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Introduction

Psychosocial stress is a major health
threat in modern society (Gerber &
Schilling, 2018; Tomitakaetal., 2019). As
highlighted by the American Psycholog-
ical Association (2017), the occupational
environment constitutes one of the most
significant sources of stress. The process
linking psychosocial stress to disease is
considered to be highly complex and,
to date, not fully understood (Cohen,
Janicki-Deverts, & Miller, 2007). While
long-term (up to years) stress is related
to negative health outcomes (Elfering
et al., 2005), evidence suggests that this
relationship can in part be explained by
short-term (day-level) effects of stress
on health behaviors (Chandola et al.,
2008; Slopen et al., 2013; Sonnentag &
Jelden, 2009). In this article, we explic-
itly address these possible short-term
pathways of occupational stress, and
their potential effects on one specific
health behavior, namely physical activity
(Fransson et al., 2012; Kivimäki et al.,
2013; Kouvonen et al., 2013).

The importance of physical activity
for health is well acknowledged (Huang
et al., 2021a), whereby participation in
regularphysical activity is associatedwith
improved health and decreased mortal-
ity (Ekelund, Dalene, Tarp, & Lee, 2020;
Mora, Cook, Buring, Ridker, & Lee,
2007). Therefore, the World Health Or-
ganization recommends certain levels of
moderate-to-vigorous physical activity
(MVPA) per week (Bull et al., 2020).
Evidence further suggests that physical
inactivity is positively related to a variety
ofdiseases andhigher risks forpremature
death (Huang et al., 2021b). Research
has also shown that personal awareness
of these health effects is only a weak
predictor of people’s intention to be (or
to become) physically active and/or their
actual physical activity behavior (Faries,
2016; Rhodes & Courneya, 2003). As
introduced above, research has shown
that psychosocial stress at work predicts
lowered execution of healthy behaviors,
such as physical activity (Chandola et al.,
2008). Consequently, the negative effects
of psychosocial stress on health are pre-
sumed to be, at least partially, explained
by changes in health behaviors, namely
lowered levels of physical activity.

The resource model of self-control is
one often used theoretical model to ex-
plain the relationship between increased
psychosocial stress and changes in health

behaviors (Baumeister, Heatherton, &
Tice, 1994; Englert, 2016; Hagger,Wood,
Stiff, & Chatzisarantis, 2010; Sax, 1997).
Within this model, it is assumed that
stress reduces the available resources
for self-regulatory control, resulting in
difficulties tomaintain healthy behaviors
(Baumeister, Vohs, & Tice, 2007). Prior
investigations have shown that trait self-
control is associated with higher en-
gagement in physical activity indepen-
dently of people’s stress levels (Kinnunen,
Suihko, Hankonen, Absetz, & Jallinoja,
2012; Wills, Isasi, Mendoza, & Ainette,
2007). More importantly, research has
also demonstrated that trait self-control
facilitates maintenance of healthy behav-
iors (e.g., nonsmoking, healthy eating,
physical activity) if people are exposed to
stress (Crescioni et al., 2011; de Ridder,
Lensvelt-Mulders, Finkenauer, Stok, &
Baumeister, 2012; Martin Ginis & Bray,
2010; Oaten & Cheng, 2006).

