
Singapore Management University Singapore Management University 

Institutional Knowledge at Singapore Management University Institutional Knowledge at Singapore Management University 

Research Collection Lee Kong Chian School Of 
Business Lee Kong Chian School of Business 

3-2022 

Fit to be good: Physical fitness is negatively associated with Fit to be good: Physical fitness is negatively associated with 

deviance deviance 

Kenneth TAI 
Singapore Management University, kennethtai@smu.edu.sg 

Yuchuan LIU 
Singapore Management University 

Marko PITESA 
Singapore Management University, mpitesa@smu.edu.sg 

Sandy LIM 
National University of Singapore 

Yew Kwan TONG 
National University of Singapore 

See next page for additional authors 

Follow this and additional works at: https://ink.library.smu.edu.sg/lkcsb_research 

 Part of the Organizational Behavior and Theory Commons, and the Sports Studies Commons 

Citation Citation 
TAI, Kenneth; LIU, Yuchuan; PITESA, Marko; LIM, Sandy; TONG, Yew Kwan; and ARVEY, Richards. Fit to be 
good: Physical fitness is negatively associated with deviance. (2022). Journal of Applied Psychology. 107, 
(3), 389-407. 
Available at:Available at: https://ink.library.smu.edu.sg/lkcsb_research/6736 

This Journal Article is brought to you for free and open access by the Lee Kong Chian School of Business at 
Institutional Knowledge at Singapore Management University. It has been accepted for inclusion in Research 
Collection Lee Kong Chian School Of Business by an authorized administrator of Institutional Knowledge at 
Singapore Management University. For more information, please email cherylds@smu.edu.sg. 

https://ink.library.smu.edu.sg/
https://ink.library.smu.edu.sg/lkcsb_research
https://ink.library.smu.edu.sg/lkcsb_research
https://ink.library.smu.edu.sg/lkcsb
https://ink.library.smu.edu.sg/lkcsb_research?utm_source=ink.library.smu.edu.sg%2Flkcsb_research%2F6736&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/639?utm_source=ink.library.smu.edu.sg%2Flkcsb_research%2F6736&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1198?utm_source=ink.library.smu.edu.sg%2Flkcsb_research%2F6736&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:cherylds@smu.edu.sg


Author Author 
Kenneth TAI, Yuchuan LIU, Marko PITESA, Sandy LIM, Yew Kwan TONG, and Richards ARVEY 

This journal article is available at Institutional Knowledge at Singapore Management University: 
https://ink.library.smu.edu.sg/lkcsb_research/6736 

https://ink.library.smu.edu.sg/lkcsb_research/6736


Fit to Be Good: Physical Fitness Is Negatively Associated With Deviance

Kenneth Tai1, Yuchuan Liu2, Marko Pitesa1, Sandy Lim3, Yew Kwan Tong3, and Richard Arvey3
1 Department of Organisational Behavior and Human Resources, Lee Kong Chian School of Business,

Singapore Management University
2 Department of Human Resource Management, School of Business, Nanjing University

3 Department of Management and Organisation, NUS Business School, National University of Singapore

While modern organizations generate economic value, they also produce negative externalities in terms of
human physical fitness, such that workers globally are becoming physically unfit. In the current research, we
focus on a significant but overlooked indirect cost that lack of physical fitness entails—deviance. In contrast to
early (andmethodologically limited) research in criminology, which suggests that physically fit people aremore
likely to behave in a deviant manner, we draw on self-control theory to suggest the opposite: That physically fit
people are less likely to engage in deviance. In Study 1, we assembled a dataset on 50 metropolitan areas in the
U.S. spanning a 9-year period, and found that physical fitness index of a metropolitan area is negatively related
to deviance in that area in a concurrent as well as time-lagged fashion. We complemented this aggregate-level
theory test with two studies testing the theory at the individual level. In Study 2, we collected multi-source data
from 3,925military recruits who underwent physical training and found that those who score higher on physical
fitness test are less likely to engage in deviance. Study 3 conceptually replicated the effect with both concurrent
and time-lagged models using a five-wave longitudinal design in a sample of employees working in service
roles, and also found that ego depletion mediates the effect of physical activity on workplace deviance. We
speculate on economic implications of the observed relationship between physical fitness and deviance and
discuss its relevance for organizations and public policy.

Keywords: physical fitness, physical activity, deviance, ego depletion, self-control
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Modern organizations create economic value by generating neg-
ative externalities in terms of human physical fitness, for instance,
by directly or indirectly causing exhaustion and strain (de Jonge &
Dormann, 2006; LePine et al., 2004), sleep deprivation (Barnes,
2012; Pilcher & Huffcutt, 1996), presenteeism (Johns, 2010), and
poor nutrition (Wanjek, 2005). Organizations seem to be comfort-
able with the current cost–benefit implications of physical fitness
issues, as indicated by the fact that such issues continue to be on the
rise and are not actively managed in most organizations (e.g., Arvey
et al., 1992; Gunderson et al., 1972; Hogan, 1991). On a global
scale, the workforce is becoming more obese (World Health
Organization, 2018; Wyatt et al., 2006), exhausted (Hassard,
2017; Kanai, 2006; Virtanen et al., 2012), and vulnerable to diseases
(Clark et al., 2020;World Bank, 2020). These physical issues can be
conceptualized as (low) physical fitness, which represents our

overarching construct of interest and is defined as a set of attributes
underlying the ability to perform physical activities, including
cardio-respiratory fitness, muscle strength, body composition, and
flexibility (Caspersen et al., 1985; Ortega et al., 2008).

In the current research, we aim to inform and extend the cost–
benefit analysis of the relationship between economic production
and physical fitness by uncovering a significant but overlooked cost
associated with low physical fitness—deviance. Deviance refers to
voluntary behavior that violates organizational and societal norms
and threatens the well-being of the organization and the broader
community (Robinson & Bennett, 1995). Research shows that
deviance is prevalent and introduces systemic efficiency losses to
organizations (Bennett & Robinson, 2000; Duffy et al., 2002; Lim
et al., 2008; Porath & Erez, 2007). For example, costs associated
with just one type of deviant behavior occurring in organizations—
employee theft—are estimated to be as much as $40 billion yearly,
which is nearly ten times the cost of all street crime combined,
including burglaries and robberies (Federal Bureau of Investigation
[FBI], 2018). These costs translate into as much as 70% of all
business losses and cause estimated 30% of all business failures
(Bullard & Resnik, 1983; Miner & Capps, 1996; Taylor, 1986).

Building on self-control theory (Baumeister et al., 1998; Inzlicht &
Schmeichel, 2012; Muraven et al., 1998), we propose that physical
fitness is negatively associated with deviance, and that this rela-
tionship is driven by ego depletion, or impaired self-control
capacity (Baumeister & Vohs, 2007). Self-control capacity refers
to cognitive resources that a person has available to override a
desire or an impulse (Kotabe & Hofmann, 2015; Lian et al., 2017).
For example, people require self-control capacity to override the
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impulse to engage in a deviant act in pursuit of a higher-order goal,
such as the goal to align one’s behavior with social expectations of
ethical conduct. Self-control capacity can be enhanced over time
through regular successful exertions of self-control (Baumeister
et al., 1998, 2007), and physical activity represents one major
domain in life in which such self-control is required and can therefore
be developed (Oaten & Cheng, 2006; Zou et al., 2016). We argue
that physically fit individuals are, on average, less likely to experi-
ence ego depletion, and hence more able to override their impulses to
engage in deviant behaviors. We report three studies testing the
relationship between physical fitness and deviance, using aggregate
data from the general population across 50 metropolitan areas in the
U.S., multi-source data from military recruits who underwent physi-
cal fitness training, and five-wave longitudinal multi-source data
from employees working in service roles.
Our research extends past work on physical fitness in organiza-

