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Abstract

This study investigated the relationship between perceived stress, fatigue, and
interpretation bias, and examined whether a brief cognitive bias modification for
interpretation (CBM-I) intervention could alter fatigue-related cognitive processing. Prior
research suggests that individuals with high stress vulnerability tend to experience greater
fatigue, potentially due to automatic negative interpretation patterns. However, the
modifiability of such biases in the context of fatigue remains underexplored.

Thirty-five participants completed self-report measures of perceived stress and fatigue,
as well as an interpretation bias task, at two time points: before and after a three-day CBM-I
intervention. The intervention involved exposure to 30 ambiguous scenarios per session,
which were designed to encourage more adaptive interpretations. Paired t-tests and linear
mixed-effects models were used to assess change over time and to test whether perceived
stress moderated these changes.

Consistent with previous findings, higher perceived stress was significantly associated
with higher fatigue levels across time. However, neither interpretation bias nor fatigue showed
significant changes following the intervention. Stress did not moderate these effects, and
interpretation bias and fatigue were not significantly correlated at baseline.

These results indicate that the intervention dosage or measurement duration may have
been insufficient to induce meaningful cognitive or symptomatic change. Additionally, the
interpretation bias task was newly developed for this context and had not undergone prior
validation for fatigue-related content, potentially limiting its sensitivity. Taken together, these
findings reinforce the role of perceived stress in fatigue and highlight the need for future
research to validate measurement tools and to explore longer, more intensive, or personalized

interventions.



Introduction

Fatigue is considered to be a multifaceted condition. It is characterised by persistent
exhaustion, reduced energy, and impairments in both cognitive and physical functioning (Fatt
et al., 2019). While temporary fatigue is a normal response to effort or lack of sleep, chronic
fatigue extends beyond usual tiredness. This can lead to significant disruptions in daily life.
Chronic fatigue is associated with multiple significant health risks (Fatt et al., 2019;
Serengaard et al., 2019). These include reduced work productivity, increased likelihood of
accidents, and heightened psychological distress. Decreased focus, memory problems, and
slower information processing are common cognitive deficits reported by individuals that
experience chronic fatigue (Hughes et al., 2017).

While prolonged fatigue can cause long-term disability in extreme cases, such as
burnout or chronic fatigue syndrome, less severe but persistent fatigue can still significantly
impair daily functioning and quality of life (Poppe et al., 2013). Autonomic dysfunction and
elevated stress sensitivity worsen fatigue symptoms by contributing to emotional distress and
reducing the capacity to manage daily stressors (Serengaard et al., 2019).

Interpretation Bias and Cognitive Processing

Fatigue-related interpretation biases develop as individuals repeatedly encounter
ambiguous bodily sensations or early warning signs that may or may not lead to fatigue
(Hughes et al., 2017). These ambiguous internal cues differ from the actual subjective
experience of fatigue but act as triggers for cognitive appraisals (Leung et al., 2022). Over
time, a tendency to interpret these signals negatively can shape the subjective fatigue
experience, reinforcing distress and maladaptive behaviours (Geraghty et al., 2019). Avoidant
behaviours further maintain fatigue by limiting adaptive coping opportunities (Poppe et al.,
2013).

Evidence from literature suggests that interpretation biases are prevalent among

individuals experiencing chronic fatigue. For example, Serengaard et al. (2019) found that



negative cognitive appraisals, including interpretation biases, were common in people
reporting persistent fatigue symptoms. Similarly, Hughes et al. (2017) demonstrated that
individuals with chronic fatigue syndrome exhibited heightened negative interpretations of
ambiguous bodily sensations compared to healthy controls. These findings suggest that
interpretation bias may be a key cognitive mechanism involved in fatigue.

Moreover, longitudinal studies indicate that such biases are not merely correlates but
may play a causal and perpetuating role in fatigue. Serengaard et al. (2019) showed that
negative cognitive appraisals predicted fatigue severity over time, even after controlling for
baseline symptom levels. This supports the idea that interpretation biases contribute to the
maintenance and exacerbation of fatigue symptoms rather than being simple byproducts.
Experimental work with Cognitive Bias Modification (CBM) techniques, though still
emerging in fatigue research, also provides preliminary evidence that modifying interpretation
biases can lead to improvements in fatigue-related outcomes (Leung et al., 2022). However,
more research is needed to firmly establish causality and elucidate underlying mechanisms.
Theoretical Framework

Dual-process theories describe how both automatic and controlled cognitive processes
influence emotional responses (Barlow et al., 2013). Neuroticism is characterized by
increased emotional reactivity and a tendency to experience negative emotions. Individuals
high in neuroticism often exhibit biased cognitive processing, such as heightened attention to
threat-related information. Schneider (2004) found that neuroticism is associated with a
habitual pattern of threat appraisal, where individuals are more likely to interpret ambiguous
or neutral situations as threatening. This contributes to increased emotional distress.

Interpretation bias is defined as the tendency to negatively interpret ambiguous
information. It has been widely implicated in anxiety and depression (Chen, Short, & Kemps,
2020). Furthermore, the inflexibility of interpretations, meaning the difficulty in changing the

negative appraisals despite contradictory information, is another critical factor exacerbating



emotional disorders (Everaert et al., 2018). These cognitive-affective mechanisms suggest that
biased and inflexible interpretation patterns contribute to the maintenance of fatigue and
related distress.

This theoretical foundation supports the use of Cognitive Bias Modification for
Interpretation (CBM-I), an intervention designed to retrain maladaptive interpretation patterns
and reduce symptom severity. While CBM-I has demonstrated efficacy in anxiety and
depression, initial evidence suggests potential applicability to fatigue-related conditions as
well (Duizings et al., 2024).

Personality Traits

Personality traits may influence how individuals perceive and cope with fatigue,
although the relationship is complex and multifactorial. Neuroticism is associated with
emotional instability, heightened sensitivity to stress, and a tendency toward negative thinking
(Barlow et al., 2013). Individuals high in stress vulnerability often struggle with emotional
regulation and are more likely to interpret bodily sensations as distressing (Serengaard et al.,
2019). Moreover, those with high neuroticism are prone to appraising stressors as threatening,
which exacerbates their emotional and physiological stress responses (Schneider, 2004).

This heightened threat appraisal mediates the relationship between neuroticism and
increased negative affect. This contributes to greater vulnerability to fatigue. In this context,
“negative affect” refers to the tendency to interpret ambiguous information pessimistically,
leading to increased stress and emotional distress that exacerbate fatigue symptoms.

