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Titulo: Propiedades psicométricas de la versién espafiola de la Escala de
Fatiga de Chalder en poblacién clinica y general.

Resumen: Oljetivo: 1a Escala de Fatiga de Chalder (CFS) es una escala
breve para evaluar fatiga que se utiliza en Espafia, pero que no ha sido vali-
dada en su poblacion. El objetivo del estudio fue adaptar y evaluar las pro-
piedades psicométricas de la versién espafiola de la CFS (Sp-CFS). Método:
La muestra la conformaron 3,671 participantes (3.190 de la poblacion gene-
ral y 481 pacientes), con edades entre 18 y 86 afios (M = 28.43; DT =
12.71), siendo el 67.6% mujeres. Las propiedades psicométricas de la escala
se probaron en un diseflo transversal utilizando validacién cruzada (andlisis
factorial exploratorio y confirmatorio) y estimacién de la invarianza (sexo y
condicion clinica). Resultados: Un modelo de cuatro factores (baja energia,
problemas de suefio, problemas de concentracién y disfuncién cognitiva
subjetiva) en lugar de un modelo original de dos factores (fatiga fisica y
mental) proporcioné mejores indices de bondad de ajuste a los datos. La
consistencia interna y la estabilidad de la escala fueron excelentes. Su vali-
dez convergente se apoyé en su asociacion significativa con la ansiedad, la
depresion, el estrés y los sintomas positivos y negativos del espectro de la
psicosis. El instrumento no mostré diferencias significativas entre sexos ni
condiciones clinicas, y discriminé entre la poblacion general y los pacientes,
obteniendo estos ultimos puntajes significativamente mayores. Conclusiones:
Sp-CFS es una escala fiable y vélida para medir la fatiga en poblacién gene-
ral y clinica espafiola.

Palabras clave: Fatiga. Escala de Fatiga de Chalder (CES). Poblacion es-
pafola. Validacion.

Abstract: Objective: The Chalder Fatigue Scale (CFS) is a brief self-report
screening scale for fatigue that is used in Spain but has not been validated
for the Spanish population. The aim of this study was to adapt and evalu-
ate the psychometric properties of the Spanish version of the CFS (Sp-
CFES). Method: The sample consisted of 3,671 participants (3,190 from the
general population and 481 patients), aged 18 to 86 years (M = 28.43; DT
= 12.71), 67.6% of whom were women. Psychometric properties of the
scale were tested in a cross-sectional design using cross-validation (explora-
tory and confirmatory factor analysis) and estimation of invariance (sex
and clinical condition). Resu/ts: A four-factor model (low energy, sleep
problems, concentration problems and subjective cognitive dysfunction)
rather than an original two-factor model (physical and mental fatigue) pro-
vided better indices of goodness of fit to the data. The internal consistency
and stability of the scale were excellent. Its convergent validity was sup-
ported by its significant association with anxiety, depression, stress, and the
positive and negative symptoms of the psychosis spectrum. The instru-
ment did not show significant differences between sexes or clinical condi-
tions, and it discriminated between the general population and the patients,
with the latter obtaining significantly greater scores. Conclusions: Sp-CFS is a
reliable and valid scale for measuring a transdiagnostic construct such as
fatigue in Spanish general and clinical populations.

Keywords: Fatigue. Chalder Fatigue Scale (CES). Spanish population. Val-
idation.

Introduction

Fatigue is a widely known phenomenon that is present in
general and clinical populations. Its definition as a symptom
refers to the subjective difficulty to initiate and complete
voluntary physical or cognitive tasks (Li et al., 2020), and it
manifests as an overwhelming feeling of tiredness, weakness
or exhaustion, which does not disappear after resting (Shahid
et al., 2010; Worm-Smeitink et al., 2017). Although there is
no consensus on a universal definition of fatigue, research
should be focused on its multidimensionality and continu-
um, which is experienced as a subjective and persistent in-
ternal feeling.