Most prior research has focused on
the question whether physical activity
(and high levels of cardiorespiratory fit-
ness)has thepotential tomitigate someof
the deleterious health effects associated
with high stress levels (Gerber, Börjes-
son, Ljung, Lindwall, & Jonsdottir, 2016;
Gerber&Pühse, 2009;Gerberetal., 2019;
Klaperski, 2018; Park & Iacocca, 2014).
Therefore, investigating the reciprocal ef-
fect of stress on PA as a health behavior
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is an important, yet understudied field of
research (Gerber, Fuchs, & Pühse, 2013;
Gerber et al., 2015; Isoard-Gautheur, Gi-
noux, Gerber, & Sarrazin, 2019; Stults-
Kolehmainen & Sinha, 2013). Moreover,
modern technologies facilitate theassess-
ment of stress in naturalistic environ-
ments beyond retrospective self-reports
(Kasten & Fuchs, 2018). Ecological mo-
mentary assessment (EMA) is increas-
ingly used in sport and exercise science
(Reichert et al., 2020). Herein, portable
devices can assess multiple experiences
in realistic contexts, and in almost real-
time, rather than necessitating long-term
recall (Reichert et al., 2020; Stone&Shiff-
man, 1994). This is especially important
in the assessment of affective–emotional
processes, which have been shown to be
strongly influenced by recall bias, e.g., by
duration neglect (Fredrickson & Kahne-
man, 1993). Stress experiences are emo-
tionally represented phenomena which
further highlights the advantage of EMA
in capturing experiences within the con-
texts they are actually situated in (Kas-
ten & Fuchs, 2018; Reichert et al., 2020).
In the current study we applied EMA
to assess stress in real-life and close to
real-time in order to assess stress experi-
ences within personally relevant contexts
and with minimized recall bias (Reichert
et al., 2020). Applying the theoretical as-
sumptions of the resource model of self-
control, we expect that on a day with
more stress at work, participants have to
rely on self-control in order to engage
in physical activity after completion of
work.

An occupation which is particularly
known for encountering several acute
and chronic stressors is policing (Brown
& Campbell, 1990; McCreary &Thomp-
son, 2006). While police officers are ac-
knowledged to start their career in very
good health, some may develop severe
health problems due to the cumulative
impact of stress experienced during the
course of their career (Waters & Ussery,
2007). Reports on stress-related health
behaviors include smoking as well as al-
cohol consumption (McCarty, Aldirawi,
Dewald, & Palacios, 2019). As stated by
Buckingham,Morrissey,Williams, Price,
and Harrison, (2020), policing has be-
comeincreasinglysedentary. Inaddition,

a study by Ramey et al., (2014) showed
that police officers are more active on
days off duty.

Research questions and hypothesis

The main purpose of the present study
was tofindoutwhetherstressatworkdur-
ing theday influenceddevice-basedmea-
sured levels ofMVPAafterwork inpolice
officers. We also examined whether this
relationship was moderated by disposi-
tional self-control. Based on the liter-
ature presented above (Fransson et al.,
2012), we hypothesized that individuals
whoexperiencedmore stressduring their
working day would engage in lessMVPA
after work (Hypothesis 1). Moreover, we
expected that this association would be
moderated by participants’ dispositional
self-control (Oaten & Cheng, 2006), in
the sense that among individuals who
experienced high levels of occupational
stress, those who reported higher self-
control would be more able to main-
tain their MVPA levels than their coun-
terparts with low self-control (Hypoth-
esis 2A). Among participants who ex-
perienced low occupational stress, we
assumed that after-work MVPA levels
wouldbesimilaramongparticipantswith
low vs. high levels of dispositional self-
control (Hypothesis 2B). These relation-
ships are expected to be observable at
interindividual level.

Methods

Study design, participants and
procedures

The sample was recruited from a police
force in the canton Basel, a German-
speaking city in Switzerland. All officers
(N= 980, 290 women, 690 men) were in-
vited to participate in a comprehensive
health check, which was part of a larger
project, described previously (Schilling
et al., 2019). Out of all 980 information
recipients, 201 voluntarily participated
in the study (20.5% response rate). Data
were assessed between December 2017
and April 2018. A personalized health
profile was given to each officer after the
completion of the data assessment as an
incentive for participation. Moreover, all

officers had the opportunity to partici-
pate in a voluntary lifestyle coaching af-
ter the health check. Data extracted for
thepresent study include anthropometry,
cardiorespiratory fitness test, actigraphy,
smartphone-based assessment of work-
related stress experiences, as well as an
online survey on dispositional self-con-
trol andwork stress. All participants pro-
vided written informed consent before
data assessment. All procedures were in
line with the ethical principles described
in theHelsinkiDeclaration, and approval
was obtained for the study by the lo-
cal ethics committee (EKNZ: Project ID:
2017-01477).

