Chapter 6
Personality and Physical Activity

Kathryn E. Wilson! and Ryan E. Rhodes?

!Department of Kinesiology & Health, Georgia State University, USA
2School of Exercise Science, Physical and Health Education, Department of Psychology, University of Victoria,
Canada

Please cite as: Wilson, K. E., & Rhodes, R. E. (2021). Personality and physical activity. In Z. Zenko & L. Jones (Eds.),
Essentials of exercise and sport psychology: An open access textbook (pp. 114—149). Society for Transparency,
Openness, and Replication in Kinesiology. https://doi.org/10.51224/B1006

CC-By Attribution 4.0 International

This content is open access and part of Essentials of Exercise and Sport Psychology: An Open Access Textbook.
All other content can be accessed at https://doi.org/10.51224/B1000

Chapter Overview

Physical activity levels vary from person to person. Some of this variability comes from
demographic differences (gender, age), or environmental differences (access to resources), but much of
it goes unexplained. In this chapter, we explore the evidence that personality may influence how active
people are. We explore the nature of personality, the relationship it has with physical activity, and the
possible reasons or mechanisms underlying those relationships. Personality has been linked to physical
activity behavior, as well as to social cognitions specific to physical activity like motivation, intention,
and preferences. There is also evidence of shared genetic links between personality and physical
activity. Personality has even been shown to predict the relationship between physical activity and
common mental health outcomes, like symptoms of anxiety and depression. By the end of this chapter,
readers should have a strong understanding of what personality is, how it relates to physical activity,
and what are some of the causal mechanisms that might explain this relationship. The reader should
also have a good understanding of how they might utilize these relationships in their efforts to help
others adopt and maintain an active lifestyle.
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Chapter 6: Personality and Physical Activity

Introduction

Physical activity is often the focus of public health initiatives as physical inactivity is a risk factor
for chronic conditions (European Union Sport and Health Working Group, 2008; Haskell et al., 2007;
Office of Disease Prevention and Health Promotion, 2017; Rhodes et al., 2017; WHO, 2010, p. 325). In
addition to the protective effects of physical activity against physical illnesses, a wide body of evidence
supports the benefits of physical activity on mental health and quality of life (Bize et al., 2007;
Teychenne et al., 2020). Despite this, very few people engage in recommended levels of physical
activity. In fact, less than 20% of US adults and adolescents engage in recommended levels of physical
activity (Piercy et al., 2018), a trend observed across developed nations (Guthold et al., 2018; Hallal et
al., 2012). A key to developing effective and sustainable physical activity promotion initiatives is an
understanding of behavioral antecedents to physical activity, which can range from very narrow
personal characteristics of individuals to broad environmental and policy factors (Bauman et al., 2012).

One personal factor that has received much attention and has the potential for broad reaching
adaptations to current practice is personality. Understanding how personality and physical activity are
related could be of great practical value in explaining systematic variability in physical activity behaviors,
as well as the impact of behavioral interventions with respect to population reach and effectiveness.
Relationships between personality and physical activity may also explain systematic variability in the
affective response to behavioral enactment, self-regulation and adherence, preferences for different
types of physical activities, and psychological and physiological outcomes of acute or chronic exercise.
The use of an integrative framework of the personality system can inform the adaptation of current
practice to account for relevant individual differences which influence the way people respond to
exposures relevant to physical activity and exercise promotion (Coulter et al., 2016; Ferguson, 2013;
Wilson, 2019). The purpose of this chapter is to provide students and practitioners with an overview of
the evidence linking physical activity and personality, and to set the stage for continued work towards
personality tailored approaches to exercise programming and physical activity promotion.

What is Personality?

The American Psychological Association defines personality as “individual differences in
characteristic patterns of thinking, feeling and behaving” (American Psychological Association, 2020).
Overall, personality traits represent enduring and consistent individual differences across the lifespan
(McCrae et al., 2000; Roberts et al., 2006).

Personality differences originate from fundamental dispositions in early childhood, called
temperaments (Rothbart, 2007). These fundamental dispositions influence the way people respond to
environmental stimuli emotionally, cognitively, and/or behaviorally. Personality development is a
continuous process beginning at an early age (Denissen et al., 2011). While individual expressions of
personality are generally considered culturally conditioned manifestations of several factors (Eysenck,
1970; Funder, 2001; McCrae et al., 2000), personality is moderately to highly heritable (Bouchard &
Loehlin, 2001; de Moor et al., 2012), suggesting an evolutionary and biological basis (Gray, 1991;
Zuckerman, 2005). Biological theories present varying postulates regarding the underlying neurobiology
from which personality arises, though none have been universally supported. Common themes that
have emerged, however, include individual differences in arousal (tonic neural activity), reactivity
(stimulus/response threshold), and self-regulation (recovery from evoked responses; Depue & Collins,
1999; Gray & McNaughton, 2000; Zuckerman, 2005).

Personality theory dates back to the classical theory of the four humours (sanguine, phlegmatic,
choleric, and melancholic), put forth by Hippocrates (460 BC) in his treatise “On the Nature of Man”. The
ideas put forth were further endorsed by Galen during the second century AD in his famous treatise “On
the Natural Faculties”, which preceded his work “On Temperaments” in which he describes an optimal
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temperament in which all four humours are in balance without any quality being in excess (Stelmack &
Stalikas, 1991). The theory of the humours and the resultant fourfold typology of
temperament/personality persisted through the middle ages into the Renaissance. With advances in
medical science during Medieval times, the physiological models elaborated by Hippocrates were
disproven and the psychological postulates were also presumed falsified; ultimately, the theory fell out
of favor. Remnants of the fourfold typology were later observed in the writings of Immanuel Kant (1789)
and Willhelm Wundt, the “father of psychology” (Stelmack & Stalikas, 1991). The theory put forth a
number of ideas that remain important to our current thinking. Specifically, a) the fourfold typology
resulted from consistently observed patterns in the person’s emotions and behavior; b) it was linked to
human physiology as it was understood at the time; and c) it was related to psychopathology.

Early work in psychology reiterated the notion of personality “types” reflected in the personality
types and somatotypes described by Carl Jung and William Sheldon, respectively (Jung, 1923; Sheldon &
Stevens, 1942). However, an overwhelming body of factor analytic and psychobiological research has
nullified the perspective of personality as “types”. Nevertheless, these theories made important
contributions to considerations for personality moving forward. For example, though Sheldon’s theory
of somatotypes (i.e. the idea that body types had a causal relationship with personality) has been
logically and scientifically refuted (e.g., Hammond, 1957; Lerner, 1969; Slaughter, 1970), significant
associations between body type and personality do exist (Sutin & Terracciano, 2016) and highlight
relationships between psychological individual differences in health behaviors contributing to body
composition and overall health (Ferguson, 2013). Though the work of Carl Jung has received its fair
share of criticism, his was the first theory to highlight Extraversion/Introversion as a primary personality
factor and his ideas about four functions or modes of operation for personality (i.e. thinking, sensing,
intuition, and feeling) persist in popular culture as reflected in the widely used Myers-Briggs type
indicator (Barbuto, 1997). Despite the theoretical and scientific advances since these early perspectives,
their imprint on contemporary thought is undeniable. Much progress has been made since this early
work to understand the structure of human personality and it should go without saying that our current
perspectives differ markedly from those in the early 20%" century.

Our current view of personality follows a common higher-order trait taxonomy, in which
primary traits act as determinants of lower-order sub-traits which are used to describe individuals with
greater specificity and detail, but which are also subject to greater influence by external factors (see
Figure 6.1). Thus, primary personality traits represent the peak of a conceptual hierarchy, with the most
stable, biologically based traits at the top and individual level behaviors at the bottom, with narrow
facet traits linking biological individual differences to situation specific individual level behavior. Factor
analytic work by scholars throughout the 20%™ century (e.g., Cattell, 1947; Digman, 1990; Eysenck, 1947;
Goldberg, 1993; Thurstone, 1934; Tupes & Christal, 1961; Webb, 1915) provided a top-down template
for classifying personality as intercorrelations between descriptive terms. This body of work leveraged
the lexical hypothesis (ca. 1884), which states that those personality characteristics that are most
important in peoples’ lives will eventually become part of their language; thus, terms for personality
traits are identifiable across cultures through analysis of their descriptive words for individuals (i.e., trait
terms; Allport, 1927; Allport & Odbert, 1936). This work, conducted in tandem with the pioneering work
by Hans Eysenck elaborating biological models of Extraversion and Neuroticism (Eysenck, 1970), has
helped bridge the gap between specific sub-traits and more general personality factors that resulted in a
previously disparate field of study (Digman, 1990; Goldberg, 1993).
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Figure 6.1
Visual Representation of the Hierarchical Nature of Personality Depicted Across Levels of the Primary
Trait Conscientiousness.

