
Article

Associations between Personality Traits and Basal Cortisol
Responses in Sailing Athletes

Pierpaolo Limone 1, Maria Sinatra 2, Flavio Ceglie 3 and Lucia Monacis 1,*

����������
�������

Citation: Limone, P.; Sinatra, M.;

Ceglie, F.; Monacis, L. Associations

between Personality Traits and Basal

Cortisol Responses in Sailing Athletes.

Eur. J. Investig. Health Psychol. Educ.

2021, 11, 804–812. https://doi.org/

10.3390/ejihpe11030058

Academic Editors: Ana Belén

Barragán Martín and África

Martos Martínez

Received: 28 April 2021

Accepted: 22 July 2021

Published: 24 July 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Humanities, University of Foggia, 71122 Foggia, Italy; pierpaolo.limone@unifg.it
2 Department of Education Sciences, Psychology, Communication, University of Bari “Aldo Moro”,

70122 Bari, Italy; maria.sinatra@uniba.it
3 Department of Emergency and Organ Transplantation (DETO), Pathological Anatomy Section, University of

Bari “Aldo Moro”, 70124 Bari, Italy; flceglie@libero.it
* Correspondence: lucia.monacis@unifg.it

Abstract: There is a paucity of literature regarding the psycho-physiological profiles of sailors on
board. This study aimed at providing empirical evidence on the individual differences between
bowmen and helmsmen taking into account a biopsychological perspective. To this purpose, sailors’
profiles were examined by focusing on the association between personality traits and basal cortisol.
The sample was composed of 104 athletes (Mage = 21.32, SD = 0.098; F = 35%), who fulfilled a
self-reported questionnaire including a socio-demographic section and the Big Five questionnaire.
Cortisol samples were collected on the day before the competition, within 30 min after awakening.
T-test analysis showed significant differences on cortisol levels: bowmen obtained higher levels on
cortisol responses compared to helmsmen. No differences emerged on personality traits between
athletes’ roles. Bivariate associations showed positive associations of cortisol responses with ex-
traversion and conscientiousness in bowmen, whereas no significant associations of cortisol with
personality traits were found in helmsmen. Regression analyses confirmed that sex and extraversion
predicted higher level of cortisol responses. Results were discussed in terms of a bio-psychosocial
theoretical approach and provided findings on the relationships between personality trait and the
hypothalamus-pituitary adrenal (HPA) system in dinghy sailors. Suggestions for a more suitable
selection of sailor roles were given to coaches in order to improve athletes’ performance.

Keywords: sailing sport; bowmen; helmsmen; personality traits; biomarker of HPA;
individual differences

1. Introduction

Over the last decades, there has been a growing interest in factors improving athletes’
performance from mental abilities [1–3] to physiological [4], genetic [5,6], and psychological
characteristics [7,8] that are decisive in winning a competition. Factors and characteristics
are also valid for sailing sport [9–11]. Within this context, research has focused on mental
skills training at any level of competition to achieve not only physical and tactical skills,
but also good psychological preparation. As Pinsach and Corominas [12] claimed, sailing
is peculiar and distinct from the other sports, because it takes place in an unusual (aquatic)
environment, away from contact with the public, where changing atmospheric conditions
demand much attention and concentration. Consequently, sailors’ exercise is based on
three commands essential to performance: propulsion, steering, and balance, the latter con-
stituting a source of emotional disturbance, primarily in inexperienced athletes [9]. Indeed,
relaxation techniques and mental rehearsal are considered best practices for sailors’ health
and wellbeing, against the possible occurrence of decreased concentration, nervousness,
and frustration [13,14]. Even if sailing has been recognized as a sport involving psycho-
logical aspects [1,15–17], these aspects have been little investigated. More specifically, the
associations of sailors’ performance with psychological profiles [15] and with the effects
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of psychological training [17] have been examined. In drawing up sailors’ psychological
profiles, two levels, cognition and personality, have been generally considered. The former
refers to attention, observation and anticipation capacity and to the ability not only to
process a lot of information in a short time but also to develop a high strategic capacity
and planning [10–18]. The latter is related to energy, irritability, perseverance, firmness,
and resourcefulness [19].

