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Limitation 4: The need for protocols that explore the complexity of self-control fatigue 2 

To date, the ego-depletion literature has been dominated by studies using between-group 3 

designs based on the sequential-task paradigm. These designs are associated with several 4 

limitations (Francis et al., 2018). First, between-group designs cannot provide insights into the 5 

intra-individual dynamics of ego depletion or self-control fatigue and cannot answer several 6 

important questions such as the following: Is self-control performance linearly and negatively 7 

related to the time spent exerting an effortful self-control strategy? Is there, similar to the 8 

relation between effort and fatigue (e.g., Mlynski et al., 2021; Wright & Mlynski, 2019), a 9 

non-linear relationship (e.g., inverted U-shape) where self-control initially increases with 10 

fatigue until it reaches a threshold where self-control starts declining? Does self-control first 11 

decrease, then increases before a final decrease, similar to what could be observed in mental 12 

fatigue (e.g., Deschamps et al., 2013)? Second, and as mentioned above, the focus on the 13 

sequential-task paradigm prevents a comprehensive exploration of the three core assumptions 14 

of self-control fatigue theory. Focusing on a single method, as ego-depletion literature did, 15 

also restricts the diversity of the markers used to test the auxiliary hypotheses, thereby 16 

limiting the possibility to investigate all the effects that could further explain the 17 

phenomenon. For example, studies showed that mentally fatigued individuals can maintain 18 

similar cognitive performance as non-fatigued individuals by investing extra cognitive effort 19 

to compensate for the effects of mental fatigue (for recent reviews, see Wright et al., 2019; 20 

Wright & Mlynski, 2019, and for recent promising results, see Mlynski et al., 2021). 21 

Accordingly, mental fatigue could be characterized by a change in invested effort rather than 22 

a change in cognitive performance. If self-control fatigue is a particular type of mental 23 

fatigue, it follows that self-control performance can be maintained by investing extra 24 

cognitive effort to compensate for the effects of self-control fatigue, thereby leading to 25 
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erroneous conclusions about the absence of self-control fatigue. Therefore, to avoid such 26 

errors, markers of self-control fatigue should be diversified in future research. 27 

Perspective 4.1: Using within-person designs and focusing on self-control across the 28 

depleting task 29 

To date, only one study has investigated the intra-individual dynamics of ego depletion 30 

(Arber et al., 2017). This study showed a linear decline of performance during the depleting 31 

task. However, this innovative study had several limitations, such as a potentially 32 

inappropriate depletion task (i.e., letter cancellation tasks) and no measures of self-control 33 

resources or willingness. Therefore, additional studies are required to improve our 34 

understanding of the within-person dynamics of ego depletion. In 2015, an article (Job et al., 35 

2015)was the first to discuss within-person variation in time spent sitting on chairs following 36 

a depletion task versus a control task. Precisely, the authors aimed to identify a within-person 37 

motivational shift toward rest after self-control exertion in people holding a limited-resource 38 

theory about willpower. However, in this study the authors were not interested in within-39 

person variations of self-control act consecutively to a depletion condition or control 40 

condition, but focused on a recovery goal, which remains interesting but does not inform 41 

about within-person self-control fluctuations. A recent study initiated a research line focusing 42 

on self-control fluctuations with the development of a within-subject design to test ego 43 

depletion. The study found a significant meta-analytic effect (d = .045) despite manipulations 44 

that did not consistently affect self-control. Authors showed that self-control performance 45 

changed across the course of the experiment (e.g., participants performed worse on the 20th 46 

self-control task compared to the 1st). However, this study did not inform regarding whether 47 

self-control performance changed across (i.e., within-person and within-task analyses) each 48 

depleting task (e.g., did participants perform worse on the 32nd trials compared to the 1st?). 49 
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Despite these limitations, these three studies are promising for future self-control fatigue 50 

research based on within-person designs. Precisely, the studies should investigate the 51 

evolution of the three self-control fatigue components across the fatiguing task (e.g., repeated 52 

measures of self-control resources, willingness and capacity across the depleting task), but 53 

also across several consecutive fatiguing tasks (e.g., repeated measures of self-control 54 

resources, willingness and capacity across repeated and consecutive depleting tasks), as 55 

people may apply several consecutive self-control acts in daily life (Hofmann, Baumeister, et 56 

al., 2012; Hofmann, Vohs, et al., 2012; e.g., Hofmann et al., 2014). 57 

Perspective 4.2: Focusing on untested auxiliary hypotheses 58 

Moreover, we recommend focusing on the untested auxiliary hypotheses of ego depletion. 59 

Specifically, future studies should investigate the role of resources, such as perceived energy 60 

(Forestier et al., 2018; Rouse et al., 2013), perceived fatigue (Francis et al., 2018; Hirt et al., 61 

2016), or cardiac makers (Laborde et al., 2019; Wright et al., 2019); the role of willingness, 62 

such as motivation, attention (Inzlicht & Schmeichel, 2012), vigilance (Lin et al., 2020), or 63 

decisions related to effort cost (Kool & Botvinick, 2014); and the role of self-control capacity, 64 

such as inhibition and attention (for a review, see Wagner & Heatherton, 2016). We also 65 

recommend focusing on the boundary conditions of ego-depletion emergence, as few studies 66 

have examined potential moderators of ego depletion, such as the trait of self-control (Imhoff 67 

et al., 2014), perceived success attainability (Mlynski et al., 2021; Wright & Mlynski, 2019), 68 

effort (Dang, 2016; Drummond & Philipp, 2017; Mlynski et al., 2021; Prem et al., 2016; 69 