Measures

Stress at work. The smartphone-based
assessment of work-related feelings of
stress started the day prior to the as-
sessment of one entire workday. This
procedure was chosen to assess one en-
tire workday for every participant. Data
from this single workday were then used
for data analysis. The sample limits of
this entire workday depended on partici-
pants’ shift schedule. These sample limits
ranged from12amto7pmfor shiftwork-
ers, and 9am to 5pm for office workers.
The same time windows were used to
distinguish between MVPA at vs. after
work (end of work until 12pm that same
day).

Stress at work was assessed in real-
life via EMA. Each time the participants
were contacted, they were asked to re-
spond to a set of questions on a smart-
phone (MotoG, 3rdGeneration) viaMo-
visensXS (movisens GmbH, Karlsruhe,
Germany), an app for Android smart-
phones. MovisensXS offers a web-based
software solution for question settings,
sampling contingents, and management
of participants; at a later stage, the soft-
ware processes and prepares data out-
put for analysis. Three sets of questions
were triggered in themorning, during the
workday, and in the evening. The present
paper considers the workday set, which
willnowbedescribed indetail: Thework-
day set sampled between 12am and 7pm
for all shift workers (matching their shift
schedule) and between 9am and 5pm for
regularofficeworkers. All setswere time-
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triggered once per hour with a random
appearance of ±15min. Therefore, par-
ticipants received up to 8 prompts during
their workday. At least one prompt had
to be answered to be regarded as valid for
dataanalysis. Theparticipantsresponded
to an alarm (tone and vibration), which
otherwise would repeat every 5min; if
participants did not complete the survey
after 15min, the current assessment was
closed. In addition, participants had the
opportunity to postpone the first alarm
for up to 15min. In this case, only one
further alarm was triggered 15min later.
Participants were instructed to only an-
swer the questionnaires if they were at
work.

Theworkdaysetconsistedofquestions
about stress experiences as well as fur-
ther affective states described previously
(Schilling et al., 2020). This paperwill fo-
cus on the stress experiences only. Stress
experiences were assessed with a single
item: “How stressed do you feel at the
moment?” The answer was given on a 5-
point Likert scale from 1 (not at all) to 5
(very). Validity of similar single items
for the assessment of stress symptoms
has been provided previously (Elo, Lep-
pänen, & Jahkola, 2004). Due to the as-
sumed day-level association of stress ex-
periences at workwith subsequent physi-
cal activity after work, stress experiences
of one workday have been aggregated.
In order to support validity of this pa-
rameter, we canprovide correlationswith
further stress measures, which were as-
sessed aspart of the biggerproject and are
not of further interest for the present pa-
per. The additional measures are (a) the
evening assessment of overall perceived
stress at work (EMA evening prompt),
(b) the16-itemEffort–RewardImbalance
Questionnaire (Siegrist, 1996). Correla-
tions with stress at work were r= 0.59
(p< 0.001) for the evening assessment of
stress at work, and r= 0.47 (p< 0.001) for
the Effort–Reward Imbalance ratio.

Physical activity. Physical activity was
assessed using ecgMove3 sensors (mo-
visens GmbH). These sensors record
three-dimensional acceleration (63Hz),
and barometric altitude (8Hz) as raw
dataoninternalmemory. Evidenceabout
validity and reliability to accurately cap-

Abstract

Ger J Exerc Sport Res 2022 · 52:290–299 https://doi.org/10.1007/s12662-022-00810-5
© The Author(s) 2022

R. Schilling · R. Cody · S. Ludyga · S. Brand · O. Faude · U. Pühse · M. Gerber

Does dispositional self-control moderate the association between
stress at work and physical activity after work? A real-life study
with police officers