Interpretation bias is a specific form of threat appraisal (Chen, Short, & Kemps, 2020).
It is characterised by the tendency to automatically and often unconsciously interpret
ambiguous stimuli as threatening or negative. Thus, interpretation bias can be conceptualised
as a key cognitive mechanism linking neuroticism with fatigue by shaping how individuals
perceive bodily sensations and stressors. Research suggests that threat appraisals linked to

neuroticism operate not only at an explicit, conscious level but also implicitly, outside of



conscious awareness (Barlow et al., 2013; Everaert et al., 2018). Individuals with high levels
of neuroticism may exhibit automatic negative interpretations that contribute to ongoing
emotional distress. These interpretations often occur without conscious deliberation and can
reinforce maladaptive behaviors.

Maladaptive coping strategies, including avoidance behaviors, rigid all-or-nothing
activity patterns, and excessive symptom focus, can maintain and worsen fatigue over time
(Poppe et al., 2013). Although avoidance offers immediate relief, it reinforces fatigue by
limiting exposure to adaptive coping experiences.

Cognitive Bias Modification for Interpretation (CBM-I)

Cognitive Bias Modification for Interpretation (CBM-I) is an intervention designed to
target and modify automatic cognitive biases related to fatigue. It works by repeatedly
exposing individuals to ambiguous fatigue-related scenarios and guiding them to adopt more
neutral or positive interpretations (Leung et al., 2022).

Stress vulnerability, a facet of neuroticism, is associated with increased emotional
reactivity and difficulties regulating responses to bodily sensations (Barlow et al., 2013).
These psychological factors contribute to heightened distress and avoidance behaviors that
may maintain fatigue symptoms (Poppe et al., 2013).

Unlike traditional cognitive-behavioral therapy (CBT), which relies on conscious self-
monitoring and reflection, CBM-I operates at the automatic processing level. It gradually
reshapes interpretation biases without requiring active effort. This approach shows promise
for individuals with high stress vulnerability who tend to form negative implicit biases that
reinforce fatigue.

Need of Study

While interpretation bias is known to contribute to persistent fatigue, most research on

cognitive biases and their modification has focused on conditions like anxiety, depression, and

chronic pain (Hughes et al., 2017). Evidence supporting CBM-I’s efficacy in modifying



negative interpretation biases is promising across these populations (Duijzings, 2024, Leung
et al., 2022). These interventions often use computer-based training tasks that encourage more
positive or neutral interpretations of ambiguous stimuli. They are typically delivered in
multiple short sessions over several weeks. Meta-analyses have reported moderate effect sizes
for reducing negative interpretation biases and improving related symptoms. However, little is
known about the effectiveness of CBM-I in addressing fatigue-related biases, particularly
among individuals vulnerable to stress (Jones & Sharpe, 2017).

Stress vulnerability, as a core facet of neuroticism (Barlow et al., 2013), is associated
with stronger emotional reactions and difficulties regulating responses to bodily sensations
(Serengaard et al., 2019). Negative interpretations in these individuals may perpetuate distress
and avoidance behaviors, reinforcing fatigue cycles (Poppe et al., 2013). However, research
directly exploring how stress vulnerability relates to fatigue-related interpretation biases and
the potential for CBM-I to modify these biases remains limited.

This study will adapt ambiguous scenario tasks based on Hughes et al. (2017) to
investigate whether CBM-I can shift interpretation biases in individuals with high
vulnerability to stress, ultimately leading to improvements in self-reported fatigue. CBM-I
involves presenting participants with ambiguous situations that can be interpreted positively
or negatively and training them to consistently choose positive interpretations through
repeated practice across multiple sessions.

Research Questions

RQ1:

Does interpretation bias towards fatigue change from pre- to post-intervention in a CBM-1
training task?

RQ2:

Does self-reported fatigue change from pre- to post-intervention in a CBM-I training task?



RQ3:

Is stress vulnerability (i.e., neuroticism) associated with overall fatigue levels?
RQ4a:

Does stress vulnerability moderate the change in interpretation bias over time?
RQ4b:

Does stress vulnerability moderate the change in fatigue over time?

Methods
Participants

Participants were required to be at least 18 years old and proficient in English. Access
to a smartphone or tablet was necessary, as the study utilised the Tiim application to deliver
interventions and collect data. Ethical approval for the study was obtained from the
Behavioural, Management, and Social-Science (BMS) Ethics Committee at the University of
Twente.

Design and Procedure

This pilot study used an app-based data collection system developed by the BMS Lab
at the University of Twente. Participants were recruited through the SONA system, Discord
servers, and direct outreach by researchers.

After installing the Tiim app, participants gave informed consent, confirming their
understanding of data anonymisation, storage, and their right to withdraw at any time. Those
who declined consent exited the study without data being saved.

Following consent, participants completed a pre-training questionnaire collecting
demographic information and baseline measures of fatigue, interpretation bias, neuroticism
(specifically the vulnerability to stress facet), and locus of control. This took approximately

20-30 minutes.



The next day, participants engaged in multiple training tasks over several days, each
session lasting 5—10 minutes. Notifications from the app reminded participants to complete
daily tasks. No data was collected during the training itself.

Upon completing the final training session, participants completed a post-training
questionnaire consisting of fatigue and interpretation bias measures, identical to those in the
pre-training questionnaire.

Materials
Tiim Application

The Tiim app, developed by the BMS Lab, is an e-health intervention platform that
facilitates streamlined study delivery via mobile devices. It supports timed questionnaire
releases and secure data collection, having been validated in over 350 prior studies.

Fatigue Measure

Fatigue was assessed pre- and post-training using the Chalder Fatigue Scale (CFQ-11),
an 11-item self-report questionnaire measuring physical and mental fatigue experienced over
the past two weeks. Each item is rated on a 4-point Likert scale ranging from 0 (“less than
usual”) to 3 (“much more than usual”), with higher total scores indicating greater fatigue. An
example item is, “Do you feel tired?” (Fong et al., 2015). The CFQ-11 has demonstrated good
psychometric properties, with Cronbach’s alpha values ranging from .86 to .90 in various
samples (Fong et al., 2015).

Interpretation Bias Measure

Interpretation bias was assessed using a self-developed ambiguous scenarios task
adapted from Hughes et al. (2017). The task consisted of 20 short, ambiguous scenarios
centered around fatigue and everyday life situations. Each scenario was followed by four
response options: a positive interpretation, a negative interpretation, a positive foil, and a
negative foil. Participants were instructed to select the interpretation they found most

plausible.



