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Abstract Previous research has identified a positive relationship between athletic performance and the personality trait of
extraversion. In addition, previous research has demonstrated that a higher degree of extraversion has been associated with a
faster movement time during reactionary tasks. To date, previous research has not examined if these observed relationships
occur during a sport-related movement, such as a counter movement jump (CMJ). If a relationship between extraversion and
CM]J performance were to exist, this may provide mechanistic reasoning for the previously identified relationship to athletic
performance. Accordingly, the purpose of this study was to examine the relationship between extraversion and CMJ
performance. Twenty-nine (22.6 + 2.3 yrs) recreationally-active females volunteered to participate in this study (63.7 + 8.2 kg;
166.4 + 6.6 cm). The degree of extraversion was measured via the Eysenck Personality Inventory (EPI) and CMJ
performance was measured using a Myotest® Sport unit. Bivariate Pearson correlations were utilized to examine the
relationship between extraversion and CMJ performance. Extraversion was not significantly correlated with any measures of
CM]J performance (p > .05). These results suggest that the previously observed relationship between extraversion and athletic
performance is not attributed to a relationship between extraversion and CMJ performance. Rather, it is possible that
individuals who exhibit a high degree of extraversion may utilize different coping skills or motivational sources in order to
achieve greater athletic performance than individuals who exhibit a lower degree of extraversion. In addition, a different
underlying physiological mechanism may still remain unidentified.
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degree of extraversion is generally considered to be
1. Introduction impulsive, active, outgoing, and responsive [6].

In addition, a relationship between the personality trait of
neuroticism and sport performance has also been
demonstrated in the sport psychology literature where highly
successful athletes exhibit a lower degree of neuroticism

3 than their less successful counterparts [5, 7-8]. An individual
of sport performance. Two of these avenues include sport p 0 o hibits a high degree of neuroticism is generally

psychology and sport physiology. As such, both of these ¢ qidered to more emotionally over-responsive and has
areas of research have identified various predictors of sport difficulty coping with emotional experiences [6].

performance. . o Subsequently, it has been previously hypothesized that
In the sport psychology literature, a relationship between highly successful athletes may exhibit a high degree of

the personality trait of extraversion and sport performance oy traversion and a low degree of neuroticism, which in turn
has been previously hypothesiz.ed [1-2]. Specifically, may be advantageous to their given sport [1, 2, 9].

rese.ar.ch hgs demonstrated that hlghly successful athletes The sport physiology literature has also demonstrated a
eXhlbl.t a high degree of extraversion when comp.ar.ed to 1?55 link between extraversion and physiological performance.
proficient athletes [3-5]. An individual who exhibits a high Specifically, a positive relationship between extraversion

‘e i N and central cognitive processing speed has been previously
OTTeSpONCIng autaor: identified [10-12]. This implies that if an individual exhibits
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Physical ability and human performance have long been
studied by researchers in order to predict and/or maximize
the sport performance of athletes. Researchers have
attempted to do so by investigating several different aspects
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well. In addition, previous research has also demonstrated
that if an individual exhibits a greater degree of extraversion,
the movement time of that individual decreases during a
reaction test and their peripheral motoneuron excitability
increases [13-16]. In short, individuals who exhibit a greater
degree of extraversion seem to display an enhanced
movement ability.

Based on these identified relationship between
extraversion and movement ability, the relationships
between extraversion and athletic performance could in turn
be theoretically be related to the enhanced movement ability
of highly extraverted persons. Specifically, the ability to
react and move quickly and explosively is considered to be
an important factor in many different sports and athletic
events [17]. For example, the sport of volleyball requires
quick, explosive, and powerful dynamic movements. Since
previous research suggests that a greater degree of
extraversion may be related to an enhanced neuromuscular
function and a faster movement time, if similar relationships
were identified in an athletic context, it would provide
mechanistic reasoning to the relationships between
extraversion and sport performance. Furthermore, if
relationships between extraversion and a sport-specific
movement ability were identified, it would provide further
evidence for the use of personality measures when
examining potential athletic ability and the enhancement of
sport performance.

