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Sammanfattning

Bakgrund: Situationsbunden sjadlvkontroll (state self-control) har foreslagits paverka idrotts- och
trdningsprestation, men litteraturen varierar avsevért avseende deltagarpopulationer, experimentella

manipulationer och prestationsutfall.

Syfte: Denna litteraturdversikt (scoping review) syftade till att kartligga hur utdvande av
situationsbunden sjilvkontroll har undersokts hos friska vuxna och att sammanfatta dess

rapporterade effekter pa efterfoljande idrotts- och tréningsprestation.

Metod: Systematiska sokningar genomfordes i PsycINFO, SPORTDiscus, PubMed och Scopus.
Studier inkluderades om de experimentellt manipulerade situationsbunden sjilvkontroll inom ett
sekventiellt uppgiftsparadigm och bedomde ett efterfoljande utfall relaterat till idrotts- eller
trdningsprestation. Data extraherades avseende studiekarakteristika, manipulationer, regulatoriska

processer, prestationsuppgifter och resultat.

Resultat: Tjugosex studier publicerade mellan 2010 och 2024 inkluderades. De flesta anvéinde
modifierade Stroop- eller transkriptionsuppgifter och undersokte framst responshamning. Tidigare
utdvande av sjdlvkontroll var generellt associerat med forsdmrad uthéllighet, muskuldr uthallighet
och idrottsspecifik prestation, dven om flera studier rapporterade blandade, kontextberoende eller
uteblivna effekter. Ingen enskild psykologisk mekanism forklarade konsekvent de observerade

forsdmringarna.

Slutsats: Tidigare utdvande av situationsbunden sjilvkontroll var generellt associerat med
forsdmrad efterfoljande idrotts- och trdningsprestation, d&ven om effekterna varierade mellan studier

och inte konsekvent kunde forklaras av en enskild bakomliggande mekanism.

Nyckelord: Situationsbunden sjdlvkontroll; ego-utmattning; idrottsprestation; tréningsprestation



Abstract

Background: State self-control has been proposed to influence sport and exercise performance, but
the literature varies considerably in participant populations, experimental manipulations, and

performance outcomes.

Aim: This scoping review aimed to map how state self-control exertion has been investigated in

healthy adults and summarize its reported effects on subsequent sport and exercise performance.

Methods: Systematic searches were conducted in PsycINFO, SPORTDiscus, PubMed, and Scopus.
Studies were included if they experimentally manipulated state self-control within a sequential-task
paradigm and assessed a subsequent sport or exercise performance outcome. Data were extracted on

study characteristics, manipulations, regulatory processes, performance tasks, and findings.

Results: Twenty-six studies published between 2010 and 2024 were included. Most used modified
Stroop or transcription tasks and primarily examined response inhibition. Prior self-control exertion
was generally associated with impaired endurance, resistance, and sport-specific performance,
although several studies reported mixed, context-dependent, or null effects. No single psychological

mechanism consistently explained the observed impairments.

Conclusion: Prior state self-control exertion was generally associated with impaired subsequent
sport and exercise performance, although the effects varied across studies and were not consistently

explained by a single underlying mechanism.

Keywords: state self-control; ego depletion; sport performance; exercise performance
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1. Introduction

Within sport and exercise, individuals are frequently required to override impulses, tolerate
discomfort, maintain attentional focus, and persist despite fatigue, pressure, and other situational
demands (Latinjak & Hatzigeorgiadis, 2021). These demands highlight the close interaction
between cognitive regulation and physical performance. Effective execution requires more than
strength, endurance, and technical proficiency, it also depends on the ability to regulate one’s
thoughts, attention, emotions, and behavior (Englert et al., 2020; Inzlicht et al., 2021).
Consequently, self-control, understood as the capacity to regulate behavior to remain aligned with
task-relevant goals, has been identified as an important determinant of successful performance

across a broad range of sporting and exercise contexts (Weinberg & Gould, 2019).

Although self-control has been studied for more than 50 years in psychology more broadly, its
application to sport and exercise began to receive greater research attention around the beginning of
the twenty-first century (Englert et al., 2020). While research has traditionally focused on trait self-
control, reflecting relatively stable individual differences in regulatory capacity (Moffitt et al.,
2011), growing interest has emerged in the more momentary capacity of state self-control (Englert
et al., 2020). Unlike trait self-control, state self-control fluctuates over time and is assumed to vary

depending on the immediate demands of a given situation.

Given the dynamic nature of state self-control, researchers have increasingly examined its
relationship with a wide range of performance outcomes, including physical endurance, technical
skill execution, and cognitive aspects of performance. Experimental studies have commonly
manipulated state self-control prior to performance tasks in order to investigate how temporary
changes in regulatory capacity influence subsequent performance (Englert et al., 2020; Gillebaart,
2018; Inzlicht et al., 2021). However, the breadth and characteristics of this literature remain
unclear, making it difficult to obtain an overall understanding of how state self-control has been

investigated across sport and exercise settings.

The following background section expands on the concept of self-control, the theoretical
perspectives proposed to explain the effects of prior self-control exertion on subsequent
performance, the experimental paradigms used to investigate state self-control, and previous

research within sport and exercise.



2. Background

Several theoretical perspectives have been proposed to explain the cognitive processes underlying
self-control. While these perspectives differ in their assumptions regarding how self-control
operates, experimental research within sport and exercise has predominantly been guided by the
strength model of self-control (Baumeister et al., 2007), with other perspectives offering alternative

explanations for fluctuations in self-control.

2.1 Theoretical Perspectives

The predominant theoretical framework underlying experimental research on state self-control is
the strength model of self-control, sometimes referred to as the resource model. According to the
model, self-control is conceptualized as relying on a limited regulatory resource that is required
whenever individuals deliberately override dominant responses, inhibit impulses, or persist in goal-
directed behavior despite competing demands (Baumeister et al., 2007). Similar to the way a muscle
becomes fatigued following repeated exertion, acts of self-control are assumed to temporarily
reduce the available capacity for subsequent acts of self-control, resulting in a temporary state

referred to as ego depletion (Baumeister et al., 1998; Hagger et al., 2010).

The model assumes that because multiple acts of self-control rely on the same underlying resource,
exerting self-control during one task should impair performance on a subsequent task that also
requires self-control. Importantly, this impairment is not expected to be task-specific. Rather, the
depletion of the underlying resource is proposed to generalize across different forms of self-control,
regardless of whether the subsequent task involves cognitive, emotional, or physical regulation
(Martin Ginis & Bray, 2010). This assumption forms the theoretical basis for much of the

experimental research examining acute changes in state self-control.

Alternative theoretical perspectives conceptualize self-control in ways that extend beyond the
depletion of a limited resource. For example, the shifting priorities model proposes that the apparent
decline in self-control following prior exertion reflects dynamic changes in motivation and attention
rather than the depletion of a finite resource. According to this perspective, exerting self-control
shifts attention toward effort-related costs and competing rewards, making continued self-control
progressively less worthwhile (Inzlicht et al., 2014). Similarly, the value-based choice model
conceptualizes self-control as a decision-making process in which the expected benefits of exerting
control are weighed against its effort-related costs and the value of alternative responses (Berkman
et al., 2017). Continued effort therefore depends on whether exerting control is judged to be

worthwhile rather than on the availability of a limited regulatory resource. Several additional



perspectives on self-regulation and self-control have also been proposed (Inzlicht et al., 2021;
Latinjak, 2025). However, despite these theoretical developments, the strength model continues to
provide the primary theoretical framework underpinning the experimental paradigms employed in

sport and exercise research (Englert et al., 2020).