Primary trait Conscienticusness

Facet traits Dutifulness Orderliness Self-efficacy Aﬂg;iﬁem Self-disciphine Cautiousness
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Currently, the dominant contemporary taxonomy used by scholars worldwide is the Five Factor
Model (FFM) of personality (McCrae & Costa, 2008; Revelle et al., 2011), or similar variants of this
model. This widely supported system postulates that the core personality of all people can be classified
on five bipolar dimensions: (1) Extraversion / Introversion; (2) Neuroticism / Emotional Stability; (3)
Conscientiousness / Undirectedness; (4) Openness / Closedness; and (5) Agreeableness / Antagonism.
Though it is recognized that these terms each reflect one extreme end of the respective bipolar
dimension, the trait terms listed here in italics are those typically used to discuss each dimension within
the literature. Their counterparts are seldom called out by name, rather, scholars often refer to
individuals as scoring either high or low for Extraversion, for example. Nevertheless, it is important to
recognize the continuous nature of these dimensions, and to keep in mind that all people can be
classified according to their respective scores on each of the Big Five personality dimensions.
Descriptions of dispositions or tendencies displayed for high and low ends of each dimension are listed
in Table 6.1. Notably, though there are some sub-traits (e.g., sub-traits of Neuroticism) and trait clusters,
such as the dark triad (i.e., narcissism, Machiavellianism, and psychopathy), that do represent trait
indicators of psychopathology, all Big Five are generally considered to have some evolutionary utility,
and to be normal variations of fundamental, biologically based personality traits across the general
population.
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Table 6.1
Characteristic Tendencies of Individuals Scoring on the High or Low End of Each Bipolar Dimension of
the Big Five personality Factors

Trait dimension High (+) / Low (-) Characteristic Tendencies
Anchor Labels
Extraversion (+) Extravert Sociable; assertive; energetic; excitement seeking;

affectionate; talkative; friendly; warm;
spontaneous; active; propensity towards positive
affect.

(-) Introvert Reclusive; reserved; aloof; quiet; inhibited; passive;
cold; propensity toward negative affect under
conditions of high stimulation.

Neuroticism (+) Neurotic Emotionally reactive/unstable; anxious; self-
conscious; vulnerable; high-strung; worrying;
insecure.

(-) Emotionally stable Calm; emotionally stable; secure; relaxed; self-

satisfied; comfortable; unperturbed.

Conscientiousness  (+) Conscientious Orderly; dutiful; self-disciplined; achievement
oriented; reliable; persevering; hardworking;
punctual; neat; careful; well-organized.

(-) Undirected Disorganized; negligent; undependable; poor time
management/planning skills; lacking self-discipline.

Openness (+) Open-minded Reflective; perceptive; creative; welcoming;
unconventional; non-traditional; intellectual;
original; imaginative; daring; complex;
independent; broad interests.

(-) Closed-minded Simple; pragmatic; conforming; traditional;
unadventurous; “down to Earth”; conventional;
uncreative; narrow interests.

Agreeableness (+) Agreeable Lighthearted; easy going; cooperative; kind;
optimistic; altruistic; trustworthy; generous; soft-
hearted; forgiving; sympathetic; acquiescent;
selfless; good-natured; lenient; trusting.

(-) Antagonistic Ruthless; vengeful; callous; selfish; irritable; critical;
suspicious; argumentative; cynical; competitive.
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This widely supported taxonomy emerged organically through decades of factor analytic work
(Digman, 1990). Further, the Big Five are observed to be moderately heritable (Jang et al., 1996;
Riemann et al., 1997), are related to childhood temperament (Ahadi & Rothbart, 1994; Rothbart et al.,
2000), follow a stable and predictable trajectory of change over the lifespan (Roberts et al., 2006), and
are significantly related to several indices of physical health and psychological well-being (Ferguson,
2013; Steel, Schmidt, & Shultz, 2008). The Big Five are considered to be the core dimensions of
personality, and to interact with one’s environmental exposures resulting in the expression of more
specific sub-traits, (Goldberg et al., 2006; McCrae & Costa, 1995). For example, individuals high in
Extraversion may express this higher order trait through excitement seeking, sociability, a positive
outlook, or energetic activity under circumstances that facilitate such an expression, whereas these
traits would not manifest under the same circumstance for an individual low in Extraversion (i.e. high in
introversion). Most theorists agree that primary traits interact with external factors to produce
narrower, more contextualized social cognitive and motivational characteristics which strongly influence
behavioral action (Ajzen, 1991; Bogg et al., 2008; McCrae & Costa, 1999; Mischel & Shoda, 1999;
Rhodes, 2006). A detailed elaboration of this integrative perspective of the personality system is
detailed in the Five Factor Theory (McCrae & Costa, 1999, 2008), and a contextualization of these
concepts to physical activity and exercise behaviors was recently published for consideration by health
professionals interested in using personality to maximize physical activity and exercise outcomes
(Wilson, 2019). Generally, integrative theories of the personality system indicate that the way one
responds to any external or internal stimulus is moderated by their underlying core personality (which is
reflective of individual differences in neurobiological arousal and reactivity in relevant neural networks).
Personality is therefore expected to moderate the environmental influences on cognitions, affect, and
behavior, making it a salient source of systematic variation in outcomes of interest to a wide-range of
behavioral interventionists (Ferguson, 2013).

Personality Measurement

Personality assessment can be approached via self- or proxy-report survey, behavioral
observation, or the measurement of psychophysiological correlates (de Geus & Neumann, 2008; Lanyon
& Goodstein, 1997). Most frequently, personality is assessed using a validated self-report measure.
Survey assessments ask people to rate how well an adjective or sentence describes themselves or
someone they know. Common proxy respondents include teachers, parents, or close friends of the
individual being assessed. Validated survey instruments often allow users to compute summary scores
for traits measured, though reports of normative scores for personality are uncommon, making
interpretations of sample representativeness difficult. Surveys are generally easy to implement, low
cost, and low burden for the researcher and participant, though they do have some notable limitations.
Primarily, survey assessments are vulnerable to response bias (e.g., socially desirable responding or
experimental demand). To minimize this possibility, some surveys use “distractor” items that do not ask
about personality characteristics, attempting to conceal the purpose of the survey from the participant.
Another common approach is to mix the personality assessment items in with items from other surveys
in a single question block. Both approaches aim to reduce the potential of response bias resulting from
participants deducing what the survey is attempting to assess and tailoring their answers in some way.
Some commonly used, well-supported surveys for assessing the Big Five traits include the Big Five
Inventory (John et al., 1991), and the NEO-PI-R (Costa Jr & McCrae, 2008). Another resource that many
find especially useful is the International Personality Item Pool (IPIP). The IPIP is a free resource in the
public domain including more than 3,000 items from over 250 personality scales which are available to
be copied, edited, translated or otherwise used for any purpose without seeking permission or paying a
fee for use (Goldberg, 1999; Goldberg et al., 2006). Interested readers are encouraged to go to
https://ipip.ori.org/ to explore the resource and its applicability for their assessment needs.
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Unlike survey assessments, behavioral observations and psychophysiological measures are
uninfluenced by participant response bias. Behavioral observations involve coding and analysis of
observations made in-person or via video recording. This approach is time-consuming and carries a
substantial researcher burden. Coding observations requires careful consideration and control for
external conditions, as low inter-rater reliability commonly results from the influence of environmental
and situational variables (Rowe & Kamphaus, 2008). To date, observational assessments of personality
are rarely used in the exercise and physical activity literature.

