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Improving our understanding of post-stroke fatigue is Received 29 July 2019
crucial to develop more effective interventions. This effort Accepted 18 November 2020
may be hampered by the methods used to assess fatigue,
which usually rely on retrospective memory reports. Fatique: )
. atigue; Experience
However, such reports are prone to memory b!as and may sampling Method; Stroke;
not capture variability in fatigue in daily life; thereby Fatigue Severity Scale;
failing to adequately represent symptom experience. This mHealth
study aimed to assess the strength of the relationship
between real-time experience of post-stroke fatigue and
the commonly used retrospective Fatigue Severity Scale
(FSS). Thirty individuals with stroke completed 10 daily
questionnaires about momentary (here-and-now) fatigue
for six consecutive days using the mHealth application
PsyMate™ (Experience Sampling Method). From these
real-time fatigue ratings (N=1012), we calculated three
indices: total average, peak fatigue, and fatigue on the
final day. Afterwards, participants rated their fatigue
retrospectively with the FSS. Results showed weak to
moderate and strong correlations (range: .334, .667), with
retrospective reports capturing up to 44% of the variance
in the indices of momentary fatigue. Exploratory analyses
also revealed that even individuals with similar total FSS
scores demonstrated highly different day-to-day fatigue
patterns. We conclude that retrospective measures may
provide an incomplete view of post-stroke fatigue and
diurnal variation therein.
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Introduction

Fatigue ranks among the most common and persistent symptoms after cerebro-
vascular accident or stroke, with prevalence estimates ranging from 25% to 85%
(Cumming et al., 2016). Fatigue has been associated with decreased social and
professional participation and may impede rehabilitation progress (Kutlubaev
et al.,, 2012). Moreover, post-stroke fatigue has been linked with poor neurologi-
cal recovery, increased dependency, and a higher risk of death (Choi-kwon &
Kim, 2011; Glader et al., 2002).

Despite its high prevalence, post-stroke fatigue remains poorly understood,
hampering progress in the development of effective interventions for fatigue.
This progress may be fostered by more precise and more reliable methods to
measure post-stroke fatigue. Fatigue and other somatic experiences after
stroke are commonly assessed using retrospective descriptions by subjects. Clini-
cal interviews by healthcare professionals or questionnaires used for scientific
and clinical purposes often rely on memory-based responses (Walentynowicz
et al., 2018). This information may be subsequently used to select treatment pro-
grammes, to assess progress of rehabilitation, or to evaluate the effectiveness of
a novel intervention compared with treatment as usual. However, such memory
reports are prone to bias and may not capture important variability in fatigue in
daily life (Juengst et al., 2019). As a consequence, actual symptom experience
may be misrepresented by retrospective measures. For instance, questionnaires
relying on episodic memory are often found to overestimate actual symptom
experience (i.e., the so-called memory-experience gap) (Van den Bergh & Walen-
tynowicz, 2016). In a sample of individuals with chronic fatigue syndrome, Fried-
berg and Sohl requested participants to record their real-time (“here and now”)
fatigue six times each day in an electronic diary over a period of three weeks
(Friedberg & Sohl, 2008). At the end of each week, participants also rated their
fatigue intensity for that week. Results showed that weekly recall of fatigue
intensity was significantly higher than the average of the real-time ratings, indi-
cating that memory recall may overestimate actual experience. This memory-
experience gap has also been found for other symptoms in other clinical popu-
lations (Ben-zeev et al., 2012; Broderick et al., 2008) as well as in healthy individ-
uals (Walentynowicz et al., 2015).

For individuals with brain injury specifically, recalling information from episo-
dic memory may be especially challenging due to cognitive impairments
(Jokinen et al., 2015). Cognitive problems such as amnesia, reduced executive
capacities, speed of processing, or concentration as a result of brain injury
may all impact the encoding, storage, or recall of episodic information.
Finally, the intensity of fatigue symptoms may not only differ between individ-
uals but also within individuals across months, weeks, days, and even within
days where they may be associated with a variety of factors such as mood or
daily activities (Jean et al., 2013; Powell et al,, 2017). Single administrations of
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retrospective questionnaires, often at arbitrary moments in time, may fail to
capture this important variability in symptom experience. It may even be the
case that individuals with different diurnal patterns in symptom experience
may score highly similar on questionnaires that assess the average or general
symptom experience. For instance, an individual who experiences high variabil-
ity in fatigue throughout the week (e.g., many peaks and lows) may still have the
same average fatigue score as an individual who experiences a more stable
fatigue pattern. Nevertheless, knowledge of this within-individual symptom
variability may be crucial when designing personalized interventions.