For example:

’

“You re faced with a challenging task at work and you feel physically exhausted. You think...’
a) “I've handled tough tasks before, and I’ll get through this one too.” (Positive
interpretation)

b) “I cant handle this; I'm just too tired to focus.” (Negative interpretation)

c) “I'll tackle it step by step, and my exhaustion will fade once I get going.” (Positive foil)

d) “I'm never able to do this when I'm tired, it’s just too much.” (Negative foil)

“You've had a long day at work, and you 're feeling mentally and physically drained. You
think...”

a) “laking a break will help me recharge, and I'll feel better afterward.” (Positive
interpretation)

b) “I cant relax,; I'm just too tired and will fall asleep.” (Negative interpretation)

c) “A short break will be refreshing; it’s not too hard to relax, even when I'm tired.” (Positive
foil)

d) “I never feel refreshed after a break when I'm this drained, its pointless.” (Negative foil)

This task was designed to implicitly measure cognitive biases without explicitly
prompting participants about their biases. It was administered before and after the CBM-I
training to assess changes in interpretation bias. The task’s design aligns with CBM-I
principles, as the training aims to shift participants’ automatic interpretations toward more
positive or neutral appraisals. While this specific task is novel, it is grounded in established
methodology from Hughes et al. (2017), which demonstrated acceptable reliability and
sensitivity to change. The interpretation bias score was calculated by first finding the average
number of neutral interpretations chosen and the average number of fatigue-related (negative)
interpretations chosen across all scenarios. The bias score was then computed by subtracting

the average fatigue-related interpretation score from the average neutral interpretation score.



A higher positive value indicates a greater tendency to select neutral over fatigue-related
interpretations, reflecting a more positive interpretation bias.

Personality Measures

Stress Vulnerability

Stress vulnerability was assessed using six items from the Vulnerability to Stress facet
of the NEO Five-Factor Inventory (McCrae & Costa, 2005). Participants rated each item on a
5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”), with higher
scores indicating greater sensitivity to stress and emotional instability. The total score was
calculated as the mean of the six items. It is important to note that the full neuroticism domain
was not measured; therefore, references to “neuroticism” in this thesis refer specifically to this
stress vulnerability facet.

The NEO-FFI has demonstrated good psychometric properties across various
populations. The Neuroticism domain includes the Vulnerability to Stress facet and typically
shows high internal consistency, with Cronbach’s alpha values between .83 and .88 (McCrae,
Costa, & Martin, 2005). Factor analytic studies report strong loadings of the Vulnerability to
Stress items on the Neuroticism factor, generally above .50, supporting construct validity.
Furthermore, the Vulnerability to Stress facet shows good convergent validity, correlating
positively with other measures of emotional instability and stress sensitivity, with correlations
typically ranging from .60 to .80 (McCrae, Costa, & Martin, 2005). While McCrae, Costa,
and Martin (2005) noted that some individual items within the Neuroticism domain showed
weaker item-total correlations, the overall scale reliability remains acceptable and thus

supports its continued use for assessing stress vulnerability in research settings.

Data Analysis

All statistical analyses were performed using R version 4.2.1 (2022-06-23 ucrt),

nicknamed “Funny-Looking Kid”. Data preparation and transformation were conducted using



the tidyverse package, and linear mixed-effects models were implemented using the Ime4
package.

Fatigue and interpretation bias scores collected at pre- and post-intervention time
points were reshaped into long format to reflect the repeated-measures design. This format
enabled the use of linear mixed-effects models (LME), which account for within-subject
correlations over time.

Each model included time (coded as 0 = pre-training, 1 = post-training), stress
vulnerability (mean-centered neuroticism scores), and their interaction as fixed effects. This
modeling approach allowed for the examination of both main effects and moderation—
specifically, whether changes over time varied as a function of individual differences in stress
vulnerability. Participant ID was included as a random intercept to account for between-
subject variability.

Model assumptions, including normality of residuals, homogeneity of variance, and
multicollinearity, were assessed using tools from the performance and parameters packages.
No serious violations were detected. Full diagnostic plots and assumption checks are provided
in Appendix A and visually summarized in Figure 2 (Appendix).

Results
Descriptive Statistics

Descriptive statistics for the main study variables are presented in Table 1. The sample
included 35 participants after data cleaning and omission of missing values. Stress scores
ranged from 1.00 to 4.33 (M = 2.83, SD = 0.89). Interpretation bias scores were measured at
two time points (“intro” and “outro”), with means of 2.47 (SD = 0.18) and 2.50 (SD = 0.19),
respectively. Fatigue scores showed mean values of 1.18 (SD = 0.22) at intro and 1.13 (SD =
0.22) at outro.

To address Research Question 2, we examined whether stress vulnerability was

associated with fatigue levels at baseline.



A Pearson correlation showed a significant positive association between stress and fatigue at
the intro measurement (r = .48, p = .004), suggesting that participants with higher stress

scores also reported higher levels of fatigue at baseline.

Table 1

Descriptive Statistics for Key Study Variables (N = 35)

Mean SD Min. Median Max.
Stress Score  2.79 0.89 1.00 2.83 4.33
Interpretation 2.47 0.18 2.00 2.43 2.93
Bias Intro
Interpretation 2.50 0.19 2.10 2.48 3.05
Bias Outro
Fatigue Intro  1.18 0.22 0.69 1.19 1.69
Fatigue 1.13 0.22 0.81 1.13 1.81
Outro
Interpretation 0.03 0.18 -0.45 -0.03 0.55
Bias Gain
Fatigue Gain  -0.05 0.17 -0.63 0.00 0.56

Note. N = 35 after excluding missing data. Scores represent mean values and standard
deviations calculated from participants’ responses.

o Stress Score: Assessed via neuroticism subscale, indicating levels of perceived
stress (range 1-5).

e Interpretation Bias Intro & Outro: Scores indicating interpretation bias
measured at the start (intro) and end (outro) of the training.

o Fatigue Intro & Outro: Self-reported fatigue levels measured at the start and
end of the training.

e Interpretation Bias Gain: Change in interpretation bias score from intro to
outro (outro minus intro). Positive values indicate increased bias over time.

o Fatigue Gain: Change in fatigue score from intro to outro. Negative values
indicate a reduction in fatigue over time.

Raw scores are not available, these values are processed scores used in analysis.



Paired t-Test Analyses

To address Research Question 1, it was tested whether interpretation bias changed
from pre- to post-intervention. Paired t-tests were conducted to examine changes in
interpretation bias and fatigue from pre- to post-training. As shown in Table 3, no significant
differences were observed for interpretation bias. To address Research Question 2, we tested
whether self-reported fatigue changed from pre- to post-intervention.

A paired-samples t-test showed no significant change in fatigue scores. No significant
changes were observed, suggesting that the CBM-I intervention did not have a measurable
impact on either outcome over the training period.