Numerous psychopathological manifestations present fa-
tigue, such as sleep alterations, depression, anxiety and pain
(Abrahams et al., 2018; Menting et al., 2018); in fact, it is a
highlighted symptom in Major Depressive Disorder and
Generalized Anxiety Disorder (McCallum et al.,, 2019). Fa-
tigue understood as anergy, lack of energy or vitality, has
been traditionally studied among the specific and general
signs of initial schizophrenia (Hifner et al., 1992; Meehl,
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1990). Specifically, fatigue is one of the main subdomains of
negative symptoms established by the National Institute of
Mental Health (Kirkpatrick et al., 2006). In another expres-
sion, if fatigue persists for six months or longer without an
alternative explanation, it is diagnosed as chronic fatigue
syndrome. Fatigue can be so severe that it may force the pa-
tient to significantly reduce his/her activities of daily living,
and thus it is associated with poor quality of life and disabil-
ity. Likewise, it manifests as one of the most common com-
plaints among people infected with SARS-CoV-2, i.c., the vi-
rus that caused the recent COVID-19 pandemic. The preva-
lence of fatigue among the patients who recovered from
COVID-19 ranges between 52 and 70 % (Carfi et al., 2020;
Townsend et al., 2020).

In the face of this important public health problem, the
adequate evaluation of fatigue in both clinical and non-
clinical populations is especially relevant. Due to the lack of
objective indicators of fatigue (Worm-Smeitink et al., 2017),
its evaluation is based on self-reports. There are many in-
struments available to measure fatigue, such as the Fatigue
Severity Scale, Multidimensional Assessment of Fatigue or
Visual Analogue Scale, among others (Belza et al., 2018;
Dittner et al., 2004; Whitehead, 2009). One of the most used
self-reports is the Chalder Fatigue Scale (CFS) (Chalder et al.,
1993).
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The original scale consists of 14 items, which measure
the severity of fatigue in the last 3 months (Chalder et al,,
1993). In the year 2010, the CFS was applied to a group of
patients with chronic fatigue syndrome after removing three
items (items 5, 12 and 14), obtaining a revised version with
11 items (Cella & Chalder, 2010) and two subscales: physical
fatigue and mental fatigue. The scale has also been used in
measuring fatigue in others clinical conditions such as multi-
ple sclerosis (Chilcot et al, 2016) or major depression
(Ferentinos et al., 2010). Its psychometric properties have
been analyzed in different contexts (also non-clinical) and
cultures, and it is currently validated in Brazil (Cho et al.,
2007), Japan (Tanaka et al., 2008), England (Cella & Chalder,
2010), China (Fong et al., 2015), Turkey (Adin et al., 2022),
Sti Lanka (Perera et al.,, 2021), Korea (Ahn et al., 2020) and
Poland (Zdun-Ryzewska et al., 2020). However, different
versions of the scale have been obtained each time (Chilcot
et al., 2016; Ha et al., 2018; Tanaka et al., 2008; Wong &
Fielding, 2010). See Appendix A for mote details.

The CFS is used in Spain, although it has not been vali-
dated in the Spanish population. According to the sociologi-
cal perspective of Marc Loriol, the meaning of fatigue is de-
termined by each unique social environment (Loriol, 2017).
It is worth highlighting that, in Spain, the word “fatigue” is
polysemic. The Spanish dictionary of the Royal Academy
(Real Academia Espafiola, 2023) describes several definitions
for fatigue, including: (1) Tiredness or weariness; (2) Discomfort
caused by a more or less prolonged effort or by other causes, which some-
times generates physical alterations; (3) Urge to vomut; and (4) Suffer-
ing. In other words, the term fatigue encompasses different
symptoms, thus using non-validated tools for the evaluation
of the latter may lead to non-comparable results, which justi-
fies the validation of the CF'S in the Spanish population.

For the present study, we proposed the following objec-
tives: a) to explore the factor structure of the Spanish ver-
sion of the CFS (Sp-CES); b) to find the invariance in meas-
urement across sex and patient condition/control; c) to es-
timate reliability indicators (consistency and stability); d) to
estimate signs of convergent validity with respect to negative
emotional symptoms (anxiety, depression, and stress) and
the negative and positive symptoms most closely related to
psychosis; €) to compare the fatigue construct of the Sp-CI'S
in a general population and a clinical population through the
scores obtained in the scale (differential validity).

Methods

Study design and sample

An observational, cross-sectional study was carried out
to validate the Sp-CFS in a Spanish population. The initial
sample was constituted by 3,680 participants (patients and
general population), although the final sample consisted of
3671 participants after exclusion of 9 participants because
they were over the age of 18, scored be-low five on the EPI
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(Eysenck & Eysenck, 1990) sincerity scale, or had not filled
out the tests propetly.