Abstract
Background. Psychosocial stress is a major
health threat in modern society. Short-term
effects of stress on health behaviors have
been identified as relevant processes. This
article examines the moderating effect of
dispositional self-control on the association
between stress at work and moderate-to-
vigorous physical activity (MVPA) after work.
Methods. In a sample of 153 po-
lice officers (103 men, 50 women,
mean age= 39.3± 10.4 years), daily occupa-
tional stress and hours worked were assessed
via ecological momentary assessment
(smartphone-based single item) in real-life.
Dispositional self-control was assessed via
an online questionnaire, whereas physical
activity was assessed via accelerometry.
A hierarchical linear regression analysis was
performed to test main and interaction
effects.
Results. Bivariate correlations showed that
perceived stress at work was positively

correlated with hours worked (r= 0.24,
p< 0.001, 95% CI [0.09, 0.39]), whereas
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dispositional self-control (r= –0.27, p< 0.001,
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neither associated with stress at work nor
with dispositional self-control. The regression
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between stress at work and dispositional self-
control on after-work MVPA.
Conclusion. Using a state-of-the-art
ecological momentary assessment approach
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ture physical activity has been provided
previously (Härtel, Gnam, Löffler, &Bös,
2011). Participants wore the device on
a textile dry electrode chest belt. Data
were processed with the DataAnalyzer
software (movisens GmbH). This soft-
ware provides a report of activity classes,
and nonwear time (Anastasopoulou,
Stetter, & Hey, 2013; Anastasopoulou,
Tansella, Stumpp, Shammas, & Hey,
2012; Härtel et al., 2011). The cut points
have been set at 60-seconds epochs
assuming an appropriate resolution to
describe the activity behavior in adults
(Trost, McIver, & Pate, 2005). Only
participants with less than 30min of
recorded nonwear time for each seg-
ment of work or after-work physical
activity were included. Physical activity
scores (in minutes) were derived for
MVPA at work, and MVPA after work
(Anastasopoulou et al., 2013; Härtel
et al., 2011).

Dispositional self-control.Dispositional
self-controlwasmeasuredonceviaonline

questionnaire with a German short form
of the Self-Control Scale (SCS; Tangney,
Baumeister, & Boone, 2004). The instru-
mentconsistsof13 items (e.g., “I amgood
at resisting temptation.” or “I have a hard
time breaking bad habits.”), which were
answered on a 5-point Likert scale rang-
ing from 1 (not at all) to 5 (very much).
The mean score was calculated to ob-
tain an overall index, with higher scores
reflecting higher levels of dispositional
self-control. The validity and reliability
of the SCS have been documented pre-
viously (Bertrams & Dickhäuser, 2009).

Cardiorespiratory fitness. Cardiorespi-
ratory fitness was assessed with the val-
idated and internationally applied Ås-
trandFitnessTest (Nordgrenet al., 2014).
In a submaximal performance test on
a bicycle ergometer (Ergofit Ergo Cy-
cle 1500), maximal oxygen consump-
tion (VO2max) was estimated by stan-
dardized extrapolations of heart rates at
certain resistances (Åstrand & Rodahl,
2003; Foss & Keteyian, 1998). Stan-
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Table 1 Descriptive statistics formain study variables
Women (n= 50) Men (n= 103) Complete sample (N=153)

M SD M SD M SD Min Max Skew Kurt

Time worked (h) 7.96 1.21 7.83 1.02 7.87 1.09 7.00 12.00 1.64 2.80

Time after work (h) 5.70 1.07 5.88 1.05 5.82 1.06 3.00 8.00 0.02 –1.09

Stress at work 1.64 0.62 1.76 0.67 1.72 0.65 1.00 3.86 0.93 0.35

VO2max (ml/kg/minutes) 45.49 12.57 44.98 10.87 45.15 11.41 21.90 89.40 0.71 0.93

BMI (kg/m2) 24.01 3.14 26.89 3.65 25.95 3.73 18.33 37.44 0.83 0.85

Dispositional self-control 3.30 0.56 3.35 0.53 3.34 0.54 2.08 4.67 0.04 –0.48

MVPA at work (minutes) 28.22 35.78 28.29 22.93 28.27 27.67 1.00 233.00 3.47 19.78

MVPA at work (log-transformed) 2.81 1.13 3.03 0.85 2.96 0.95 0.00 5.45 –0.82 1.68

MVPA after work (minutes) 11.16 10.66 14.66 15.71 13.52 14.32 0.00 93.00 2.36 8.10