A related, but conceptually distinct, theoretical perspective concerns mental fatigue (Van Cutsem et
al., 2017). Whereas state self-control research has traditionally been interpreted within the strength
model and other various self-control frameworks, mental fatigue research has largely been guided
by the psychobiological model of endurance performance, which proposes that prolonged cognitive
activity impairs performance primarily by increasing the perception of effort rather than through
depletion of a limited self-control resource (McCormick et al., 2015). Although both constructs
involve cognitive effort and may impair subsequent physical performance, state self-control studies
typically employ brief self-control manipulations within the sequential-task paradigm, whereas
mental fatigue research generally uses prolonged cognitively demanding tasks (often lasting 30-90
minutes) designed to induce sustained mental fatigue (Marcora et al., 2009). Consequently, these
constructs are often considered conceptually related but experimentally distinct, and they have

frequently been investigated as separate research domains.

2.2 Experimental Paradigms

Experimental research examining the acute effects of state self-control has predominantly employed
the sequential-task paradigm originally introduced by Baumeister et al. (1998) within the ego-
depletion literature. This paradigm is directly derived from the strength model of self-control and is
designed to test the prediction that prior acts of self-control temporarily impair subsequent

performance on another task requiring self-control.

Within the sequential-task paradigm, participants first complete an experimental manipulation
intended to induce self-control exertion. This initial task typically requires the inhibition of
dominant or automatic responses, the regulation of emotions, or the maintenance of task goals
despite competing impulses. Participants subsequently complete a second task that similarly
requires self-control, allowing researchers to compare performance following self-control exertion
with performance in a control condition. According to the strength model, reduced performance
during the second task reflects a temporary state of ego depletion resulting from the prior exertion

of self-control (Baumeister et al. 1998).

Although a range of experimental manipulations has been developed and continues to be used in

contemporary research, most are designed to elicit self-control by requiring participants to inhibit



dominant or well-learned responses, maintain goal-directed behavior despite competing impulses,
or regulate thoughts and emotions. Among the most frequently employed is the incongruent Stroop
task, in which participants must inhibit the automatic tendency to read a word and instead identify
its font color (Stroop, 1935). Other common manipulations include transcription tasks requiring
habitual writing responses to be overridden by omitting specified letters (Arber et al., 2017),
emotion-regulation tasks requiring participants to suppress emotional reactions to affective material
(Wagstaff, 2014), attention-control tasks, and response-inhibition paradigms such as the Stop-signal
task (Englert et al., 2020). Although these tasks differ in specific self-control requirements, they
share the aim of creating a temporary period of effortful self-control exertion before subsequent

performance is assessed.

Within sport and exercise research, the sequential-task paradigm has been adapted by combining
these self-control manipulations with subsequent assessments of physical or sport-specific
performance, as illustrated in Figure 1. Following the initial manipulation, participants have
completed endurance tasks, persistence tasks, motor-skill assessments, and sport-specific technical
tasks such as basketball free throws, dart throwing, and sprint starts, to name a few (Martin Ginis &
Bray, 2010; Englert & Bertrams, 2012; Englert et al., 2015a; Hoskens et al., 2024). By comparing
subsequent performance after a self-control manipulation with performance following an
appropriate control task, researchers aim to determine whether prior self-control exertion influences

acute subsequent sport or exercise performance.

Task 1 - Task 2 -
self-control sport / exercise Q 5o
manipulation performance %O
O
—> —>
Performance outcome
measured & compared
Self-control resource Self-control resource
before the first task after the first task
= ego depletion

Figure 1. The strength model sequential-task paradigm for studying state self-control in sport and exercise. According
to the model, self-control is a single, limited resource shared across unrelated tasks. Exerting self-control during an
initial task temporarily reduces the resource available for a subsequent task, a state referred to as ego depletion.



2.3 Previous Research

Building upon the strength model and the sequential-task paradigm, a growing body of research has
investigated whether prior self-control exertion influences subsequent sport and exercise
performance. Over the past two decades, experimental self-control manipulations have been applied
to an increasingly broad range of sport- and exercise-related performance tasks. Early research was
comparatively narrow in scope, with many studies conducted before 2010 assessing subsequent
performance through sustained isometric handgrip contractions performed until task failure
(Muraven et al., 1998; Martijn et al., 2002; Murtagh & Todd, 2004; Martijn et al., 2007; Bray et al.,
2008; Tyler & Burns, 2008). Although these studies provided important initial evidence that prior
self-control exertion could impair subsequent physical performance, the ecological validity and
generalizability of handgrip persistence to more sport-specific and exercise-related performance
were limited. From approximately 2010 onward, the literature became more methodologically
diverse, incorporating a broader range of exercise and sport-specific outcomes, with cycling,
sprinting, resistance exercise, and dart throwing representing some examples (Martin Ginis & Bray,
2010; Dorris et al., 2012; Englert & Bertrams, 2012, 2014; Englert & Wolff, 2015).

Despite increasing research interest, the literature remains conceptually fragmented. Although state
self-control is commonly investigated using the sequential-task paradigm, studies differ
considerably in both the aspects of self-control they examine and how these are operationalized
(Englert & Bertrams, 2012; Graham et al., 2015; Boat & Taylor, 2017). Rather than investigating
self-control as a unified construct, many studies focus on specific self-control-related processes,
such as attentional control, response inhibition, persistence, effort regulation, or emotion regulation
(Englert & Bertrams, 2012; Wagstaff, 2014; Graham et al., 2017; Boat et al., 2018). Consequently,
the literature has developed across partially overlapping but distinct lines of research. This
conceptual variation is accompanied by considerable methodological heterogeneity. For example,
studies differ in the experimental manipulations used to elicit self-control exertion, the types of
sport or exercise performance assessed, and how performance was measured. (Martin Ginis & Bray,
2010; Englert et al., 2015a; Hunte et al., 2022). As a result, it remains difficult to obtain an
integrated overview of which experimental manipulations have been applied, which self-control-
related processes have been investigated, and how these have been linked to different sport and

exercise performance outcomes.

Taken together, these observations highlight the need to systematically map and synthesize the
existing literature by identifying commonly employed experimental approaches, performance

outcomes, and the methodological characteristics of research examining state self-control in relation



to sport and exercise performance. Such a synthesis may also help identify areas in which evidence

is well established, as well as areas where important knowledge gaps remain.

2.4 Aim

The aim of this scoping review is to systematically map and describe how state self-control exertion
has been investigated in healthy adults in relation to subsequent sport and exercise performance.
Specifically, the review examines participant characteristics, study designs, self-control
manipulations and their underlying regulatory processes, sport and exercise performance tasks and

outcomes, and the effects reported.

2.5 Research Questions
Specifically, the review addresses the following questions:
1. How has state self-control exertion been investigated in healthy adults in relation to subsequent

sport and exercise performance?

2. What effects of state self-control exertion on subsequent sport and exercise performance have
been reported?

10



3. Methods

3.1 Review Framework

This study was conducted as a scoping review of state self-control and sport and exercise
performance. A scoping review design was considered appropriate given the broad and
conceptually heterogeneous nature of the research field and the aim of providing an overview of the
existing evidence rather than evaluating intervention effects or estimating effect sizes. The review
was reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) (Tricco et al., 2018). The review followed
a structured process including predefined eligibility criteria, systematic database searches, study
selection, and systematic extraction of study characteristics and findings to enhance transparency

and reproducibility.