tional sciences as well as related disciplines such as health psychol-
ogy and public policy, which tended to focus on proximal individual
outcomes of physical fitness, including cardiovascular health
(Kodama et al., 2009), cognitive functioning (Smith et al., 2010),
and job performance in physically demanding jobs (e.g., Arvey
et al., 1992; Rhea et al., 2004). We extend this work by demon-
strating that physical fitness issues may have important negative
social consequences. Past research on physical fitness that examined
social factors, conceptualized them exclusively as predictors of
physical fitness. For example, individuals whose social belonging-
ness needs are not fulfilled are less likely to be physically fit
(Hawkley et al., 2009). In addition, individuals who receive less
social support are less likely to follow up with their physical fitness
goals (Cohen & Syme, 1985; Stroebe & Stroebe, 1996). Our
research suggests that not only can social issues undermine physical
fitness, but that lower physical fitness in turn may further fuel social
issues. Therefore, our research uncovers an additional important
connection between the social and the physical domains at work,
which may lead to negative spirals that adversely affect employees’
physical and social well-being. Our focus on social implications of
physical fitness may open avenues for future organizational studies
to generate a deeper understanding of how physical fitness shapes
social dynamics at work, ultimately helping to cultivate workplaces
that are more effective. Importantly, the core process of higher ego
depletion associated with low physical fitness proposed here sug-
gests that there might be a host of other workplace implications of
low physical fitness that warrant future organizational research,
including in the domains of workplace aggression (Christian& Ellis,
2011; Mawritz et al., 2017), delay of gratification and persistence
(Baumeister & Alquist, 2009; Mischel, 1974, 1996), and impression
management capacity at work (Vohs & Ciarocco, 2004; Vohs
et al., 2005).
Second, our work resolves a long-standing theoretical puzzle in

social sciences pertaining to physical fitness and norm abidance.
Early work in criminology has attempted to uncover bio-physical
underpinnings of deviance by specifying the physical prototype of
deviant people (Glueck & Glueck, 1956; Sheldon et al., 1940). This
body of work proposes that human physique can be classified into
three physical types: ectomorphs (fragile and thin), mesomorphs
(athletically fit), and endomorphs (overweight; see Sheldon et al.,
1940). The controversial assertion from these studies is that people
who are physically fit (i.e., mesomorphs) are most likely to behave
in a deviant manner. However, a closer inspection of the underlying

empirical research reveals designs that would be considered inade-
quate according to modern scientific standards, as well as mixed
evidence (as elaborated below). Thus, our research consolidates and
extends prior theorizing concerning physical fitness as an antecedent
of deviance, and in so doing also contributes to related organiza-
tional bodies of literature, including those on employee unethical
behavior (Kish-Gephart et al., 2010; Treviño et al., 2006) and
workplace deviance (Duffy et al., 2002, 2006; Robinson &
Bennett, 1995).

Finally, our research generates insights of practical relevance for
organizations. One of the key claims of evolutionary sciences is that
human physiology and psychology have been shaped by the evolu-
tionary pressures of humans’ environment of evolutionary adapted-
ness, that of highly physically active hunter gatherers, which can in
many ways be discrepant from modern living and working condi-
tions (Henrich, 2016; Symons, 1990). The increasingly social and
knowledge-based nature of modern work is considered to be less
aligned with evolved human needs for physical activity (Blair &
Church, 2004; Fox & Hillsdon, 2007; Malina, 1996). By demon-
strating benefits of physical fitness for organizationally relevant
social dynamics and not just for individual outcomes, our research
paints a more positive picture of the relevance of physical fitness for
modern work. In particular, our research suggests that physical
fitness (and the associated investments and social initiatives sup-
porting it) may not only play a significant role in the success of
physical work performance (Arvey et al., 1992; Rhea et al., 2004),
but it also matters for increasingly relevant social and knowledge-
based work of the modern economy.

Theoretical Development and Hypotheses

The idea of a “born criminal” germinated in the late 19th century
when criminologist Cesare Lombroso made the controversial claim
that criminals may be identified by their physical characteristics
(Lombroso, 1911). Early research in criminology that followed has
attempted to study the relationship between human body types and
deviance empirically (Glueck & Glueck, 1956; Hartl et al., 1982;
Hooten, 1969; Sheldon et al., 1940, 1949). For example, in a study
of 200 delinquents from a social service agency, Sheldon et al.
(1949) found that delinquents are more likely to have a mesomor-
phic (athletically fit) built. In a 30-year follow-up of Sheldon et al.
(1949) research, Hartl et al. (1982) re-examined the same 200 men
from Sheldon et al. (1949) study and reported that criminals are
more likely to have a mesomorphic built. The idea that physical fit
individuals are more likely to engage in deviance continues to be
mentioned and thus remains somewhat influential even in contem-
porary discourse (Walby & Carrier, 2010).

Although the empirical research documented above suggests that
physically fit individuals may be more likely to engage in deviance,
past evidence remains inconclusive for several reasons. Most nota-
bly, the aforementioned studies have been criticized for suffering
from critical methodological limitations, such as selection biases in
sampling and lack of measurement validity (Maddan et al., 2008;
Wilson & Herrnstein, 1985), raising doubts as to the conclusions
drawn by past research on the topic. For example, most studies
had no control group or matched sample, and no data on females,
thus limiting the ability to draw strong conclusions based on the
findings. Furthermore, methodologically superior replication at-
tempts of early findings, by Glueck and Glueck (1956) and
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McCandless et al. (1972), found no evidence in support of the
notion that physically fit individuals are more likely to commit
deviant acts. This body of work has also been largely atheoretical,
leaving the rationale for the purported relationship typically unde-
fined and untested. The primary argument appearing in this line of
research is that mesomorphic individuals possess the physical ability
to engage in acts of direct physical aggression (Hooten, 1969;
Sheldon et al., 1940). However, it is unclear why such individuals
would be motivated to engage in acts of aggression simply due to
their physical built. We revisit this long-standing discussion and
propose that physically fit individuals are less likely to engage in
deviance, and that this relationship may be explained and under-
stood from a self-control perspective.
According to the integrative self-control theory, self-control

exertion is determined by control motivation and control capacity
(see Kotabe & Hofmann, 2015, for a review). Whereas control
motivation refers to the goal to control a desire (an impulse) and it is
contingent on the strength of the desire-goal conflict, control
capacity refers to nonmotivational cognitive resources that a person
possesses at a particular moment and that can be deployed to control
desire (Kotabe & Hofmann, 2015). In our context, we assume that
the desire is to act on an impulse and engage in deviance (e.g., to
benefit the self or out of frustration), while the higher-order goal is to
abide by social norms and expectations (e.g., to avoid sanction or
preserve a positive self-view of one’s morality). We focus on control
capacity, which scholars have generally conceptualized as ego
depletion (e.g., Barnes et al., 2015; Lanaj et al., 2016; Yam et al.,
2016), as a key mechanism linking physical fitness and ability to
exert self-control (and thus ultimately refrain from engaging in
deviant acts) given a strong theoretical background for the connec-
tion between the two, which we detail below. In contrast, there is
less reason to believe that other factors relevant to self-control
exertion (control motivation, desire or impulse strength, and higher
order goal; Kotabe & Hofmann, 2015) would vary as a function of
physical fitness.
As with most psychological variables, ego depletion manifests

some degree of between-individual (trait-like) variation, but also
varies over time (in a state-like fashion; Baumeister et al., 2006). As
a trait, control capacity varies between individuals for different
reasons, for example, differences in neuroanatomical make-up in
interconnectivity of the prefrontal cortex, executive functioning, or
relevant practice (Heatherton & Wagner, 2011; Hofmann et al.,
2012). Thus, ego depletion can be thought of as a pool of self-control
resources exhibiting some degrees of temporal stability, whereby
some people are, on average, more likely to be ego depleted than
others in general. At the state level, ego depletion exhibits signifi-
cant variation over time, making it useful to conceptualize it as a
state-level variable, whereby people feel more depleted on some
days than other days.
Self-control exertion can temporarily impair self-control capacity