MVPA after work (log-transformed) 1.97 1.01 1.80 2.09 7.87 1.09 7.00 12.00 1.64 2.80

Number of participants: N= 153 across all study variables
Mmean, SD standard deviation,Minminimum,Maxmaximum, Skew skewness, Kurt kurtosis, VO2maxmaximal oxygen consumption, BMI body mass index,
MVPAmoderate-to-vigorous physical activity

dardized instructions prior to the test-
ing included the avoidance of any stren-
uous physical activity for 24h, as well
as heavy meals, and liquids other than
water for 3h. For the test, participants
were equipped with a heart rate mon-
itor (Polar Electro, Kempele, Finland).
Standardizedworkloadswere set formen
(150W) andwomen (100W).Thiswork-
load was adjusted to keep the heart rate
in the range of 130–160 (bpm) for partic-
ipants <40 years, and 120–150 (bpm) for
participants ≥40 years. Cycling cadence
was set at 60 rotations per minute. At
the end of each minute, heart rate was
noted, and participants stated their per-
ceived exertion on the Borg scale (Borg,
1998). Prior to the test, participants were
instructed that perceived exertion should
be between 11 and 16 points on the scale
(below themaximumrange; Borg, 1998).
Standardized encouragements were used
and participants were controlled for can-
celation criteria (Ferguson, 2014). After
6min, the test ended if the heart rate
during the last 2min did not vary by
more than 5 beats per minute. Other-
wise, participants were asked to proceed
for another minute until this criterion
was met. The mean heart rate of the fi-
nal 2min was compared against the final
stage watts to achieve a gender adjusted
VO2max (ml/kg/min).

Anthropometry. Height was measured
to the nearest 5mm using a stationary
stadiometer. Weight was assessed with
a wireless body composition monitor

(BC-500; Tanita Corp., Tokyo, Japan).
The body mass index (BMI) was cal-
culated as body weight in kilograms
divided by height in meters squared.

Statistical analyses

While the data structure of stress expe-
riences at work offers multiple measure-
ments per individual, aggregated mean
levels of this parameter were used in the
present analyses. Herein, the analyses are
consistent with the theoretical assump-
tion that daily levels of stress experiences
at work would negatively influence the
level of physical activity after work. This
approach aims for a simplified statistical
model of a phenomena that is complex
in structure. Descriptive statistics were
calculated for all main study variables
(. Table 1). Furthermore, in order to
summarize the data, to show the degree
of relationship between the main study
variables, and to substantiate the sub-
sequent moderation analysis, bivariate
correlations are provided (. Table 2). Bi-
variate Pearson product–moment corre-
lations were calculated between the con-
tinuousvariablesMVPAatworkandafter
work (accelerometry), cardiorespiratory
fitness, perceived stress at work, dispo-
sitional self-control, hours worked, and
hours after work. To explore possible
moderating effects of dispositional self-
controlon the relationshipbetweenstress
at work and MVPA after work, we per-
formed a 5-step hierarchical linear re-
gression analysis (. Table 3). Following

the procedures proposed by Aiken and
West (1991), themoderating effect of dis-
positional self-control was tested via the
interaction term. Variables were entered
in the regression equation in the fol-
lowing order: sociodemographic back-
ground and BMI (step 1), hours worked
and hours after work (step 2), estimated
VO2max and physical activity at work
(step 3), stress at work and dispositional
self-control (step 4), and the interaction
term between stress at work and dispo-
sitional self-control (step 5). Stress at
work and self-control were centered (z-
standardized)before the interaction term
was calculated. In the results section, we
report the stepwise changes in R2, and
the regression weights (including stan-
dardized Betas) for each predictor vari-
able in the final model. All statistical
analyses were performed using SPSS 26
(IBM Corporation, Armonk, NY, USA),
and p-values of <0.05 were considered
statistically significant. Due to severe
deviations from the normal distribution
(West, Finch, & Curran, 1995), MVPA
at work and MVPA after work were log-
transformed before the regression anal-
ysis was calculated.