Finally, psychophysiological correlates of personality can be used as a proxy measure for
biologically based traits. Significant relationships are consistently reported between psychophysiological
reactivity and self-reported measures of personality (de Geus & Neumann, 2008). Individual differences
in sensory stimulus response of localized brain activity are related to personality as observed in studies
using functional magnetic resonance imaging and electroencephalography. Personality modulates
responses such as evoked asymmetry and event-related potentials (e.g., error-related negativity,
contingent negative variation; Canli et al., 2001; Coan et al., 2006; Pailing & Segalowitz, 2004). For
example, individual differences in cerebral blood flow have been observed between introverts and
extraverts using positron emission tomography such that introverts are reported to have greater
cerebral blood flow in the frontal cortex at rest than extraverts (Johnson et al., 1999). Additionally,
indicators of autonomic nervous system responses (e.g., electrodermal conductivity, heart rate
variability, pre-pulse inhibition and magnitude modification of the startle reflex) to stressors and
emotional stimuli may be useful indicators of personality differences, though evidence to date has been
mixed (de Geus & Neumann, 2008). Like behavioral observation, the assessment of psychophysiological
correlates of personality in the exercise and physical activity literature has been underutilized.

Personality and Physical Activity
Currently the cumulative evidence supports a modest relationship between personality and
physical activity (Rhodes & Smith, 2006; Wilson & Dishman, 2015), as well as physical inactivity, and
sedentary behavior (Sutin et al., 2016). These relationships appear robust across the lifespan (de Moor
et al., 2006), and some evidence suggests that associations are bidirectional (Stephan, Sutin, et al.,
2014). Most of the evidence on personality and physical activity is derived from cross-sectional and
longitudinal observations.

Cross-sectional Associations

The relationship between personality and physical activity has received intermittent attention
over the past 50 years. Since the elaboration of the FFM, several reviews and meta-analyses have
summarized the relationship between physical activity and personality (McEachan, 2004; Rhodes &
Pfaeffli, 2012; Rhodes & Smith, 2006; Sutin et al., 2016; Wilson & Dishman, 2015). The first meta-
analysis in this area reported small positive associations between Extraversion (r = .23) and
Conscientiousness (r = .20) and physical activity and a small negative relationship between physical
activity and Neuroticism (r = -.11) among 35 samples (Rhodes & Smith, 2006). Though these effect sizes
are small based on traditional standards (Cohen, 1988), more recent guidelines for psychological
sciences indicate that effects sizes of about .10 should be judged as relatively small, and of .20 to be
considered typical (Gignac & Szodorai, 2016). Concurrent narrative analysis of potential effect
moderators revealed that sex, age, and study design did not appear to affect the findings, though it was
observed that European studies reported weaker associations between Extraversion and physical
activity compared to North American studies.

More recent meta-analyses corroborate and extend these findings. Wilson and Dishman (2015)
conducted a meta-analysis of 64 studies on the application of the FFM and physical activity, and Sutin
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and colleagues (2016) conducted a more selected meta-analysis of 16 population samples. Both studies
reported positive associations between physical activity and Extraversion (both r =.11), and
Conscientiousness (both r = .10) in the small effect size range. Though statistically significant, all other
associations were of a trivial effect size by standards for individual differences research (Cohen, 1992;
Gignac & Szodorai, 2016). Formal assessment of study design and sample characteristics as possible
effect moderators revealed that Conscientiousness was linked more to the frequency of activity (r =.21)
than other types of assessment such as general quantity (r = .06) or volume (r = .07), and the association
between Extraversion and physical activity appears intensity dependent, as effects were stronger for
effects examined for quantity of moderate-to-vigorous physical activity (r = .13) than for quantity of
mild-to-moderate physical activity (r = .04; Wilson & Dishman, 2015). Moderator analyses also
corroborated the narrative review by Rhodes and Smith (2006) such that effects between physical
activity and Extraversion, as well as Neuroticism, were significantly stronger in samples from North
American compared to samples from Europe (Wilson & Dishman, 2015). Notably, these analyses
highlight areas where more work is needed, as most of the work has been limited to healthy, North
American adults. Studies are needed to further our understanding of these relationships in population
subgroups that have received less attention (e.g., older adults, Central American, South American, and
Asian populations, clinical samples).

Based on the cumulative evidence, we can conclude that self-reported physical activity has a
reliable, yet small positive association with Extraversion and Conscientiousness. Also, Neuroticism
appears to have a negative relationship with self-reported physical activity. Importantly, these analyses
indicate that, together, Extraversion, Conscientiousness, and Neuroticism account for 7-10% of the
variance in physical activity in the population, highlighting the possibility that approaches to physical
activity promotion can leverage individual differences to maximize physical activity outcomes, such as
adoption and adherence. Consistent relationships between personality and physical activity underscore
the possibility of using personality to identify those who may be at risk for inactivity or poor exercise
adherence. With respect to the Big Five primary personality traits, Neuroticism appears to signal risk for
inactivity, whereas increments of Conscientiousness and Extraversion may protect against inactivity.
Studies have yet to determine the degree to which interactions between traits within-subjects influence
relationships between traits and activity level. More work is needed to test the utility of personality as a
tailoring variable for physical activity interventions and exercise programming.

Though relationships between personality and self-reported physical activity are highly
consistent, there is relative paucity of evidence reporting on these relationships using objective
measures (e.g., pedometers, accelerometers) of physical activity. Considering the modest relationships
between self-reported and objectively measured physical activity in general, it is important to examine
whether physical activity measurement impacts observed relationships between personality and
physical activity. For example, one study examining cross-sectional relationships between personality
factors and physical activity in a sample (n = 298) of female undergraduates reported differential
relationships dependent on physical activity measurement (Wilson et al., 2015). Specifically, Wilson and
colleagues observed Extraversion to be significantly related to self-reported physical activity only, while
Neuroticism was related to objectively measured physical activity only. These results were recently
corroborated in a large sample (n = 1,098) of middle-aged women; Neuroticism was negatively
associated with leisure time moderate-to-vigorous physical activity as measured by both self-report and
accelerometry, whereas Extraversion was positively related to self-reported physical activity only
(Kekalainen et al., 2020). Such discrepancies also appear present in older adult samples. One sample (n =
3,094) of older adults (age > 65 years) responded to self-report items for personality and physical
activity conceptualized as participating in exercise for more than 30 minutes at least twice per week
(Takatori et al., 2019). Significant, but small (r = .08 to .13), correlations were reported for physical
activity and Extraversion, Conscientiousness, Agreeableness, and Openness. Another study of older

121



Wilson & Rhodes

adults (n = 271; age > 79 years) used the activPAL activity monitor (a tri-axial inclinometer) to assess
sedentary time and physical activity relative to personality traits, and found no significant associations
between personality and physical activity measured as step count, but significant negative associations
between sedentary time and Agreeableness, Conscientiousness, and Openness (Cuki¢ et al., 2019).
Observations in these and other studies (e.g., Hearon & Harrison, 2020) contrast with bivariate
relationships reported in meta-analyses. This might be due to differences in physical activity assessment,
as direct measures (e.g., accelerometers) capture all types of physical activity, including incidental
movement throughout the day, whereas indirect measures (i.e., physical activity self-reports) are more
likely to capture purposeful exercise and memorable bouts of physical activity (Troiano et al., 2014).
Another possibility is the presence of a common method bias favoring self-report assessments in the
observed associations with personality. Consequently, these inconsistent observations highlight the
need to use direct and indirect measures of physical activity concurrently to understand what portion of
the covariance may be related to response bias versus true association.

Correlational Associations: Personality and Physical Inactivity

In addition to association between personality and physical activity, the focused meta-analysis
by Sutin and colleagues (2016) estimated population effect sizes relationships between personality and
physical inactivity, and sedentary behavior (e.g., time spent sitting, hours watching TV). In examining
relationships between traits and a dichotomous inactivity variable (i.e. inactive or not inactive), data
suggest that for every standard deviation (SD) unit increase in Extraversion, Conscientiousness, or
Openness, there is about a 10-15% decrease in risk for inactivity. In contrast, for every SD increase in
Neuroticism, there is a 10% increase in risk for inactivity. Further, Neuroticism appears consistently
positively related, and Conscientiousness consistently negatively related, with total time spent
sedentary. Finally, Sutin et al. report that evidence for associations between sedentary behaviors and
Extraversion and Openness is mixed, and Agreeableness appears unrelated to sedentary behavior.
However, additional work highlights the mixed nature of these effects. For example, Extraversion is
observed to be negatively associated with total sitting time and, along with Conscientiousness, total
leisure screen time in a large sample of young adults in Australia (Burnett et al., 2016). A more recent
report indicated that among a sample (n = 64) of young adults, sedentary time measured by
accelerometry was not significantly related to any of the Big Five personality traits (Hearon & Harrison,
2020). Conversely, self-reported time spent sitting was inversely related to Extraversion and
Conscientiousness cross-sectionally, but positively associated with Openness prospectively with follow-
up measures taken at 5-months in a sample (n = 126) of young adults (mean age = 21.6 years; Joyner et
al., 2019). Overall, the associated evidence on personality and sedentary behavior is still in its infancy.
Continued work in this area is needed to support our understanding of how personality relates to
sedentary behaviors, and whether any of the covariance significantly explains relevant health outcomes.