The portrait of the psychological aspects of sailors is more complex when considering
sailing as a team sports characterized by greater levels of interdependence and social
interaction among athletes who play different roles on board. These two factors may in
turn determine success in performance during competitions. In the categories of boats
competing with two persons or more, two main roles are distinguished, bowmen and
helmsmen, whose psychological profiles have been hypothesized so far only at a theo-
retical level: bowmen have been characterized as more extrovert and creative, whereas
helmsmen have been defined as more determined and introverted with higher levels of
self-control [19]. Recently, little attention has been paid to the contribution of personality to
intragroup relationships and team effectiveness in sailing sport. Because of the paucity of
the empirical research on this area, the current study aimed at describing the psychological
profile of both sailors’ roles in order to examine individual differences in personality traits
by assuming the Five Factor Model (FFM) as theoretical framework. This, in conjunction
with the generic traits approach on personality and sport performance [20], show positive
relations between certain traits—such as agreeableness, conscientiousness, and emotional
stability—and athletic performance [21,22].

Following the trait theory of personality focused on bio-physiological correlates, the
FFM identifies five broad factors: neuroticism, extraversion, openness, agreeableness, and
conscientiousness [23]. The first is measured on a continuum ranging from emotional
stability to emotional instability and concerns feelings of vulnerability, anxiety, and fear.
People with high neuroticism scores are often over-thinking their problems and can have
repercussions in terms of their relationship with others. Extraversion, measured on an
introversion–extraversion continuum, refers to outgoing, socially confident behaviors.
People high on this trait are full of energy, enjoy being the center of a group, and seek the
attention of others, contrary to introverts, who tend to keep to themselves or maintain a
close group of trusted friends. Openness to experience is related to the willingness to try
new activities. People high on this trait are amenable to unconventional beliefs and to
unfamiliar cultures. Conversely, low levels on this trait characterize people who are wary
of uncertainty and the unknown. Agreeableness indicates the tendency to be altruistic
and cooperative. Individuals with high scores on this trait often work well as members
of a team, act as mediating peace-makers, and help others when needed. On the contrary,
disagreeable individuals often act according to their self-interest and are more suspicious of
other people’s intentions. The last trait, conscientiousness, defines those individuals who
are well-organized and aware of their behaviors, show responsibility towards others and
themselves carrying out the assigned duties. High levels on conscientiousness imply more
goal-oriented behaviors and ambitious goals, whereas low levels connote more impulsive
behaviors and a decreased interest in setting life goals. In addition, little research on team
sports focused on personality differences across playing positions (offensive vs. defensive)
showed inconsistent findings ranging from higher levels on extraversion in offensive
position to no significant differences between the two positions [21].

Beyond the examination of the psychological characteristics linked to the role played
by athletes, our research sought to analyze physiological differences in the athletes’ roles on
cortisol level that is a biomarker of stress-sensitive biological systems like the hypothalamus–
pituitary–adrenal (HPA) axis [24].

The current study also explored possible associations between personality traits and
cortisol levels. Although the study did not directly focus on the cortisol–performance
relationship, an outlook on such an association could be a starting point for improving
athletes’ performance according to their specific peculiarities. Indeed, individuals can
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show different psychophysiological reactions to the same stressful situation, such as sport
competition, relying not only on athletes’ state characteristics, but also on trait and stable
characteristics. In this vein, certain traits related to more adaptive emotional regulation re-
sponses can lower the cortisol response to an acute stressor, whereas other traits facilitating
higher levels of ego involvement may lead to fuel the cortisol response [25]. Consequently,
certain trait characteristics, through their influence on cognitive appraisal, may have an
impact on cortisol levels before, during, and after competitive situations, which could
positively or negatively influence sport performance.

Concerning the association of cortisol with personality traits, mixed and inconsistent
results were reported [26,27]: with neuroticism cortisol resulting to be not significant [28–31]
and significant [32,33] associated; with extraversion it was found to be not significant [32,33]
to significant [31,34–36]; with agreeableness, it resulted unrelated [36–38] or related to [34,39];
likewise, with openness unrelated [35,40] and significant related to [30,34,38]; finally, with
conscientiousness unrelated [31,41] or significant associated [35,42].