Results

Sample description

As reported above, the initial sample
consisted of 201 police officers, of which
166 (82.6%) provided valid accelerom-
eter data, 176 had valid real-life stress
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data (87.6%), and 190 answered the
online questionnaire including sociode-
mographic variables and dispositional
self-control (94.5%). For the present
analyses, we used data from 153 indi-
viduals who had complete data across
all study variables. This final sample had
a mean age of 39.34± 10.37 years (range
22–62 years), consisted of 50 women
(32.7%), and 66 participants (43.1%)
worked in the shift schedule. Moreover,
11.8% (n= 18) had higher education
(university or college), 30.7% (n= 37)
had a high school degree, whereas 57.5%
(n= 88) had basic vocational education
and training.

Descriptive statistics for all main
study variables are presented in. Table 1.
Mean time worked is below 8h due to
the proportion of shift workers who had
a 7h shift at the day of the data assess-
ment. Participants answered 6.50± 1.39
prompts during the workday.

Bivariate correlations between
study variables

. Table 2 displays the bivariate correla-
tions between the study variables. Time
worked showed a small positive cor-
relation with MVPA at work, whereas
time after work was positively asso-
ciated with MVPA after work. Stress
at work was positively correlated with
time worked. Higher dispositional self-
control was negatively correlated with
perceived stress at work. Moreover,
higher VO2max was associated with
lower BMI, whereas lower BMI was
weakly, but significantly correlated with
higher dispositional self-control and
higher MVPA at work. MVPA at work
was positively correlated with MVPA af-
ter work. No significant association was
observed for stress at work and MVPA
at/after work.

Main and interaction effects of
stress at work, dispositional self-
control on MVPA after work

As shown in . Table 3, the hierarchical
linear regression explained 14% variance
in MVPA after work. In the final model,
no significant association was found be-
tween MVPA after work, sociodemo-
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Table 3 Hierarchical linear regression to predictMVPAafterwork
MVPA after work (log-transformed)

ΔR2 Beta Standardized β CI

Step 1 0.08* – – – –

Age – –0.02 –0.13 –0.05 0.01

Gendera – –0.02 –0.01 –0.70 0.65

Education – 0.06 –0.05 –0.27 0.14

Shift workb – 0.97 0.27 –1.41 3.35

BMI – –0.08 –0.16 –0.17 0.01

Step 2 0.01 – – – –

Time worked – –0.18 –0.11 –1.01 0.64

Time after work – 0.09 0.05 –0.72 0.90

Step 3 0.01 – – – –

VO2max – 0.01 0.06 –0.02 0.04

MVPA at work (log-transformed) – 0.15 0.08 –0.18 0.47

Step 4 0.03 – – – –

Stress at work – –0.17 –0.06 –0.67 0.32

Dispositional self-control – 0.49 0.14 –0.10 1.07

Step 5 0.00 – – – –

Stress at work× dispositional self-control – 0.10 0.06 –0.17 0.37

Total R2 0.14 – – – –

Number of participants: N= 153 across all study variables
BMI body mass index,MVPAmoderate-to-vigorous physical activity, CI confidence interval,
VO2maxmaximal oxygen consumption
aGender: 0= female, 1=male
bShift work: 0= office hours, 1= shift work
*p< 0.05

graphic background and BMI (step 1).
Although shift work, higher BMI, higher
age, andmore hours worked were related
to decreased MVPA after work, none of
these predictors reached the level of sta-
tistical significance. Against our expecta-
tion, neither stress at work, dispositional
self-control nor the interaction between
the latter two variables significantly ex-
plained variations in MVPA after work
in the regression model.

Discussion

We investigated the effects of acute stress
at work on MVPA after work in con-
sideration of dispositional self-control as
a moderating variable. We hypothesized
that with increased experiences of stress
at work, individuals with higher levels of
dispositional self-control would be more
likely to maintain their levels of MVPA
after work. However, this assumption
was not confirmed in the present sample
of police officers. Thus, the level of stress
at work did not significantly predict the

level of MVPA after work, regardless of
the level of dispositional self-control.