The age of the participants ranged between 18 and 86
years (M = 28.43; §D = 12.71), and 67.6% of them were
women. Regarding marital status, 74.6% were single, 21.2%
were married, 3.6% were divorced, and 0.6% were widowed.
The sociodemographic characteristics of the sample and the
clinical diagnoses of the patients are shown in Table 1. The
general population was made up of the university and non-
university population. The diagnoses were performed by
clinical psychologists and psychiatrists with over twenty
years of clinical experience, according to the DSM-5 classifi-
cation (APA, 2013).

Table 1
Sociodemographic characteristics of the sample and clinical diagnoses
Group of general Group of
population patients (7 = 481)
(n = 3190)
Sex (% women)  66.7% 73.4%

Age (M, SD) 28.04 (12.66)
Age range (years) 18-86
Diagnoses! (1) -

31.01 (12.72)

18-68

Depressive D. = 37
Adjustment D. = 22
Anxiety D. = 58
Schizophrenia and other
Psychotic D. = 20

Bipolar D. = 8

Somatic symptoms D. = 21
Eating D. = 4

Personality D. = 18
Other?=7

Notes: 'The number of patients shown in the table are those diagnosed in
clinical interviews and used for the analyses considering the diagnosis. The
rest of the patients were from two different studies and answered identify-
ing themselves as patients, but no breakdown by diagnosis is available for
them. 2Other: Dissociative D. = 1; others applicable to Axis I = 3; Sexual
D. = 1; ADHD = 1; Impulse control = 1.

Measures

The participants completed a questionnaire on previous
and current psychopathology, psychotropic drug prescrip-
tions, sex, age and marital status. They also answered the fol-
lowing questionnaires and scales:

Eysenck Personality Inventory (EPI), Sincerity Subscale (Ey-
senck & Eysenck, 1990). The EPI Sincerity Subscale com-
ptises nine true/false items about daily life that identify dis-
honest answers. Participants who scored below five were ex-
cluded.

Chalder Fatigue Scale, CFS (Chalder et al., 1993). The
translation by Hernandez, et al. (2000) was used to validate
the scale in a Spanish population. The CFS evaluates per-
ceived fatigue as the set of subjective feelings of being tired,
making a greater effort or finding it harder to start and keep
up physical (physical fatigue/somatic) and mental (men-
tal/cognitive fatigue) activites. The original scale consisted
of 14 items, which were reduced to 11 in a later revision.
Each item refers to the past 15 days before the test, and it is
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rated on a four-point Likert scale (1 = better than usual, 2 =
no more than usual, 3 = worse than usual, 4 = much worse
than usual). The internal consistency of the original scale ob-
tained by Chalder was o = .89 for the total scale, o = .85 for
the physical scale and « = .82 for the cognitive scale. The
Spanish version of the scale may be seen in Appendix B in
Supplementary Material.

Community Assessment of Psychic Experiences scale, CAPE
(Stefanis et al., 2002; Spanish version by Fonseca-Pedrero et
al., 2012) is a self-rated scale that assesses three basic dimen-
sions of the psychosis spectrum: positive (20 items), negative
(14 items) and depressive (8 items) to evaluate psychotic-like
experiences and psychotic symptoms in the general popula-
tion, and thus the potential risk of developing a psychotic
disorder. It consists of 42 items with a four-choice Likert-
type answer format. In this study, the internal consistency
was « = .83 for the positive scale, « = .80 for the negative
scale and a = .70 for the depression scale.

Hospital Anxiety and Depression Scale, HADS (Zigmond &
Snaith, 1983). This scale consists of 14 items and evaluates
anxiety and depressive symptoms in people with physical or
mental illness and in the general population according to the
symptoms during the past week. The total scale scores for
anxiety (7 items) and depression (7 items) ranged from 0 to
21. In this study, the total internal consistency was « = .87, a
= .80 for anxiety and o = .81 for depression, in the whole
sample.

Referential Thinking Scale, REF (Lenzenweger et al., 1997;
version by Rodriguez-Testal et al., 2019a). This scale evalu-
ates the attribution of casual situations or events (looks, ges-
tures, laughs) to oneself, thus it identifies cognitive processes
related to the positive symptoms, specifically with reference
ideas. It consists of 34 items with a true or false answer for-
mat. The total scale score was used in this study. The
Cronbach’s o found for the total scale in this study was o =
.95.