Main Hypotheses

In line with the aforementioned theoretical assumptions of psychological characteris-
tics of the personality traits, we expected significant differences in mean scores in certain
personality traits related to the two roles played on board: like athletes playing in defensive
position, helmsmen would score high on conscientiousness, since they are more prone
to use problem-focused coping strategies when they maneuver the boat in all environ-
mental conditions and critical situations (H1); like athletes playing in offensive position,
bowmen would score high on extraversion (H2), since they control sails and spinnakers.
Given the lack of evidence or competing findings from previous studies, we were agnostic
about the differences in remaining traits. Indeed, no other differences in personality traits
were hypothesized.

As for the examination of physiological differences in the athletes’ roles, we expected
higher mean scores of cortisol levels in bowmen, since they generally experience a higher
degree of physical stress on board (H3).

Finally, on basis of these above-mentioned compelling findings on the association of
cortisol with personality traits and following Kern and Friedman’s assumption [43] that
extroverts are characterized by a “biologically-based drive for activity”, we hypothesized
a significant effect of extraversion on basal cortisol in bowmen (H4), since they are more
oriented to the surrounding environments on board and are more subjected to physical
stress experienced in short time during physical maneuvers. Given the merely descriptive
nature of our study, no effects of other traits on cortisol were hypothesized.

2. Materials and Methods
2.1. Participants

The sample was composed of 104 sailors (35% females; Mage = 21.32, SD = 0.098; 58%
bowmen, Mage = 20.80, SD = 0.097, and 42% helmsmen, Mage = 22.12, SD = 0.099). All
athletes with a sport experience of 6.85 years (SD = 2.237) were engaged in the Italian Youth
Two Crew Members Dinghy Classes Championship. All athletes came from Italian regions.

2.2. Procedure

Written informed consent was obtained from the participants. The research proposal
was approved by the Committee for Research Ethics of the local University (No. 0045912)
and was conducted in accordance with the Helsinki declaration and the ethical rules of
the Italian Psychological Association. A self-reported survey including information on
gender, age, and sailors’ role on board and the psychological assessment was voluntary
completed by athletes on the day before the national regatta (held in early September 2020)
in Southern Italy.
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2.3. Instruments
2.3.1. Salivary Cortisol Assay

The saliva specimens were collected by participants under coaches’ supervision on
the day before the competition within 30 min after awakening (from 7am to 8 am), and
using cotton swabs and saliva collecting tubes (Salivette, Sarstedt, Germany). The cotton
swab was placed into mouth for 2 min and participants were instructed to chew 20 times.
The saliva collecting tubes were centrifuged at 3000 rev/min for 15 min at 4 ◦C and stored
at −80◦C until they were assayed and tested in the same series to avoid any variations
between tests. An enzyme immunoassay kit (Salimetrics, LLC, Carlsbad, CA, USA) was
used to measure salivary-free cortisol concentrations and according to the manufacturer’s
instructions. Intra-assay coefficient of variation of 3.5 ± 0.5% and an inter-assay repro-
ducibility of 5.08 ± 1.33% were accepted, whose levels were expressed in no/L.

2.3.2. Personality Traits

The validated Italian version of the Big Five Questionnaire-2 (BFQ-2) [44] was used to
assess sailors’ personality traits. It comprises 134 items that describe five dimensions (ex-
troversion, agreeableness, conscientiousness, neuroticism, openness to experience) ranging
on a 5-point Likert-type scale from complete disagreement (very false for me) to complete
agreement (very true for me). Each dimension is assessed by means of 24 items. The
instrument also provides a Lie scale (14 items), which measures socially desirable respond-
ing. In the current research, fit indices obtained from confirmatory factor analysis were
adequate, χ2 = 329.14, df =200, p < 0.000, CFI = 0.951, RMSEA = 0.070 (95% confidence
interval (CI) = 0.064, 0.080), SRMR = 0.029 and the internal consistency values of the five
traits ranged from 0.82 to 0.85.