However, previous research has only examined the
relationship between extraversion and movement ability
during fine motor movements, such as single joint,
reactionary tasks. To the knowledge of the authors, no
previous research has examined this relationship during a
gross motor movement that is commonly utilized in athletic
tasks and events, and thus, would have a greater potential of
translation into enhancing sport performance.

A counter movement jump (CMJ) is a gross motor
movement task that requires dynamic and explosive
movements from the lower body in order to achieve maximal
jump height. Specifically, this task involves a downward
counter movement followed by an explosive upward phase
that results in a maximal vertical jump. The CMIJ is
commonly utilized by athletes in various sports, such as
basketball, volleyball, etc. Accordingly, the CMI is also a
task that is routinely critiqued by talent scouts and sport
coaches when examining an individual’s athletic ability,
such as during the National Football League testing combine
[18]. Furthermore, the CMJ is commonly utilized by both
sport physiologists [19-20] and practitioners [17] to assess an
individual’s maximal power output. As such, if a relationship
between extraversion and a sport specific, gross motor
movement were to be identified, it may provide mechanistic
reasoning for the personality differences identified in the
sport psychology literature.

Accordingly, the purpose of this study was to investigate
the relationships between the personality trait of extraversion
and CMJ performance measures of peak height (cm), peak
power output (W/kg), peak force output (N/kg), and peak
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velocity (cm/sec) achieved during the CMIJ task.
Preliminary results of this study have only been previously
presented in abstract form [21].

2. Materials and Methods

2.1. Participants

Thirty-four females between 18-29 years of age (22.6 £
2.3) volunteered to participate in this study (height =166.4 £
6.6 cm; weight = 63.7 + 8.2 kg). Due to previously reported
gender differences in extraversion and neuroticism [22], only
females were included into this study. All females were in
good health, not pregnant, free from cardiovascular or
neurological pathologies or symptoms, and reported no
musculoskeletal injuries within the last three months, or
surgeries within the last year.

In order to recruit a homogenous study sample in regards
to health and physical ability, all participants were
recreationally-active and reported engaging in regular
exercise meeting the minimum recommendations of the
American College of Sports Medicine (ACSM) for at least
six months [23]. In addition, none of the participants were
currently training for an elite-level competitive sport or event,
nor were they members of an elite-level athletic team (e.g., a
professional or National Collegiate Athletic Association
sports team). This study was approved by the Institutional
Review Board and all participants gave informed consent
before participation.

2.2. Procedures

The testing procedures were divided into two separate
testing sessions. Participants provided informed consent,
completed all personality tests, and all anthropometric data
were collected during the first testing session. In addition,
participants completed several practice CMJ trials during
the first testing session in order to familiarize themselves to
the CMJ protocol [24]. However, all CMJ trials used in the
statistical analyses were collected during the second testing
session (48-96 hours later). All data were collected in the
Human Performance and Sport Physiology Laboratory
located on the University of Wisconsin-Milwaukee campus.

2.2.1. Personality Measurement

The personality measures of extraversion and neuroticism
were assessed through the use of the Eysenck Personality
Inventory (EPI) Form B [25]. Since various versions of the
EPI have been previously utilized to examine relationships
between extraversion and neuroticism and  sport
performance [3-5, 7], as well as neuromuscular factors
[10-11, 13-15], the EPI was also utilized in the current
study. The EPI is a valid and reliable 57-question survey
that assesses the degree of extraversion and neuroticism an
individual exhibits. Based on this questionnaire, the degree
of extraversion and neuroticism is quantified (i.e., totalled)
on scale of 1-24 (low-high) [25-26]. The mean + SD
measures of extraversion and neuroticism of the sample
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population were 16.9 = 3.8 and 9.8 + 3.2, respectively, which
are similar to previously reported normative values (15.2 £+
3.5; 11.4 £ 4.8, respectively) [25].

Due to the previous identified inverse relationship
between athletic performance and neuroticism [5, 7-8], the
current study attempted to control for the potential impact
of neuroticism on CMJ performance. As such, in order to be
included in the study, participants must have scored within
one standard deviation (+4.8) of the published normative
value of neuroticism (11.4) as measured by the EPI Form B
[25]. This created an acceptable window of neuroticism
scores ranging from 6-17 and allowed for an accurate
examination of the relationship between extraversion and
CM]J performance. Accordingly, five participants scored
outside of this acceptable window of neuroticism, and thus,
were removed from the study. This resulted in a total of 29
participants included in all statistical analyses.