(i.e., leads to ego depletion) right after the initial act of self-control.
This phenomenon has been demonstrated in studies using a two-task
experimental paradigm which show that exertion of self-control in
one task undermines self-control in another task that immediately
follows (Baumeister et al., 1998; Muraven et al., 1998). However,
such momentary ego depletion is quickly restored and can be easily
counteracted (Schmeichel & Vohs, 2009; Tice et al., 2007). Over
time, people can increase their self-control capacity through a
process of regular successful exertion of self-control and subsequent

self-regulatory restoration. This process expands the pool of self-
control resources as well as enhances the efficiency of self-control
exertion (Baumeister et al., 1998, 2007). This potential for
self-control capacity to be increased through successful acts of
self-control exertion is key to our proposition linking physical
fitness, ego depletion, and, ultimately, deviance.

There are several reasons why a higher frequency of successful
self-control exertions enhances self-control capacity. In a review of
studies on self-control improvement across various domains, includ-
ing dietary monitoring, study habits, and money management,
Baumeister et al. (2006) summarize these reasons as follows:
“multiple theoretical perspectives would predict improvement in
self-regulation as a result of practice. People ought simply to get
better at almost anything they do over and over as a result of habit
formation, increased knowledge and understanding, increased liking
from familiarity, automatization, and other processes. Hence, im-
provements in self-regulation may have broad based positive con-
sequences for self-regulatory capacity that extends even to domains
of self-regulation unrelated to the practice.” They further note that,
for example, “keeping a diet ought to improve the person’s ability to
suppress unwanted thoughts, or adhering to a rigorous exercise
program should result in better discipline in managing one’s money”
(Baumeister et al., 2006, p. 1779).

Building on the research that demonstrates broad-based self-
control improvement as a function of domain-specific self-control
practice, we propose that higher levels of physical fitness, which
benefit from successful acts of self-control in the domain of physical
activity, will be associated with higher self-control capacity (i.e.,
lower ego depletion). While physical fitness is partially genetically
determined (see Montgomery & Safari, 2007, for a review), it is also
shaped by exogenous factors and one of the key factors is physical
activity (Ortega et al., 2008)—bodily movement produced by skel-
etal muscles that results in energy expenditure beyond that of a
resting level (Pate et al., 1995). Hence, physical fitness may be
conceptualized as both a trait variable that varies among individuals
and as a state variable that varies over time. Research in sports
sciences suggests that physical activity is highly correlated with
physical fitness and is often treated as a proxy of physical fitness
(e.g., Blair et al., 2001; Bouchard et al., 1994; Center for Disease
Control, 1996; Pate et al., 1995). To the extent that people engage in
more (less) physical activities for a sustained period, their physical
fitness levels are likely to increase (decrease). Physical activity is a
major domain of life in which self-control is required (Baumeister
et al., 2006; see Boat & Cooper, 2019, for a review). Physical
activity involves a tradeoff between short-term costs (e.g., time
spent, physical discomfort) and long-term gains (e.g., physical
health, self-control capacity). Overcoming the costs of physical
activity and engaging in physical activity require successful acts of
self-control. Thus, individuals who engage in more physical activ-
ity, on average, are more likely to build up their self-control capacity
over time, such that they are better able to override desires or
impulses in pursuit of higher-order goals, as compared to individuals
who engage in less physical activity.

In support of this notion, past research has shown that indivi-
duals who participate in more physical activities are more likely
to be successful at self-control in other domains than individuals
who participate in less physical activities (Oaten & Cheng, 2006).
Oaten and Cheng (2006) found that, in comparison to control
participants, participants who engage in physical activities
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(e.g., weightlifting, resistance training) for three to four times per
week show significant improvement in self-control capacity, as
measured by enhanced performance on a visual tracking task
following a thought-suppression exercise, at monthly intervals
for a period of four months. Beyond direct benefits of physical
activity for self-control development, people who engage in more
physical activities are also more likely to adhere to dietary
restrictions, as compared to those who engage in less physical
activities (Lowe et al., 2014). Both diet and exercise are beneficial
for physical fitness and important domains in which self-control
exertion is required, implying a virtuous cycle of self-control
development (Baumeister et al., 2006; Muraven et al., 1999).
In line with these arguments and findings directly related to self-

control exertion, there is some indirect evidence supporting the idea
that physical fitness is positively related to self-control capacity.
Early organizational research found that physically fit individuals
are higher on self-discipline, as measured by the Hogan Personality
Inventory (Hogan, 1989). Neuro-scientific research also showed that
physically fit (vs. less fit) individuals have higher levels of neuro-
physiological adaptations in brain regions that are critical for
response inhibition, a key aspect of self-control (Barella et al.,
2010; Sibley et al., 2006). Considering this theoretical background
and the associated empirical findings, we propose that physically fit
(compared to less fit) individuals have higher self-control capacity
and are hence less likely to be ego depleted.
We further propose that lower levels of ego depletion experienced

among physically fit individuals are associated with lower levels of
deviance. Ego depletion results in self-control impairment, making
it more difficult for people to regulate their emotions, thoughts, and
behaviors, and make them aligned with societal and personal
standards rules and norms (Barnes et al., 2011; Inzlicht &
Schmeichel, 2012; Schmeichel & Baumeister, 2004). When people
experience ego depletion, they are less able to inhibit or suppress
their maladaptive responses across domains of activity (Baumeister
et al., 2007; DeWall et al., 2007). Consistent with this notion, past
research has shown that when people experience ego depletion, they
are more likely to cheat on laboratory tasks (Kouchaki & Smith,
2014), and engage in unethical behavior at work (Barnes et al.,
2011). Importantly, this effect has also been documented in the
context of deviance specifically (Christian & Ellis, 2011; Gino et al.,
2011;Mead et al., 2009). In sum, building on self-control theory, we
propose that physically fit individuals are less likely to engage
in deviance and that ego depletion mediates this relationship.
Formally stated:

Hypothesis 1: Physical fitness is negatively related to deviance.

Hypothesis 2: Ego depletion mediates the relationship between
physical fitness and deviance.

Overview of Studies

We tested our theory in three studies. In Study 1, we tested
whether physical fitness is negatively associated with deviance
(Hypothesis 1) using an archival panel data of 50 metropolitan
statistical areas (MSAs) in the U.S. across a 9-year period. In this
context, Hypothesis 1 predicts that increases in MSA-level physical
fitness index are associated with corresponding decreases in levels
of deviance, operationalized as local crime rates. The physical

fitness index involves aspects of the local environment, such as
community resources and policies, which support physical activity.
We examine whether these precursors of physical fitness are asso-
ciated with lower deviance in the given year, and also conduct time-
lagged analysis (controlling for past rates of deviance) to test
whether physical fitness helps reduce deviance over time. Our
theory suggests that sustained physical activity (facilitated by
MSA physical fitness support) would build up self-control over
time, which should produce positive spillover effects of physical
fitness on deviance from year to year. The time-lagged approach
helps enhance the internal validity of our conclusions (Orth et al.,
2020).