Based on these factors, retrospective assessments of fatigue intensity may
not accurately or reliably reflect the actual fatigue experience after stroke.
The goal of this study was to investigate the relationship between real-time
(“here and now”) ratings of post-stroke fatigue and fatigue scores obtained
by means of a commonly used retrospective instrument to measure fatigue
intensity, the Fatigue Severity Scale (FSS). The FSS is one of the most used
fatigue scales in clinical populations (e.g., multiple sclerosis, chronic fatigue syn-
drome, and depression), and is among the most frequently used measurement
in stroke studies (Lerdal et al., 2009). Moreover, in a review of 18 different instru-
ments to measure fatigue in chronic illness, The FSS demonstrated the highest
scores on robust psychometric properties of all instruments under evaluation
(Whitehead, 2009).

In order to measure real-time fatigue in daily life, we used the Experience
Sampling Method (ESM). ESM is a structured diary technique that allows inves-
tigating fatigue and other symptoms in daily life through repeated real-time
assessment in natural environments (Shiffman et al, 2008). Moreover, ESM
allows investigating factors that may be related to symptoms both at the
level of the individual (e.g., mood, daily activities) and the environment (e.g.,
time of day, location, company). The feasibility and usability of ESM after
brain injury and after stroke specifically has been demonstrated in a number
of studies (Jean et al.,, 2013; Johnson et al., 2009; Juengst et al., 2015; Lenaert
et al,, 2019; Lewandowski et al., 2009; Mazure et al.,, 2014; Sibon et al., 2012).
In this study, we used the mobile application PsyMate™ installed on partici-
pants’ smartphones. Over a six-day period, the PsyMate emitted 10 beep
signals per day which linked to a brief questionnaire within the application
and included questions about momentary (“here and now”) fatigue. In addition
to general fatigue, we also included questions for mental and physical fatigue
separately.

We evaluated the association of FSS scores with indices of fatigue severity
derived from these daily life ESM measurements. We defined three indices:
the average of all momentary ratings, the average of fatigue ratings recorded
on the final day, and the peak fatigue rating throughout the six-day period.
The latter two indices were included to investigate whether participants,
when asked to retrospectively describe symptoms, would give more weight
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to more recent or more intense symptom experiences respectively. This would
be in line with the “peak-end effect” or the observation that people may judge
and remember an experience based on how intense it was at its peak or at its
end, rather than remembering every single aspect or making an average of the
total experience when providing retrospective symptom reports (Bogaerts et al.,
2012; Kahneman et al., 1993). However, this peak-end effect has not been con-
sistently found in the context of fatigue. For instance, Schneider and colleagues
showed that peak and end effects create a small bias in retrospective reports of
pain but not fatigue in rheumatology patients (Schneider et al., 2011). Further,
these three indices were calculated for general fatigue, mental fatigue, and cog-
nitive fatigue separately. Because this study used different measures (i.e.,
momentary versus retrospective) to assess the same experience (i.e., fatigue),
we predicted that these measures would be positively and moderately to
strongly (r>.50) correlated. Our first study aim was to assess the strength of
the relationship between momentary and retrospective measures of fatigue,
and to evaluate which aspect of the momentary fatigue experience is best cap-
tured by the FSS: total average, most recent day, or peak fatigue on the one
hand, and physical, mental, or general fatigue on the other hand. Second, we
aimed to explore to what extent individuals who obtained similar scores on
the FSS also show similar diurnal fatigue patterns as measured using ESM.

Method
Participants

Participants were recruited between September 2016 and October 2017 in Zuy-
derland hospital in Sittard, Adelante Zorggroep rehabilitation centre in Hoens-
broek, and the University Medical Centre in Maastricht (Netherlands). Inclusion
criteria were: 1. Diagnosis of stroke confirmed by a neurologist, 2. Receiving out-
patient rehabilitation care, 3. Age above 17 years and legally competent,
4. Good comprehension of the Dutch language. Exclusion criteria were: 1. No
possession of a smartphone, 2. Study evaluated as potentially too burdening
based on clinical judgement, 3. Diagnosis of chronic fatigue syndrome or fibro-
myalgia or currently undergoing cancer treatment (self-reported). The study
was approved by the Medical research ethics committee of the Maastricht Uni-
versity Medical Center (approval code: METC 16-4-101). All participants gave
their written informed consent.