Two linear mixed-effects models were then tested to assess the effects of stress
vulnerability and time on fatigue. The first model included stress and time as fixed effects,
while the second model added the interaction between stress and time as a moderator. Stress
was a significant predictor of overall fatigue levels ( = 0.144), indicating that participants
with higher stress reported increased fatigue. However, neither time nor the interaction
between stress and time were significant, suggesting that stress did not moderate changes in
fatigue across the training period.For interpretation bias, neither stress, time, nor their
interaction significantly predicted scores, indicating that interpretation bias remained stable

over time and was unaffected by stress levels (see Table 2).

Table 2

Paired t-Test and Linear Mixed-Effects Model Results for Fatigue and Interpretation Bias

95% Confidence 95% Confidence

Estimate (§) Std. Error t value Interval Lower Interval Upper

Paired t-Test Re-
sults



Interpretation Bias

Intro vs Outro -0.028 -0.71  -0.11 0.05
Fatigue Introvs 4 46 132 -0.02 0.12
Outro

Fatigue Model 1

(Stress + Time)

Intercept 0.779 0.100 7.808 0.585 0.972
Stress Score 0.144 0.034 4.227 0.078 0.211
Time (Outro) -0.022 0.115 -0.191 -0.245 0.202
Fatigue Model 2

(Stress + Time + In-

teraction)

Intercept 0.779 0.100 7.808 0.585 0.972
Stress Score 0.144 0.034 4.227 0.078 0.211
Time (Outro) -0.022 0.115 -0.191 -0.245 0.202
Stress Score x Time -0.011 0.039 -0.287 -0.087 0.064
Interpretation Bias

Model (Stress +

Time + Interaction)

Intercept 2.397 0.112 21.328 2.179 2.615
Stress Score 0.018 0.039 0.466 -0.057 0.093
Time (Outro) -0.002 0.128 -0.017 -0.250 0.254
Stress Score x Time 0.015 0.043 0.343 -0.071 0.099

Linear Mixed-Effects Models

To address Research Question 3, we tested whether stress vulnerability moderated the
effect of CBM-I on fatigue and interpretation bias outcomes by including the interaction
between stress and time in linear mixed-effects models. Linear mixed-effects models (LMM)

using the Imer function assessed the effects of stress vulnerability, time (intro vs. outro), and



their interaction on fatigue and interpretation bias. Participant ID was modelled as a random
intercept to account for repeated measures.

To address Research Question 4a, it was tested whether stress vulnerability moderated
changes in interpretation bias over time. The interaction between stress and time was not
significant (B = 0.015, SE = 0.043, t = 0.34, p =.74), indicating that stress vulnerability did
not influence changes in interpretation bias during the intervention period.

For Research Question 4b, it was examined whether stress vulnerability moderated
changes in fatigue. The interaction term between stress and time was also non-significant ( =
—0.011, SE=0.039, t =-0.29, p = .77), suggesting that stress vulnerability did not affect
fatigue changes over time.

Fatigue

The fatigue linear mixed-effects model (LME) showed acceptable fit, REML = -24.7,
AIC = 58.7, BIC = 66.1, marginal R? = .22, conditional R? =.39. The model revealed a
significant positive effect of stress score (f = 0.144, SE = 0.034, t = 4.23), indicating that
participants with higher stress levels reported greater fatigue overall. Neither the main effect
of time (B =-0.022, SE =0.115, t =—-0.19) nor the interaction between stress and time (f = —
0.011, SE =0.039, t =—-0.29) reached significance. These findings suggest that fatigue levels
did not change significantly over time and that stress did not moderate this pattern.
This supports Research Question 3, confirming that stress vulnerability significantly predicts
fatigue severity. The non-significant interaction further addresses Research Question 4b,
indicating that stress vulnerability did not moderate changes in fatigue over time.
Interpretation Bias

The interpretation bias model also showed adequate fit, REML = -6.4, AIC = 84.2,
BIC =91.6, marginal R? = .02, conditional R? = .43. None of the predictors reached statistical

significance: stress (B = 0.018, SE = 0.039, t = 0.47), time (f =-0.002, SE = 0.128, t =-0.02),



or their interaction (B = 0.015, SE = 0.043, t = 0.34). Thus, interpretation bias scores remained

stable over time and were unaffected by stress vulnerability, indicating no moderation effect.

Table 3

Fixed Effects Estimates and 95% Confidence Intervals for Linear Mixed-Effects Model

Predicting Fatigue (N = 35)

Estimate SE t value 95% CI 95% Cl1
Lower Upper

(Intercept) 0.779 0.100 7.808 0.585 0.972
Stress Score  0.144 0.034 4.227 0.078 0.211
Time -0.022 0.115 -0.191 -0.245 0.202
(fat_out)

Stress Score  -0.011 0.039 -0.287 -0.087 0.064

x Time

Time coded as intro (reference) vs. outro.

To address Research Question 1, it was examined whether stress vulnerability was
associated with interpretation bias across the study period. The linear mixed-effects model did
not reveal significant effects of stress on interpretation bias scores. There were no significant
main effects of stress (p =.641), time (p = .987), or their interaction (p = .733). This indicates
that participants’ interpretation bias remained stable over time and was not influenced by their
level of stress vulnerability. While the model fit was adequate, the results suggest that

interpretation bias was unaffected by the variables tested in this analysis.



Table 4

Fixed Effects Estimates and 95% Confidence Intervals for Linear Mixed-Effects Model

Predicting Interpretation Bias (N = 35)

Estimate SE t value 95% CI 95% CI
Lower Upper

(Intercept) 2.397 0.112 21.328 2.179 2.615
Stress Score  0.018 0.038 0.466 -0.057 0.093
Time -0.002 0.128 -0.017 -0.250 0.254
(ib_bias_out)

Stress Score  0.015 0.043 0.343 -0.071 0.099

x Time

Discussion

The aim of this study was to explore whether cognitive interpretation bias and self-
reported fatigue would change over time in response to a Cognitive Bias Modification for
Interpretation (CBM-I) procedure, and whether these changes were moderated by individual
differences in stress vulnerability. This study examined whether interpretation bias and fatigue
changed from pre- to post-assessment. Furthermore, it was assessed whether stress
vulnerability predicted overall levels of these variables and whether stress vulnerability
moderated their changes over time.