2.2.2. Counter Movement Jump Procedures

CMJ performance was measured using the Myotest®
Sport Unit (Myotest Inc., Durango, CO). The Myotest®
Sport unit is an electronic, three-dimensional accelerometry-
based device that measures peak height (cm), peak power
output (W/kg), peak force output (N/kg), and peak velocity
(cm/sec) of a vertical jump movement. Previous research has
verified the reliability and validity of the Myotest® Sport
unit in measuring CMJ performance [27-29]. Furthermore,
in order to account for the previously identified influence of
body mass on vertical jump performance [30], the Myotest®
Sport unit automatically normalizes all CMJ performance
measures to bodyweight.

Due to the previously observed benefits of including an
arm swing during a CMJ reported in the literature [31-32],
participants were not allowed to perform an arm swing
during the CMJ trial. This was an attempt to eliminate the
possible confounding factors of an increased potential
energy of the arms or the increased upward momentum from
the upward motion of the arm [32]. As such, participants
were instructed to keep their hands on their hips during the
entirety of the trial (Figure 1).

A neoprene belt was fitted around the waist of each
participant with the Myotest® Sport unit fastened to the belt
and positioned over their left hip. Participants were then
instructed to squat down and propel themselves upwards,
jumping as high and as explosive as possible, after hearing
the sound of a beep from the Myotest® Sport unit. The depth
of the counter movement was not controlled and the
participant was simply instructed to squat down to whatever
level felt comfortable and that they believed would achieve
maximum CMJ performance.

Prior to the CM] trials, each participant performed a light,
five-minute warm-up Monark® Ergomedic 828E bicycle
ergometer (Monark Exercise, Vansbro, Sweden) at a
self-selected resistance and a cadence of 50 rpm. In addition,
each participant was also allowed several practice CM] trials
to ensure proper technique and measurement of the CMJs by

the Myotest® Sport unit.

Figure 1. Example of counter movement jump protocol

Each participant performed three successful CMJ trials
with 30-60 seconds of rest between each trial. A CMJ trial
was considered unsuccessful if: (a) the Myotest® Sport unit
did properly measure the CMJ trial, (b) the participant started
her movement before the beep stimulus, or (c) if the
participant removed her hands from her hips. All
unsuccessful CMJ data were discarded and only the CMJ
resulting in the greatest peak height was utilized for all
statistical analyses.

2.3. Statistical Analyses

Bivariate Pearson correlations were utilized to examine
the relationships between the personality trait of extraversion
and the measures of CMJ performance (peak height, peak
power output, peak force output, & peak velocity). It was
hypothesized that extraversion would be positively
correlated with the CMJ performance measures. An alpha
level of .05 determined statistical significance. All statistical
analyses were conducted using IBM SPSS version 20
statistical software (IBM Corp., Armonk, NY). Achieved
statistical power (/—f) was calculated post hoc for each
correlation [33].

3. Results

3.1. Counter Movement Jump Performance

Table 1. Group Mean CMJ Performance Measures

CMJ Variable Mean (£SD)
Peak Height (cm) 30.0+4.5
Peak Power Output (W/kg) 304+8.4
Peak Force Output (N/kg) 19.4+2.0
Peak Velocity (cm/sec) 183.7+38.8

Group mean CMJ performance measures are provided in
Table 1. Overall group performance during the CMJ task
was comparable to other similar recreationally-active female
sample populations previously reported in the literature [29].
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3.2. Extraversion and Counter Movement Performance

The bivariate Pearson correlations (r) between
extraversion and measures of CMJ performance, as well as
achieved statistical power (/—f), are provided in Table 2. No
measures of CMJ performance were significantly correlated
with extraversion (p > .05).