Depression Anxiety Stress, DASS-21 (Lovibond & Lov-
ibond, 1995; Spanish version by Bados et al., 2005). This is a
self-report measure of negative affect during one week, de-
signed to measure the emotional states of depression, anxiety
and stress. It consists of 21 items with a four-choice Likert-
type answer format distributed across three subscales (with
seven items each): depression, anxiety and stress. In this
study, the internal consistency was o = .95 for the total scale,
o = .92 for depression, a = .88 for anxiety, and o = .87 for
stress.

Aberrant Salience Inventory, AST (Cicero et al., 2010; version
by Rodriguez-Testal et al., 2022) was used as a measure of
proneness to psychosis, which evaluated the assignment of
significance or importance to normally irrelevant internal
and external stimuli. It consists of 29 items with a dichoto-
mous (true or false) answer format. The total scale score was
used in this study. For the sample of this study, the
Cronbach’s alpha was .94.

Self-evaluation of Negative Symptoms, SNS (Dollfus et al.,
2016; version by Rodriguez-Testal et al., 2019b). This scale
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consists of 20 items with three answer choices (0 = “strongly
disagree”, 1= “somewhat agree”, 2 = “strongly agree”) that
evaluates negative symptoms. It is comprised of five dimen-
sions (avolition, alogia, anhedonia, asociality and diminished
emotional range), although a total score can be used. The to-
tal scale score was used in this study. Internal consistency for
this study had a Cronbach’s « = .90.

Procedure

To gather the data of the general population, we request-
ed the students of the degree of psychology from two cities
of Southern Spain (Andalusia) to complete the evaluation
tests in the classroom during a voluntary activity, whereas
the rest of the participants were recruited through the snow-
ball sampling technique and completed the tests under su-
pervision. The student's condition for participation was to
get the participation of at least 4 more people who were not
university students. The data of the clinical population were
gathered by an accidental sampling of patients in different
public hospitals and a private psychology clinic. The diagno-
ses were established by clinical psychiatrists and psycholo-
gists with over 30 years of clinical experience. To facilitate
the subsequent statistical analysis, the primary diagnoses
were grouped in types of diagnoses, following the DSM-5
(APA, 2013). All participants were informed about the ob-
jectives of the study, and they provided their written in-
formed consent. The study complied with the precept of the
Declaration of Helsinki and was approved by the Bioethics
Committee of the Andalusian Government (code 2797-N-
21).

Data analysis

We calculated the descriptive statistics of the items of the
Sp-CFS. The normal distribution of the continuous variables
was verified using visual (histogram) and analytical (Mardia’s
test and test) methods. Non-
parametric tests (Spearman’s correlation coefficient) were
used, since the variables did not present a normal distribu-
tion. The statistical significance level was set at p < .05 for all
inferential analyses.

The construct validity was determined through explora-
tory factor analysis (EFA) and confirmatory factor analysis
(CFA). The sample was randomly divided into two groups to
carry out the cross-validation. First, exploratory factor analy-
sis was conducted because the CFS was tested on a new
population in which the factor structure of the scale had not
yet been tested. With Sample 1, an EFA was conducted to
analyze the internal structure of the scale using the ordinary
least squares (OLS) method, given the ordinal character of
the data, with promax oblique rotation and polychoric corre-
lation matrix. The items with factor loadings < .40 were re-
moved from the model, as suggested by Williams et al.
(2010). Then, with Sample 2, several CFAs were performed:
one CFA to verify the factor structure identified in the EFA,

Kolmogorov-Smirnov
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and another two CFAs to determine their suitability with the
structute obtained in the original version (Chalder et al.,
1993) and in the revised version of the scale (Cella & Chal-
der, 2010). All models were explored using CFA with robust
diagonally weighted least squares (RDWLS), due to the na-
ture of the ordinal data and the noncompliance with the as-
sumption of multivariate normality. The goodness-of-fit in-
dices of the CFA models were compared based on the fol-
lowing criteria: Goodness-of-Fit Index (GFI) = 0.95, Tuck-
er-Lewis Index (TLI) = 0.95, standardized root mean square
residual (SRMR) =< 0.08, root mean square error of approxi-
mation (RMSEA) < 0.06, and confidence interval (CI) at
90% of RMSEA.