To structure the review question and guide the search strategy, the PCC (Population, Concept,
Context) framework was applied, as recommended for scoping reviews. The framework informed
the development of the eligibility criteria and the identification of relevant search terms and
databases. Population referred to healthy adult individuals, the concept concerned state self-control,

and the context involved sport and exercise performance.

3.2 Search Strategy

Systematic literature searches were conducted in the databases SPORTDiscus, PsycINFO, PubMed,
and Scopus. These databases were selected to capture relevant literature across sport psychology
and sport and exercise science. The search strategy was initially developed and refined through pilot
searches before being adapted and applied across all databases. It was designed to identify studies
examining state self-control exertion in relation to sport and exercise performance. Search terms
related to state self-control were combined with terms related to sport and exercise. The complete
search strategy for each database is provided in Appendix 1. In addition, backward citation
searching was conducted by screening the reference lists of relevant reviews to identify further

eligible studies.

3.3 Eligibility Criteria
Studies were included if they met the following criteria:
*  Healthy adult participants (>18 years).

*  Experimental studies examining state self-control exertion.

* A sequential-task paradigm in which a state self-control task preceded a sport or exercise
performance task.

*  Performance outcomes related to sport or exercise performance.

11



*  Published in peer-reviewed journals in English.
*  Published from 2010 onwards.

Studies were excluded if they met any of the following criteria:
. Reviews, comments, dissertations, or book chapters.
»  Studies involving clinical populations or participants younger than 18 years.
*  Studies in which the outcome consisted solely of performance on another cognitive task
rather than sport or exercise performance.
*  Studies in which additional experimental manipulations prevented state self-control exertion
from being evaluated as the primary experimental manipulation.

. Articles for which the full text was unavailable.

3.4 Selection Process

All records identified through the database searches and backward citation searching were
compiled, and duplicates were removed before screening. Study selection was conducted in two
stages: (1) title and abstract screening and (2) full-text screening. At each stage, records were
assessed against the predefined eligibility criteria. A single reviewer conducted the selection
process. All stages were documented and are presented in a PRISMA flow diagram (Figure 2),
providing a visual overview of the number of records identified, screened, excluded, and included

in the review.

3.5 Data Collection Process

The data extraction was conducted using a structured approach and summarized in data extraction
Table 1. For each included study, the following information was extracted: (1) study characteristics,
including author, year, study design, and participant characteristics; (2) the state self-control
manipulation; (3) the self-control process targeted by the manipulation; (4) the subsequent sport or

exercise performance task; (5) main findings; and (6) secondary findings.
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Identification of studies via databases and registers

Identification of studies via other

= Records identified from
o Databases:
® Total (n = 2341) )
£ Sportdiscuss: (n = 344) DuEI|10§1te records removed Records identified from:
€ Psycinfo: (n = 522) (n= ) Citation searching (n = 6)
3 Pubmed: (n = 617) etc.
Scopus: (n = 858)
Records screened for title and
abstract . Ef:o;;i;se)xcluded
(n =2240)
Reports sought for retrieval
o Reports sought for retrieval Reports not retrieved (n=6)
£ (n =45) (n=7)
g !
1}
@ Reports assessed for eligibility
_— Full-text articles excluded, with (n=6)
Reports assessed for eligibility reasons (n = 18)
(n=38) Wrong intervention: 12
Wrong outcome: 4
Wrong population: 1
Not experimental: 1
°
'§ Studies included in review
] (n=26)
c

Figure 2. Flow diagram of the study selection process (adapted from Page et al., 2021).

3.6 Quality Assessment

The risk of bias in the included randomized controlled studies was assessed using the Swedish
version of the Cochrane Risk of Bias 2 (RoB 2) tool provided by the Swedish Agency for Health
Technology Assessment and Assessment of Social Services (SBU) (Sterne et al., 2019). The
assessment covered six domains: bias arising from the randomization process, deviations from
intended interventions, missing outcome data, measurement of the outcome, selection of the
reported result, and conflicts of interest. All randomized experimental studies, including
randomized within-subject counterbalanced crossover designs, were assessed using the same SBU
RoB 2 template to ensure a consistent risk-of-bias assessment across the included studies. Each
study was assessed by a single reviewer, and the assessments were used to identify potential sources
of bias and to support the interpretation of the review findings. The results of the risk-of-bias

assessments are presented as traffic plots in Appendix 2.
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4. Results

4.1 Overview

A total of 26 experimental studies met the eligibility criteria and were included in the review. The
studies were published between 2010 and 2024, with the majority appearing between 2012 and
2020, reflecting a period of substantial research activity on state self-control exertion and sport or
exercise performance. Most studies used randomized controlled designs, including between-
subjects, within-subjects crossover, and mixed designs, allowing comparisons between a state self-
control exertion condition and a control condition. The characteristics and findings of the included
studies are summarized in Table 1. Several studies also examined potential moderators, including
task duration (Boat et al., 2020), glucose supplementation (Boat et al., 2017), anxiety (Englert &
Bertrams, 2012a, 2012b), trait self-control (McEwan et al., 2013), and previous task experience
(Englert & Bertrams, 2014), as well as potential mediators, such as pain perception (Boat & Taylor,
2017), motivation (Boat et al., 2018; Hoskens et al., 2024), and task self-efficacy (Graham & Bray,
2015; Graham et al., 2016, 2017). Hunte et al. (2022) additionally examined boredom and sustained
attention. Across the included studies, participant populations ranged from healthy university
students and recreationally active adults to competitive and sub-elite athletes from a variety of
sports. While university students and recreationally active adults constituted the predominant
populations (Martin Ginis & Bray, 2010; Graham & Bray, 2015), several studies included athletes
from sports such as basketball, cycling, rowing, hockey, soccer, sprinting, and endurance sports
(Englert & Bertrams, 2012a; Dorris et al., 2012a, 2012b; Wagstaft, 2014; Boat et al., 2017). One
study specifically examined healthy older adults, extending the literature beyond the predominantly

young adult populations represented in the included studies (Bray et al., 2011).

The reviewed studies examined a broad range of subsequent sport and exercise performance
outcomes. Endurance-based tasks were the most frequently used, including cycling time trials, wall-
sit endurance, handgrip endurance, resistance exercise to failure, and isometric endurance tasks
(Martin Ginis & Bray, 2010; Graham et al., 2016; Boat & Taylor, 2017). In addition, several studies
assessed sport-specific skill performance, including basketball free throws, dart throwing, golf
putting, sprint starts, field hockey skills, and tactical decision-making tasks (Englert & Bertrams,
2012; Furley et al., 2013; Englert et al., 2015; Boat et al., 2021).

14



Table 1. Characteristics and main findings of the included studies.