Table 2. Correlations between Extraversion and CMJ Performance

CMJ Variable Extraversion Significance Power
Peak Height (cm) r=.063 p=.746 1-4=.063
E’\e}:\?/lli;’)ower Output F= 161 p=.404 1-= 215
f}\e;ll((gl;orce Output =202 p=.294 1-p=.287
e S A s

4. Discussion

4.1. Extraversion

The purpose of this study was to examine the relationships
between extraversion and the CMJ performance measures of
peak height, peak power output, peak force output, and peak
velocity. Based on the results of this study, no statistically
significant relationships were identified (p > .05). Although
relationships between extraversion and athletic performance
have been previously identified in the sport psychology
literature [3-5], this relationship was not identified with the
sport-specific task of a CMJ. However, it should be noted
that this does not necessarily imply that the personality trait
of extraversion is not related athletic performance. Since
previous research has demonstrated that female athletes who
perform at an elite level are generally more extraverted than
female athletes who do not perform at an elite level [5], the
link between extraversion and athletic performance may only
be identified when investigating a sample of female athletes
who perform at an elite level (e.g., professional athletes).

Furthermore, it has also been hypothesized by researchers
that a lack of introversion (i.e., the opposite of extraversion),
is more important for achieving a high level of athletic
performance than the degree of extraversion they exhibit [9].
Based on this hypothesis, it may simply be advantageous for
an athlete to exhibit a certain degree of extraversion in order
to be successful. In other words, it is possible that after an
athlete exhibits a certain “threshold” of extraversion, it may
no longer be advantageous to exhibit a greater amount of
extraversion.

4.2. Confounding Psychological Factors

4.2.1. Coping Strategies

Although a CMJ is a sport-specific task required in many
athletic events, solely examining the degree of extraversion
an individual exhibits alone omits the “in game” nature of
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competitive sport. During a competitive event, an athlete
must react and cope to the different incidents (both positive
& negative) and stressors that occur throughout the given
event. How an individual copes with stress has also been
linked to personality traits [8, 34-36]. For example, Allen et
al. [8] demonstrated that extraversion was significantly
related to problem-focused coping among athletes. Therefore,
it is possible that focusing on the source of the stress, rather
than choosing to employ other coping strategies, may result
in greater performance during an athletic event. As such,
when examining an acute athletic movement, such as a CMJ,
a significant relationship may not be observed without the
other important contextual factors that comprise
performance during an athletic event.

4.2.2. Neuroticism

While the personality trait of extraversion does not appear
to be related to CMJ performance, a relationship between
other personality traits may still be exist. For example,
previous research has identified a statistically significant
negative relationship between neuroticism and sport
performance [2, 7]. While the current study attempted to
control for the potential impact of neuroticism on CMJ
performance, this personality trait (or others) may in fact be
the personality trait of most interest.

4.2.3. Motivation

Finally, the level of motivation among the participants
may have influenced CMJ performance based on the source
of verbal encouragement they received. Previous research
has demonstrated significantly different torque outputs based
on personality type and the source of verbal encouragement
among during isokinetic [37] and isometric knee extension
tests [38]. Specifically, extraverts exhibited significantly
greater torque output (Nm) than introverts when they
received both peer and tester verbal encouragement during
isokinetic [37] and isometric knee extension tests [38]. In
addition, introverts exhibited a significantly greater torque
output (Nm) when they receive no verbal encouragement
compared to when they receive only tester verbal
encouragement, or both peer and tester verbal
encouragement, during isokinetic [37] and isometric knee
extension tests [38].

The current study attempted to standardize the source of
verbal encouragement by providing the same positive verbal
encouragement to all participants. Specifically, all positive
verbal encouragement was provided solely by the
researchers and not by any other third party (e.g., peers,
family, etc.). In addition, the results of McWhorter et al.
[37-38] are obtained from a single-joint, non-dynamic, and
non-explosive task. This type of task is primarily utilized to
assess strength (i.e., force output), and unlike the CMJ, is not
a measure of explosive power output. However, the source of
verbal encouragement may be a potential confounding factor
on the motivation level of the participants and future
research is warranted.
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4.3. Neuromuscular Factors

Previous research has identified a faster central processing
speed [10-12] and a faster movement time [13-16] during
reactionary-type tests among individuals who exhibit a high
degree of extraversion. Due to this, it was hypothesized that a
significant relationship between extraversion and a high
velocity, explosive movement task, such as a CMJ, would be
identified. Although there was not an identified relationship
between extraversion and CMJ performance in the current
study, there have been identified relationships between other
personality traits and various neuromuscular mechanisms
during other gross movement tasks.