To analyze the invariance of the measure between sexes,
the fit of the model was tested separately for men and wom-
en, and then a multigroup CFA was carried out. The same
process was followed to determine the invariance between
groups (clinical and non-clinical participants). The fit of the
model was evaluated with ARMSEA and ACFI. Invariance
was considered if A in CFI and RMSEA was < .01 (Chen,
2007).

The reliability of the scores in the SP-CFS was calculated
though McDonald’s Omega, Cronbach’s Alpha, and Ordinal
Alpha. The scale was administered to 411 participants after
30 days to find the retest reliability. Pearson’s correlations
were used to calculate the time stability of both measures
(test and re-test with 1-month interval) and the intraclass
correlation index (> .50).

Table 2
Descriptive analysis of the two randomized groups

To determine signs of convergent validity, we analyzed
the Spearman’s correlations of the total and subscale scores
of the Sp-CFS with negative emotional symptoms (anxiety,
depression and stress of the DASS-21, HADS and CAPE
scales), positive symptoms (REF, ASI and CAPE scales) and
negative symptoms (SNS and CAPE scales of the psychotic
spectrum). The size of the correlations was interpreted using
the method described by Cohen, in which the values of r 2
.10, .30, and .50 are interpreted as small, medium and large,
respectively (Cohen, 2013). Lastly, the differential validity ev-
idence was evaluated by compating the scores of the scale
between patients and controls (Student’s 4 ANOVA F). All
statistical analyses were conducted using SPSS v21.0 and
JASP v16.4.

Results
Sample characteristics and descriptive analysis

The total sample (IN = 3671) was divided into two sub-
samples for cross-validation. The sociodemographic charac-
teristics (sex and age) and general CFS measurements of
both groups were equivalent (p > .05). Skewness was less
than two points and kurtosis was less than three points for
all items in the total sample. Mardia’s test showed a statisti-
cally significant result (skewness = 8.91; kurtosis = 275.03; p
< .001). The Kolmogorov-Smirnov test indicated that the
data did not follow a normal univariate distribution (p <
.001). All the results are shown in Tables 2 and 3.

Sample 1 (n = 1,833)

Sample 2 (7 = 1,838)

X2/t test

Sex 67.2% female

M = 2823 (SD = 12.60)
M= 1499 (SD = 9.78)

68% female X?=0.266 (p = .61)
t=0.924 (p = .34)

+=1.808 (p =.18)

Age M= 28.63 (§D = 12.81)
Sp-CES M =14.56 (§D = 9.59)
Note: Sp-CFS= Spanish version of the Chalder Fatigue Scale
Table 3
Descriptive analysis of Sp-CES' scale items
Variable  Mean (§SD)  Skewness  Kurtosis K-8 )
CFS-1 1.29 (0.94) 0.245 -0.917 0.219%¢
CES-2 1.44 (1.00) 0.082 -1.066 0.200%3*
CES-3 1.19 (0.99) 0.342 -0.963 0.209%3*
CFS-4 1.11 (0.99) 0.447 -0.913 0.207***
CFS-5 0.93 (0.92) 0.649 -0.536 0.238 *kx
CFS-6 1.04 (0.99) 0.495 -0.892 0.230%**
CFS-7 0.94 (0.99) 0.657 -0.731 0.259%F
CES-8 0.94 (0.99) 0.628 -0.672 0.248%#*
CFS-9 1.28 (1.03) 0.267 -1.083 0.206%**
CFS-10  0.82 (0.94) 0.853 -0.351 0.290%**
CFS-11 0.85 (0.94) 0.785 -0.442 0.275%%F
CFS-12 1.04 (0.94) 0.525 -0.685 0.2271 ok
CFS-13 1.02 (0.98) 0.542 -0.825 0.230%4*
CFS-14  0.89 (0.97) 0.748 -0.573 0.272%%¢

Note. K-5*: Kolmogorov-Smitnov test of univariate normality; ***p < .001

Evidence of construct validity
Exploratory Factor Analysis (EFA)

An EFA was carried out with Sample 1 (» = 1833). The
results of the Kaiser-Meyer-Olkin test were adequate (KMO
= .93) and Bartlett’s sphericity test (y*(91) = 20221.262, p <
.001) was statistically significant, showing a good relationship
between the items studied and, therefore, adequate for factor
analysis.