Longitudinal Associations

Most of the evidence linking physical activity and personality describes bivariate associations
observed in cross-sectional or very brief longitudinal investigations (e.g., 8 weeks). Overall, results from
subgroup analyses in the Wilson & Dishman meta-analysis indicate that relationships between
personality and physical activity from prospective studies are similar to those from cross-sectional
studies. The exception to this was observed for effects between Conscientiousness and physical activity;
associations from prospective studies were nearly twice as large as those from cross-sectional studies
(Wilson & Dishman, 2015). This was later corroborated in a sample (n = 126) of college students in which
Conscientiousness was observed to significantly predict moderate-to-vigorous physical activity at a 5-
month follow-up assessment; no relationships were observed for the other four primary personality
traits (Joyner & Loprinzi, 2018). These observations may reflect the propensity of individuals with
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increasing levels of Conscientiousness to possess a greater aptitude for developing and sticking with a
plan. Individuals with higher scores for Conscientiousness demonstrate greater self-discipline and sense
of duty for executing plans and reaching goals than those who score low for Conscientiousness. Other
primary traits are characterized by qualities that speak to their propensity for behaviors in the present,
rather than the likelihood of engaging in future behavior. This quality may explain why longitudinal
associations between physical activity and Conscientiousness are statistically significant, while those of
other traits are not.

A few studies have examined the interconnected relationship between personality and physical
activity across extended periods of time. Repeated measures over time allow for an assessment of the
direction of effects between variables, and the stability of these effects over time. Indeed, the existing
longitudinal evidence indicates that relationships between personality and physical activity are, for the
most part, stable across the lifespan. A population based study using the Netherlands Twin Registry
assessed survey data from adolescent and adult twins and their families collected every two years from
1991 to 2002 and demonstrated that regular exercisers were significantly more extroverted and
generally more emotionally stable (low Neuroticism) than non-exercisers across age categories from
early adolescence (10-15 years) to old age (> 60 years; de Moor et al., 2006). Overall, this provides
strong evidence for the stability of associations between personality and physical activity across
adulthood.

Repeated measures also provide the opportunity to distinguish between-person from within-
person effects. In other words, we are better able to understand differences in how personality
differences between people impact change in physical activity over time, and also how the natural flux
of personality over time within an individual impacts change in physical activity over time. For example,
Mottus et al. (2017) showed that while Extraversion and Conscientiousness predict between-person
physical activity, differences in Neuroticism within-people over time were also predictive of physical
activity. This is important preliminary evidence for investigators aiming to adjust behavioral techniques
according to personality traits to enhance physical activity interventions or utilize physical activity as a
therapeutic tool for individuals according to personality. This is an area ripe for investigation, as scholars
are just now beginning to apply personality to focused efforts in health promotion (Ferguson, 2013;
Wilson, 2019).

Evidence also exists to suggest that the relationships between personality and physical activity
behavior may be bidirectional. It has been observed that personality is predictive of changes in physical
activity levels across several decades (Kern et al., 2010), and conversely, that physical activity levels are
predictive of the stability (or instability) of personality as we age (Stephan, Boiché, et al., 2014; Stephan
et al., 2018; Stephan, Sutin, et al., 2014). One longitudinal trial spanning 40 years revealed predictive
qualities of Extraversion and Neuroticism on physical activity changes, specifically, though over time
higher physical activity was associated with higher levels of Extraversion and lower levels of
Neuroticism. However, these personality traits were associated with a greater decline in physical activity
among adult males compared to those who scored low for Extraversion and/or high for Neuroticism at
baseline (Kern et al., 2010). This effect between personality and change in physical activity over time
was not observed in females. Longitudinal associations between Openness and Agreeableness with
physical activity change were not significant.

Interestingly, some evidence supports a beneficial effect of physical activity on personality
change over time. A recent report showed that lower physical activity was associated with declines in
Conscientiousness, Openness, Extraversion, and Agreeableness over the course of 20 years, although
the effect sizes were very small (Stephan et al., 2018). Similarly, change in personality traits was reduced
among adults classified as physically active in two large longitudinal cohort studies. Specifically, adults in
the Health and Retirement study (n = 3,774) and the Midlife in the United States study (n = 3,758) were
followed for 4 and 10 years, respectively. Those who were physically active at baseline had significantly
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greater intra-individual stability of primary personality traits in both studies (Stephan, Sutin, et al.,
2014). Further, research examining lower level personality traits has demonstrated a beneficial effect of
physical activity on sub-traits of Neuroticism, possibly due to the documented anxiolytic and anti-
depressive effect of activity.

Despite these compelling observations, more work is needed to test plausible biological and
cognitive mechanisms of these relationships. Additionally, little has been done to understand the impact
of trait-trait interactions on physical activity behavior within people using multivariate techniques to
understand these relationships more comprehensively. Though the existing longitudinal research is
encouraging, the hypothesis of bidirectionality has mixed support, highlighting the need for further
investigation (Allen et al., 2017).

Genetic Links between Personality and Physical Activity

The cumulative associative evidence begs the question of genetic overlap between personality
and physical activity level. Heritability estimates for the Big Five traits range from 41% to 61% (Jang et
al., 1996; Riemann et al., 1997; Vukasovic & Bratko, 2015), and physical activity is heritable in the range
of 48% to 71% (de Moor & de Geus, 2012; Stubbe et al., 2006). Early assessments support rather strong
genetic links between personality traits and physical activity. Analysis of a large longitudinal dataset
from a sample of 10,105 twins surveyed from 1991 to 2009 indicated common genetic pleiotropy (the
existence of a single gene that impacts more than one apparently unrelated or distantly related
qualities) between physical activity and Neuroticism, and a combination of genetic pleiotropy and causal
effects of Extraversion on physical activity responsible for the small phenotypic associations described in
the observational literature (de Moor & de Geus, 2018). In other words, the association between
Neuroticism and physical activity was observed to be the result of a shared genetic source, whereas the
association between Extraversion and physical activity was partly due to shared genes, but also partly
due to a causal impact of Extraversion on physical activity behavior. For instance, higher levels of
Extraversion may predispose individuals to more frequent opportunities for physical activity due to the
propensity to seek out stimulating environments. The genetic association between Extraversion and
physical activity was again corroborated in a sample (n = 373) of adolescent and young adult twins
(Schutte et al., 2019). This cutting-edge research begins the process of teasing apart causal effects and
shared genetic variance in the physical activity and personality relationship. Additional research is
needed to test the reproducibility and generalizability of these compelling observations in more diverse
samples, but early results suggest a common genetic etiology between physical activity behavior and
primary traits Neuroticism and Extraversion.

Personality, Physical Activity, and Social Cognitions

Though describing direct relationships between personality and physical activity is an important
first step, it is important to specify how personality may affect physical activity behavior. Specifically, the
influence of personality is hypothesized to be indirect, working through social cognitions (e.g.,
perceptions, attitudes, norms, self-efficacy), habits, or social and environmental access to behavioral
resources (Ajzen, 1991; Bogg et al., 2008; McCrae & Costa, 1995; Rhodes, 2006). Several studies have
examined social cognitive theories as mediators of the personality—physical activity relationship (Rhodes
& Pfaeffli, 2012; Rhodes & Wilson, 2020; Wilson, 2019). Most of these investigations examined Ajzen’s
(1991) theory of planned behavior as the intermediary (see Chapter 5; Delli Paoli, 2021).