Measurements

PsyMate™
PsyMate™ is a smartphone-based mHealth application developed by Maastricht
University and Maastricht UMC+ (www.psymate.eu) for moment-to-moment
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assessment of daily life experiences (ESM; Hektner, Schmidt, & Csikszentmihalyi,
2007). The PsyMate application was programmed to prompt participants with
ten beep signals per day over six consecutive days at random moments in
time between 7.30 AM and 10.30 PM, with the restriction that beeps were sep-
arated by at least 15 min and no more than 270 min. The average interval was
set to 90 min. After each beep signal, participants received a short self-report
guestionnaire on their smartphone with statements about their momentary
fatigue. First, participants responded to the general statement “| feel tired” on
a 7-point Likert scale, ranging from one (“not at all”) to seven (“extremely”).
Whenever participants responded two or higher to this statement, two more
statements were presented: “| feel mentally tired” and “I feel physically tired”.

In addition to the research question of the current study, data collection was
part of a larger ESM research project aimed at investigating the relationship
between post-stroke fatigue and daily activity patterns (Lenaert et al., 2020).
Therefore, in addition to statements about fatigue, the PsyMate questionnaire
included statements about positive and negative mood (e.g., cheerful, enthu-
siastic, down, anxious) current activities (e.g., type of activity, amount of physical
activity), and context (location, company). These data are not discussed here as
they fall outside of the scope of this study.

Together, the questionnaire included 40 items which took participants one to
three minutes to complete. In a previous feasibility study in individuals with
brain injury, we used a highly similar ESM questionnaire and found that partici-
pants reported limited to no difficulties when using the PsyMate and did not
experience the PsyMate as burdensome (Lenaert et al., 2019).

Fatigue Severity Scale

The Fatigue Severity Scale (FSS or FSS-9) assesses fatigue severity in daily life
(Krupp et al., 1989). The FSS-9 consists of nine statements (e.g., “I am easily fati-
gued”) rated on a 7-point Likert scale. The total score is calculated as the mean
score per item. Scores range from one to seven, with higher values indicating
greater fatigue severity. More recently, Lerdal and Kottorp showed that the
first two items of the FSS-9 (i.e., “My motivation is lower when | am fatigued”
and “Exercise brings on my fatigue”) did not demonstrate acceptable good-
ness-of-fit in a stroke population and that a version of the FSS-9 that omits
these two items, the FSS-7, demonstrates more robust psychometric properties
for post-stroke fatigue (Lerdal & Kottorp, 2011). Therefore, we also calculated
the total mean score per item for the FSS-7 for all subjects.

Procedure

A treating therapist screened participants beforehand on the inclusion and
exclusion criteria and provided an information letter if participants were
deemed eligible for the study. After participants had given their informed
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consent, we planned a briefing session. This session included an introduction to
the PsyMate app which we installed on the participant’s smartphones at that
time. The researcher guided participants through the app and were gave
them time to practice with the questionnaire. Subsequently, each participant
completed the PsyMate questionnaires after each beep signal for six consecu-
tive days (not including the day of the briefing session). Additionally, partici-
pants were instructed to continue their daily life as usual and to avoid
adjusting their daily routines to the study in any way (e.g., by switching off
their phones if they wished to get up later than 7.30 AM or go to bed earlier
than 10.30 PM). After the PsyMate period, a debriefing session took place
during which participants completed the FSS. Importantly, participants were
instructed to base their responses on the FSS on the exact same period
during which they used the PsyMate app.

Statistical analysis

We expected to find moderate to strong (r >.50) correlations between retro-
spective and momentary measures of fatigue. In order to detect these effects
at 80% power and a-level of .05, we needed to recruit at least 23 participants.
Each participant received a maximum of 60 PsyMate questionnaires (ten beep
signals during six consecutive days). We calculated three indices of momentary
fatigue from these data for each participant: 1. The average of all completed
guestionnaires to capture average momentary fatigue (“average fatigue”);
2. The average of the final day to capture most recent momentary fatigue
("fatigue last day”); 3. The highest recorded fatigue rating over the six day
period to capture peak momentary fatigue (“maximum fatigue”). We calculated
these indices for general fatigue, mental fatigue, and physical fatigue separately,
and subsequently entered them into correlational analyses with total scores of
the FSS-9 and the FSS-7. Pearson’s correlation coefficients were used. Because
the Shapiro-Wilks test of normality was significant for both the FSS-9 and
FSS-7, indicating deviation from a normal distribution, bootstrapped 95% confi-
dence intervals are reported.