We complemented this aggregate-level theory test (i.e., test using
metropolitan-area-level data; Robinson, 1950) by conducting two
studies at the individual-level, anchored in organizational settings.
In Study 2, we tested Hypothesis 1 by examining whether objec-
tively measured physical fitness of 3,925 military recruits is nega-
tively related to peer-reported deviance. Recruits underwent
physical fitness programs involving daily physical activity and so
higher physical fitness scores can be assumed to be partly a result of
sustained self-control exertion. Peer-reported data on deviance were
collected a month later, thus yielding a time-separated or multi-wave
design. However, because data on both physical fitness and devi-
ance were each available at only one time point, we were not able to
conduct time-lagged tests in this study. Study 3 addressed this
limitation using a five-wave longitudinal design involving employ-
ees working in service roles. Study 3 also tested Hypothesis 2 by
examining whether ego depletion mediates the effects of physical
fitness on deviance. This project has an associated Open Science
Framework webpage1 containing study materials, data, and code for
the analyses (with the exception of Study 2, which cannot be directly
shared due to a confidentiality agreement required by the military,
but any information regarding Study 2 data can be obtained from the
first author).

Study 1

In Study 1, we conceptualize our phenomenon of interest across
its individual versus aggregate-level (in our case, metropolitan-area-
level) manifestations as an isomorphic composition model
(Kozlowski & Klein, 2000). Specifically, we expect the benefits
of physical fitness to accrue for individuals in a given aggregate-
level unit (metropolitan area in our empirical setting), leading to an
isomorphic expression of the phenomenon at the aggregate-level as
a simple aggregation of underlying individual-level benefits. In
other words, we do not assume interactions among individual-
level processes to lead to an expression of the phenomenon at
the aggregate-level that is different from the one at the individual-
level (as in, e.g., the case of an interdependent team, where perfor-
mance of different individual members and combined performance
of the team represent substantively different constructs, with such
mutations in the expression of constructs as a function of level
usually referred to as “compilation” emergent processes; Kozlowski
& Klein, 2000). In sum, our theory makes the same prediction at the
individual as well as aggregate levels, and thus tests of the theory at
both levels are meaningful.

1 https://osf.io/qe5s2/?view_only=4744c51a43624547990be8f719139e24
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Method

Measure

Physical Fitness Measure. We assembled a 9-year (2008–2016)
panel dataset encompassing 50 MSA across the U.S. We obtained
MSA-level American Fitness Index (AFI) data from the American
College of Sports Medicine (ACSM) between 2008 and 2016, as the
ACSM AFI program was launched in 2008 and the latest data on our
proxy of deviance, described below, was from 2016. The AFI report
measures the 50 most populous metropolitan areas in the U.S.
annually and provides a physical fitness index that reflects a com-
posite of fitness related factors, such as preventive and facilitative
health behaviors and various community resources and policies that
support physical activity. In 2008, potential indicators for the AFI
data index were scored for relevance by a panel of 26 health and
physical activity experts and through two rounds of Delphi-method
scoring, 31 indicators were identified and weighted. The values
for each indicator were then ranked and multiplied by the weight
assigned by the expert panel (see https://americanfitnessindex.org/
methodology/ for details). The AFI scores ranged from 0 to 100. The
higher the AFI score of a metropolitan statistical area, the higher the
physical fitness index of that area.
Deviance Measure. We collected data on the MSA-level crime

rates from U.S. Federal Bureau of Investigation (FBI) between 2008
and 2016. This dataset includes law enforcement agencies respon-
sible for over 97% of the U.S. population and it is widely used in
criminology, economics, and psychology (e.g., Cantor & Land,
1985; Lu et al., 2018; Ranson, 2014). The FBI organizes offenses
in three superordinate categories: violent crime (including murder
and non-negligent manslaughter, forcible rape, robbery, and aggra-
vated assault), property crime (including burglary, larceny theft, and
motor vehicle theft), and total crime (including all crimes). We
extracted MSA population size data from the Uniform Crime
Reporting, and the MSA-level crime rates were computed as the
number of crimes divided by the population of the given MSA.
Control Variables. We took steps to account for plausible

alternative explanations by collecting a comprehensive list of
time-varying MSA-level control variables. We extracted data on
several variables between 2008 and 2016 that might be associated
with both physical fitness as well as deviance levels of the local
population. We note that when we reran all analyses without these
controls, the significance and the direction of the coefficient of
physical fitness in predicting deviance remained largely unchanged
with respect to all outcomes examined.
Economic Variables. As the crime rates of a MSA may be

related to its economic situation (Bursik & Grasmick, 1993), we
controlled for several economic factors: (a) the median inflation-
adjusted per capita income (in $1,000), (b) the proportion of
population below poverty line, (c) unemployment rates (information
was included for men and women separately). We extracted yearly
data on these proxies from the American Community Survey
conducted by the U.S. Census Bureau.
Air Pollution. Air pollution may be associated with crime (Lu

et al., 2018) and air quality could plausibly impact physical fitness of
the local population (e.g., by influencing the likelihood of outdoor
physical activity). Thus, we extracted data on air pollution from the
U.S. Environmental Protection Agency (EPA), which generates the
Air Quality Index (AQI), an indicator of overall air quality. The AQI

captures the local concentration of different air pollutants (such as
CO, NO2, and PM2.5) on a given day and in the givenMSA. The EPA
considers the local area to be polluted on those days in which the AQI
exceeds the value of 101. As our data were at the year-level, we
controlled for the number of days in the year in which there was
pollution in the given MSA.

Demographic Variables. Finally, we controlled for several
relevant MSA-level demographic variables using data from the
American Community Survey, all of which could be associated
with local crime rates or opportunities for the local population to
engage in physical activity. The factors were as follows, and
summary citations next to each factor reference research showing
that the given factor is potentially associated with deviance as well
as physical fitness: (a) percentage of male population (Broidy &
Agnew, 1997; Kruttschnitt, 2013) (b) median age (Tittle et al.,
2003; Tulppo et al., 1998), (c) percentage of population who
have bachelor degree or above (Lochner, 2004; Lochner & Moretti,
2004), and (d) population percentage of minorities, using indicators
for the five racial categories specified by U.S. census (Jackson,
1989; Lu et al., 2018; Tonry, 1997).

Results and Discussion

The final sample consisted of 364 MSA-year-level observations
with complete data.

Analytical Strategy. Our dependent variables are percentages
restricted to the interval ranging from 0 to 1. Thus, beta regression
was appropriate (Ferrari & Cribari-Neto, 2004). Using the Huber–
White robust standard errors or nonparametric bootstrapping to
derive estimates produced substantively the same results (see Tables
S1–S4 in the supplementary document), as did rerunning the
analyses using ordinary least squares regression or fractional logit
regression (see Tables S5–S8 in supplementary document).

We tested Hypothesis 1 in two ways. First, we used the fitness
index score of year t to predict crime rates in year t, thus modeling
concurrent effects of physical fitness on deviance. Second, we
conducted time-lagged analysis by using the fitness index score
of year t to predict crimes rates in year t + 1 (controlling for crime
rates in the current year), thus examining whether physical fitness
reduces deviance over time.