Study, design

Population

State self-control
manipulation

Self-control process

Subsequent
performance task

Main findings

Secondary finding

Martin Ginis & Bray
(2010), Between-
subjects RCT

61 recreationally
active university
students (31 men, 30
women; 18-30 years)

Modified incongruent
Stroop task

Response inhibition /
interference control

10-min self-paced
cycling task (work
output)

| Decreased planned
exercise intensity

(RPE) and | exercise
work output (kJ)

Greater reduction in
planned exercise
intensity predicted
poorer 8-week
exercise adherence

Bray et al.(2011),

61 healthy older

Response inhibition /

Isometric handgrip
endurance at 50%

| Impaired muscle-

Proposed central
nervous system
fatigue; effects
comparable to

. adults (30 men, 31 Modified incongruent .
Between-subjects = ) . . endurance younger adults;
women; M age =71.0 Stroop task interference control MVC (time sustained .
RCT . performance possible age-related
+ 5.4 years) in seconds) fati .
atigue resistance may
attenuate depletion
effects
64 amateur male Mixed findings —
Englert & Bertrams basketball players (M Trqnscrlptlc)"rl 't’ask Respgnse inhibition / Basketball free-throw depletion effects State anxiety
(2012a), Between- ace =229+ 6 1 (omit letters "e" and habitual response accurac emerged only at moderated the
subjects RCT g a£ ) ’ "n") override y higher measured state depletion effect
years anxiety
) ) Replicated
. . Mlxe,d ﬁr.ldlng.s B moderating effect of
79 university students depletion impaired anxiety; no

Englert & Bertrams
(2012b), Between-

(12 men, 67 women;

Transcription task
(omit letters "e" and

Response inhibition /
habitual response

Dart throwing
accuracy

dart performance only
in the experimentally

differences in mood
or self-efficacy

. =223+3. .
subjects RCT Mage=223+3.4 "n") override induced ot
years) induced anxiety between groups
condition.
Difficult arithmetic | Reduced exercise
Dorris et al. (2012a), 24 competitive male tgsk (count b.ackwa.rds Dual-task execptlve Consecutive Press- per51§tence Reduc.ed persistence
o ; in 7s) combined with control / sustained (maximum despite extensive
Within-subjects RCT rowers . . . ups . ) .
balancing a spirit attentional control consecutive press- sport-specific training
level ups)
Difficult arithmetic Replicated the
Dorris t al. (2012b), 24 competitive male t.ask (count b.ackwa.rds Dual-task execptlve . . | Reduced exercise dep.letlon effectina
o : and female hockey in 7s) combined with control / sustained Consecutive Sit-ups ) different athlete
Within-subjects RCT . . . persistence .
and rugby players balancing a spirit attentional control sample and exercise
task

level
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Furley et al. (2013),
Between-subjects
RCT

40 amateur to semi-
professional
basketball players (20
men, 20 women; M

Transcription task
(omit letters "e" and
"n")

Response inhibition /
attentional control

Computer-based
basketball tactical
decision-making task
under auditory

| Impaired tactical
decision-making
accuracy

Reduced decision-
making accuracy
under distraction;

response time, mood,
self-efficacy, and

: N . .
age =22.9 + 3.6 years distraction affect were unaffected
Trait self-control
moderated depletion
effects; no significant
McEwan et al. (2013) 62 healthy adults (31 Dart throwing | Reduced dart- Ecla\;[gigrrl-rgfr?:
L > | men, 31 women; M Modified incongruent | Response inhibition / (accuracy, reaction throwing accuracy . .
Between-subjects —208+4 ) . . differences; executive
age 8+4.0 Stroop task executive control time, consistency, and accuracy .
RCT ) functioning and
years) EMQG) consistency . .
attentional regulation
proposed as
underlying
mechanisms
Sprint start reaction
. . time slowed following
37 sjport students with Transcription task Response inhibition / . l Slower. SP r1.nt start depletion, suggesting
Englert & Bertrams sprint experience (24 . "o . . 10-m sprint start reaction time . . iy
(omit letters "e" and overriding habitual s . impaired ability to
(2014), RCT men, 13 women; M o reaction time following ego ‘de th
age = 22.1 years) n") responses depletion overrldeF e t.endency
& ' to remain still after
the starting signal
20 competitive
endurance athletes Emotion-suppression
Wagstaft (2014), (running: n =8, | Slower exertion impaired

within-subject
repeated-measures
experiment

swimming: n = 6,
rowing: n=6; 10
men, 10 women; M
age=21.1+1.6
years)

Emotion suppression
while viewing a
disgust-eliciting video

Emotion regulation

10-km cycling time
trial

performance, | power
output, 1 perceived
exertion

subsequent
pacing/self-regulation
during endurance
exercise

Englert et al. (2015a),
Mixed-design RCT

38 collegiate female
soccer players (M age
=20.6 + 2.1 years)

Transcription task
(omit letters "e" and
"n")

Response inhibition /
impulse inhibition

20-m sprint start
(false starts)

1 Increased false
starts following ego
depletion

Sprint experience
moderated the
manifestation of ego
depletion;
inexperienced athletes
showed impaired
inhibition of
premature movement
initiation
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Increased
distractibility

Englert et al. (2015b), 31 experienced male Transcription task Attentional control / 30 basketball free | Lower free-throw statlstlcally mediated
B . basketball players (M . 2 ) throws under pressure . the depletion effect;

etween-subjects - (omit letters “e”” and resistance to . accuracy following . .
age=293+49 > . . and auditory . preliminary evidence

RCT n”) distraction . . depletion
years) distraction suggested
distractibility as a
mechanism
28 Dutch university Dart throwing

Englert et al. (2015c¢),
Mixed-design RCT

students (10 women,
18 men; M age =23.4
+ 2.5 years; no
professional dart

Transcription task
(omit letters "e" and
"t"; repeated with "a"

and "n" before the

second condition)

Response inhibition /
attentional regulation

accuracy and gaze
behavior (final
fixation duration)
under low- and high-

| Performance under
high anxiety
following depletion

Shorter final fixation
duration suggested
impaired attentional
control following self-
control exertion

experience) anxiety conditions
Lower heart rate
20 physically active suggested reduced
Englert & ngff sport students (9 Modified incongruent | Response inhibition / 18-minute maximal | Lower cyclipg effort investment;
(2015), Within- women, 11 men; M Stroop task interference control cycling task (cadence cadence following performance
subjects RCT age=25.0+1.8 p and heart rate) depletion decrements remained
years) stable throughout the
task
Task self-efficacy
37 physically inactive partially statistically
Graham & Bray university students Modified incongruent | Response inhibition / Isometric handgrip | Reduced handg.rip I.nedia.ted the
(2015), Between- (20 women, 17 men; Stroop task interference control endurance (50% endurance following relationship between
subjects RCT Mage=21.5+29 p MVC) depletion self-control depletion
years) and endurance
performance
. . . Bench press Increased fatigue and
50 physically inactive reduced task self-

Graham et al. (2016),
Between-subjects
RCT

university students
(21 women, 29 men;
Mage=21.0+2.8
years)

Modified incongruent
Stroop task

Response inhibition /
interference control

repetitions (60%
IRM) and leg
extension repetitions
(40% 1RM) to
exhaustion

| Fewer bench press
and leg extension
repetitions

efficacy sequentially
statistically mediated
the impairment in
resistance exercise
performance

Zering et al. (2016),
Within-subjects RCT

15 untrained,
recreationally active
university students (8
women, 7 men; M age
=19.6 £ 1.7 years)

Stop-signal task

Response inhibition /
cognitive control

Graded cycling
exercise test to
exhaustion (peak
power output,
VO;peak, RPE)

| Lower peak power
output and VO,peak

Higher perceived
exertion emerged only
at moderate-to-high
exercise intensities.
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Boat & Taylor (2017),
Within-subjects RCT

63 healthy adults (21
men, 42 women; 18—
34 years)

Incongruent Stroop
task

Response inhibition /
interference control

Wall-sit to voluntary
exhaustion

| Shorter wall-sit
persistence

Early pain perception
statistically mediated
the performance
decrement, supporting
an attentional
shifting-priorities
account.