Results
Sample characteristics

Thirty individuals were recruited for this study. We excluded four participants
from the analyses. Two withdrew from the study within two days after the
start, and two other individuals completed less than 1/3 of all ESM question-
naires, which is a criterion used for exclusion conform ESM guidelines (Dele-
spaul, 1995). The remaining sample of 26 participants (14 female) had a mean
age of 55.3 (SD=7.6). The average score on the FSS-9 was 5.22 (SD=1.04;
range: 2.67-7.00). For the shorter FSS-7, the average score was 5.31 (SD=
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1.22; range: 2.14-7.00). Twenty-three (88%) individuals scored 4 or higher on
the FSS-9 which may be indicative of clinically significant fatigue.

Momentary fatigue

Participants completed a total of 1012 questionnaires about momentary fatigue,
averaging to 39 out of 60 questionnaires per participant (65% completion rate).
Figure 1 represents the frequency distribution of responses to the statement “|
feel tired”. At the level of the ESM questionnaires, average momentary fatigue
was 3.83 (SD =1.78; range 1.00-7.00). If participants responded two or higher,
additional questions about mental and physical fatigue were presented. This
was the case in 860 out of the total of 1012 completed questionnaires, which
means that participants indicated to experience at least some fatigue in 85%
of all observations. Average mental fatigue was 4.08 (SD = 1.59; range: 1.00-
7.00), and average physical fatigue was 3.70 (SD = 1.59; range: 1.00-7.00).

In order to associate momentary fatigue data with data from the FSS, we cal-
culated three indices of momentary fatigue at person-level (N = 26). At this level,
average momentary fatigue was 3.87 (SD = 1.48; range: 1.21-6.93). For mental
and physical fatigue, this was 3.87 (SD = 1.43; range: 1.42-6.93) and 3.54 (SD
=1.29; range: 1.40-6.17) respectively. Average momentary fatigue on the last
day of ESM was 3.90 (SD = 1.66; range: 1.00-7.00). This was 4.20 (SD =1.41;
range: 1.00-7.00) for mental fatigue, and 3.71 (SD =1.51; range: 1.00-6.71) for
physical fatigue. For mental and physical fatigue, these indices were calculated

Frequency
150 200 250
1 1 1

100
1

50
1

4
Fatigue

Figure 1. Frequency distribution of responses (N =1012) to the statement “I feel tired”.
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Table 1. Pearson correlations between total scores of the Fatigue Severity Scale (FSS-9) and
shorter FSS-7 and indices for real-time momentary fatigue derived from data collected using
Experience Sampling Methodology.

Average fatigue Fatigue last day Maximum fatigue

FSS-9 r .633 631 448

a [.314,.841] [.261,.861] [.048,.755]

p .001 .001 .022

N 26 26 26
FSS-7 r 667 667 496

a [.341,.877] [.312,.887] [.118,.787]

p <.001 <.001 .010

N 26 26 26

Note: Cl =95% bootstrapped confidence intervals.

based on 23 individuals, because three individuals reported no fatigue on the
last ESM day (and hence did not receive the extra questions concerning
mental and physical fatigue). Maximum momentary fatigue was on average
5.77 (SD =1.14; range: 3.00-7.00). For mental and physical fatigue, this was
565 (SD=1.29; range: 3.00-7.00) and 5.58 (SD=1.17; range: 3.00-7.00)
respectively.

Association between momentary and retrospective fatigue ratings

Table 1 provides correlations between the total scores of the FSS-9 and FSS-7 on
the one hand, and the ESM indices calculated for general fatigue on the other
hand. Correlations are strongest for the average of all momentary fatigue
ratings (“average fatigue”) and the average of fatigue ratings on the final day
of ESM data collection (“fatigue last day”). Further, there are no substantial
differences between the FSS-9 and FSS-7 in terms of their relation with ESM
indices of fatigue, explaining 40% and 44% of the variance in average momen-
tary fatigue respectively.

Table 2 provides the output of correlational analyses between FSS-9 and FSS-
7 on the one hand, and indices of momentary mental fatigue (“I feel mentally
tired”) and momentary physical fatigue (“l feel physically tired”) on the other

Table 2. Pearson correlations between total scores of the Fatigue Severity Scale (FSS-9) and
shorter FSS-7 and indices for real-time momentary mental and physical fatigue derived from
data collected using Experience Sampling Methodology.