Main Results. Table 1 shows descriptive statistics and correla-
tions among variables. Fitness index score was negatively correlated
with violent (r = −.54, p < .001), property (r = −.39, p < .001), and
total (r = −.45, p < .001) crime rates. We generated all standardized
coefficients reported in the article by multiplying unstandardized
coefficients by the ratio of standard deviations of independent variables
to the standard deviation of the dependent variable. Beta regression
analysis results indicated that fitness index score at year t was
negatively related to violent (bwithout controls = −0.014, βwithout controls =
−111.485, p < .001; bwith controls = −0.014, βwith controls = −105.754,
p < .001), property (bwithout controls = −0.008, βwithout controls =
−13.157, p < .001; bwith controls = −0.003, βwith controls = −5.795,
p < .010), and total crime (bwithout controls = −0.009, βwithout controls =
−13.303, p < .001; bwith controls = −0.005, βwith controls = −7.334,
p < .001) rates at year t (see Table 2). In addition, fitness index score
at year t was negatively related to violent (b = −0.015, β = 116.476,
p < .001), property (b = −0.008, β = −14.369, p < .001), and total
crime rates (b = −0.009, β = −14.605, p < .001) in year t + 1,
without control variables (see Models 1, 3, and 5 in Table 3).
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When we accounted for control variables and crime rates at year t,
the fitness index score at year t was negatively related to violent
(b = −0.005, β = −40.464, p < .001), and total crime rates at year
t + 1 (b = −0.009, β = −2.567, p < .010). However, fitness index
score at year t was marginally significantly related to property crime
rate at year t + 1 (b =−0.001, β = −1.809, p = .076), although the
effect was still significant based on a one-tailed analysis, which is
appropriate given our directional hypothesis. Thus, Hypothesis 1 is
supported using both concurrent and time-lagged analysis, examining
various crime types, and with and without control variables.

Study 2

In Study 2, we examined the relationship between physical fitness
and deviance in a military context. This context allowed for reliable
measurement of our independent variable at the individual level.
Specifically, the physical fitness test is conducted by military
personnel using a validated measurement approach. Although the
physical fitness test is conducted at a single time point, it is
administered following an extensive training program aimed at
improving physical fitness. Given this, we assume that individual
fitness scores partly reflect improvements in physical fitness due to
self-control exertion. Furthermore, the military context allowed us
to measure deviance using peer-reported surveys adapted from
established organizational research, resulting in a robust test of
the relationship between physical fitness and deviance free of self-
report biases. Beyond these theory-testing advantages (and limita-
tions), the military context constituted a consequential setting within
which to test our theory, as deviance in the military may not only
negatively impact soldiers’ effectiveness and morale, but also
compromise national security.

Method

Participants and Procedure

We sent out invitation links to 5,657 men who were undergoing
basic military training in the Singapore military.2 It is mandatory
for all 18-year-old male Singapore citizens and permanent resi-
dents to serve in the military for 2 years, which includes a
compulsory 3-month basic military training. The usable dataset
composed of 4,387 participants who agreed to take part in the study
(78% response rate). Of the usable sample of 4,387 participants, we
randomly selected a subsample of 439 (around 10% out of 4,387)
participants to validate our measure of deviance to ensure its
appropriateness for the military context. After validating the
deviance measure, we sent out the main survey to the remaining
3,948 participants. After accounting for missing data, the final
sample consisted of 3,925 military men.
The age of participants ranged from 17 to 26 years (M = 19.82,

SD = 1.23) and 96% possessed at least an equivalent of a high
school diploma. Based on our interviews with military commanders,
we learned that new military recruits tend to adjust to their new
environment and settle into the military regime in approximately
6–8 weeks. During this time, new military recruits generally adjust
to the stress of military training. Physical fitness was measured at
this time point with a standardized physical fitness test used by the
military. Around 4 weeks after the physical fitness test, we obtained
peer-ratings of deviance.

Measure

Physical Fitness Measure. We obtained data from a standard-
ized physical fitness test used by the military. The test assesses the
basic components of physical fitness and motor skills of soldiers and
includes physical exercises such as pull-ups and running. The results
are summed and rescaled into an overall score ranging from 0 (unfit)
to 100 (very fit), with the midpoint corresponding to moderate fitness
level. The physical test is consistent with physical fitness tests used
extensively in the military and sports literatures (Cornum et al.,
2011; Huffman et al., 2008).

Deviance Measure. In consultation with military personnel,
and based on past work on deviance (Bennett & Robinson, 2000),
we designed six deviance items appropriate for the military training
context. Each recruit was attached to another recruit as a “buddy” so
that they can assist each other during the training. We obtained
deviance ratings from each recruit’s buddy as this is the peer who is
most familiar with the recruit’s daily activities. The items described
six acts of deviance: “lying to protect self,” “faking to avoid training,
task or punishment,” “taking shortcuts thus adversely affecting the
task or others,” “disregard/disrespect others (e.g., put others down,
made demeaning remarks, ignored opinions of others),” “get others
into trouble (e.g., play malicious pranks),” and “take credit for
others’ contribution.” Consistent with widely used measures of
deviance (Bennett & Robinson, 2000; Stewart et al., 2009), parti-
cipants indicated how often their buddy engaged in each behavior
listed on a 5-point scale (1 = never to 5 = everyday; α = .83).

Deviance Measure Validity Check. To validate our deviance
measure, we conducted a pilot study by randomly sampling a sub-set
of the respondents (N = 439). We administered a 22 item (α = .90)
counterproductive work behavior (CWB) scale from Spector et al.
(2006) to assess convergent validity with an established measure
focusing on deviant behaviors. We also administered a 44 item Big
Five Inventory (BIF; αs > .72; John et al., 1991) to assess nomo-
logical and discriminant validity by demonstrating that deviance
captured in our scale are distinguishable from social tendencies
driven by differences in personality more generally, yet relate to
them in ways consistent with past work. Whereas the Big Five is
self-rated, CWB and our deviance measure are rated by the focal
person’s buddy.

First, we conducted an exploratory factor analysis (EFA) using
principal component factoring and promax rotation. Results show
that all items load onto one factor (factor loadings ranging from 0.66
to 0.84, see Table S9). Second, we conducted confirmatory factor
analyses (CFA) to test the discriminant validity of our deviance
measure. Given the small sample size to the large number of items
(Landis et al., 2000), we utilized item parceling for CFA and
randomly created two parcels items for each of the seven study
variables (i.e., our deviance measure, CWB, and the Big Five
personality traits;) Little et al., 2002). In total, we had 14 parcels.
Specifically, we created two 11-item parcels for the 22 CWB items.
In addition, we created two 3-item parcels for our six-item deviance
measure. We also created two 4-item parcels for the eight-item
extraversion measure and two 4-item parcels for the eight-item

2 For Study 2, we obtained institutional review board (IRB) approval from
the Singapore military. For Study 3, we obtained IRB approval from
Singapore Management University (IRB-16-022-A069(816)), protocol title:
“Physical Fitness and Deviant Behaviors.”
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neuroticismmeasure. Furthermore, we created a five-item parcel and
a four-item parcel for the nine-item agreeableness measure and did
the same for the nine-item conscientiousness measure. Finally, we
created two five-item parcels for the 10-item openness to experience
measure.
Due to the nested nature of our data that military personnel are

clustered within platoons, we conducted multilevel CFAs (Muthen,
1994) following the steps recommended by Finch and Bolin (2017)
and Dyer et al. (2005) in Mplus. Results showed that the seven-
factor model (i.e., our deviance measure, CWB, and the Big Five
personality traits) fit the data well, χ2(112) = 182.313, p < .001,
CFI = 0.981, TLI = 0.968, RMSEA = 0.038, and had a better fit
than alternative factor specifications (see Table S10 for details of
model fit comparisons).
Our measure of deviance was strongly positively correlated with

the established measure of CWB (Spector et al., 2006), (r = 0.83,
p < .001), providing evidence of convergent validity. In terms of
nomological and discriminant validity, our deviance measure cor-
related weakly and positively with neuroticism (r = 0.11, p < .05),
weakly and negatively with agreeableness (r = −0.11, p < .05),
and is unrelated to conscientiousness (r = −0.07, p = .168). These
correlations are generally in line with those documented in the
organizational deviance literature (for a meta-analysis, see Mackey
et al., 2019), and at the same time demonstrate good discriminant
validity of the deviance construct. Overall, our deviance measure
exhibits adequate convergent, discriminant, and nomological valid-
ity. We also conducted EFA and CFAs with our main sample of
military personnel (N = 3,925) and our results are consistent with
the results of the EFA and CFAs from the validation study (see Table
S9 and S10 for details).
Control Variables. We included several individual-level con-

trol variables that, based on prior work, we deemed as candidates for
confounding factors. We note that the direction and significance of
the effect of physical fitness reported in our main analysis are the
same with and without control variables.
Age. We controlled for age because it has been linked with

deviant behaviors (Mackey et al., 2019).
Personality Traits. We controlled for agreeableness, neuroti-

cism, and conscientiousness because a recent meta-analysis showed
that these personality traits predict deviance (Mackey et al., 2019),
and they might plausibly be related to physical fitness (e.g., con-
scientiousness might be associated with lifestyle choices conducive
to physical fitness). We measured these personality traits with items
from the BFI (John et al., 1991). Agreeableness and conscientious-
ness were each measured with nine items. Neuroticism was

measured with eight items. All three personality dimensions
exhibited high reliabilities (αs > .76).