2.4. Statistical Analysis

The normality of the data was checked. The Shapiro–Wilk test indicated a normal
distribution of the data, since its p-values for each variables were larger than 0.05. Specif-
ically, the test was equal to 0.386 (helmsmen) and 0.702 (bowmen) for cortisol levels, to
0.493 (helmsmen) and 0.691 (bowmen) for extraversion, to 0.433 (helmsmen) and 0.424 (bow-
men) for agreeableness, 0.276 (helmsmen) and 0.796 (bowmen) for conscientiousness,
to 0.207 (helmsmen) and 0.943 (bowmen) for neuroticism, and 0.254 (helmsmen) and
0.333 (bowmen) for openness to experience. Moreover, the normality was also confirmed
by Kolmogorov–Smirnov test (even if it used in the case of a large sample) given that all
p-values associated were not significant (p > 0.05). A visual inspection of the histograms
and box plots showed that cortisol levels and the mean scores of each personality traits
were approximately normally distributed for both helmsmen and bowmen. Finally, values
of kurtosis and skewness of all variables were within the range of ± 1.960 and are reported
in Table 1.

Table 1. Descriptive statistics of values of skewness and kurtosis for each variable.

Variables. Helmsmen Bowmen Z-Values

Cortisol

Skewness −0.271 −0.150 1.799
SE 0.464 0.580 0.799

Kurtosis 0.247 −0.894 −0.276
SE 0.902 1.121 0.804

Extraversion

Skewness 0.396 0.275 1.438
SE 0.464 0.580 0.799

Kurtosis −0.587 0.595 −0.988
SE 0.902 1.121 0.804
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Table 1. Cont.

Variables. Helmsmen Bowmen Z-Values

Agreeableness

Skewness −0.005 −0.451 0.011
SE 0.464 0.580 0.799

Kurtosis −0.811 −0.461 1.761
SE 0.902 1.121 0.804

Conscientiousness

Skewness 0.585 −0.339 −1.728
SE 0.464 0.580 0.799

Kurtosis 0.301 −0.176 −1.710
SE 0.902 1.121 0.804

Neuroticism

Skewness −0.750 −0.394 1.906
SE 0.464 0.580 0.799

Kurtosis 0.320 −0.551 −0.580
SE 0.902 1.121 0.804

Openness

Skewness 0.458 0.420 1.091
SE 0.464 0.580 0.799

Kurtosis −0.353 −0.945 0.373
SE 0.902 1.121 0.804

Descriptive statistics and zero-order correlations between the variables of interest
were applied to the total sample and to sailor roles. Independent samples t-test was run
to examine the role differences among the variables of interest. Regression analysis was
performed to identify which of the personality trait was associated with the levels of cortisol.
We used the stepwise method in procedure of multiple regression analysis, because it was
the most appropriate way to determine the association between variables. All analyses
(independent t-test, correlation, and regression) were run with 95% bias-corrected and
accelerated (BCa) confidence intervals (bootstrap sample of 2000).

3. Results

Table 2 shows descriptive statistics related to mean and standard deviation for each
variable in the total sample and in the role category. Results from the t-test indicated no
significant effects of the role on the five traits, i.e., on extraversion [t(102) = 0.632, p > 0.050],
agreeableness [t(102) = −0.113, p > 0.050], conscientiousness [t(102) = −1.056, p > 0.050],
neuroticism [t(102) = −0.956, p > 0.050], and openness to experience [t(102) = −0.527,
p > 0.050], but a significant effect of the role on cortisol level [t(102) = −2.065, p < 0.050].
Bowmen obtained higher mean scores on cortisol levels in comparison to helmsmen.
Moreover, according to Cohen’s suggestions, the effect size was considered medium,
thus implying that the difference of means from two groups was medium enough to be
really important.

Table 2. Descriptive statistics: Mean and standard deviation for each variable in the total sample, in helmsmen and bowmen.