Mental fatigue Physical fatigue

Average Last day Maximum Average Last day Maximum

FSS-9 r 526 494 488 491 .607 334
a [.154,.803] [.019,.767] [-.053,.777] [.224,714] [.321,.808] [-.110,.679]

p .006 016 011 0m .002 .095

N 26 23 26 26 23 26

FSS-7 r 554 535 .580 515 .661 346
a [.187,.820] [.049,.798] [.050,.832] [.267,.734] [.408,.845] [-.078,.684]

p .003 .009 .002 .007 .001 .083

N 26 23 26 26 23 26

Note: Cl =95% bootstrapped confidence intervals.
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hand. For mental fatigue, all momentary fatigue indices are within a similar
range of association with (both versions of) the Fatigue Severity Scale (range:
488-.580), with the FSS explaining between 24% and 34% of the variance in
the indices of momentary mental fatigue. For physical fatigue, momentary
fatigue in our sample appears to be best captured by the FSS-7. More precisely,
the FSS-7 correlates highest with the average of the last day of ESM data collec-
tion, explaining 44% of its variance.

For our second study aim, we explored to what extent individuals with similar
FSS scores also showed similar diurnal patterns in their momentary fatigue
experience. As an illustration, Figure 2 shows the momentary fatigue ratings
across the six days of ESM data collection for three individuals who had
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Figure 2. Momentary fatigue ratings of three subjects across the six days of ESM data
collection.
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similar FSS scores. Subject A had a FSS-9 score of 5.56, Subject B scored 5.44, and
Subject C scored 5.11; all more than one point above the cut-off of clinically sig-
nificant fatigue and all within a range of half a point on a scale ranging from 1 to
7. However, visual inspection of Figure 2 suggests strong individual differences
in the momentary fatigue ratings of these individuals. Indeed, although the FSS
scores of these individuals were highly similar, there are large differences in the
average of all momentary fatigue ratings. For subject A, this average was 5.13
(SD=0.87), for subject B this was 6.93 (SD =0.26), and for subject C this was
and 2.59 (5D =1.15). Moreover, a second difference between these individuals
lies in the variation of their fatigue ratings within and across days. For subject
B, there is little overall variation, with momentary scores ranging between 6
and 7 and the maximum fatigue score given in 93% of all observations. There
is more variation in momentary fatigue for subject A, with scores ranging
between 2 and 7. However, the daily averages across all six days remain
highly similar, ranging between 4.88 on day 6 and 5.67 on day 4. For subject
C, there is also more variation in the daily averages, ranging between 1.78 on
day 4 and 3.33 on day 1. Momentary fatigue scores for this individual ranged
between 1 and 5. The peak momentary fatigue rating of 5 was only given on
three occasions (6% of the total of 51 recorded observations), and there are
also days where little to no fatigue is reported.

Discussion

In this study, we aimed to investigate the strength of the association between
real-time momentary assessments of post-stroke fatigue in daily life and com-
monly used retrospective assessment (i.e., the Fatigue Severity Scale). Using
the Experience Sampling Method, participants collected real-time (“here and
now”) data of their fatigue in daily life over a six-day period. Afterwards, partici-
pants completed the Fatigue Severity Scale retrospectively measuring their
fatigue over the same period. Overall, we found weak to moderate and
strong associations between ESM indices of momentary fatigue and the FSS-9
and FSS-7. Pearson correlation coefficients ranged between .334 and .667.
These results suggest that (the single administration of) a retrospective
measure does not fully capture the daily life experience of post-stroke fatigue.

In this respect, results are in line with the theoretical perspective that momen-
tary assessments and retrospective measures reflect different types of infor-
mation. That is, momentary assessments of fatigue address experiential here-
and-now information provided by an “experiencing self” (Kahneman & Riis,
2005; Van den Bergh & Walentynowicz, 2016). In contrast, retrospective reports
of fatigue may reflect information coming from a “remembering self” that
describes events and experiences from a proximal past based on episodic auto-
biographical memory. It has been suggested that this remembering self has the
primary function of guiding future behaviour (Conway & Pleydell-pearce, 2000).
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For instance, rather than accurately remembering every single aspect of the pre-
vious week, autobiographical memories may be biased towards those events and
experiences that are most relevant for the future (e.g., situations where fatigue
was higher). This perspective of autobiographical memory prioritizing functional-
ity over accuracy may help explain the inconsistencies often found between
momentary experience and retrospective recall. Finally, reports from a more
distal past may gauge semantic knowledge rather than episodic memories.
Here, information may reflect a “believing self” that tries to make sense of the
self and the world in the past, present, and future (Van den Bergh & Walentyno-
wicz, 2016). These reports may therefore primarily capture cognitions and
beliefs about oneself and one’s views on health and illness in general (e.g., “I
am someone who is always tired and there is little | can do about it”).