Wright et al., 2019; Wright & Mlynski, 2019), and perceived fatigue (Vohs et al., 2021), 70 

despite the importance of such information to understanding ego depletion. As an example, 71 

the importance of self-control effort has recently been highlighted, but its role in self-control 72 

fatigue remains largely unknown. Our reanalyzes of Lin et al. (2020) and Vohs et al.¶V (2021) 73 

datasets highlighted inconsistent results. Indeed, based on Vohs et al.¶V (2021) data, self-74 
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control effort was significantly and moderately associated with self-control resources (i.e., 75 

perceived fatigue) (r = .28, p <.001), and not associated with self-control willingness (i.e., 76 

perceived motivation) (r = .03, p =.08), suggesting that self-control resources and willingness 77 

are distinct from self-control effort. However, based on Lin et al.¶V (2020) data, self-control 78 

effort was significantly and highly associated with self-control resources (i.e., perceived 79 

fatigue) (r = .72, p <.001), and significantly but weakly associated with self-control capacity 80 

(i.e., inhibition on a Stroop task) (r = .02, p = .05), suggesting that self-control effort and 81 

capacity are distinct, but that self-control effort and resources are similar constructs 82 

(Supplementary Materials). Future research should consider the role of self-control effort in 83 

the emergence of self-control fatigue, and investigate whether it is a fourth core concept, or 84 

whether it could be associated (e.g., new auxiliary hypotheses) with a core concept already 85 

proposed (e.g., self-control resources). 86 

Other authors have suggested that ego-depletion sensitivity is subject to interindividual 87 

differences and that the optimal duration of the depleting task could be dependent on this 88 

sensitivity (Wolff et al., 2019). This suggestion is in line with recent findings in mental 89 

fatigue showing that individualized tasks are more fatiguing than non-individualized tasks 90 

�2¶.HHIIH�HW�DO��������. Accordingly, future self-control fatigue studies could investigate 91 

whether individual factors such as cognitive abilities and the sensitivity to task duration can 92 

be used to optimize the efficiency of fatiguing tasks (for examples of individualization 93 

SURFHVVHV��VHH�2¶.HHIIH�HW�DO��������.  94 

Perspective 4.3: Investigating a broader operationalization of self-control fatigue 95 

In addition, we recommend investigating a broader operationalization of self-control 96 

fatigue markers. Some authors have suggested that the intraindividual variability of change in 97 

performance on a demanding task is a more sensitive indicator of mental fatigue than the 98 

traditional increase in mean reaction time (Wang et al., 2014). Based on these results, future 99 
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self-control fatigue studies could hypothesize that the intraindividual variability change in 100 

self-control performance could be a more reliable marker of self-control fatigue than the 101 

commonly used measures of central tendency.  102 
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Supplementary material 2 

« From ego depletion to self-control fatigue: A review of criticisms along with new 
SHUVSHFWLYHV�IRU�WKH�LQYHVWLJDWLRQ�RI�D�PXOWLFRPSRQHQW�SKHQRPHQRQ´.  
Data and code are available at: 
https://osf.io/4y38k/?view_only=6ceaa44fbc454b3798452f57e0e0acf6  
  

https://osf.io/4y38k/?view_only=6ceaa44fbc454b3798452f57e0e0acf6


Table 1 

Correlations with confidence intervals between self-control resources (i.e., perceived fatigue), 

self-control willingness (i.e., perceived motivation), and self-control effort based on data from 

Vohs et al. (2021) 

Variable 1 2 
1. Perceived fatigue     
      
2. Perceived motivation .13**  
  [.09, .16]  
3. Effort .28** .03 
  [.25, .31] [-.00, .07] 

Note. Values in square brackets indicate the 95% confidence interval for each correlation. The 
confidence interval is a plausible range of population correlations that could have caused the 
sample correlation (Cumming, 2014). ** indicates p < .01. 
 
 
  



Figure 1 

Correlations between self-control resources (i.e., perceived fatigue), self-control willingness 

(i.e., perceived motivation), and self-control effort based on data from Vohs et al. (2021) 

 
 
  



Table 2 

Correlations with confidence intervals between self-control resources (i.e., perceived fatigue), 

self-control capacity (i.e., inhibition), and self-control effort based on data from Lin et al. 

(2020) 

Variable 1 2 
1. Perceived fatigue 
   

2. Inhibition -.03*  
  [-.05, -.00]  
3. Effort .72** .02* 
  [.71, .73] [.00, .05] 

Note. Values in square brackets indicate the 95% confidence interval for each correlation. The 
confidence interval is a plausible range of population correlations that could have caused the 
sample correlation (Cumming, 2014). * indicates p < .05. ** indicates p < .01. 
 



Figure 2 

Correlations between self-control resources (i.e., perceived fatigue), self-control capacity 

(i.e., inhibitory control), and self-control effort based on data from Lin et al. (2020) 

 
 
  



Figure 3 

Shared variance between self-control capacity and self-control resources (right panel is 

based on data from Lin et al., 2020) as well as between self-control resources and self-control 

willingness (left panel is based on data from Vohs et al., 2021) suggesting small overlap 
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