Two such personality traits include the Type A and Type
B personality traits. In general, an individual with a Type A
personality exhibits extremely competitive and aggressive
behaviour (e.g., impatient, hard-driving, irritable, etc.) and
an individual with a Type B personality exhibits the opposite
[39]. Glasscock et al. [39] demonstrated that individuals with
a Type A personality exhibit a significantly higher muscle
activation level in the antagonist muscle group (i.e., triceps)
than individuals with a Type B personality during an
isometric and isokinetic elbow flexion task. As such, the
potential relationship between personality and muscle
activation patterns during a gross movement task, such as the
CMJ, should be further investigated.

In addition, Marras et al. [40] demonstrated higher spinal
compression forces and shear forces during repetitive
loading tasks among individuals who exhibit a high degree
of introversion (or a low degree of extraversion). These
authors also attributed these increases in spinal compression
forces to an altered neuromuscular activation pattern of the
antagonist muscle group. Marras et al. [40] suggested that
introverts may have greater levels of antagonist activation
during a gross movement task. It is possible that the observed
altered neuromuscular activation patterns may affect
performance during these repetitive loading tasks. In
addition, it remains unclear how this potential altered muscle
activation affects performance during other gross movement
tasks, such as sport-specific movements of a CMJ, sprinting,
or balance ability.

Finally, although the relationship between extraversion
and force output during the CMJ was not significant, this
CMJ performance measure demonstrated the strongest
correlation value (» = .202). In addition, Lukaszewski and
Roney [41] demonstrated that isometric physical strength
accounted for a significant portion of the variance when
predicting extraversion among young men and women
university students. Specifically, Lukaszewski and Roney
[41] reported a zero-order correlation of r = .17 between
extraversion and physical strength among young women.
This correlation is similar to the findings in the current study
as well. As such, it is possible that the previously identified
differences in neuromuscular activation patterns in literature

may only influence physical strength (i.e., force output) and
not explosive power output as hypothesized in the current
study. Therefore, future research should investigated the
influence of personality on the expression of force output
and the neuromuscular factors associated with it.

4.4. Limitations

This study only examined the relationship between
extraversion and CMJ performance among females between
the ages of 18-29. Therefore, the results of the current study
are not generalizable outside of this sample population and it
is possible that a significant relationship may have been
identified among a sample population of other age ranges or
the male gender. In addition, the small sample size of this
study (N = 29) should be taken into account as the achieved
statistical power for the four correlations ranged from
1-=.063 to I-f=.287.

Furthermore, although the Myotest® Sport unit
normalizes measures of CMJ performance to bodyweight in
an attempt to account for the influence of body mass on
vertical jump performance, previous research has suggested
this ratio method of normalization may not be the most
appropriate method [42]. Specifically, allometric scaling
may be a more accurate method of accounting for the
influence of body mass on vertical jump performance [18].
Since the Myotest® Sport unit automatically performs these
normalization analyses, the allometric scaling method of
normalization was not possible, and as such, is a limitation in
the current study.

4.5. Future Research

Based on the results of this study, future research should
examine the potential relationships between other
personality traits that have been linked to athletic
performance (e.g. neuroticism) and CMJ performance.
Furthermore, since the previous research has predominantly
identified relationships between personality and sport
performance among elite-level athletes, future research
should also examine the relationships between personality
traits and CMJ performance among a sample of elite-level
athletes. In addition, future research should examine the
potential impact of different sources of motivation on the
relationship between personality and CMJ performance.

Future research should also investigate the potential
relationship between personality and neuromuscular factors
such as agonist and antagonist muscle activation during a
sport-specific task, such as the CMJ. Finally, although no
significant relationship was identified between extraversion
and CMJ performance, this potential relationship should be
examined among other sport-specific movements, such as
sprinting or balance ability. In addition, the potential
relationships between personality and the expression of
strength is warranted.
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5. Conclusions

The results of the current study indicated that extraversion
was not significantly related to any of the measures of CMJ
performance (p > .05). These results suggest that the
previously observed relationship between extraversion and
athletic performance in the literature may not be due to the
ability to generate more physiological power output during
the sport-specific task of the CMJ. Rather, athletes who
exhibit a high degree of extraversion may utilize different
coping skills or motivational sources in order to achieve a
greater athletic performance. Furthermore, a different
underlying physiological mechanism, or a different
sport-related task that potentially explains this previously
observed relationship, may still remain unidentified.