Consistent with prior research, higher stress scores were significantly associated with
higher levels of fatigue across the measurement period. This supports the notion that
individuals with higher stress vulnerability tend to report greater fatigue. However, no
significant main effects of time were found for either fatigue or interpretation bias. This
suggests that these variables did not substantially change between the pre- and post-
assessment phases. Furthermore, no interaction effects between stress vulnerability and time

were observed for either interpretation bias or fatigue, which indicates that stress did not



moderate changes in these outcomes over the intervention period. This lack of moderation
further suggests that the CBM-I intervention was not effective in altering fatigue or
interpretation bias. However, the persistently elevated fatigue observed in individuals with
higher stress vulnerability likely reflects enduring personality traits rather than transient state
factors.

Stress vulnerability is often described as a dispositional tendency toward heightened
emotional reactivity and difficulty regulating distress. This aligns closely with the construct of
neuroticism (Barlow et al., 2013). People with this trait tend to get stuck in repeated negative
thoughts like worry and rumination, where they focus over and over on their distress and what
might be causing it (Du et al., 2018). This creates an ongoing mental and emotional strain that
can lead to fatigue, even when there are no immediate external stressors.

Furthermore, longitudinal findings demonstrate that neuroticism predicts fatigue both
cross-sectionally and after extended follow-up periods. Serengaard et al. (2019), for example,
found that individuals high in neuroticism were more likely to report persistent or emerging
fatigue symptoms over time. This indicates a trait-based pathway through which stress
vulnerability contributes to the persistence of fatigue symptoms. The absence of significant
changes in interpretation bias and fatigue suggests that modifying deeply ingrained automatic
cognitive biases may require more intensive or prolonged training. However, baseline
interpretation bias in this sample was modest (M = 0.27, SD = 0.48), which indicates that
participants did not show particularly strong negative biases at the outset, which could limit
the potential impact of a targeted CBM-I intervention.

Cognitive biases are sustained by ingrained neurocognitive patterns, and meaningful
change typically requires frequent and repeated practice. Meta-analyses support the
importance of increased training frequency for improving CBM-I outcomes. For instance,
Jones and Sharpe (2017) demonstrated that session quantity and timing influence

effectiveness, especially in clinical populations such as those with social anxiety, depression,



or chronic pain. In the current study, participants completed three CBM-I sessions, each
consisting of 30 ambiguous scenarios, administered once daily over three consecutive days. It
is possible that this dosage was insufficient to produce measurable effects.

Additionally, the sample showed modest baseline interpretation bias (M = 0.27, SD =
0.48), indicating participants did not exhibit strong negative biases initially. This limited
symptom severity could reduce the potential for the CBM-I intervention to demonstrate
measurable effects. Furthermore, no post hoc analyses were conducted to explore potential
subgroup differences or task-specific effects, which restricts interpretive confidence and may
have hidden meaningful patterns in the data.

Other alternative explanations for the lack of intervention effects include a follow-up
period that was too short to detect changes in fatigue, and the use of an interpretation bias task
that may lack adequate validity or sensitivity for fatigue-related content. Finally, it remains
possible that interpretation bias is not a central mechanism underlying fatigue in this
population. Supporting this, baseline interpretation bias and fatigue were not significantly
correlated (r = .07, p = .66), suggesting these constructs may operate independently in this
sample.

Several methodological issues may have influenced the weak interpretation bias
findings. At baseline, the interpretation bias measure showed a modest mean score (M = 0.27,
SD = 0.48), and interpretation bias was not significantly correlated with fatigue (r=.07,p =
.66), indicating a weak and non-significant association between the two constructs.

First, the CBM-I scenarios used were newly developed for this study and have not yet
undergone specific validation for fatigue-related content, raising concerns about their
construct validity and sensitivity. Second, the study did not conduct post hoc analyses, such as
examining subgroup differences or task-specific effects, which limits confidence in the
generalizability and interpretability of the results. Third, reliance on self-report measures

introduces risks of response biases, such as social desirability and inaccuracies in subjective



reporting. These factors collectively raise questions about the reliability of the observed bias
effects and may have contributed to the lack of measurable change following the intervention.
While the lack of prior validation is a significant limitation, further psychometric testing is
necessary to determine how much this affected the outcomes.

As suggested by the findings, interpretation bias may not be the sole or central
cognitive mechanism underlying fatigue in this population. This possibility aligns with the
results from Research Question 3, which indicate that other factors, such as stress
vulnerability, may play a more significant role. However, caution is warranted in drawing firm
conclusions, given the concerns about the validity of the interpretation bias task (IBT) and the
unclear effectiveness of the CBM-I intervention in modifying interpretation bias. Within dual-
process theories, human cognition operates on two levels: a fast, automatic, emotionally
reactive system, and a slower, deliberate, reflective system (Barlow et al., 2013). Individuals
high in neuroticism tend to rely more heavily on automatic processing, which manifests as
biased attention, threat appraisals, and inflexible interpretation patterns. These automatic
processes occur outside conscious awareness and may be especially resistant to change
without sufficient cognitive control or emotional regulation. In this study, interpretation bias
was understood as a type of automatic processing, placing it within the wider context of
cognitive-affective models.

The lack of significant reduction in fatigue suggests that interpretation bias may not be
the dominant cognitive factor contributing to fatigue symptoms in this group. Other automatic
processes, such as persistent worry, attentional bias, or rumination, could have a greater
impact by sustaining continuous cognitive activation. Additionally, participants may have
lacked adequate top-down regulation, which refers to the conscious, deliberate control needed
to override or adjust habitual automatic thoughts. Without sufficient top-down control, deeply
ingrained cognitive patterns can be difficult to change. Emotional distress linked to

neuroticism likely involves a wider cognitive-affective network beyond interpretation bias



alone. Given the limited scope of the CBM-I intervention applied here, focusing on a single
mechanism may not have been enough to modify the complex cognitive-emotional processes
that sustain fatigue.

This study offers several strengths. Conducting the intervention via a mobile app
provided a scalable and accessible platform. Additionally, the study’s focus on individuals
with varying levels of stress vulnerability provides insight into the relevance of cognitive bias
modification approaches for stress-related fatigue.

A major limitation of this study concerns the measurement of interpretation bias. The
interpretation bias task (IBT) employed was developed specifically for this project by
adapting items originally designed for anxiety research. Although the scenarios were modified
to reflect fatigue-relevant content, the task has not yet undergone formal psychometric
validation within fatigue populations. This raises concerns regarding the construct validity of
the measure and its ability to accurately capture interpretation biases pertinent to fatigue
symptoms.

Several potential shortcomings of the IBT may have impacted its effectiveness. Some
scenarios may have lacked sufficient relevance for the sample, which potentially limited
participant engagement and ecological validity. Furthermore, the ambiguity of the scenarios
may have been inadequate, reducing the task’s sensitivity. Additionally, the reliance on recall-
based responses introduces the possibility of memory-related biases and response errors.
These factors may have compromised the reliability and validity of the IBT

Both fatigue and interpretation bias were assessed via self-report measures. These are
subject to response biases such as social desirability and inaccuracies in individuals’
subjective evaluation of their internal states (Caputo, 2017). These methodological limitations
constrain the interpretability and generalizability of the findings.