Sample. Cortisol Level Extraversion Agreeableness Conscientiousness Neuroticism Openness

Total sample 3.93 (1.24) 83.96 (12.63) 84.13 (11.81) 83.34 (11.22) 65.88 (14.64) 81.12 (12.67)
Helmsmen 3.63 (0.93) 82.50 (12.87) 84.67 (10.24) 82.76 (11.20) 64.16 (14.20) 80.40 (12.05)
Bowmen 4.43 (1.53) 81.05 (12.45) 85.07 (14.44) 84.97 (11.22) 68.73 (15.42) 82.36 (13.98)

t-test
(95%CI)

−2.065 *
[−1.611; −0.038]

0.632
[−5.180; 10.312]

−0.113
[−8.112; 7.658]

−1.056
[−10.649; 2.818]

−0.956
[−13.820; 4.901]

−0.527
[−11.427; 6.735]

Cohen’s d 0.63 - - - - -

* p < 0.050.
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Table 3 shows bivariate correlations coefficients among the variables of interest in
the total sample and in the sailing role category. Findings indicated no significant associ-
ation between cortisol levels and personality traits in the total sample, whereas positive
associations of cortisol level with extraversion and conscientiousness were found in the
bowmen group.

Table 3. Bivariate correlations between personality traits and levels of cortisol in the total sample, in helmsmen and bowmen.

Cortisol Extraversion Agreeableness Conscientiousness Neuroticism Openness

Total sample
Cortisol Level 0.212 0.142 0.245 0.184 0.215

(95%CI) [−0.089; 0.466] −0.132; 0.452] [−0.049; 0.532] [−0.108; 0.423] [−0.113; 0.494]
Helmsmen

Cortisol
Level(95%CI)

0.019
[ −0.269; 0.274]

0.091
[−0.282; 0.357]

−0.116
[−0.495; 0.190]

−0.173
[−0.547; 0.242]

0.157
[−0.170; 0.381]

Bowmen
Cortisol

Level(95%CI)
0.580 *

[0.014; 0.892]
0.239

[−0.235; 0.838]
0.536 *

[0.065; 0.862]
0.421

[−0.075; 0.786]
0.256

[−0.450; 0.763]

* p < 0.050.

On the basis of the correlation results, hierarchical multiple regression was conducted
only for the bowmen category. Gender was entered at stage one, extraversion at stage two
and conscientiousness at stage three. The hierarchical multiple regression revealed that in
Model 1 gender did not contribute significantly to the regression model, F(1,58) = 3,905,
p > 0.05, β = −0.481. In Model 2, the trait of extraversion explained an additional 24.6% of
variation in cortisol level, and this change in R2 was significant, F(2,56) = 5.477, p < 0.05,
β = 0.497, p < 0.05. Gender became significant, β = −0.459, p < 0.05. In Model 3, the trait
conscientiousness explained an additional 11% of the variation in cortisol level, although
this change in R2 was not significant, F(3,54) = 2.948, p > 0.05. Therefore, the last trait did
not account for a significant amount of variance above and beyond extraversion. Table 4
reports regression statistics. To sum up, our findings showed that being male with high
scores on extraversion is associated with higher levels of cortisol response.

Table 4. Summary of Hierarchical Regression Analysis for Variables predicting Cortisol Level.

Model. B t R R2 ∆R2

Step 1 0.482 0.231 0.231
Gender −0.481 −1.876
Step 2 0.691 0.477 0.246 *

Gender −0.459 −2.198 *
Extraversion 0.497 2.378 *

Step 3 0.767 0.588 0.110
Gender −0.368 −1.829

Extraversion 0.365 1.886
Conscientiousness 0.364 1.717

* p < 0.050.