This finding is to some extent at odds
with previous evidence. Sonnentag and
Jelden (2009) showed that police officers’
situational constraints were in fact nega-
tively related to self-regulatory resources
and physical activity after work. How-
ever, role ambiguity and time pressure as
different types of stressors did not show
similar effects. Consequently, different
stressors may antecede different effects
on self-regulatory measures as well as
health behaviors. These effects could be
explained by different stress regulatory
pathways in the brain (Maier, Makwana,
& Hare, 2015). However, evidence re-
garding interaction effects of stress and
dispositional self-control on subsequent
physical activity is scarce. Some studies
on the more general effects of psychoso-
cial stress on subsequent physical activity
indicate possible gender effects. A study
withpoliceofficersbyRameyet al. (2014)
presented evidence that the association
of psychosocial stress at work and sub-
sequent physical activity was not direct

but moderated by gender. However, we
did not find significant effects based on
gender in the present sample. In a sam-
ple of college-aged women, Lutz, Stults-
Kolehmainen, and Bartholomew (2010)
showed that sports participation under
stress was predicted by stages of change.
During the examination period, partici-
pants in the maintenance stage exercised
more, while other stages showed the op-
posite or no associations. The explana-
tion presented by Lutz et al. (2010) was
that consistent exercisers invested self-
regulatory efforts in executing the health
behavior over a long period of time. In
turn, there would be less self-regulation
involved in the later stages of change.
Scholars generally agree that self-control
constitutes a major source of self-regula-
tion (Baumeister et al., 1994; Tangney
et al., 2004). Consequently, self-con-
trol may determine the long-term for-
mation of behavior, rather than short-
term variations (de Ridder et al., 2012).
Hence, self-control would be an impor-
tant factor in the formation of autom-
atization/habit (de Ridder et al., 2012),
which, in turn, would make a behav-
ior less prone to depletion of self-control
resources (Hagger et al., 2016). This is
in line with the above-mentioned study
by Sonnentag and Jelden (2009) who as-
sessed routines for off-job activities as
a measure of automatization/habit. The
authors showed that routines for off-job
activitieswere positively related to leisure
time sports activities. However, routines
for off-job activities did notmoderate the
relationship between daily levels of stress
at work and subsequent physical activity
after work (Sonnentag & Jelden, 2009).

In summary, with the assumed effects
of different levels of habituality of physi-
cal activity, the current findings aremore
consistent with previous research, which
mainly focused on inactive individuals.
Choi et al. (2010), for example, found
effects of work stress on physical activity
after work in a sample of 2019 workers
(age range 32–69 years) where merely
15% of the participants were moderately
to vigorously active. In the present sam-
ple, the percentage of participants who
did not perform MVPA after work was
only5.2%. Ofthosewhoweremoderately
to vigorously active, 80.4% performed at
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least 30min of MVPA per day. These ac-
tivity levels include a certain possibility
of habituality, which, as described above,
may be less affected by daily stressful
experiences. Our dataset does not al-
low interpretations of this mechanism
due to the fact that levels of habitual-
ity of physical activity were not assessed.
Nevertheless, in an occupation as polic-
ing, formanyemployees, physicalactivity
and resulting fitness are necessary com-
ponents to execute services safely (for
the officers themselves and for cowork-
ers). Therefore, exercise training is part
of professional education, fitness tests are
common practice, and sport facilities are
easily accessible, which reflects a certain
cultural integration of physical activity
behavior (Waters & Ussery, 2007; West-
marland, 2017). While stress has been
shown to influence a multitude of health
behaviors (Park & Iacocca, 2014), dispo-
sitional self-control has been shown to be
more important to some behaviors than
others (de Ridder et al., 2012). Due to
these circumstances and the additional
relevance of shift work, other health be-
haviors (such as eating behavior) may
be more prone to varying levels of psy-
chosocial stress in police officers (Can &
Hendy, 2014; Westmarland, 2017).