Boat et al. (2017),
Within-subjects RCT

14 trained competitive
cyclists (4 women, 10
men; 20-52 years)

Modified incongruent
Stroop task

Response inhibition /
interference control

16-km cycling time
trial (performance
time and heart rate)

| Impaired overall
endurance
performance

Self-control exertion
disrupted pacing
strategy; glucose

supplementation did
not attenuate the

performance
decrement, and no
heart-rate differences
were observed

Graham et al. (2017),
Between-subjects

50 university students
with previous
resistance-training
experience (29

Modified incongruent
Stroop task

Response inhibition /
interference control

Bench press (60%
IRM) and leg
extension (40% 1RM)

|Fewer bench press
and leg extension

Fatigue and reduced
task self-efficacy
sequentially
statistically mediated

RCT women, 21 men; M repetitions to repetitions the impairment in
age=21.0+28 exhaustion resistance exercise
years) performance
Reduced early task
motivation
55 physically active statistically mediated

Boat et al. (2018),

adults (37 men, 18

Incongruent Stroop

Response inhibition /

Wall-sit to voluntary

| Shorter wall-sit

the reduction in wall-

Within-subjects RCT | women; M age =22.0 task attentional control exhaustion persistence sit persistence,
+ 2.0 years) whereas pain did not
differ between
conditions
Early performance
decrements
51 female universit diminished over
. . Y Modified | Worse early putting repeated trials,
Shin et al. (2019), students with no L . . .
. . transcription task Response inhibition / . performance; effect consistent with
Between-subjects previous golf Golf putting accuracy

(omit letters "e" and

sustained self-control

attenuated across later

adaptation across

RCT experience (M age = ") trials practice; state anxiety
22.3 + 1.8 years) independently
impaired early
performance.
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Boat et al. (2020),
Within-subjects RCT

29 recreationally
active adults (11 men,
18 women; M age =
20.7 + 0.8 years)

Incongruent Stroop
task (4, 8, or 16 min)

Response inhibition /
attentional control

Wall-sit to voluntary
exhaustion

| Longer self-control
exertion produced

progressively shorter

wall-sit performance

Longer self-control
duration increased
initial pain, reduced
initial motivation, and
accelerated the
decline in motivation
during the wall-sit
task

Boat et al. (2021),
Within-subjects RCT

13 sub-elite male field
hockey players (20 +
1 years)

Incongruent Stroop
task

Response inhibition /
attentional control

Field hockey
technical skill test
(dribbling, passing,
shooting)

| Increased
performance errors,
particularly during the
later stages of the task

Monetary incentives
increased task
motivation and
improved 20-m sprint
finish time, but did
not moderate the
effect of self-control
exertion.

Hunte et al. (2022),
Within-subjects RCT

63 recreationally
active adults (32
women, 31 men; M
age=213+23
years)

Stroop task (vs.
congruent Stroop)

Response inhibition

Wall-sit time to
volitional exhaustion

| Prior self-control
exertion reduced wall-
sit performance time

1 Overall pain and |
motivation, but
neither mediated the
performance effect.

Hoskens et al. (2024),
Mixed-design RCT

96 recreational
athletes without
specific sprinting
experience (40
women, 56 men; M
age=21.6£4.1
years)

Transcription task
(omit letters "e" and
"t")

Response inhibition

20 m sprint (false
starts, reaction time,
finish time)

< No impairment in
sprint start reaction
time or 20-m sprint
finish time; false
starts decreased

Monetary incentives
increased task
motivation and
improved 20-m sprint
finish time, but did
not moderate the
effect of self-control
exertion on sprint
performance
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4.2 Population

The included studies primarily recruited healthy young adults, with university-based samples
representing the most common participant population (Martin Ginis & Bray, 2010; Graham & Bray,
2015). Ten studies explicitly recruited university or sport students, with an additional study
involving collegiate athletes. Most participants were recreationally active or physically active,
although activity and training status varied considerably across studies. Two studies specifically
recruited physically inactive university students to minimize the influence of previous training
experience (Graham & Bray, 2015; Graham et al., 2016), whereas several others included
recreationally active adults, sport students, or individuals with regular exercise habits. Nine studies
focused exclusively on competitive, trained, experienced, collegiate, or sub-elite athletes. These
samples represented basketball, cycling, rowing, swimming, hockey, rugby, soccer, sprinting, and
other endurance sports (Dorris et al., 2012; Englert & Bertrams, 2012; Englert & Bertrams, 2014;
Wagstaff, 2014; Boat et al., 2017). Despite this variation, athlete-specific samples were less

common than university-based and recreationally active samples.

Both men and women were represented across the included studies, although the sex distribution
varied. Four studies recruited exclusively male participants (Englert & Bertrams, 2012a; Dorris et
al., 2012a; Englert et al., 2015b; Boat et al., 2021), two recruited exclusively female participants
(Englert et al., 2015a; Shin et al., 2019), and 20 included both men and women. Although mixed-
sex samples were therefore most common, several studies involving competitive athletes or

endurance performance included only men.

The age range across studies was generally narrow, with the majority of participants in their early
twenties. Only one study specifically examined older adults, demonstrating that the relationship
between prior self-control exertion and subsequent physical performance has rarely been
investigated outside younger populations (Bray et al., 2011). Overall, the reviewed literature was

characterized by healthy adult samples, with minimal representation of older adults.

4.3 Self-control Manipulations

State self-control was manipulated using cognitively demanding tasks administered before a
subsequent sport or exercise performance task. Most manipulations required participants to override
habitual or dominant responses, whereas others targeted emotion regulation or sustained attentional
and executive control. Across paradigms, the tasks were intended to induce a temporary period of

effortful self-control exertion while minimizing physical fatigue before the performance task.
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The modified incongruent Stroop task was by far the most frequently used manipulation, being
employed in 13 of the 26 included studies (see Table 1). In these paradigms, participants were
required to suppress automatic reading responses by naming the color of incongruent words while
simultaneously following additional task-specific rules. Variations of the Stroop task were used
across endurance, resistance, and sport-specific performance studies, making it the dominant
experimental approach within the literature (Martin Ginis & Bray, 2010; Bray et al., 2011; Graham
& Bray, 2015; Graham et al., 2016; Boat et al., 2017; Hunte et al., 2022).

The second most common approach involved transcription tasks, in which participants copied a
neutral text while continuously omitting predetermined letters. Although the omitted letters varied
slightly between studies, the underlying self-regulatory demand remained consistent by requiring
participants to inhibit habitual writing responses over several minutes. This paradigm was employed
in nine studies, primarily examining sport-specific performance tasks such as basketball free
throws, tactical decision-making, dart throwing, sprint starts, and golf putting (Englert & Bertrams,

2012a, 2012b; Furley et al., 2013; Englert & Bertrams, 2014; Englert et al., 2015; Shin et al., 2019).

Less frequently, studies employed alternative self-control manipulations, including computerized
stop-signal tasks requiring repeated motor inhibition (Zering et al., 2016), emotion suppression
during exposure to emotionally provocative stimuli (Wagstaff, 2014), or dual-task paradigms
combining mental arithmetic with simultaneous balance demands (Dorris et al., 2012). Despite the
methodological diversity, relatively little variation existed in the underlying experimental design.
Most studies compared a cognitively demanding self-control condition with a structurally similar
but substantially less demanding control condition, allowing the subsequent performance task to be
interpreted as the behavioral consequence of prior self-control exertion. Only Boat et al. (2020)
systematically manipulated the duration of the initial self-control task, reporting that longer self-
control exertion was associated with a larger subsequent performance decrement than shorter

exertion.