ACKNOWLEDGEMENTS

The authors would like to thank members of the Human
Performance and Sport Physiology Laboratory, including:
Josh Conlon, Andrew Morgan, Steve Gayhart, and Ashley
Scharrer for their assistance during data collection. In
addition, the authors would like to thank the members of the
Laboratory for Sport Psychology and Performance
Excellence for their collaboration with this project.

This project was supported by the College of Health
Sciences Graduate Student Research Grant (2012-2013),
from the University of Wisconsin-Milwaukee. All authors
declare no competing or conflicting interests.

REFERENCES
[1] Eysenck HJ, Nias DKB, Cox DN. Sport and personality. Adv
Behav Res Ther 4:1-56, 1982.

[2] Allen MS, Greenlees I, Jones M. Personality in sport: a
comprehensive review. Int Rev Sport Exerc Psychol
6:184-208, 2013.

Briggs CA, Sandstrom ER, Nettleton B. An approach to
prediction of performance using behavioral and physiological
variables. Percept Mot Skills 49:843-848, 1979.

Morgan WP, Johnson RW. Personality characteristics of
successful and unsuccessful oarsmen. Int J Sport Psychol
9:119-133, 1978.

Kirkcaldy BD. Personality profiles at various levels of
athletic participation. Person Individ Diff 3:321-326, 1982.

Eysenck HJ. Biological
199:1031-1034, 1963.

basis of personality. Nature

Morgan WP, O’Connor PJ, Ellickson KA, Bradley PW.
Personality structure, mood states, and performance in elite
male distance runners. Int J Sport Psychol 19:247-263, 1988.

Allen MS, Greenlees I, Jones M. An investigation of the
five-factor model of personality and coping behavior in sport.
J Sports Sci 29:841-850, 2011.

(10]

[11]

[24]

[25]

Relationships between Extraversion and Measures of Counter Movement Jump Performance

Raglin JS. Psychological factors in sport performance. Sports
Med 31:875-890, 2001.

Stahl J, Rammsayer T. Differences in the transmission of
sensory input into motor output between introverts and
extraverts: behavioral and psychophysiological analyses.
Brain Cogn 56:293-303, 2004.

Stahl J, & Rammsayer T. Extroversion-related differences in
speed of premotor and motor processing as revealed by
lateralized readiness potentials. J Mot Behav 40:143-154,
2008.

Wilson MA, Languis ML. A topographic study of differences
in the p300 between introverts and extraverts. Brain Topogr
2:269-274, 1990.

Doucet C, Stelmack RM. Movement time differentiates
extraverts from introverts. Pers Individ Dif 23:775-786, 1997.

Doucet C, Stelmack RM. An event-related potential analysis
of extraversion and individual differences in cognitive
processing speed and response execution. J Pers Soc Psychol
78:956-964, 2000.

Pivik RT, Stelmack RM, Bylsma FW. Personality and
individual differences in spinal motor excitability.
Psychophysiology 25:16-24, 1988.

Stelmack RM, Pivik RT. Extraversion and the effect of
exercise on spinal motoneuronal excitability. Pers Individ Dif
4:421-427, 1983.

Baechle TR, Earle RW, eds. Essentials of Strength and
Conditioning, 3rd ed. Champaign, IL: Human Kinetics, 2008.

Nuzzo JL. The National Football League scouting combine
from 1999 to 2014: normative reference values and an
examination of body mass normalization. J Strength Cond
Res 29:279-289, 2015.

Bosco C, Luhtanen P, Komi PV. A simple method for
measurement of mechanical power in jumping. Eur J Appl
Physiol 50:273-282, 1983.

Harman EV, Rosenstein MT, Frykman PN, Rosenstein RM,
Kraemer WJ. Estimation of human power output from
vertical jump. J Appl Sport Sci Res 5:116-120, 1991.