Theory of Planned Behavior as a Mediator

Rhodes and Pfaeffli (2012) conducted a systematic review and reported that personality was
related to theory of planned behavior constructs, and that personality and social cognitive constructs
were related to physical activity. However, the test of full mediation (i.e., that the link between
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personality and physical activity was actually through social constructs) was only supported in two
samples (Bryan & Rocheleau, 2002; Hagan et al., 2009). In one case, the effect of Extraversion on
physical activity was fully mediated through perceived behavioral control (Bryan & Rocheleau, 2002). A
more complex analysis subsequently revealed that a sub-trait of Extraversion, the activity trait,
accounted for the observed relationship between Extraversion and social cognitive constructs. Hagan et
al. (2009) reported that the activity trait mediated the relationship between Extraversion and theory of
planned behavior constructs, and that attitude and perceived behavioral control mediated the
relationship between the activity trait and physical activity behavior (Hagan et al., 2009). All other
studies only supported partial mediation, as personality had significant direct effects on physical activity.
The finding is interesting because it shows that personality may have another route on behavior beyond
reflective social cognitions (e.g., intention, attitude, perceived control). For example, dual-process
theories (Deutsch & Strack, 2006) propose that behavior is the result of a combination of planned “cold”
operations and impulsive “hot” drives (also see Chapter 2, Rebar et al., 2021; Chapter 4, Brand &
Ekkekakis, 2021). This may help explain why observations vary between investigations examining
behavior in the context of social cognitive theories which lack an affective component. It is plausible that
the relationship between Extraversion and impulsivity, or Extraversion and the affective response to
heightened arousal, for example, partially influences physical activity behavior beyond the observed
relationships between Extraversion and social cognitive constructs (Rhodes & Wilson, 2020). More work
is needed which integrates a wider range of cognitive and affective theories into our understanding of
how personality impacts physical activity. There is too little evidence at present to make conclusive
statements about which traits (at primary or facet levels) have the strongest influence on behavioral
antecedents, and which social cognitive and affective factors are best at ultimately transferring the
impact of personality differences to predictable differences in behavior (Rhodes & Boudreau, 2017;
Wilson, 2019).

Personality and Intentions

Much attention has been given specifically to the relationships between primary personality
traits and physical activity intention. Given that intention is considered the proximal determinant of
behavior in most social cognition models (Conner & Norman, 2015), investigations have examined the
possibility of moderation and mediation in the context of multivariate models including personality,
social cognitions, and behavioral intention. Cumulative associative evidence points to moderation of the
intention-behavior gap by personality traits, specifically Conscientiousness. Two systematic reviews have
concluded that Conscientiousness interacts with intention to impact physical activity level (Rhodes &
Dickau, 2013; Wilson & Dishman, 2015). A recent meta-analysis examined moderation according to
whether or not participants were asked how active they intended to be prior to an impending physical
activity measurement, and found that associations between Conscientiousness and physical activity
were twice as large in studies that asked about intention compared to those that did not (Wilson &
Dishman, 2015). Moreover, a review of moderators of the physical activity intention-behavior gap
concluded that Conscientiousness significantly moderates the intention-behavior relationship, such that
higher levels of Conscientiousness are associated with stronger positive intention-behavior relationships
(Rhodes & Dickau, 2013). Conner and Abraham (2001) were among the first researchers to test this
association and theorized that the disposition toward organization and achievement keeps
conscientious individuals from slipping in their original physical activity goals.

More recently, Smith et al. (2017) demonstrated that Conscientiousness interacts with
competency to set exercise goals (conceptually similar to intention setting) to predict objectively
measured physical activity over two weeks in a sample (n = 94) of adults aged 21 to 65 years. Those who
scored low for Conscientiousness and reported poor goal setting skills appear to be at risk for inactivity
compared to others. Conversely, those scoring low for Conscientiousness who reported excellent goal
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setting skills were significantly more active than those with poor goal setting skills, and similarly active to
those who scored high for Conscientiousness (for whom goal setting skill did not significantly influence
physical activity level). These observations indicate that goal setting skills may be particularly important
for those scoring low for Conscientiousness, and that strategies targeting goal setting may not be very
useful among those scoring high for Conscientiousness.

Less work has been done to understand these relationships in the context of other primary
traits, though there is some evidence that Extraversion moderates the intention-behavior relationship
with extraverts more likely to follow-through on intentions than introverts (Rhodes & Dickau, 2013).
Rhodes and colleagues (2002) have suggested that individuals high on Extraversion may facilitate their
intentions through gravitating toward more active environments than introverted individuals.
Neuroticism has also been evaluated as a moderator of the intention-behavior relationship though
results are mixed (Hoyt et al., 2009; Rhodes, Courneya, & Hayduk, 2002; Rhodes et al., 2005).

It is plausible that mixed results represent the influence of confounding variables. Theorists
agree that traits should work through increasingly narrow and contextualized social cognitions to impact
proximal determinants of behavior, such as intention (Ajzen, 1991; McCrae & Costa, 1999; Montano &
Kasprzyk, 2015). This expectation of mediation has been tested in a few studies (Bogg, 2008; McEachan
et al., 2010; Rhodes & Courneya, 2003; Rhodes, Courneya, & Hayduk, 2002; Rhodes et al., 2004). In a
sample (n = 397) of postgraduate students at a large UK University, Conscientiousness impacted
intention directly, and indirectly through affective attitude about physical activity, and perceived
behavioral control. Conversely, Extraversion did not significantly contribute to physical activity intention
or behavior after controlling for social cognitive variables (McEachan et al., 2010). This is an interesting
observation when compared to results of moderator analyses in the Wilson & Dishman (2015) meta-
analysis; bivariate associations between Extraversion and physical activity were significantly stronger
among North American samples than European, and were significantly stronger for effects observed
after participants were asked how active they intended to be over the measurement period. Taken
together with the results from McEachan and colleagues, evidence points to the possibility that the
moderating role of Extraversion on the intention-behavior gap may also be dependent on the cultural
background of participants (McEachan et al., 2010; Wilson & Dishman, 2015). More research is required
before any definitive conclusions about mediation and/or moderation can be drawn.

Self-Efficacy

Personality and physical activity have also been examined in the context of their common
relationships with self-efficacy. In a population cohort (n = 3,471), general self-efficacy was observed to
partially mediate the relationships between all of the Big Five personality factors and self-reported
moderate-to-vigorous physical activity and leisure time inactivity (Ebstrup et al., 2013). Observed
relationships between personality and physical activity were consistent with previous meta-analyses
(Rhodes & Smith, 2006; Wilson & Dishman, 2015), but when general self-efficacy was added to the
prediction model a significant relationship between Agreeableness and physical activity, not previously
supported, was revealed. Mediation by self-efficacy was also observed in a sample of older adults (n =
876; > 60 years). Again, the direction and strength of relationships between personality and exercise
were consistent with the cumulative literature, but Yasunaga and Yaguchi (2014) found that exercise
self-efficacy partially mediated the relationships of Extraversion and Openness, and fully mediated the
relationships of Neuroticism, Agreeableness, and Conscientiousness with exercise participation. There is
also some evidence demonstrating that self-efficacy to overcome barriers interacts with Neuroticism to
predict physical activity (Smith, Williams, O'Donnell, & McKechnie, 2016). In a sample of 94 adults,
barrier self-efficacy significantly negatively impacted steps per day (measured by pedometer) to a
greater degree among those who scored high for Neuroticism than those who did not. This interaction
could indicate that strategies for increasing low barrier self-efficacy may be particularly important for
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individuals scoring high on Neuroticism. More work is needed to confirm this interpretation. For more
discussion on self-efficacy, especially in the context of sport psychology, see Chapter 26 (Hepler et al.,
2021)

Motives and Barriers

Another possible explanation for the relationships between personality and physical activity is
through its effect upon exercise barriers and motives. Though sparse, existing evidence does indicate
that Neuroticism is positively related, and Conscientiousness and Extraversion are negatively related to
exercise barriers like fear of embarrassment, lack of motivation, and/or lack of energy (Courneya &
Hellsten, 1998). In a multinational sample of adults, personality was observed to differentiate whether
motives for exercise were more physical or psychological. Higher levels of Agreeableness and
Conscientiousness were related to greater physical, rather than psychological, motivation for exercise,
whereas higher levels of Emotional Stability (i.e. lower levels of Neuroticism), Extraversion, and
Openness were related to greater psychological motivation for exercise (Courneya & Hellsten, 1998).
This is partially in contrast to another report that indicated Neuroticism to be related to exercise
motives focused on enhancing physical appearance and/or losing weight, while Extraversion,
Conscientiousness, and Openness were reportedly related to exercise motives focused on health and
fitness, or stress reduction and enjoyment (Courneya & Hellsten, 1998; Ingledew & Markland, 2008).
Work by Lochbaum and colleagues (2013) suggests that the relationship between Extraversion and
exercise participation is fully mediated by approach oriented goals to achieve skill mastery, whereas the
relationship between Neuroticism and exercise participation was only partially mediated by
approach/avoidance goals related to performance compared to others (Lochbaum et al., 2013).
Differences in the way that motivations and barriers are conceptualized across this limited body of
evidence make conclusive interpretations difficult and point to a need for strategic approaches to
understanding how personality relates to motives and barriers to exercise and physical activity
participation.

