, “Often”, and “Almost Always”
respectively. The original Cronbach’s alpha value for the
trait anxiety scale was .83. The original scale was
developed with the participation of 982 high school and
collegiate students and the scale is reported to be reliable
(internal consistency 0.80) for young players. Reliability
and validity of the Turkish version of the State-Trait
Anxiety Inventory were determined with the participation
of 1534 teenagers and adults and its internal consistency
was .94 [25]. Cronbach’s alpha for the present study
showed an acceptable value of .69.

Statistical Analysis

The analysis of the collected data was carried out using
SPSS 21.0. The data were screened for normality and
outliers, and descriptive statistics for all the outcome
measures were expressed as a mean + standard deviation.
The Levene’s test and skewness and kurtosis scores were
calculated to determine whether the data were normally
distributed and homogeneous before proceeding to
statistical procedures. Significant differences between
groups were calculated using independent samples t-test.

3. Results

The aim of the study was to test whether statistical
differences in terms of mental toughness and anxiety
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existed between football team and handball team players. independent samples t-test. As can be seen in Table 1, the
The American football team (N=27) and the handball team football and handball team players scores were sufficiently
players’ (N=17) mental toughness (with sub-domains) and normal for conducting a t-test (i.e., skewness < 2.0 and
anxiety level scores were calculated and compared using  kurtosis < 9.0 [26].

Table 1. Descriptive statistics and skewness & kurtosis results of participants

N Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error
Confidence 44 4.03 .70 -74 .36 .20 71
Constancy 44 3.24 43 -38 .36 .53 71
Control 44 2.93 .96 -.15 .36 -74 71
Total MT 44 48.50 4.19 45 .36 -.07 71
Anxiety 44 29.02 7.33 .00 .36 -1.27 71

Additionally, the assumption of homogeneity of variances was tested and satisfied via Levene’s test (see Table 2).

Table 2. Levene’s test results of participants

Levene's Test for Equality of Variances

F Sig.

Confidence 2.06 .16
Constancy .36 .55
Control 17 .68
Total MT .15 .70
Anxiety .68 41

Tests the null hypothesis that the error variance of the dependent variables is equal across groups

The independent samples t-test was associated with a statistically significant effect for all variables (see table 3). There
were significant differences in the scores of total mental toughness and its’ sub-dimensions and anxiety levels between the
football team and the handball team players. The football team players’ confidence, control, and total mental toughness
levels were higher than handball players and they had lower level scores for constancy and anxiety levels. In detail, there
was a significant difference in the scores of confidence sub-dimension between the football team (M=4.46, SD=0.44) and
the handball team (M=3.76, SD= .70); t (s2) = -3.66, p = .00. After that, there was a low but acceptable significant
difference in the scores of constancy sub-dimension between the American football team (M=3.07, SD=0.45) and the
handball team (M=3.34, SD=.39); t (5) = 2.09, p = .04. Thirdly, there was a significant difference in the scores of control
sub-dimension between the American football team (M=3.39, SD=.75) and the handball team (M=2.19, SD=0.78); t (4,)
=5.12, p =.00. Fourthly, there was a significant difference in the scores of total mental toughness between the American
football team (M=49.56, SD= 3.80) and the handball team (M=46.82, SD=4.33); t (4,) = 2.20, p =.03. Finally, there was a
significant difference in the scores of anxiety levels between the American football team (M=26.41, SD= 6.89) and the
handball team (M=33.18, SD=6.12); t (4,) =-3.31, p=.00.

Table 3. T-test results of psychological characteristics

t-test for Equality of Means

F Sig. t df Sig.