4.4 Regulatory Processes
Across the included studies, the majority of self-control manipulations primarily targeted response
inhibition, requiring participants to suppress automatic or dominant responses during the initial
cognitive task (Martin Ginis & Bray, 2010; Englert & Wolff, 2015; Graham et al., 2016). Closely
related processes such as interference control, executive control, and cognitive inhibition were
frequently engaged through modified Stroop paradigms, whereas transcription tasks primarily
required sustained inhibition of habitual written responses (Englert & Bertrams, 2012; Englert &
Bertrams, 2014; Hoskens et al., 2024).

21



A smaller number of studies investigated alternative forms of self-control. Emotion regulation was
examined through an emotion-suppression task requiring participants to inhibit emotional
expression (Wagstaff, 2014), whereas a stop-signal paradigm specifically targeted motor response
inhibition (Zering et al., 2016). Dual-task paradigms additionally required sustained attentional
control while participants simultaneously performed mental arithmetic and balance tasks (Dorris et

al., 2012).

4.5 Performance Tasks

A wide variety of sport and exercise performance tasks were used across the included studies.
Endurance-based tasks (15 studies) were the most frequently employed. These included cycling
time trials, graded exercise tests, wall-sit endurance, handgrip endurance, resistance exercise to
failure, press-ups, sit-ups, and other isometric endurance tasks (Dorris et al., 2012; Boat & Taylor,
2017; Hunte et al., 2022). Performance was commonly quantified using time to exhaustion,

repetitions completed, work output, or exercise completion time.

The remaining 11 studies examined sport-specific performance tasks, including basketball free
throws, dart throwing, golf putting, sprint starts, field hockey skills, and basketball tactical decision-
making (Englert & Bertrams, 2012; Furley et al., 2013; Englert & Bertrams, 2014; Englert et al.,
2015; Shin et al., 2019; Hoskens et al., 2024). These studies typically evaluated performance
accuracy, reaction time, decision-making, technical execution, or sport-specific errors rather than

endurance capacity.

4.6 Main Findings

Most of the included studies reported impaired subsequent sport or exercise performance following
prior state self-control exertion. However, the magnitude and expression of these impairments
varied according to the type of performance task. Among endurance-based performance tasks, prior
state self-control exertion was consistently associated with reduced exercise persistence, lower work
output, fewer repetitions completed, slower cycling performance, and reduced exercise capacity
(Martin Ginis & Bray, 2010; Bray et al., 2011; Graham & Bray, 2015; Graham et al., 2016, 2017,
Zering et al., 2016; Boat & Taylor, 2017; Boat et al., 2017, 2018, 2020; Hunte et al., 2022.

Studies examining sport-specific performance similarly reported impairments following prior self-
control exertion. Performance decrements included lower basketball free-throw accuracy, poorer
dart-throwing accuracy, impaired tactical decision-making, slower sprint starts, increased false

starts, poorer field hockey skill performance, and reduced golf putting performance (Englert &
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Bertrams, 2012a, 2012b; Furley et al., 2013; Englert & Bertrams, 2014; Englert et al., 2015a,
2015b, 2015c¢; Boat et al., 2021; Shin et al., 2019).

Several studies reported that performance effects varied across contexts, conditions, or stages of
testing. In basketball free-throw performance, self-control exertion impaired performance primarily
among participants with higher levels of state anxiety (Englert & Bertrams, 2012a), whereas dart-
throwing performance was impaired only when anxiety had been experimentally induced (Englert
& Bertrams, 2012b). Shin et al. (2019) further reported that impairments in golf putting
performance were confined to the early stages of repeated testing before diminishing across
subsequent trials, while Boat et al. (2017) observed altered pacing strategies during endurance
cycling following prior self-control exertion. Hoskens et al. (2024), however, found no impairment
in sprint reaction time or 20-m sprint completion despite participants perceiving the self-control
task as more demanding than the control condition. Instead, the frequency of false starts decreased

following self-control exertion, indicating an improvement in this specific performance outcome.

4.7 Secondary Findings

Beyond the primary performance outcomes, several studies examined factors associated with the
occurrence or magnitude of performance impairments. Among these factors, lower task self-
efficacy was associated with poorer handgrip and resistance-exercise performance, and in the
resistance-exercise studies, greater fatigue together with reduced self-efficacy accounted for part of
the observed decrement (Graham & Bray, 2015; Graham et al., 2016, 2017). Motivation and pain
showed a less consistent pattern. Reduced early task motivation partly explained shorter wall-sit
persistence in Boat et al. (2018), whereas early pain perception accounted for part of the
performance decrement in Boat and Taylor (2017). However, pain did not differ between conditions
in Boat et al. (2018), and Hunte et al. (2022) found that although self-control exertion increased

pain and reduced motivation, neither variable explained the reduction in wall-sit performance.

The effects of prior self-control exertion also varied according to participant characteristics and task
conditions. Performance decrements in basketball free throws were more pronounced among
participants with higher state anxiety, while dart-throwing performance was impaired only when
anxiety had been experimentally induced (Englert & Bertrams, 2012a, 2012b). Participants with
lower trait self-control showed greater impairment in dart throwing (McEwan et al., 2013), and less
experienced sprinters were more likely to commit false starts following self-control exertion
(Englert et al., 2015a). Longer periods of self-control exertion were also observed to produce
progressively shorter wall-sit performance, together with greater initial pain and lower motivation
(Boat et al., 2020). By contrast, Boat et al. (2017) observed that glucose supplementation did not
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reduce the cycling impairment, whereas monetary incentives could be seen to improve motivation
and sprint finish time in Hoskens et al. (2024) without changing the effect of self-control exertion

itself.

Other findings pointed to attentional and pacing-related mechanisms. Greater distractibility, for
example, was associated with poorer basketball free-throw performance under distraction (Englert
et al., 2015b), while shorter visual focus on the target accompanied poorer dart-throwing
performance under high anxiety (Englert et al., 2015c¢). Prior self-control exertion was also
associated with altered pacing during endurance exercise (Wagstaff, 2014; Boat et al., 2017), lower
heart rate during maximal cycling (Englert & Wolff, 2015), and higher perceived exertion at
moderate-to-high exercise intensities (Zering et al., 2016). Taken together, these findings indicate
that the observed performance effects were associated with several different psychological and

physiological processes rather than one consistently supported mechanism.

State Self-Control Exertion

26 studies - 2010-2024

N2

Aerobic Endurance

e Cycling - Graded tests-n=5

Muscular endurance &
strength

e Wall-sit - Handgrip - Resistance

exercise - n=10

Skill accuracy & decision-
making

e Throwing - Precision skills -
Tactical decisions-n=8

Sprint & reaction

e Sprint starts - False starts-n=3

« Modified Stroop task (3) -
reduced time - to-exhastion /
power output

« Emotion suppression (1) -
reduced endurance performance

« Stop-signal task (1) - reduced
edurance performance

« Modified Stroop task (8) -

reduced sub-maximal output /
hold time

« Dual-task, arithmetic + balance

(2) - reduced output

« Transcription task (6) - accuracy
impaired in some, unaffected in
others

Modified Stroop task (2) -
impaired accuracy/technical
performance

« Transcription task (3) - slower

start reaction time in one; more
false starts in one; no
impairment in one

Consistently imparied

Consistently imparied

manipulation used and the outcome pattern reported in each.