Photo by Anna Shvets from Pexels

Personality, Physical Activity, and Affect
Another pathway through which personality might impact physical activity participation is
through affective responses to exercise itself (see Chapter 4, Brand & Ekkekakis, 2021; Chapter 11, Jones
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& Zenko, 2021; and Chapter 12, Zenko & Ladwig, 2021). Personality has close direct relationships with
the propensity to experience positive and negative affect, and to enhance affective responses to a wide
range of stimuli. Affective responses to physical activity and expectations of enjoyment are both reliable
correlates of future physical activity behavior (Rhodes et al., 2010; Rhodes & Kates, 2015). The
fundamental basis for personality development, as discussed previously, lies in temperament (individual
differences in tonic arousal, reactivity, and self-regulation). From this perspective, it is intuitive that
personality differences might impact how one responds affectively to the uniquely arousing stimulus of
exercise. Indeed, there is some evidence to indicate that personality traits are related to physical activity
enjoyment. Smith et al. (2016) reported that, in a sample of 94 adults, enjoyment of physical activity has
a small negative association with Neuroticism, and a small positive association to Agreeableness. In
contrast, Lochbaum & Lutz (2005) reported moderate relationships between exercise enjoyment and
Conscientiousness in (ES = .67) and Neuroticism (ES = -.68) in a sample (n = 187) of college-aged females.
Another study in a small sample (n = 53) of undergraduates reported a moderate positive relationship
between physical activity enjoyment and Extraversion only (Baldwin et al., 2016). These mixed results
may be the result of sample characteristics, or differences in the conceptualization and measurement of
enjoyment (Williams et al., 2019). More work is needed in larger, more diverse samples to understand
how personality relates to enjoyment of physical activity and exercise, and the potential moderators of
these relationships. Nevertheless, what evidence does exist points to significant relationships between
primary personality traits and physical activity enjoyment.

There is some evidence for the biological plausibility of trait level influence on the affective
responses to exercise. As discussed earlier, the underlying biological basis for personality lies in
temperamental differences in physiological reactivity and self-regulation in stimulus response. Recent
studies among adolescents report high (88% to 91%) heritability of physiological recovery from exercise
(Nederend et al., 2016), and low-to-moderate (12% to 37%) heritability of affective responses during
and following exercise (Schutte et al., 2016). Some evidence indicates that personality interacts with
exercise intensity to influence ratings of affect and perceived exertion during exercise (Hall et al., 2005;
Schneider & Graham, 2009), and with motivational state to influence the autonomic responses to
exercise (Kuroda et al., 2015). On the other hand, Big Five personality traits have been reported to be
unrelated to feeling state during high-intensity exercise in a small (n = 48) international sample of
healthy adults, whereas preferences for higher intensity exercise were related (Jones et al., 2018).
Unfortunately, there is a relative paucity of research linking psychological and physiological responses to
exercise with personality. Too few studies have been reported to make conclusive statements about the
possible relationships between personality and the affective response to exercise.

Personality, Physical Activity, and Mental Health

An emerging area of interest is the multivariate relationship between personality, physical
activity and mental health. Affective disorders, such as anxiety and depression, have been the focus of
exercise psychologists for decades but only recently have scholars begun to examine these relationships
in the context of personality differences. Across the recent investigations in this area, scholars have
tested whether personality moderates the mental health impact of physical activity, and whether
physical activity mediates the relationships between personality and mental health.

One of the earliest investigations in this area examined relationships between physical activity,
personality and general symptoms of anxiety and depression in a sample (n = 298) of female
undergraduates (Wilson et al., 2016). Moderate-to-vigorous physical activity, measured by
accelerometry, was observed to interact with Extraversion and Neuroticism to predict symptoms of
mental distress such that physical activity had a protective effect among neurotic-introverts, whereas
physical activity did not seem to impact mental health symptoms among extraverts. Taken in context of
earlier reports that neurotic-introverts are at risk for mental distress (Steel et al., 2008), these results
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suggest that inactivity may increase risk for mental distress. In contrast, another study examining
interactive effects between personality and self-reported physical activity on symptoms of anxiety
among undergraduates (n = 200) reported no such interaction (Joyner & Loprinzi, 2017). These effects
were more recently examined in the context of subjective well-being in a sample (n = 349) of older
adults (> 50 years old). Self-reported leisure time physical activity interacted with personality to impact
subjective well-being such that higher levels of Extraversion and Openness enhanced the positive effect
between physical activity and well-being (Chan et al., 2018). Another study reported that
cardiorespiratory fitness moderated the relationship between Neuroticism and depression in a sample
of 1,588 adolescents, such that fitness had a protective effect against increased symptoms of depression
with increasing levels of Neuroticism (Yeatts et al., 2017). These compelling observations indicate that
the relationships between general symptoms of mental distress and physical activity are dependent on
personality characteristics, and individuals with personality profiles that put them at higher risk for
mental distress may benefit from greater levels of fitness and physical activity participation. It is possible
that outcome differences reflect sample or design characteristics influencing observed effects. These
discrepancies point to the need for further study.

Examining the relationships between personality, physical activity, and mental health has been
limited to non-clinical populations until just recently. An analysis by McDowell et al. (2020) found that
physical activity partially mediated the relationships between primary personality and incident
generalized anxiety disorder in a large cohort (n = 4,582) of adults in the Irish Longitudinal Study on
Aging. In contrast to earlier reports, however, physical activity transmitted the positive effect of
Extraversion and Conscientiousness to the benefit of reduced clinical incidence, rather than protecting
against the negative impact of Neuroticism. Notable distinctions between studies that may account for
some of these discriminant findings include characteristics of the sample, the severity of the outcomes
(i.e. generalized symptoms vs clinical diagnosis), and the nature of the study design (i.e. cross-sectional
vs longitudinal observation). In light of recent advances in mental health practice (i.e., the endorsement
of exercise as a frontline strategy for individuals with mild depression; American Psychiatric Association
Steering Committee on Practice Guidelines, 2010) and the frequent comorbidity of mental illness with
chronic disorders like cancer and cardiovascular disease (Chan et al., 2015; Watkins et al., 2013),
investigations among samples with clinical mental health disorders are paramount. Advancing our
understanding of the role of personality in the effectiveness of physical activity and exercise for easing
mental distress among clinical populations is an important corollary to this effort, and an area ripe for
further investigation. For more discussion on exercise and depression, see Chapter 15 (Brush & Burani,
2021). For more discussion on exercise and anxiety, see Chapter 16 (Schuch et al., 2021). For more
discussion on physical activity and severe mental illness, see Chapter 17 (Fibbins et al., 2021).

Personality and Physical Activity Preferences

Relationships between personality and physical activity are likely confounded by the way
physical activity is conceptualized within studies. Indeed, physical activity is a complex concept and
cannot be captured comprehensively with any one measurement method. Different physical activities
are characterized with different skill requirements and energy expenditure demands (Ainsworth et al.,
2011; Pate et al., 1995). Taken together, the body of evidence on individual differences in preferences
supports robust relationships between personality traits and specific attributes of physical activities,
such as aesthetics and social qualities (e.g., social, outdoor/indoor), structure (exercise vs. spontaneous
activity), extreme energy requirements (intensity), competitiveness, and skill. In a landmark study,
Courneya & Hellsten (1998) elaborate on relationships between primary personality traits and a wide
range of physical activity preferences. For example, they report that Extraversion is related to
preferences for exercising with others (e.g., group or supervised exercise). They also observed that
increasing increments of trait Openness are related to preferences for outdoor (rather than home or
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gym), recreational (rather than competitive), unsupervised, and spontaneous (rather than scheduled)
exercise, and a preference for walking rather than modes like skating or weight-training. Furthermore,
Conscientiousness was related to a preference for scheduled activity, and high-intensity exercise, rather
than moderate-intensity exercise. Those who preferred high intensity to moderate intensity also scored
low for Neuroticism. Finally, those who scored higher for Agreeableness preferred aerobics to weight-
training (Courneya & Hellsten, 1998). It is important to note, however, that these observations are
limited to a sample of 264 undergraduate students.