Cornell DJ, Ebersole KT, Meyer BB, Zalewski KR.
Relationship between personality and counter movement
jump performance. Med Sci Sports Exerc 45:S540, 2013.

Lynn R, Martin T. Gender differences in extraversion,
neuroticism, and psychoticism in 37 nations. J Soc Psychol
137:369-373, 1997.

Garber CE, Blissmer B, Deschenes MR, Franklin BA,
Lamonte MJ, Lee I et al. Quantity and quality of exercise for
developing and maintaining cardiorespiratory,
musculoskeletal, neuromotor fitness, in apparently healthy
adults: guidance for prescribing exercise. Med Sci Sports
Exer 43: 1334-1359, 2011.

Moir G, Button C, Glaister M, Stone MH. Influence of
familiarization on the reliability of vertical jump and
acceleration sprinting performance in physically active men. J
Strength Cond Res 18:276-280, 2004.

Eysenck HJ, Eysenck SBG. Manual for the Eysenck
Personality Inventory. San Diego, CA: Educational and



(28]

[34]

International Journal of Sports Science 2015, 5(2): 73-79

Industrial Testing Service, 1968.

Eysenck SBG, Eysenck HJ. The validity of questionnaire and
rating assessments of extraversion and neuroticism, and their
factorial stability. Br J Psychol 54:51-62, 1963.

Casartelli N, Muller R, Maffiuletti NA. Validity and
reliability of the Myotest accelerometric system for the
assessment of vertical jump height. J Strength Cond Res 24:
3186-3193, 2010.

Castagna C, Ganzetti M, Ditroilo M, Giovannelli M,
Rocchetti A, Manzi V. Concurrent validity of vertical jump
performance assessment systems. J Strength Cond Res
27:761-768, 2013.

Nuzzo JL, Anning JH, Scharfenberg JM. The reliability of
three devices used for measuring vertical jump height. J
Strength Cond Res 25: 2580-2590, 2011.

Markovic G, Jaric S. Is vertical jump height a body
size-independent measure of muscle power? J Sports Sci
25:1355-1363, 2007.

Harman EA, Rosenstein MT, Frykman PN, Rosenstein RM.
The effects of arms and countermovement on vertical
jumping. Med Sci Sports Exerc 22:825-833, 1990.

Lees A, Vanrenterghem J, de Clercq D. Understanding how
an arm swing enhances performance in the vertical jump. J
Biomech 37:1929-1940, 2004.

Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power
analyses using G*Power 3.1: tests for correlation and
regression analyses. Behav Res Methods 41:1149-1160,
2009.

McCrae R, Costa P. Personality, coping and coping

[41]

[42]

79

effectiveness in an adult sample. J Person 4:587-601, 1986.

Carver CS, Connor-Smith J. Personality and coping. Annu
Rev Psychol 61:679-704, 2010.

Connor-Smith JK, Flachsbart C. Relations between
personality and coping: a meta-analysis. J Person Soc Pyschol
93:1080-1107, 2007.

McWhorter JW, Landers M, Wallman H, Altenburger B. A
preliminary study of the effects of verbal motivation on
maximal isokinetic torque production in children with
varying personality types. Pediatr Exerc Sci 17:329-333,
2005.

McWhorter JW, Landers M, Young D, Puentedura EL,
Hickman RA, Brooksby C et al. Knee extension isometric
torque production differences based on verbal motivation
given to introverted and extroverted female -children.
Physiother Theory Pract 27:422-428, 2011.

Glasscock NF, Turville KL, Joines SB, Mirka GA. The effect
of personality type on muscle coactivation during elbow
flexion. Hum Factors 41:51-60, 1999.

Marras WS, Davis KG, Heaney CA, Maronitis AV, Allread
WG. The influence of psychological stress, gender, and
personality on mechanical loading of the lumbar spine. Spine
25:3045-3054, 2000.

Lukaszewski AW, Roney JR. The origins of extraversion:
Joint effects of facultative calibration and genetic
polymorphism. Pers Soc Psychol Bull 37:409-421, 2011.

Jaric S, Mirkov D, Markovic G. Normalizing physical
performance tests for body size: a proposal for
standardization. J Strength Cond Res 19:467-474, 2005.



	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusions
	ACKNOWLEDGEMENTS