Future research should prioritize the development and formal validation of

interpretation bias tasks tailored specifically for fatigue populations to enhance construct



validity. Incorporating multi-method approaches, including behavioral and physiological
assessments alongside self-report, could further strengthen the reliability and interpretability
of results in this domain.

Other limitations include inconsistent adherence due to flexible intervention
scheduling. Although reminders were sent, sessions were sometimes completed with gaps of
several days. Regular and spaced practice is important for modifying cognitive biases. Meta-
analyses suggest that more training sessions improve cognitive bias modification
effectiveness (Jones & Sharpe, 2017). Furthermore, the intervention materials may not have
been optimally designed to shift fatigue-related interpretation biases. The interpretation bias
task used in this study was initially based on generic materials adapted from cognitive bias
modification developed for anxiety disorders (Hughes et al., 2017). Early in the development
process, it became apparent that many scenarios lacked clear relevance to fatigue-specific
concerns. In response, several items were modified or rewritten, incorporating themes such as
energy levels, task avoidance, and social withdrawal. Despite these adaptations, the task
remains newly developed and has not yet undergone any formal validation. This raises
important considerations regarding the construct validity and ecological relevance of the
CBM-I training scenarios, which may have limited the intervention’s effectiveness in
modifying interpretation bias.

The clear link between stress vulnerability and fatigue reveals the need for fatigue
treatments to specifically target stress-related factors. While the CBM-I app did not prove
effective here, it offers valuable insights for clinicians and app developers. Effective app-
based CBM-I requires well-designed tasks and features that encourage regular use and user
engagement. Cognitive bias training should be combined with stress management and
behavioural approaches to better address fatigue. Reliable, user-friendly digital platforms are

essential for maintaining motivation.



In conclusion, the results show that stress vulnerability plays a significant role in
fatigue; however, the CBM-I intervention did not produce meaningful changes in
interpretation bias or fatigue. This highlights the need for longer or more focused
interventions and improved measurement and intervention tools. Future studies should
develop methods that more effectively address the cognitive and emotional factors involved in
persistent fatigue, as well as improve the reliability of intervention delivery through better

technology, given the technical issues experienced with the app in this study.
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Model diagnostics showed no severe violations of assumptions. Residuals were
approximately normally distributed with homogenous variance. However, variance inflation
factors indicated some multicollinearity among predictors, suggesting interpretations should

be cautious.



CBM-I Training Tasks

Day 1

An important deadline is coming up, and you decide to spend a day completing some of the
bigger parts of the project. Afterwards, you feel...

Proud
Did you feel proud after completing some of the bigger parts of the project?

On holiday, you decide to visit a local museum. You spend hours walking around, marveling
at the different displays. When you finally get home in the evening, you feel...

Fulfilled

Did you feel fulfilled after walking through the local museum?

You decide to start going to the gym consistently 3 times a week. After the first week, you feel
soreness in your leg muscles. This is because you are getting...

Stronger

Are you gettting stronger because you have been going to the gym consistently?

You’re feeling a bit tired while studying or working. You push through and realize that you
are...

Motivated

You realize you made a small error at work or school. You spend extra time correcting it and
feel...

Responsible

You’ve been out doing errands for hours. As you return home, you feel...
Satisfied

Did you feel satisfied after running errands for hours?

You need to talk to someone about something important. Your heart starts beating fast, you
think this is because you are...



Nervous

You’ve had a long, demanding week at work or school. On Friday evening, you reflect and
feel...

Proud

Did you feel proud after the long demanding week at school or work?

After spending some time tidying up your room, you look around and feel...

Refreshed

Did you feel refreshed after tidying up your room?

You spend a long time preparing a homemade meal for yourself or others. As you sit down to
eat, you feel...

Accomplished

Did you feel accomplished after preparing a homemade meal for yourself?

You take a few minutes to tidy up your kitchen. As you finish, you step back and notice that
you feel...

Proud

Did you feel proud after tidying up your kitchen?

You spend an hour folding a large pile of laundry. After looking at the neatly stacked clothes,
you feel...

Satisfied

After putting in days of effort, you finally complete a long-term project. You step back and
feel a sense of...

Accomplishment



A friend or colleague asks for your help with something they’re struggling with. After spend-
ing a while helping them, you feel...

Useful

You had a long day filled with various activities. In the evening, you sit down and reflect on
your day. You realize that despite feeling physically tired, you have been quite...

Productive

You are running behind schedule for an important appointment. Instead of panicking, you take
a deep breath and remain...

Collected

Did you feel collected after you took a deep breath instead of panicking?

After dinner, you take a moment to wash the dishes. As you finish, you step back and notice
that you are...

Satisfied

You are faced with a challenging task that requires effort and patience. After working through
it step by step, you realize you are...

Resilient

You decide to try a new hobby or skill, even though you’re not sure how well you’ll do. As
you put time and effort in, you notice that you are...

Learning

You are tasked with presenting something at work or in class. Although you feel nervous at
first, once you start speaking, you feel...

Confident

Did you feel confident after presenting something in front of your class or at work?



You are enjoying a picnic when unexpected rain begins to fall. You move quickly to avoid the
rain. After finding a spot to rest you notice you are...

Soaked

Something unexpected comes up in your day. At first, you feel unsure, but then you realize
you are...

Capable

You wake up after a night of sleep. You take a deep breath and notice that you feel...
Refreshed

Did you feel refreshed after waking up after a night of sleep?

You attend a gathering where you don’t know everyone. As you talk to different people, you
notice that you are getting...

Compliments

You have a task that requires focus and effort. After getting started, you are feeling. ..

Competent

You go for a walk even though you weren’t sure if you had the energy. Afterward, you feel a
sense of...

Achievement

Did you feel a sense of achievement after going for a walk?

You go grocery shopping and carry your bags home. At the end of the trip, you are feeling...

Capable



A friend asks you to meet up after work or class. You are unsure if you have the energy but
decide to go. As the conversation flows, you realize you are feeling quite. ..

Engaged

Did you feel engaged after meeting with your friend?

Yesterday, you went for a walk with a friend. This morning, you notice your legs are stiff. You
think today will be...

Chill

Normally, you go to the gym on Tuesday mornings, but you decide to skip it today because
you were too?

Preoccupied
Day 2

You’ve been putting in extra effort to learn a new skill. After some practice, you realize you
are...