Additional work has been done to understand how personality relates to preference for
different modes of activity. For example, in their systematic review of personality and physical activity,
Rhodes and Smith (2006) outlined five studies that explored personality with a particular mode or
modes of physical activity. They observed that Neuroticism was negatively associated, and Extraversion
was positively associated, with participation in aerobic activity. In a more focused assessment of
preferences for physical activity modes according to personality, Howard et al. (1987) found that, in a
sample (n = 31) of middle-aged men, extraverts were more likely to engage in swimming, aerobic
conditioning, dancing, and tennis than introverts; whereas introverts were more inclined to engage in
gardening, and home improvement. There was no association between Extraversion and walking,
jogging, golf, and cycling. A more recent study replicated and extended these results, reporting no
relationship with Neuroticism, Extraversion or Conscientiousness and leisure-time walking (Rhodes et
al., 2007). A recent meta-analysis highlighted significant positive relationships between Extraversion,
and facet traits impulsivity and sensation seeking, with participation in high-risk sports like skydiving,
mountain climbing, surfing, or hang-gliding, among others (McEwan et al., 2019). Participation in these
types of activities was also negatively associated with Neuroticism, unsurprisingly. Conversely, self-
reported minutes of participation in mindfulness meditation and/or exercise is reported to be positively
related to Openness and negatively related to Neuroticism (Barrett et al., 2019). As noted throughout
the chapter, studies are needed in larger, more diverse samples to enhance our understanding in this
area. Understanding physical activity preferences in the context of personality may help exercise
practitioners identify types of activities that new clients may be likely to enjoy, assisting in the effort to
promote exercise adherence (e.g., Newsome et al., 2021).

Differences in preferences for exercise intensity are theoretically expected for Extraversion
specifically, as extraverts are expected to experience positive hedonic tone at greater stimulus
intensities than those who are more introverted (Eysenck et al., 1982). Though not a direct assessment
of self-reported intensity preference, perhaps the most robust support for this hypothesis is evident
through moderator analyses performed in the Wilson & Dishman meta-analysis (2015). They observed
that the relationship between Extraversion and physical activity is weaker in studies that reported
physical activity as the amount of mild-to-moderate intensity physical activity than it was when physical
activity was conceptualized in any other way. Further, effects were strongest when physical activity was
captured as volume of moderate-to-vigorous intensity activity, supporting the postulate that the
relationship between Extraversion and physical activity might be intensity dependent. One might expect,
based on this finding, that Extraversion predicts naturalistic participation in higher intensity activities,
but is less useful for predicting participation in lower intensity activities. Introverted individuals would
therefore be less likely to regularly participate in moderate-to-vigorous intensity activities such as those
endorsed in national physical activity recommendations (U.S. Department of Health and Human
Services, 2018). These observations are in agreement with a more recent report linking more frequent
participation in vigorous intensity activity with increasing increments of Extraversion in adult women
(Karvonen et al., 2020), though the relationship was not significant among men.

Intensity preference differences according to personality were further elaborated in a large (n =
4,649) sample of Danish adults. Observations supported increasing increments of Conscientiousness,
Extraversion, Neuroticism, and Openness to predict increasing intensities of leisure time physical activity
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expressed in METs, measured by validated self-report (Petersen et al., 2018). Analyses also
demonstrated a significant positive influence of Extraversion on self-reported physical activity duration,
and a social-class dependent association between Conscientiousness and duration such that increasing
increments of Conscientiousness predicted greater duration only for individuals within a low
occupational social class (i.e., “unskilled” workers, or workers in positions requiring 1.5 years of training
at most). Beyond these observations, evidence linking personality to physical activity duration
preferences and practices is non-existent. Nonetheless, observations on preferences for different
qualities of physical activity (i.e., different intensities, modes, durations) highlight the potential
importance of physical activity promotion approaches to target preferences according to these salient
individual differences. However, to date, personality targeted physical activity promotion efforts have
yet to be reported.

Considerations for Personality in the Promotion of Physical Activity

Evidence suggests that personality may be a useful tool for professionals who are attempting to
reduce the risk of disease by increasing physical activity level. Personality appears related to
physiological health outcomes of exercise, including body mass index (Sutin & Terracciano, 2016), and
cardiovascular and metabolic fitness (Terracciano et al., 2013), and is associated with health outcomes
related to physical activity, including mental health (Klein et al., 2011; Steel et al., 2008), allostatic load
(Milad & Bogg, 2020), and risk for chronic diseases (Compare et al., 2014; Jokela et al., 2014). Further,
personality is significantly related to treatment adherence (Christensen & Smith, 1995).

Associations between personality and physical activity represent a potentially challenging
obstacle and not a target for change. Personality resembles other intractable demographic correlates of
physical activity such as age, disability status, or gender. Thus, health promoters need to consider
interventions adapted to maximize outcomes according to personality differences. Little is known how
personality impacts intervention reach (i.e., the effectiveness of strategies designed to attract people to
exercise programs) and effectiveness (Glasgow et al., 1999). Personality might also predict which people
are likely to succeed in the adoption and maintenance of a new behavior, such as physical activity, and
who may be at risk for dropout or poor behavioral maintenance.

Some early evidence suggests that motivational traits interact with promotional message
content to influence how that content is perceived. In a large sample (n = 800) of undergraduates,
messages about physical activity that were presented in a gain-framed format (i.e. presenting the
positive outcomes of a physically activity lifestyle) were perceived significantly more positively by
individuals who scored high for approach motivation (conceptually similar to a profile of high
Extraversion and low Neuroticism). On the other hand, loss-framed messages, presenting the negative
outcomes of a sedentary lifestyle, were perceived significantly more negatively by people who scored
high for avoidance motivation (conceptually similar to high Neuroticism and low Extraversion; Wilson &
Estabrooks, 2020). Such differences could plausibly translate to an enhanced or reduced likelihood to
volunteer for programs such as those being promoted in selected messages. Another study found that
messages designed to target affect (i.e., “enjoyable” messages) were more effective in increasing
walking behavior among conscientious individuals than messages targeting knowledge (i.e.
“instrumental” messages), and that walking behavior increased under this messaging condition to a
greater extent than for their less conscientious counterparts (Why et al., 2010).

Though the proposal for personality-matched interventions has appeal, there is very limited
research on this approach at present. What evidence there is, is mixed. Rhodes and Matheson (2008)
attempted a planning intervention for individuals low in Conscientiousness aimed at improving physical
activity. Physical activity did not differ between the intervention and control group, however.
Importantly, this null result may have reflected an ineffective intervention approach, as most of the
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participants reported that they did not complete the planning worksheet, highlighting the issue of
participant compliance with intervention protocols. This may especially be true for people scoring low
for Conscientiousness, as they are characterized by low adherence to instructions and an absent sense
of duty to comply. More recently, a planning intervention was observed to significantly impact the
translation of intention for physical activity into successful performance of the behavior in a sample of
136 adults in cardiac rehabilitation, but only for those with high levels of Conscientiousness (Lippke et
al., 2018). This echoes the observational evidence discussed previously with regard to intention,
personality, and physical activity, and underscores the importance of identifying methods to assist
individuals with low levels of Conscientiousness in following through on behavioral intentions.