Results

Table 4 presents descriptive statistics and bivariate correlations.
Physical fitness was negatively correlated with deviance (r = −12,
p < .001). In addition, consistent with past research (Mackey et al.,
2019), agreeableness (r = −.10, p < .001) and conscientiousness
(r = −.06, p < .001) were both negatively correlated with deviance,
whereas neuroticism was positively correlated with deviance
(r = .06, p < .001). Because our participants are nested within
26 platoons, we perform multilevel analysis to test Hypothesis 1
with physical fitness scores as our independent variable and devi-
ance as our dependent variable. Supporting Hypothesis 1, physical
fitness was negatively associated with deviance, b = −0.002,
β = −0.073, p < .001 (see Table 5). Thus, using a large military
sample, Study 2 replicated the primary finding that physical fitness
was negatively related to deviance.

Study 3

Study 3 extended Studies 1 and 2 in several important ways.
We increased the internal validity of our findings by conducting a
five-wave longitudinal study where we included repeated measures
of physical fitness, ego depletion, and workplace deviance, as well
as controlled for potential confounds. Therefore in this study, as in
Study 1, we are able to examine whether trait-like differences in
physical fitness (e.g., due to genetic reasons, past physical activity,
etc.) are associated with lower deviance and also conduct time-lagged
analyses to examine how weekly changes in physical activity relate to
subsequent state-like changes in ego depletion, and, in turn, rates of
future deviance. This approach again allowed us to examine whether
our hypothesized effect of physical fitness on deviance occurs concur-
rently as well as whether physical fitness builds up self-control capacity
over time, with downstream beneficial implications for deviance. In
addition to enhancing the internal validity of our conclusions, this
approach was meant to demonstrate the actionable nature of the
relationship we study, whereby introducing improvements in physical
fitness levels may serve as a tool to decrease future deviance. With this
objective in mind, we operationalized physical fitness as a widely-used
proxy of physical activity, which represents a precursor of physical
fitness that can be implemented by individuals aswell as social systems.
Finally, Study 3 also increased the generalizability of our findings with
data collected from an organizational sample, and one that is more
diverse in terms of gender and age.

Table 4
Study 2: Descriptive Statistics and Correlations Among Study Variables

Variables M SD 1 2 3 4 5 6

1 Physical fitness 58.30 19.84 — — — — — —

2 Deviance 1.18 0.43 −.12*** — — — — —

3 Age 19.82 1.23 .08*** −.00 — — — —

4 Agreeableness 3.81 0.51 .15*** −.10*** .09*** — — —

5 Conscientiousness 3.49 0.58 .21*** −.06*** .07*** .49*** — —

6 Neuroticism 2.67 0.67 −.23*** .06*** −.05** −.46*** −.53*** —

Note. n = 3925.
* p < .05. ** p < .01. *** p < .001.
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Method

Participants and Procedure

We employed a five-wave longitudinal design to test our hypoth-
eses. We recruited full-time employees residing in India in collabo-
ration with a local partner firm. The recruitment strategy involved
approaching human resource heads across different industries and
firms, who facilitated contact with employees who may be poten-
tially interested in participating in our study. We focused on
employees working in service roles given that such jobs involve
regular social interactions (Côté, 2005; Totterdell & Holman, 2003)
and thus afford the opportunity for deviant behavior (e.g., rudeness)
on a relatively regular basis (Pearson & Porath, 2005; Porath & Erez,
2007). The surveys were administered in pen-and-paper format in
each of the five waves. Pen-and-paper surveys were distributed
during work hours every Thursday for 5 weeks at the respondents’
work locations and collected after respondents have completed them
on site. To ensure the quality of respondents in terms of English
comprehension, and generalizability of conclusions to white-collar
workers, we set a minimum income recruitment criterion in consul-
tation with local experts and focused only on firms and jobs in which
English is the main language of use (it is also an official language in
India and the main language of business in all larger organizations).
At Time 1, surveys were distributed to 265 employee-coworker

dyads (530 employees) and 166 employee-coworker dyads (332
employees) responded (response rate of 62.64%). At Time 2, 163
employee-coworker dyads responded (326 employees; response rate
of 61.51%). At Time 3, 163 employee-coworker dyads responded
(326 employees; response rate of 61.51%). At Time 4, 163
employee-coworker dyads responded (326 employees; response
rate of 61.51%). Finally, at Time 5, 162 employee-coworker dyads
responded (324 employees; response rate of 61.13%). After remov-
ing cases with missing data across study variables, the final sample
for main analysis consisted of 318 unique employees (162 dyads)
and 1416 unique observations.3 In the final sample, employees’
mean age was 30.06 years (SD = 6.01), 29.87% were female, and
they worked in various service roles and held various job titles
(e.g., cashier, customer care officer, consultant, medical represen-
tative, receptionist, sales executive, etc.). Employees’ average ten-
ure in their current organization was 3.75 years (SD = 4.29) and
38.05% had a university degree. In terms of organizational level,

65.41% were in non-management positions, 22.64% were first-line
supervisors, 10.38% were in middle management, and 1.57% were
in upper management.

Measures

Physical Fitness Measure. We used physical activity as a
proxy for physical fitness. As mentioned earlier, physical activity
is one of the key drivers of physical fitness (Ortega et al., 2008) and
it has been used as a proxy of physical fitness in numerous studies in
sports and health research (see Reiner et al., 2013, for a review).
Furthermore, it offered advantages in terms of practical relevance of
the conclusions derived from the study, because individuals can be
encouraged and incentivized to engage in physical activity. We
used the established International Physical Activity Questionnaire
(IPAQ; Craig et al., 2003) to measure physical activity. IPAQ
assesses physical activity undertaken across a comprehensive set
of domains including leisure time, work-related and transport-
related activity. In particular, IPAQ assesses the three specific types
of physical activity: vigorous intensity activities, moderate intensity
activities, and walking. Participants responded to the extent to which
they engage in these three specific types of physical activity during
the past 7 days. They responded to the frequency (measured in days
per week) and duration (minutes per day) in which they engage in
these physical activities.

Based on the scoring recommendations provided by IPAQ (see
www.ipaq.ki.se for more information), we computed a score of total
physical activity. Total physical activity was computed by weight-
ing each type of its energy requirements defined in multiples of the
resting metabolic rate (METS) to yield a score in metabolic equiva-
lent (MET)-minutes. The selected MET values were based on past
validation work (Ainsworth et al., 2000). Specifically, we used the
following values for our analysis: Walking = 3.3 METs, Moderate
Physical Activity = 4.0 METs, Vigorous Physical Activity = 8.0

Table 5
Study 2: Results of Multilevel Analyses (Physical Fitness Influences Deviance)

Deviance

Model 1 Model 2

Variables β b SE β b SE

Physical fitness −0.080*** −0.002*** (0.000) −0.073*** −0.002*** (0.000)
Age — — — 0.010 0.004 (0.006)
Agreeableness — — — −0.078*** −0.065*** (0.016)
Conscientiousness — — — 0.002 0.001 (0.014)
Neuroticism — — — −0.001 −0.001 (0.012)

R2
— 0.151*** — — 0.183*** —

ΔR2
— — — — 0.032*** —

Note. n = 3925; β represents standardized regression coefficients; b represents unstandardized regression coefficients; SE represents standard errors.
* p < .05. ** p < .01. *** p < .001.