Predominantly impaired

Predominantly impaired

Figure 3. Results Evidence Map. Studies organized by the performance domain tested, with the self-control
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S. Discussion

The present scoping review mapped how the current research field has investigated state self-
control exertion in relation to subsequent sport and exercise performance. Overall, the findings
demonstrate that the literature has been dominated by randomized laboratory experiments
employing sequential-task paradigms, most commonly using modified Stroop and transcription
tasks to induce temporary self-control exertion. Although many studies reported impaired
subsequent performance following prior self-control exertion, the findings were not uniform, with

several studies reporting mixed, context-dependent, or null effects.

5.1 Result Discussion

The breadth of performance impairments identified across the reviewed studies suggests that the
effects of prior state self-control exertion are not confined to a single type of sport or exercise task.
Performance decrements were reported during endurance exercise, resistance exercise, wall-sit
endurance, sprint starts, cycling performance, throwing accuracy, tactical decision-making, and
field hockey skills, indicating that prior self-control exertion may influence both physical endurance
and skilled motor performance. At the same time, the magnitude and expression of these effects
varied considerably between studies, suggesting that the relationship is not entirely consistent and is
likely shaped by the characteristics of the performance task, participant population, and

experimental paradigm.

Although performance impairments were observed across both exercise-based and sport-specific
tasks, the sport-specific assessments generally represented isolated components of athletic
performance rather than performance in ecologically valid competitive environments. Basketball
performance, for example, was assessed using free throws (Englert & Bertrams, 2012a) rather than
game situations involving passing, dribbling, defensive pressure, or tactical decision-making.
Similarly, golf performance was restricted to putting (Furley et al., 2013; Shin et al., 2019), whereas
sprint studies focused on start performance under standardized laboratory conditions (Englert et al.,
2015a; Hoskens et al., 2024). Such tasks inevitably sacrifice ecological validity in favor of
experimental control, allowing researchers to isolate the effects of prior self-control exertion while
minimizing confounding influences, they do not fully capture the perceptual, tactical, and
interpersonal demands characteristic of competitive sport. Consequently, the reviewed literature
provides convincing evidence that prior self-control exertion can impair specific sport-related skills,
although it remains less clear to what extent these findings generalize to the complexity of real
competition. Future research may therefore benefit from complementing highly controlled
laboratory paradigms with more ecologically valid performance assessments conducted in training

or competitive settings. Although these approaches involve less experimental control, they may
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provide a better understanding of how prior self-control exertion affects performance under the

dynamic and interpersonal conditions of sport.

The participant populations included in the reviewed literature also influence how the findings
should be interpreted. Recruiting university students offers practical advantages, including
accessibility, relatively homogeneous participant characteristics, and the ability to conduct highly
controlled laboratory experiments. These advantages have likely contributed to the methodological
consistency observed across the reviewed literature. However, university students may differ
substantially from competitive athletes in their experience of regulating attention, emotions, and
behavior under performance pressure. Athletes routinely perform in cognitively demanding
environments that require continuous goal-directed regulation, monitoring, and reflection. Indeed,
Jonker, Elferink-Gemser, and Visscher (2010) found that athletes competing at higher competitive
levels demonstrated stronger self-regulatory skills, particularly reflection, and argued that
participation in high-level sport may facilitate the development of these skills through repeated
goal-directed practice and feedback. Similarly, recent theoretical accounts have proposed that self-
control is better understood as a skill that develops through experience, enabling individuals to
flexibly select, monitor, and adapt regulatory strategies according to situational demands
(Bermudez, 2021). From this perspective, competitive athletes may develop a broader repertoire of
self-regulatory strategies that could reduce their susceptibility to prior state self-control exertion.
Although relatively few studies directly addressed the role of athletic expertise, the available
evidence suggests that experience may influence susceptibility to prior state self-control exertion.
One study, Englert et al. (2015a), for example, reported that previous sprint experience moderated
the effects of prior state self-control exertion, with inexperienced athletes showing greater
impairment in the inhibition of premature movement initiation. However, because comparatively
few studies recruited highly trained or elite athletes, it remains unclear whether this pattern

generalizes to broader differences in athletic expertise.

A further consideration concerns the experimental manipulation itself. Although the modified
Stroop and transcription tasks differed procedurally, both primarily operationalized state self-
control through response inhibition. Consequently, much of the current evidence is based on a
relatively narrow conceptualization of self-control. Contemporary models emphasize that self-
regulatory functioning varies between individuals as a function of relatively stable characteristics
such as trait self-control, effortful control, impulsivity, perseverance, and conscientiousness
(Inzlicht et al., 2021). The same task may therefore not require the same amount of self-control
from every participant. Most studies used manipulation checks to show that the self-control task

was more demanding than the control task, but these checks did not establish that all participants
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exerted the same amount of self-control. Beliefs about self-control may contribute further to this
variability, as individuals who view willpower as limited tend to show greater subsequent
performance decrements than those who hold a more nonlimited view, although the causal evidence
remains mixed (Li et al., 2024). Momentary factors such as motivation, fatigue, mood, and
perceived effort may also influence how demanding the manipulation is experienced to be.
Together, these interindividual and intraindividual differences may partly explain why studies using

similar self-control tasks have nevertheless produced inconsistent performance findings.

The field of research also shows a gradual shift in focus over the years. Early studies primarily
sought to determine whether prior state self-control exertion impaired subsequent sport or exercise
performance (Martin Ginis & Bray, 2010; Bray et al., 2011; Englert & Bertrams, 2012a). As the
evidence base expanded, later investigations increasingly examined potential explanatory and
contextual factors to better understand the conditions under which these impairments occurred and
the processes that might account for them (Graham & Bray, 2015; Boat et al., 2018, 2020, 2021;
Hunte et al., 2022). This shift reflected a natural development within the field. As evidence of
performance impairments following prior self-control exertion became more established,
researchers increasingly focused on explaining the mechanisms involved and identifying the

conditions under which these effects occur.

Despite this development, no single explanatory mechanism consistently accounted for the observed
performance impairments. Task self-efficacy mediated performance decrements in several
endurance studies (Graham & Bray, 2015; Graham et al., 2016, 2017), whereas motivation
mediated reduced wall-sit persistence in one study (Boat et al., 2018) but not another (Hunte et al.,
2022). Likewise, pain perception mediated performance in one investigation (Boat & Taylor, 2017)
but not in a subsequent replication (Boat et al., 2018). Other studies highlighted the potential
importance of anxiety (Englert & Bertrams, 2012a, 2012b), attentional control and gaze behavior
(Englert et al., 2015b, 2015¢). These findings suggest that impaired performance following prior

state self-control exertion is unlikely to result from a single underlying process.

In relation to the theoretical perspectives underlying the examined studies, the strength model of
self-control (see background) initially provided the dominant explanation for why prior self-control
exertion, or ego depletion, might lead to subsequent performance impairments (Baumeister et al.,
1998, 2007). The predominance of sequential-task paradigms across the reviewed studies reflects
the continuing influence of this model, and the overall pattern of findings is broadly consistent with
its central prediction that prior acts of self-control can impair later performance. However, the
reviewed evidence also draws attention to several findings that are difficult to explain solely in
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terms of the depletion of a limited resource. Performance effects varied according to anxiety,
previous experience, task duration, motivation, attentional allocation, and pacing behavior, while
some studies reported mixed or null effects. These findings are more consistent with later
perspectives that conceptualize self-control as a dynamic and context-dependent process (Inzlicht &
Schmeichel, 2012; Inzlicht et al., 2021). Several studies by Boat and colleagues, for example,
interpreted their findings through the shifting priorities model, proposing that prior self-control
exertion may alter motivation, attention, and pacing rather than simply reduce a finite self-control
resource (Boat et al., 2017, 2018, 2020). Although the present review was not designed to compare
competing theoretical models directly, the findings suggest that the strength model may not provide
a sufficient explanation for all cases in which prior self-control exertion is followed by impaired
performance. A broader account that incorporates motivational, attentional, and self-regulatory

processes may therefore better reflect the variation observed across the reviewed literature.