Evidence linking personality to preference for, or responsiveness to, specific behavior change
techniques could inform the continued efforts towards intervention adaptions according to personality.
One study assessed ratings of behavioral techniques applied in mobile apps promoting physical activity
among a sample of Dutch adults. Belmon and colleagues found that Agreeableness was related to a
preference for goal setting and goal reviewing techniques, and Neuroticism was related to negative
ratings of feedback and self-monitoring techniques (Belmon et al., 2015). Some evidence suggests that
individual differences in Extraversion and Neuroticism may impact how effective different social
strategies are for influencing behavior change. Extraverts and those scoring higher on Neuroticism were
found to increase physical activity in response to a mobile app intervention under a condition of social
comparison, but not peer pressure (Lepri et al., 2016). Another study examined personality in the
context of behavior change when participants were provided a wearable physical activity tracker for a
35-day period. Among a sample (n = 52) of adults, step count increased significantly more over time with
increasing increments of Conscientiousness, as well as among individuals with a combination of high
scores for Conscientiousness and Neuroticism (Stieger et al., 2020). Interestingly, personality may also
impact how using a wearable physical activity tracker makes them feel. Some evidence suggests that
increasing increments of Openness and Conscientiousness are positively related to experiencing positive
affect while wearing a physical activity tracker (Ryan et al., 2019). It should be noted that the opposite of
positive affect is the absence of positive affect, rather than negative affect (Watson et al., 1999; Watson
& Tellegen, 1999; but see Russell & Carroll, 1999; Chapter 12, Zenko & Ladwig, 2021). That is to say, the
corollary to these observations is that with decreasing increments of Openness and Conscientiousness,
we might expect no effect of wearables on positive affect. Encouragingly, there were no associations
between personality and negative affect related to wearing a physical activity tracker. These early
results underscore the importance of considering personality in the context of selecting behavior change
techniques and suggest that targeted approaches based on personality may be helpful to maximize
intervention effectiveness. Continued work is needed to ascertain the utility of personality-matched
intervention.

Though emerging evidence is encouraging, direct tests of strategies targeting individual
differences in personality have yet to be reported for interventions aiming to increase physical activity.
Table 6.2 presents considerations derived from the body of evidence reviewed herein. An earlier
iteration of these considerations is presented by Newsome et al., (in press). These preliminary
considerations are presented with the intent to inform the application of personality psychology to
physical activity promotion, and to provide a basis from which personality tailored or targeted
approaches may be developed and tested with rigorous study design. It should be emphasized that this
list of considerations has not been fully empirically tested and reflects the expertise and interpretations
of the limited body of evidence discussed herein by the authors. Further, use of these considerations
may be particularly challenging as they focus on individual traits. It is likely that individuals will present
with high or low scores on multiple traits, complicating the application of these considerations.
Everyone expresses individual differences on each of the Big Five factors; in other words, we are all
classifiable according to this model and each of us present characteristics along each of these five
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dimensions. As an example of the challenge presented, imagine two individuals who both score high for
Extraversion. These two individuals, however, score significantly differently for another trait, like
Openness. This very likely influences the types of behavioral strategies that will work best for each
person. Practitioners may be able to combine considerations to accommodate for these unique
interactions. For example, because extraverts like being active with others, and open individuals prefer
unsupervised, outdoor activities (Courneya & Hellsten, 1998), one might recommend joining an
unsupervised, socially supported (i.e., recruit a walking buddy), outdoor walking program to an open,
extraverted patient. As is standard in physical activity programming, practitioners should always include
the client in the development of a physical activity program. Considerations listed here should be
viewed only as a potential starting point for discussion around program development.

Table 6.2

Considerations for Physical Activity Promotion and Exercise Programming for People with High or Low
Scores on the Big Five Personality Dimensions

Trait expression

Promotion and Programming Considerations

(+) Extravert

(-) Introvert

Preferences include moderate-to-vigorous intensity, and activity with others.
Motivated to exercise for enjoyment. May tend to go “too hard, too fast”;
emphasize safe progression and recovery.

Likely to have an initial preference for lower intensities. Tend to avoid
exposure to excessive sensory stimuli; recommend restorative and mindful
activities. Likely to enjoy exercise alone or with a close friend. Outdoor or
home exercise settings may enhance activity enjoyment.

(+) Neurotic

(-) Emotionally
Stable

More likely to remain inactive due to embarrassment. Primary exercise
motives related to appearance. Derive less enjoyment from exercise than
others. Likely to benefit from strategies to enhance self-efficacy to overcome
barriers related to physical activity/exercise, and programming to focus on
short term, realistic goals. Focusing on the mental health benefit of exercise as
a motivator may enhance adherence.

Pay attention to self-reported goals and logical program progression. Provide a
means for feedback and self-monitoring.

(+) Conscientious

(-) Undirected

Very good at setting short- and long-term goals and creating action plans for
success. Recommend long-term adherence as a focused goal. Self-monitoring
techniques are typically well implemented, and feedback appreciated. May
prefer higher intensity activities.

High risk for drop out, especially during times of high stress. Poor planning and
goal setting skills. Be mindful of upcoming life events that may disrupt normal
participation. Not motivated by tracking or feedback techniques. Social
accountability with an important other is advisable. Try to identify activities
that are challenging yet enjoyable to promote adherence.
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Table 6.2 (continued)

(+) Open-minded Variety may help facilitate adherence. May prefer outdoor and adventure
activities. Make programming suggestions but promote autonomy in program
development.

(-) Closed-minded May challenge new ideas or unusual approaches (not likely to adopt the latest
trend). Stick to traditional exercise programming. Highlight the evidence
supporting programming development.

(+) Agreeable Generally cooperative and easy going. Likely to take instruction well. May
benefit from motivational interviewing to understand exercise preferences.

(-) Antagonistic Likely to enjoy competition with oneself or others, and to be achievement
oriented. Include progress checks and feedback while working towards short
and long-term goals.

Conclusion

Physical activity has many antecedents that range from the individual to environmental and
social policy. One personal factor that has received much attention and has the potential for broad
reaching adaptations to current physical activity theory and practice is personality. Personality theory
has one of the longest and richest traditions in psychology; currently, the dominant taxonomy used by
scholars worldwide is the FFM. This model has also been used extensively to understand the role of
personality in physical activity.

Currently the cumulative evidence supports a modest relationship between personality and
physical activity. In particular, self-reported physical activity has a reliable, yet small positive association
with Extraversion and Conscientiousness and a small negative relationship with Neuroticism. Much of
the research to support these relationships is cross-sectional, yet there is a growing evidence base to
show that personality can affect physical activity over time using longitudinal designs. Interestingly,
some evidence even supports a beneficial effect of physical activity on personality change over time.

How personality may influence physical activity has also seen considerable research attention.
There is a body of evidence that personality traits may play a role in social cognitive constructs such as
attitudes, enjoyment, self-efficacy, barriers/motives, and intention. Conscientiousness, in particular, has
been shown to influence whether people are likely to follow through with intentions, and may
contribute to what is known as the intention-behavior gap. Similarly, personality may moderate the
affective response to physical activity, thus influencing more impulsive determinants of behavior beyond
social cognitions. Personality is also linked to physical activity choices and preferences. For example, it
has been established that higher intensity aerobic activities are more likely to be performed by
extraverts.

The relationships between general symptoms of mental distress and physical activity are
dependent on personality characteristics. Individuals with personality profiles that put them at higher
risk for mental distress may benefit from greater levels of fitness and physical activity participation. Less
work has been done among populations with clinical mental disorders, which are frequently comorbid
with chronic illness, highlighting the need for continued work in this direction.

Finally, research is starting to explore how personality may be used to improve physical activity
interventions. Associations between personality and physical activity represent a potentially challenging
obstacle rather than a target for change. Thus, health promoters may need to consider interventions
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adapted to personality to maximize program reach and effectiveness. Preliminary considerations for the
application of personality psychology to physical activity promotion provided herein (Table 6.2) should
inform practitioners and interventionists aiming to maximize physical activity and exercise programming
with the goal of adherence through personalized approaches.

In summary, much evidence exists on the relationships between personality and physical
activity, though more work is required to understand genetic, cognitive, and affective mechanismes,
developmental associations across extended periods of time, and the development and implementation
of personality adapted physical activity promotion strategies. Lastly, rigorous measurement of physical
activity with concurrent direct and indirect measures is needed to understand the differential
observations of association between physical activity and personality to better inform application
moving forward.

Learning Exercises

What is personality? Define personality in one sentence.

Describe the relationships between primary personality traits and physical activity in terms
of direction and strength.

What are some social cognitive variables that have been studied in the context of personality
and physical activity? How do these variables relate to personality and physical activity?

Based on what you know about the primary personality dimensions, what are some
programming recommendations you would make for someone who is extremely
extraverted? Introverted?

Have a friend complete one of the five factor personality measures available on the ipip
website. Create exercise recommendations for them based on their survey responses.
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