Confidence 2.06 158 -3.66 42 .00*
Constancy .36 552 2.09 42 .04%*
Control 17 .682 5.12 42 .00*
Total MT 15 702 2.20 42 .03%*
Anxiety .68 413 -3.31 42 .00*

*Significant at p < .05
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4. Discussion

Contemporary football and handball are characterized
by a considerable degree of direct struggle and the close
encounter between the players. In this respect, the branches
are similar to what is known as body play. Moreover, those
branches are very complex and multi-factorial. In this
respect, psychological skills and components that are
related to high contact sports like football and handball
should be seen as crucial predictors of sportive and
personal excellence. Psychological skills possess
discriminant technical, tactical and behavioral qualities,
and those qualities allow us to differentiate between
successful and less successful players [27]. Profiling
psychological skills can be a valuable means of identifying
talent, classifying strengths and weaknesses, assigning
player positions, and helping in the optimal design of
psychological skills training programmers [28].

The purpose of the study was to investigate selected
psychological skills of players in two different high contact
sports. The most consistent observation of this
investigation was that a difference in psychological skills
exists between the football and handball players. Findings
of the study indicate that football team players’ confidence,
control, and total mental toughness levels are higher than
handball players and that they have lower level scores for
constancy and anxiety levels. These findings are consistent
with the results of Giiglii et al. [29] and Tsutagawa’s [30]
studies.

The detailed analysis of the results revealed that there
are significant differences between the mean scores of the
football players and handball players as far as mental
toughness and anxiety are concerned. The football players
proved better in terms of confidence and control
sub-dimensions of mental toughness and their total mental
toughness compared to handball players. Mental toughness
characterizes the players’ values, attitudes, behaviors, and
emotions that enable them not only to persevere and
overcome any obstacle, adversity, or pressure experienced,
but also to maintain concentration and motivation when
things are going well to consistently achieve their goals
[31]. Researchers indicated that athletes with higher levels
of mental toughness expend more effort, cope better with
the many demands of the sports they do than their
opponents, and set more difficult goals in the face of
pressure from a wide range of different stressors. All these
results show us the importance of mental toughness in sport
performance [32-33-34-35].

It has been found that handball players that the anxiety
level is significantly higher than football players. Having
less confidence and more anxiety than the football players
may be a reason for the failure anxiety which often
emanates from thinking that any mistake made may be very
hard to compensate for, and which often results in players
blaming themselves for any loss of points and thereby
losing their confidence. In other words, since the American
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footballers have man-to-man combat during the game, any
personal mistake may impact the team very dearly and may
be very hard to compensate for, which increases the
competition anxiety and the feeling of density among the
players. Another possibility for the difference can be that in
handball to score goals, the offensive players attempt to
establish an optimal position for the player by fast
movements, performing powerful changes in direction,
one-on-one action against defensive players and passing
the ball using different offensive tactics. In other words, the
speed of the game may be reason for this difference [6].

In the literature, there were few studies that made a
comparison of different sports about their psychological
skill levels. In one of the studies, Giiglii et al.[29] tried to
determine the psychological and biochemical parameters
of the football players who chose this high-contact sport
and to compare those parameters with those of the players
of volleyball, a non-contact sport. The results showed
significant differences with regards to self-control/
responsibility, competing anxiety, and feeling density in
favor of the American footballers. Those results partially
support our findings.

From the results, it can be concluded that there were
significant differences between the mental toughness and
anxiety levels of the football players and those of the
handball players. In short, it can be said that the football
team players’ confidence, control, and total mental
toughness levels are higher than handball players and they
have lower level scores for constancy and anxiety levels.

In spite of obtaining significant results, there are a
number of limitations to this study that should be
acknowledged. As explained in the introduction, contact
sports are divided into three categories as high, low, and no
contact sports. While we have chosen two high contact
sports for this study, those two branches were not the only
one that could have been examined. Therefore, future
studies can investigate whether there is a difference
between other types of high contact sports and, thus, the
psychological skill profiles of players might be better
established. Second, as the variables of the study, we
decided to examine whether there was significant
differences on two psychological skills; mental toughness
and anxiety. The amount of skills that can be examined can
be increased in future studies. In future studies and, as such,
identification of certain skills for certain psychological
skills for certain sports can help the development of skills
training interventions.

In spite of these limitations, the present study
contributed to the sport psychology literature by examining
and providing preliminary results on the psychological
skills of high contact sports players as a process of helping
officers and sport psychology scientists in their working
area.
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