3 Our results remained unchanged whether we included or excluded
participants with missing cases. Because we test time-lagged mediation,
the sample size for each path is not the same if participants with missing cases
are included. Given this, the main analysis reported in the article focuses on
the sample of participants with no missing cases, and the results of analysis
with missing cases included, which are consistent with the results of our main
analysis, can be found online (see Tables S11 and S12 in supplementary
document).
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METs. MET-minutes per week was calculated as MET level
(Walking/Moderate Physical Activity/Vigorous Physical Activ-
ity) × minutes of activity × number of days engaged in activity.
For example, a person who engaged in 30 min of moderate physical
activity for 2 days per week would have engaged in 4
.0 × 30 × 2 = 240 MET-minutes of physical activity. We com-
puted a combined total physical activity MET-minute/week as the
summation of Walking, Moderate Physical Activity, and Vigorous
Physical Activity MET-minute/week scores. To reduce the skew-
ness of the MET-minute/week scores, we logged participants’
scores, which is in line with past research (Burros, 1951; Cohen
et al., 2003). The higher the logged MET-minute/week scores, the
higher the levels of physical activity. Physical fitness was measured
at all five time points.
Ego Depletion. We measured ego depletion with five items

(Lin & Johnson, 2015) at each time point. Sample items are “I feel
drained,” and “My mental energy is running low.” Participants
were asked to indicate the extent to which they experience these
subjective states during the past 7 days (1 = strongly disagree
to 5 = strongly agree). The scale demonstrated adequate reliabil-
ities across the five waves (αs ranging from 0.67 to 0.84, average
α = 0.74). Previous organizational research has used this measure
to assess ego depletion (Johnson et al., 2014; Lanaj et al., 2014).
Workplace Deviance. Workplace deviance was assessed with

nineteen items from Bennett and Robinson (2000) measure at each
time point. In each employee-coworker dyad, employees rated each
other on the frequency of engaging in workplace deviant behaviors.
Participants were asked to indicate “how often has [your coworker]
engaged in the following behaviors at work in the past 7 days?”
(1 = none to 5 = more than three times). Sample items include
“Taken property from work without permission,” and “Said some-
thing hurtful to someone at work.” (αs > .74).
Control Variables. We included several time invariant and

variant individual-level control variables, based on prior work, we
deemed as potential confounding factors. The direction and signifi-
cance of the effect of physical fitness reported in our main analysis
are the same with and without control variables.
Demographics. As in Study 2, we controlled for employee age

and additionally gender (there was no variation in gender in
Study 2), because they have been linked with deviant behavior at
work (Mackey et al., 2019).

Personality Traits. As in Study 2, we controlled for agreeable-
ness, neuroticism, and conscientiousness. To reduce survey fatigue,
we measured each of the personality traits with two items used in
John et al. (1991)—one positive item and one negative (reverse)
item with highest factor loadings in each category (1 = strongly
disagree and 5 = strongly agree). The two items are conceptualized
as formative indicators as the goal of combining them is to sample as
distinct aspects of the construct domains using items with estab-
lished nomological validity, as opposed to aiming for maximal
overlap between items selected (Rammstedt & John, 2007). Thus,
in line with past studies that used this measure and research
using formative indicators more generally (Diamantopoulos &
Winklhofer, 2001), we used the items to create a scale for each
personality facet.

Results

Table 6 shows means, standard deviations, and correlations
among the study variables. Logged MET-minute/week score was
negatively correlated with ego depletion (r = −.19, p < .001) and
deviance (r = −.26, p < .001). Ego depletion was positively corre-
lated with deviance (r = .16, p < .001). Because of the nested
nature of our data (measurement occasions nested within partici-
pants), we used multilevel modeling for the main analyses. The
time-variant variables (i.e., physical fitness, ego depletion, and
deviance) were at level one, while the time invariant variables
(i.e., age, gender, agreeableness, neuroticism, and conscientious-
ness) were at level two.

Similar to Study 1, we tested our two hypotheses in two ways.
First, we tested whether physical fitness influences ego depletion
and deviance within the same time wave. Second, we tested whether
physical fitness has a cross-wave effect on ego depletion and
deviance (i.e., whether physical fitness at time t influences ego
depletion and deviance at time t + 1, controlling for these variables
at time t). Hypothesis 1 indicated that physical fitness is negatively
related to deviance. Our results showed that logged MET-minute/
week score at time twas negatively associated with deviance at time
t (bwithout controls = −0.043, βwithout controls = −0.170, p < .001)
without control variables. When we controlled for time invariant
variables and ego depletion at time t, logged MET-minute/week
score at time t was still negatively associated with deviance at time t

Table 6
Study 3: Descriptive Statistics and Correlations Among Study Variables

Level 2 variables M SD 1 2 3 4 5

1 Age 30.06 6.01 — — — — —

2 Gender 0.70 0.46 −.00 — — — —

3 Agreeableness 3.84 0.57 .03 .01 — — —

4 Conscientiousness 4.15 0.69 −.07 .08 .10 — —

5 Neuroticism 2.42 0.84 −.02 .02 −.14* −.12* —

Level 1 variables M SD 6 7 8

6 Logged MET-minute/week score 6.39 0.98 — — — — —

7 Ego depletion 1.48 0.47 −.19*** — — — —

8 Deviance (Rated by coworker) 1.35 0.25 −.26*** .16*** — — —

Note. n = 318 for level 2 variables; n = 1,416 for level 1 variables; Logged MET-minute/week score = logged scores of metabolic equivalent of task in
minutes per week.
* p < .05. ** p < .01. *** p < .001.
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(bwith controls = −0.039, βwith controls = −0.153, p < .001, see
Table 7). Similarly, results indicated that logged MET-minute/
week score at time t was negatively associated with deviance at
time t + 1 (bwithout controls = −0.017, βwithout controls = 0.078,
p < .001) without control variables. When we accounted for time
invariant control variables and time variant variables (i.e., ego
depletion at time t and t + 1 and deviance at year t), logged
MET-minute/week score at time t remained negatively associated
with deviance at time t + 1 (bwith controls = −0.017, βwith controls =
−0.075, p < .001, see Table 8). Thus, Hypothesis 1 is supported.

Hypothesis 2 stated that ego depletion mediates the relationship
between physical fitness and deviance. To test Hypothesis 2, we
conductedmediation tests with nonparametric bootstrapping to derive
bias-corrected confidence intervals (CIs), and we set the number of
bootstrapping samples to 5,000. Results showed that the indirect
effect of loggedMET-minute/week score at time t on deviance at time
t via ego depletion at time t was significant when the indirect effect
was computed by unstandardized coefficients, with or without
control variables (indirect effectwithout controls = −0.004, 95% CI =
−0.007, −0.003; indirect effectwith controls = −0.003, 95% CI =
−0.007, −0.002, see Table 9). Likewise, the indirect effect was
also significant when it was computed by standardized coefficients,
with or without control variables (indirect effectwithout controls =
−0.014, 95% CI = −0.028, −0.011; indirect effectwith controls =
−0.012, 95% CI = −0.027, −0.010, see Table 9). In addition, the
indirect effect of logged MET-minute/week score at time t on
deviance at time t + 1 via ego depletion at time t + 1 was significant
when the indirect effect was computed by unstandardized coeffi-
cients, with or without control variables (indirect effectwithout controls =
−0.002, 95% CI = −0.004, −0.001; indirect effectwith controls =
−0.002, 95% CI =−.003, −.002, see Table 10). Similarly, the
indirect effect was also significant when it was computed by stan-
dardized coefficients, with or without control variables (indirect
effectwithout controls = −0.007, 95% CI = −0.016, −0.006; indirect
effectwith controls = −0.007, 95% CI = −0.014, −0.008, see
Table 10). Therefore, Hypothesis 2 is supported. Conceptually repli-
cating Studies 1 and 2, Study 3 showed that physical activity was
negatively associated with workplace deviance, and also found that
ego depletion mediated this relationship.