Progressing

Are you progressing after putting in extra effort to learn a new skill?

You face a tough challenge at work, but after some effort, you overcome it, leaving you feel-
ing...

Empowered

Did you feel empowered after overcoming a tough challenge at work?

You finish a large home improvement project that took time and effort. You finally sit down
and feel...

Proud



You encounter a problem and work through it until you find a solution. You feel...
Resourceful

You’re faced with unexpected changes, but you quickly adapt to the issue, leaving you feel-
ing...

Flexible

You’re in a distracting environment, and you put a lot of effort into staying focused on your
work. You feel...

Determined

Did you feel determined after staying focused in a distracting environment?

You assist a stranger in need, and after doing so, you feel...

Fulfilled

You face a setback in your goals, but you put in extra effort to work toward them and feel...

Resilient

You spend some time explaining a concept to someone, and they finally understand it. You
feel...

Satisfied

You realize you made a mistake and take responsibility for it. After spending extra time fixing
the mistake, you feel...

accountable

You’ve been taking steps to improve your self-esteem, and today you feel...

Confident



Did you feel confident after taking steps to improve your self-esteem?

You’ve been consistently working out, and you feel good about the progress you’ve made.
You start to feel...

Energized

Did you feel energized after consistently working out?

Leading up to an important deadline, you’ve been spending more time working than usual.
You notice you start to get sleepy sooner than normal. This is probably due to...

Work

You are juggling multiple tasks at once. Despite the pressure, you manage to stay focused and
feel...

Efficient

Did you feel efficient after managing to juggle multiple tasks at once?

A friend goes through a tough time, and you offer your support. After a long conversation
with them, you feel...

Helpful

You’re running a bit late for your bus. You decide to run, and you catch the bus right before it
leaves. You sit down and feel...

Relieved

Did you feel relieved after making it to the bus right before it left?

An unexpected situation arises that could cause panic. You feel...

Collected



You’ve been sticking to a healthy routine, even though it’s been challenging. At the end of the
week, you feel...

Accomplished

Did you feel accomplished after sticking to a healthy routine even though it was challenging?

A colleague or friend asks you for help with a personal issue. You offer your assistance and
feel...

Compassionate

You face a situation that makes you anxious, but you push through it and feel...
Brave

Did you feel brave after pushing through a situation that made you feel anxious?

You have a project due soon and need to complete it quickly. Despite the pressure, you are or-
ganized and feel...

Calm

You’ve had a long, demanding week at work or school. On Friday evening, you reflect and
feel a sense of...

Accomplishment

You are meeting up with an old school friend. You ask them if they would meet you locally.
They will think you are...

Busy

You have been invited to a wedding this weekend. It's not close to home, so you would have
to travel by car and stay overnight at a hotel nearby. You think the weekend will be...

Enjoyable



You have had a busy day at work and have a number of tasks to get done before the end of the
day. You ask a colleague for help because you are...

Busy

Today, you spent a long time grocery shopping and bought ingredients for dinner. When you
get home, you are...

Hungry
You’ve been out doing errands for hours. As you return home, you feel...

Satisfied

You prepare a homemade meal for yourself or others. As you sit down to eat, you feel...
Proud

On holiday, you decide to visit a local museum. You spend hours walking around, marvelling
at the different displays. When you finally get home in the evening, you feel...

Fulfilled

Normally, you go to the gym on Tuesday mornings, but you decide to skip it today because
you were too...

Busy
Day 3

After a stressful week, you and your friend are making plans, and they pitch an idea of spend-
ing a day hiking a local trail. You find that idea...

Fun

One day, you finally decide to fix the annoying squeaking your bedroom door is making. You
spend a couple of hours figuring out what's causing the problem. You get the tools out and fix
it yourself. Afterwards, you feel...

Satisfied



Did you feel satistied after you spend a couple of hours fixing the annoying squeaking bath-
room door?

You had an exhausting day at work. For lunch, you decide to go to a local food truck for a
change. You stand in line for 20 minutes waiting to get your food. Once you get your food and
sit down, you feel...

Excited

Normally, you go to the gym on Tuesday mornings, but today you are really tired. You still go
to the gym, afterwards you feel...

Refreshed

Did you feel refreshed after you went to the gym although you were tired?

During a particularly busy day at work, you decide to take a walk during your break. When
you get back from your walk, you feel...

Refreshed

You decide to start going on walks consistently 3 times a week. After the first week, you feel
soreness in your leg muscles. This is because you are getting...

Stronger

Are you getting stronger because your legs are feeling sore after going on walks for a week?

After getting back from grocery shopping, you are exhausted. You realize that you forgot
something essential and need to go back. After getting it, you are now...

Happy

You spent the whole day working on an important assignment, and you finally get home and
eat. After washing up and sitting down at the end of the day, your body feels...

Relaxed



You overslept and are running a bit late for your bus. You decide to run and catch the bus right
before it leaves. You sit down and feel...

Relieved

You go for a walk even though you weren’t sure if you had the energy. Afterward, you feel a
sense of...

Pride

Did you feel a sense of pride after going on a walk although you were not sure if you had the
energy?

You are faced with a challenging task. After working through it step by step, you realize you
are...

Patient

Do you feel patient after you managed to work through a difficult task step by step?

During a stressful and tiring workday, a colleague asks for your help with something they’re
struggling with. As you assist them, you feel...

Helpful

You are running late for an appointment and have taken public transport to get there. You ar-
rive at your station to find the lifts and escalators are out of order. Passengers have been ad-
vised to either get off at the next stop for disabled access or use the stairs. You think if you
take the stairs you will probably be...

Fine
You've had a very busy day at work and now its time for lunch break. After eating, you feel...
Energized

Did you feel energized after eating lunch during this busy day at work?



You take a 10-minute break to stretch and relax during a busy workday. Afterward, you feel...

Recharged

After a long day, you finish folding a pile of laundry. Looking at the neatly stacked clothes,
you feel...

Satisfied

After spending a long time tidying up your room, you are exhausted, but when you look
around you feel...

Proud

You’ve been out doing errands for hours. As you return home, you feel...
Satisfied

Did you feel satisfied after you’ve been out doing errands for hours?

You had a long day filled with various activities. In the evening, you sit down and reflect on
your day. You realize that despite feeling physically tired, you have been quite...

Productive

Did you feel productive after you had a long day filled with various activities, despite being
physically tired?

You usually get the bus to work but today you are feeling energetic and decided to walk.
When you come home from work you feel more tired than usual. You think tomorrow you
will feel....

Better

On holiday, you decide to visit a local museum. You spend hours walking around, marveling
at the different displays. When you finally get home in the evening, you feel...