In this respect, we want to highlight
the positive correlation between dis-
positional self-control and psychosocial
stress in the present data. This result is in
line with previous research on the direct
association between dispositional self-
control and psychosocial stress (Galla &
Wood, 2015; Nielsen, Bauer,&Hofmann,
2020). The evidence base, however, is
small and mainly relies on student sam-
ples; hence, the present study is oneof the
first investigations providing evidence
in an occupational setting. Galla and
Wood (2015) explained the effect of self-
control on stress experiences with the
dual-process model (Strack & Deutsch,
2004), in which automatic processes
stand opposite costlier reflective pro-
cesses. These automatic processes are
thought to be efficient responses with
little to no conscious awareness or inten-
tion involved. Reflective processes, on
the other hand, are costlier higher-order
processes that take more time to pro-
cess and involve intention. Therefore,

intention-oriented behavior is gener-
ally rooted in reflective processes and
eventually becomes habitual over time.
Following Galla and Wood (2015), self-
control has to be exerted when reflective
and automatic processes are in conflict.
With lower resources available, for ex-
ample, if psychosocial stress is high,
automatic processes are more likely to
determine thoughts, emotions, and be-
havior. In these situations, individuals
with higher levels of dispositional self-
control are more able to exert reflective
processes and follow their long-term
goals. The capacity to shift towards
reflective processes has been termed
thought control ability and was shown
to be a strong predictor of psychological
health and well-being (Luciano, Algar-
abel, Tomás, & Martínez, 2005). Taken
together, while coping mechanisms may
influence health behavior, self-control
may alter stress appraisals in the first
place. Hence, dispositional self-control
may buffer the effects of psychosocial
stress on health behaviors, by changing
the stress experience/exposure (Nielsen
et al., 2020). This, however, would cover
the measurable effects of psychosocial
stress experiences on health behaviors.
This proposed mechanism is speculative
at this point. Based on the data presented
here, we can merely state that self-con-
trol seemed to alter stress experiences in
police officers.

The strength of our study was that
we examined our research question in
a naturalistic setting with psychometric
data being assessed in almost real-time.
Thisnovelty isanadvantageoverprevious
work because of its high external validity
and a lowered recall bias. Furthermore,
we controlled for fitness levels, which is
an important factor in the relationship
between affect and intensity of physical
activity (Lutz et al., 2010). Despite these
advantages, the findings of the present
study have to be interpreted with caution
due to several limitations. These limita-
tions include the use of a convenience
sampling method, a relatively high level
of physical activity in the sample, as well
as an uneven gender distribution, which
may be representative of a general po-
lice force, but not a general population.
Based on the increased standard error

related to the interaction term in sta-
tistical analyses, the present sample size
may have been a limiting factor in de-
tecting significant main and interaction
effects. Furthermore, while the applied
methodology offers realistic insight in
the acute stress perception of police offi-
cers, the assessment did not take place in
a controlled setting. Therefore, it could
be argued that the stress experiences at
workmaynothavebeensufficient toshow
effects on health behavior. However, the-
ory as well as empirical evidence unani-
mously support the assumption that po-
lice officers encounter a multitude of oc-
cupational stressors and that resulting
perceived stress is accordingly high (Ar-
ial, Gonik, Wild, & Danuser, 2010; Ger-
ber, Hartmann, Brand, Holsboer-Trach-
sler, & Pühse, 2010; Simons & Barone,
1994; Violanti et al., 2017). In order to
approach this issue in future research,
assessment over longer periods of time
could be considered in order to increase
the chances of variability in stress experi-
ences. The assessment of daily stress over
several weeks would lower participant’s
ability to anticipate stress levels. This
approach would further reveal whether
physical activity levels differ on dayswith
low, moderate or high stress levels and
further facilitate within-person analysis.

Conclusion

The present data did not support the as-
sumption that stress at work influences
physical activity levels after work in po-
lice officers. However, based on the lim-
ited empirical evidence available, no fi-
nal conclusions can be drawn regard-
ing the generalizability of these results.
This study offers new insights based on
state-of-the art ecologicalmomentary as-
sessment of feelings of stress in real life.
When feasible, similar research endeav-
ors should consider longer assessment
periods for a greater variety in daily stress
levels.
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