General Discussion

Across three studies, we found that physical fitness was nega-
tively associated with deviance, and ego depletion mediated this
effect in Study 3. We observe consistent findings across diverse
samples and settings, suggesting generalizability of our results. We
obtained these results using both concurrent and time-lagged
analyses (in Studies 1 and 3), as well as by controlling for various
potential confounding factors, thus strengthening the internal
validity of the findings. The observed effect is also likely to be
of practical significance. In the military context, deviance can be
highly costly as they may not only compromise individual and
collective safety, but also military and national security. For
example, the U.S. army loses an estimated $7 billion annually
due to deviance (Swanson, 2012). Based on the effect we obtained
in Study 2, a 1% increase in fitness test scores decreases deviance
in the military by 7.8 %, which translates into an estimated $0.55
billion in savings for the government from the military sector
alone. Therefore, our research provides additional insights into theT
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cost–benefit analysis of the relationship between economic pro-
duction and physical fitness by highlighting the potential financial
savings that organizations and societies can achieve through
increased physical fitness.

Implications for Research and Practice

Our research contributes to the self-control, physical fitness, and
deviance literatures in several ways. Majority of research on self-
control exertion tended to focus on the finding that self-control
exertion impairs self-control capacity in the very short period
immediately after the act of exertion (e.g., Baumeister et al.,
1998; Muraven et al., 1998). In contrast to this perspective of
self-control capacity being limited, our research adds to the body
of work that highlights positive effects of successful self-control
exertion for self-control capacity over time (Oaten & Cheng, 2006).
We extend this literature to the important context of deviance by
demonstrating with a set of rigorous tests that physical fitness builds
up self-control capacity and helps people regulate their impulses to
engage in deviance over time. In so doing, our results emphasize the
importance of considering the time horizon of the impact of
self-control exertion in terms of identifying positive ways in which
self-control may be increased and the potential social benefits that
might be attained in this manner.

Our study also adds to the deviance literature by focusing on a
notable physical antecedent of deviance. Although individual dif-
ferences, such as personality traits, have received extensive attention
in research on antecedents of deviance (for a meta-analysis, see
Berry et al., 2007), there is a dearth of work examining effects of
physical characteristics on deviance in the organizational literature,
even though such characteristics may be amenable to positive
change (e.g., through physical activity). Our findings consistently
disprove early criminology scholars who suggested that physically
fit people are more likely to engage in deviant behavior (Lombroso,
1911; Sheldon et al., 1940), and paint a more positive picture of
physical fitness. Our research challenges early research in criminol-
ogy through a strong theoretical grounding and more robust meth-
ods to derive conclusive inferences regarding the relationship
between physical fitness and deviance. In contrast to early crimi-
nology research that was largely atheoretical, we drew on self-
control theory as our overarching model, and found support for
the role of ego depletion in linking physical fitness and deviance.
Hence, our research largely resolves a long-standing puzzle con-
cerning the association between physical fitness and deviance, and is
likely to end the outdated claims from criminology that still persist in
education and popular discourse (Cullen & Wilcox, 2015; Maddan
et al., 2008).

Despite the strengths of our research designs (i.e., macro- and
micro-level data, rigorous operationalizations of our independent
and dependent variables, diverse data sources, longitudinal design in
Study 3, etc.), our studies have limitations that warrant future
research. Studies 1 and 3 increased the internal validity of our
conclusions using time-lagged analyses, and across studies, we
controlled for potential confounding variables, however we are
unable to fully exclude endogeneity concerns. Future studies could
be conducted to provide stronger evidence of causality, for example
by exploiting exogenous variation in physical fitness through
random assignment to a program promoting physical fitness
(e.g., a training and diet regime) using a waitlist design.T
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Future research can examine potential moderators of theoretical
and practical relevance of the link between physical fitness and
deviance as a way to identify organizationally actionable solutions.
For example, different means through which organizations can
reduce ego depletion can be examined as moderators, including
workplace napping (Brown, 2004), job redesign (e.g., scheduling,
reducing shift rotation; Christian & Ellis, 2011), and organizational
policies such as encouraging employees to take micro-breaks during
work (Mullins et al., 2014). Another important moderator to exam-
ine in future studies is trait self-control. Trait self-control refers to
the temporally relatively stable between-person differences in
capacity to regulate behaviors and inhibit impulses across domains
and contexts (Tangney et al., 2004). Individuals high on trait self-
control enjoy higher levels of physical and mental well-being, better
interpersonal relations, and greater financial success (de Ridder
et al., 2012; Tangney et al., 2004). When trait self-control is low,
the relationship between physical fitness and deviance is likely to be
strengthened as individuals with low trait self-control are more
likely to conserve their limited self-control resources during self-
control exertion (Baumeister & Vohs, 2007) and less effective in
monitoring and regulating their goal-directed behavior (Wan &
Sternthal, 2008; e.g., engaging in more physical activity and less
deviance). In contrast, when trait self-control is high, the relation-
ship between physical fitness and deviance is likely to be weakened

because individuals with high trait self-control are more effective in
allocating and investing their limited resources to inhibit their
impulses to engage in deviance (Christian & Ellis, 2011; de
Ridder et al., 2012). Testing this possibility is important, as it
suggests that the observed relationship between physical fitness
and deviance might be stronger among those chronically low in
self-control, who are otherwise most vulnerable to a host of issues,
including those concerning health, management of finances, learn-
ing, etc. (Baumeister et al., 2006).

In terms of practical implications of our findings, our work
suggests that in the pursuit of economic benefits, managers and
organizations should not neglect employees’ physical fitness.
Although our findings help predict who would be more likely to
engage in deviant behavior, we hope that our research motivates
organizations and economic systems to boost physical fitness among
the less physically fit, as opposed to discriminating against such
individuals. We propose that this is also a more sensible strategy
given that physical fitness is malleable in a relatively short period of
time (Corbin et al., 2008), so foregoing human capital potential
based on this characteristic would also be problematic from an
economic maximization standpoint. Thus, organizations may spon-
sor initiatives or interventions that include health seminars, corpo-
rate health, and fitness clubs to encourage physical activity and
healthy behaviors (Conrad, 1988a, 1988b; Daley & Parfitt, 1996).
Managers can also potentially draw on empirical evidence suggest-
ing that financial incentives can motivate people to engage in
physical activity and ultimately increasing physical fitness
(Charness & Gneezy, 2009).

Conclusion

Across three studies, our results show that physical fitness is
negatively related to deviance. Furthermore, we find that ego
depletion mediates this relationship. Our findings challenge the
widespread but empirically poorly supported claims from early
criminology that physical fit individuals are more likely to engage
in deviant behavior. In so doing, our studies uncover the social costs
of being physically unfit beyond the well-documented detrimental
effects on individual outcomes. Our research suggests that the
immense negative consequences economic activity generate in
terms of physical fitness also have hitherto invisible organizational
and economic costs associated with them. By factoring in costs
brought about through deviance, our hope is that organizations and
societies will become more invested in promoting physical fitness.
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