Fulfilled



Leading up to an important deadline, you’ve been spending more time working than usual.
You notice you start to get sleepy sooner than normal. You think that the effort is...

Valuable

After a tiring day at school, a friend has just asked you to go for a walk with them. You think
the walk would be...

Enjoyable

You take a quick 20-minute nap after a physically demanding day. Afterward, you feel...
Restored

Did you feel restored when you took a quick 20-minute nap after a physically demanding
day?

You have been working hard all day to get the house ready for some guests who are coming to
stay tomorrow night. You feel...

Accomplished

You wake up after a night of sleep. You take a deep breath and notice that you feel...
Refreshed

Did you feel refreshed after you woke up after a night of sleep?

You do some light stretching or yoga after a busy day. Afterwards, you feel...

Revitalized

You are going on holiday tomorrow and have had a busy day packing. When your alarm
wakes you up in the morning, you feel...

Excited



Interpretation Bias Measurment

1. You go grocery shopping after a long day at work, and you’re feeling mentally and
physically drained. As you reach the cashier, you realize you forgot an item. You think

to yourself...

I can quickly go back and get it without any issue.

I am too tired to go back and get it; it’s just not worth the effort.

The store layout made it easy to miss things, but I can still handle it.

I always forget things when shopping, and it’s just too much for me when I’m tired.

2. You’ve had a busy day and now need to attend a social gathering. You think...

It’11 be great to unwind and enjoy the company.

I’11 just sit there and try not to fall asleep; I’'m too tired to enjoy this.

I can try to focus on having fun with the people and try to ignore that I am tired

Socializing always feels exhausting, and it’s worse when I’m already tired.

3. You need to plan for an upcoming trip, but you’re mentally and physically drained.

You think...

I’ll make a list and take it step by step; I’ll feel better once I’m prepared.

I can’t deal with this right now; I’ll worry about it later.

A little planning now will save me stress later, even though I’m tired.

I’ll just leave it to the last minute; I can’t focus when I’m this tired..

4. You overslept and are running late for an important meeting. When you arrive, you

notice people looking at you. You think...



They understand that being late happens sometimes.

They are annoyed that you wasted their time.

They are thinking about something unrelated to you.

They believe you are unreliable.

. You’ve been working all day, and your desk is a mess. You think...

A quick clean-up will help me feel more organized for tomorrow.

I’'m too tired to clean; I’ll do it when I’'m more energized.

Cleaning my desk will only take a few minutes, and I’1l feel better afterward.

I always leave it until the next day; I’m too tired to care right now.

. You’re preparing lunch after a busy morning, and you’re feeling physically fatigued.

You think...

A healthy lunch will give me energy for the rest of the day

I can’t even think about cooking right now; I’'m too exhausted to make anything.

I can make something simple and still feel good about it, even when I’m tired.

I never feel like cooking when I’m this drained; it’s just too much work.

You try learning something new but struggle initially. You think...

This is part of the learning process.

I will never get the hang of this.

I just need more practice.

I’m just not good at learning new things.



8. You sit down to watch TV after a long workday, but you’re physically drained. You

think. ..

This will help me unwind and relax; I’ll feel better afterward.

I’m too tired to focus on anything; I just want to sleep.

Watching something light will give me a break, even though I’'m exhausted.

I’ll probably fall asleep in a few minutes; I’'m always too tired to enjoy TV.

9. You need to do some chores at home, but you’re feeling physically exhausted. You

think. ..

I’ll do it now and it’1l feel good to have everything done.

I’'m too tired to clean; I’ll do it when I’m more energized.

I’1l do the chores in stages, and it won’t feel as overwhelming.

I can’t be bothered to do anything when I’m this tired; it’s just too much.

10. You try learning something new but struggle initially. You think...

This is part of the learning process.

I will never get the hang of this.

I just need more practice.

I’'m just not good at learning new things.

11. You’ve had a long workday, and now you need to attend a Zoom meeting. You think...

I’1l stay focused, and get through this, its an important meeting.

I can’t focus on this right now; I’m too mentally drained.

I can try to participate a little, even though I’m exhausted.



I’11 just zone out; I can’t stay engaged when I’'m this tired.

12. You realize you missed an important deadline. You think...

I can communicate and try to fix this.

This proves I’'m bad at time management.

Everyone forgets sometimes.

This will have severe consequences.

13. You’re trying to read a book, but you’ve had a long day, and you’re feeling mentally

exhausted. You think to yourself...

I’ll take it slow and focus as much as I can; I’1l feel better after I read a little.

I can’t concentrate at all; my mind is too tired to focus.

I can still make some progress, even if I’'m feeling a bit drained.

I’1l probably just fall asleep; I never seem to get through books when I’m this tired.

14. You’ve been working all day, and your desk is a mess. You think...

A quick clean-up will help me feel more organized for tomorrow.

I’m too tired to clean; I’ll do it when I’m more energized.

Cleaning my desk will only take a few minutes, although I am tired.

I always leave it until the next day; I'm too tired to care right now.

15. You have a few errands to run, but you feel physically drained. You think...

I will do it step by step and can be proud for achieving something.

I’'m too tired to run errands; I’ll do them another day.



16.

17.

18.

19.

I’11 just power through.

I’m always too exhausted for errands; I don’t have the energy for this.

On the weekend you wake up later than you planned. You think...

I clearly needed the rest, and I still have some time of the day left.

I have no self-discipline.

It’s okay, I’1l still make the most of the day.

I’ve wasted the whole day.

You’re attending a family gathering, but you’re mentally and physically exhausted.

You think...

It will be nice to relax and spend time with family.

I just want to go home; I’'m too exhausted to enjoy this.

I’ll enjoy the family time, even if I’m tired.

I’'m always too tired to enjoy family gatherings; I’m not in the mood.

You get a phone call from a friend, but you’re mentally exhausted. You think...

I’1l take the call; talking to my friend will help me feel better.

I’m too tired for a conversation; I’ll call them back later.

A short chat won’t take much energy.

I can’t focus on the call; I’m just too tired to talk.

You need to walk to the store, but your body is tired. You think...

A walk will help me feel refreshed.



I’m too tired to walk; it’s too much effort right now.

I have to go, maybe it won’t be as bad as I think.

I always feel exhausted after walking; I don’t have the energy for it.

20. You did not sleep well, and now face an unexpected problem at work. You think...

I’ve handled difficult situations before, and I can do it again.

I’'m too drained to think straight; I won’t be able to deal with this.

I’1l take it one step at a time; it’s manageable, even though I’'m exhausted.

There’s no way I can handle this now; my fatigue is just too overwhelming.