A further consideration when interpreting the findings is the concentration of authorship within the
evidence base. Thirteen of the 26 included studies were authored or co-authored by either Englert or
Boat. Although this pattern does not establish publication bias, it raises concerns about the
independence and diversity of the available evidence, as similar theoretical assumptions, sequential-
task paradigms, and analytic approaches may be disproportionately represented. Consequently, any
unrecognized limitations or systematic weaknesses in these groups’ approaches may be reproduced
across several studies rather than identified through independent replication. This may limit the
extent to which the observed pattern can be regarded as robust across different research teams and

methodological approaches.

5.2 Methodological Discussion

The methodological approach adopted in the present review was considered appropriate in relation
to the aim of mapping how state self-control exertion has been investigated in relation to subsequent
sport and exercise performance. Given the diversity of participant populations, experimental
paradigms, self-control manipulations, regulatory processes, and performance outcomes identified
across the literature, a scoping review provided a suitable framework for systematically describing
the breadth and characteristics of the field rather than quantitatively synthesizing effect sizes. The
use of PRISMA-ScR guidelines and the Population, Concept, and Context (PCC) framework further
aided in keeping to a transparent and structured review process by providing predefined procedures

for study identification, selection, data extraction, and reporting.

A major strength of the review was the comprehensive search strategy. The combination of

PsycINFO, SPORTDiscus, PubMed, and Scopus enabled the identification of studies across
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psychology, sport science, and exercise physiology, while backward citation searching further
reduced the likelihood of overlooking relevant publications. Nevertheless, the terminology used
within the field represents an inherent methodological challenge. Closely related concepts,
including ego depletion, state self-control, self-regulatory strength, executive control, cognitive
control, and mental fatigue, are not always clearly distinguished in the literature. Consequently,
despite a broad search strategy, relevant studies may have been missed if they employed alternative
terminology or conceptualized self-control differently. This issue also complicated the screening
process, as several studies required careful evaluation to determine whether state self-control
exertion constituted the manipulated construct or whether the study instead focused on conceptually

related forms of cognitive exertion.

The eligibility criteria strengthened the conceptual consistency of the review by restricting inclusion
to experimental studies involving healthy adults, an acute manipulation of state self-control, and a
subsequent sport or exercise performance task. These criteria ensured that the included studies
addressed the research questions directly and reduced the risk of combining fundamentally different
psychological constructs. However, these decisions also limit the generalizability of the findings.
Children, adolescents, clinical populations, and non-experimental studies were excluded, meaning
that the conclusions primarily apply to healthy adult populations and experimental manipulations.
Restricting the review to peer-reviewed English-language publications from 2010 onwards was a
deliberate decision intended to produce a focused and contemporary evidence base. The 2010 cutoff
corresponded with the emergence of research examining state self-control exertion more directly in
relation to sport and exercise performance. Nevertheless, these restrictions may have introduced
language and publication bias and may have excluded earlier studies that contributed to the

theoretical or methodological development of the field.

Another methodological challenge concerned the classification of self-control manipulations and
regulatory processes. Although modified Stroop tasks were generally categorized as reflecting
response inhibition and interference control, and transcription tasks as response inhibition or
habitual response override, many paradigms simultaneously engaged several executive processes,
including sustained attention, monitoring, and working memory. Likewise, the distinction between
mediators, moderators, and proposed explanatory mechanisms was not always explicit within the
primary studies. Consequently, the classifications presented in this review should be interpreted as
analytical categories that facilitate comparison across studies rather than definitive descriptions of
isolated psychological processes, simply reflecting the conceptual complexity of self-control itself

rather than a limitation of individual studies.

29



The review was conducted by a single reviewer, including study selection, data extraction, and risk
of bias assessment. Although predefined eligibility criteria, standardized extraction procedures, and
repeated checking of uncertain studies were used to promote consistency, the absence of
independent duplicate screening represents an important limitation. Decisions regarding study
eligibility, classification of regulatory processes, and risk of bias inevitably involve some degree of
subjective judgement. Employing multiple independent reviewers would likely have increased the

reliability of these procedures and reduced the potential for selection or classification bias.

Furthermore, no meta-analysis was performed. This decision was consistent with both the aim of
the review and the substantial heterogeneity observed across the included studies. Experimental
paradigms, manipulation durations, participant characteristics, performance outcomes, and
statistical approaches differed considerably, making a quantitative synthesis difficult to justify. The
narrative synthesis instead allowed methodological trends and recurring findings within the field to
be identified. At the same time, the absence of quantitative synthesis means that the present review
cannot determine how large the overall effect of prior state self-control exertion on subsequent sport

and exercise performance is, or formally examine statistical heterogeneity across studies.
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6. Conclusion

The present scoping review has provided a structured overview of how state self-control exertion
has been investigated in relation to subsequent sport and exercise performance. The reviewed
evidence suggests that prior state self-control exertion is generally associated with impaired
subsequent performance across a range of exercise and sport-specific tasks. At the same time, the
findings indicate that these effects are influenced by factors such as the performance task,
participant characteristics, and experimental design, and are not consistently explained by a single
underlying mechanism. Future research should therefore continue to investigate the contextual and
psychological processes underlying these effects while employing more diverse participant samples

and ecologically valid performance assessments.
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Appendix 1. Search Strategies

SPORTDiscus
Search date: 2026-06-10

Search strategy:

("self-control"

OR "state self-control"
OR "ego depletion”

OR "strength model")

AND

(sport*

OR exercis*

OR "sport performance"

OR "exercise performance"
OR "physical performance"
OR performance

OR skill

OR exert*)

Filters applied: English; Humans, Peer-reviewed Title/Abstract; 2010-2026
Results: 344

PsycINFO
Search date: 2026-06-11

Search strategy:

("self-control"

OR "state self-control"
OR "ego depletion”

OR "strength model")

AND

(sport*

OR exercis*

OR "sport performance"

OR "exercise performance"
OR "skill performance"

OR "physical performance"
OR exert*)

Filters applied: English; Humans, Title/Abstract; 2010-2026
Results: 522
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PubMed
Search date: 2026-06-12

Search strategy:

("self-control"

OR "state self-control"
OR "ego depletion"

OR "strength model")

AND

(sport*

OR exercis*

OR "sport performance"

OR "exercise performance"
OR "skill performance"

OR "physical performance"
OR exert*)

Filters applied: English; Humans, Title/Abstract; 2010-2026
Results: 617

Scopus
Search date: 2026-06-13

Search strategy:

("self-control"
OR "state self-control"
OR "ego depletion")

AND

(sport*

OR exercis*

OR "sport performance"

OR "exercise performance"
OR "skill performance"

OR "physical performance"
OR exert*)

Filters applied: English; Humans, Title/Abstract; 2010-2026
Results: 858
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D1: Risk of bias arising from the randomization process Low
D2: Risk of bias due to deviations from the intended interventions Moderate
D3: Risk of bias due to missing outcome data High !
D4: Risk of bias in measurement of the outcome .

D5: Risk of bias in selection of the reported result
D6: Risk of bias due to conflicts of interest
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