Moreover, exploratory analyses showed that individuals who score highly
similar on the FSS may have highly different diurnal fatigue patterns, putting
the use of the FSS as a valid and reliable measure of post-stroke fatigue into ques-
tion. It is noteworthy that the FSS primarily is an instrument to assess the intensity
of how fatigue interferes with physical and social functioning. As such, fatigue
interference is not and need not be the same as fatigue experience. Individuals
with high levels of fatigue may experience low interference with daily functioning
and vice versa. Nevertheless, studies in individuals with stroke and in other clinical
populations often employ the FSS as a measure of fatigue. Our results indicate that
instruments that make use of the Experience Sampling Method do a better job at
capturing the actual fatigue experience and moment-to-moment variations
therein. Juengst and colleagues recently came to a similar conclusion in a
sample of individuals with traumatic brain injury. They found substantial within-
person variability in fatigue and emotional symptoms and concluded that
symptom measurement at a single time point may misidentify individuals in
need of intervention (Juengst et al, 2019). Indeed, insight in moment-to-
moment and day-to-day symptom variations may be especially important when
designing personalized interventions. Knowing the circumstances (e.g., time of
day, location, activity) under which fatigue is lower for a person for instance, pro-
vides concrete entry points to tailor interventions to the individual. This infor-
mation is not available when using single administrations of retrospective
questionnaires. ESM data not only allow personalized intervention, but also
allow capturing within-individual change in outcomes of interest over the
course of treatment. Interestingly, novel approaches such as the multilevel item
response theory (MLIRT) are being used in rehabilitation research to characterize
these within-individual changes in an ESM framework (Terhorst et al., 2018).

Limitations of this study include the relatively small sample size. This resulted in
wide 95% confidence intervals, warranting more research to obtain more precise
population estimates. Moreover, despite the advantages of ESM, this innovative
methodology may be experienced as burdensome by individuals who are not
familiar with mobile applications or who have severe cognitive impairments. In
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that respect, ESM studies in clinical populations are likely to overestimate to a
certain extent the level of functioning of the population under investigation,
because study sample may mainly include motivated and cognitively stronger
individuals. Further, inherent to all ESM research is the problem or at least the
risk of reactivity: the potential for behaviour or experience to be affected by the
act of assessing it (Shiffman et al., 2008). It is indeed possible that the ESM pro-
cedure may have impacted the momentary experience of fatigue (e.g., being
repeatedly asked about fatigue may install attentional bias towards symptom
experience); and even the retrospective ratings of fatigue may have been
different had participants not engaged in ESM the week before. Another limitation
is related to how ESM statements about fatigue were programmed in the PsyMate
app. As was explained in the Methods section, participants first responded to a
statement about general fatigue (i.e., “I feel tired”). Only when they responded
two or higher (on a 1-7 scale), they received extra statements about physical
and mental fatigue (also on a 1-7 scale). The reasoning behind this was to limit
participant burden and to only ask more specific questions about physical and
mental fatigue if participants reported to experience at least some general
fatigue. However, this also meant that the distribution of responses to the state-
ments about physical and mental fatigue did not include responses from partici-
pants who had responded one to the statement about general fatigue previously.
This has likely resulted in differences in response variability to those statements
(e.g., when comparing standard deviations of responses to those statements).
Therefore, a direct comparison of results concerning general fatigue with
results concerning physical and mental fatigue should be made with caution.
Finally, future studies in larger samples should also investigate gender differences
in momentary fatigue reporting and its relation with retrospective measures,
given known gender differences in symptom reporting and variability in daily
life Juengst et al.,, 2019; Van Diest et al., 2005).

Based on the presented findings, we recommend that future studies investi-
gating fatigue and changes in fatigue severity over time (e.g., clinical trials with
a pre-to-post intervention assessment of fatigue) make use of the Experience
Sampling Method in addition to retrospective measures of fatigue, as they
may reflect different types of information.
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