4. Discussion

In spite of the increasing interest in analyzing those psychological factors that may
enhance sailors’ performance, there is a lack of empirical research on individual differences
between the roles played by athletes on board, i.e., helmsmen and bowmen. To fulfill this
gap, we examined the differences in personality traits and in cortisol levels in order to draw
up the psycho-physiological portrait of these athletes. Being cortisol a neuroendocrine
manifestation of the HPA axis sensitive to psychological stressors, its inspection can be
useful to best identify the specific characteristics related to the two roles. Findings from
t-test analysis did not support H1 and H2, since no significant difference was found in
personality traits between helmsman and bowmen. Furthermore, a careful inspection
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of the mean scores, albeit not significant, revealed an opposite direction of the expected
values: higher mean scores on conscientiousness hypothesized in helmsmen were obtained
in bowmen; higher mean scores on extraversion hypothesized in bowmen were obtained
in helmsmen, Therefore, the distinction which was theoretically developed by Manzanares
Serrano and colleagues [19] and formulated on the basis of defensive and offensive posi-
tions generally played by athletes in team sports was not empirically supported within the
Five Factor Model, and results also revealed opposite mean scores in each trait dimension.

By contrast, H3 was confirmed given the emerged different mean levels of cortisol
between the two categories. As expected, higher levels of cortisol were found in bowmen in
comparison with their counterpart: in line with Kern and Friedman’s [43] bio-psychosocial
perspective implying a “biologically-based drive for activity”, this finding might corrobo-
rate bowmen’ more action-oriented behaviors. In addition and consistently with this last
perspective, results confirmed the significant effect of extraversion on cortisol in bowmen,
thus supporting H4. Findings from regression analyses indicated that male bowmen with
higher scores on extraversion tend to show higher cortisol levels. This is in line with studies
reporting such significant relationships [30,42] and in contrast with research showing no
associations [31,32]. A further interesting observation concerned gender: contrary to prior
studies, providing a significant association between high extraversion and cortisol levels in
females [28,35], this association was found only in males. This unexpected finding may be
due to the unbalanced and limited female sample size. Further investigations need to be
carried out to clarify this issue.

Finally, bivariate correlation showed a positive association between cortisol and
conscientiousness in bowmen, thus implying that bowmen who are more prone to show
more reflective behaviors and an increased interest in setting life goals, seem to be also
characterized by high levels of mental stress. In other terms, they seem to be twice as
likely to face the risk of stress, mental and physical, than their counterpart. This result
was consistent with Laucelle et al.’s research [42]. Beyond the significant associations
found in bowmen, no relationships of cortisol with other personality traits were proved to
be significant.

5. Conclusions

This descriptive picture provided a modest empirical insight into the conflicting and
mixed results previously showed in scientific literature.

Some practical suggestions could be inferred from our research. In order to put
sailors in positions where they can use strengths and abilities, coaches should not only
enhance mental skills, such as cognitive, emotional, and behavioral strategies, but also they
should keep in mind there are psycho-biological correlates, such as personality traits and
biomarkers, that should be taken into account simultaneously as key factors in identifying
the best sailing role played on board. In particular, the linkage of personality characteristics
with basal cortisol levels may indicate how bowmen and helmsmen should be selected
according to their psycho-physiological dispositions in order to adapt specific trainings.

The findings may also indicate that baseline information of psycho-physiological
variables could be beneficial in order to target support for athletes at higher potential
risk for poor performance and stress during a sport competition. Future studies should
investigate appropriate mental trainings, like mindfulness-based interventions [45] or
relaxation/meditation programs [9], on the basis of individual dispositions related to the
role played by athletes on board. Such interventions may be applied to enhance a good
psychological preparation and thus, a performance improvement.

Our study suffers from some limitations. First, the cortisol data collection was limited
to a single awakening time, and, therefore, no changes in response to a stressor or in diurnal
variations were considered. Consequently, a broader comparison with prior findings was
restricted. Second, the correlational nature of the results implied that causal relationships
could not be inferred. Moreover, as previously affirmed, the sample size was modest
(just over 100 participants) and was affected by gender-bias, thus decreasing the statistical
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power. Third, given the exploratory nature of this investigation, the examination of the
effects of individual differences in personality traits and in cortisol concentrations on
sport performance was not analyzed. Nevertheless, this research also has the strength
to explore for the first time the associations between personality traits and cortisol levels
among sailors. Further studies are recommended to deepen the knowledge of individual
differences of sailors in relation to their role on board and to performance in competitions.
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