The parallel analysis suggested a four-factor structure
that explained 70.8% of the variance. Items 5-8 loaded on
the first factor which was called /Jow energy. The second factor
was made up of items 1-3 and measured skep problems. The
third factor referred to concentration problems and was made up
of items 4, 9 and 10. Items 11-13 loaded on the fourth factor
that seemed to measure subjective cognitive dysfunction (brainfog)
(Wolfe et al., 2021). Item 14 did not load in any factor, and
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its factor loading was < .40, thus it was removed from the
model. The correlations between the factors ranged between

.50 and .79. Table 4 shows the factor solution and factor
loadings on each item.

Table 4
EFA structure matrix of the Sp-CES scale
Ttem F1 F2 F3 F4

1. Do you have problems with tiredness? 184 787 -.026 -.007
2. Do you need to rest more? -134 .981 -.026 .039
3. Do you feel sleepy or drowsy? .057 779 .029 .010
4. Do you have problems starting things? 113 127 .629 -.042
5. Do you start things without difficulty but get weak as you go on? 474 .050 313 -.029
6. Are you lacking in energy? .705 221 .093 -.073
7. Do you have less strength in your muscles? 994 -.048 -.210 .073
8. Do you feel weak? 916 018 .002 -.029
9. Do you have difficulty concentrating? -.181 -.015 999 -.043
10. Do you have problems thinking clearly? .062 -.096 .669 269
11. Do you make slips of the tongue when speaking? .056 -.014 -.002 .824
12. Do you find it more difficult to find the correct word? -.039 .008 -.106 980
13. How is your memory? .004 079 123 457
14. Have you lost interest in the things you used to do? 343 -018 241 77

% variance explained 55.8% 7.8% 3.7% 3.4%

Note: F1 = Low energy; F2 = Sleep problems; F3 = Concentration problems; F4 = Subjective cognitive dysfunction; Item 14 did not saturate on either of the
factors found in the model. (Uniqueness = .537). The factor loadings highlighted are significant > .40; The rotation method applied was promax.

Confirmatory Factor Analysis (CFA)

The obtained model (Model 1) was analysed through
CFA along with the original version (Model 2, CFS-14,
Chalder et al., 1993) and the revised version of the scale
(Model 3, CFS-11, Cella & Chalder, 2010). All models were
explored in Sample 2 (» = 1,838) using CFA with robust di-

agonally weighted least squares (RDWLS), due to the nature
of the ordinal data and the noncompliance with the assump-
tion of multivariate normality. Model 1 (4 factors) obtained
better goodness-of-fit indices but was less parsimonious.
(CFI =z 0.95; TLI = 0.95; GFI = 0.95; SRMR < 0.08;
RMSEA < 0.06). Table 5 shows the goodness-of-fit indices
of the models.

Table 5
Fit indices of the models analyzed with CFEA

x? df p CFI TLI GFI RMSEA [CT 90%] SRMR
Model 1 173.901 59 <.001 996 995 997 .033 [.027, .038] .034
Model 2 554.433 76 <.001 .986 984 .990 .059 [.054, .063] .056
Model 3 371.464 43 <.001 .986 .982 991 .064 [.059, .071] 056

Note: Model 1 = Based on EFA (13 items, four factors); Model B = Based on Chalder original model (14 items, two factors); Model C = revised model by
Chalder & Cella (11 items, two factors). The values in bold indicate the selected model.

Invariance of measurement across sex and clinical condition

The invariance of the four-factor model (13 items) across
sex and clinical condition was tested with multigroup CFA.
As is shown in Table 6, the model was structurally invariant,
as the ACFI and ARMSEA were under .01. Compliance of
this invariance suggests that the intercepts of the regression
that relate each item to its factor are the same among the an-
alyzed samples (Chen, 2007). Therefore, these results pro-
vide evidence that the Sp-CFS is invariant across sex and
clinical condition.

Evidence of reliability

Internal consistency for the Sp-CFS was assessed using
McDonald’s Omega (w = .923) and Cronbach’s Alpha (a =
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.922) scores for the total scale (13 items). Given the ordinal
character of the data, Ordinal Alpha was also calculated for
the total scale (¢ = .941) and the factors (a-F1 = .906; a-F2 =
910; a-F3 = .878; a-F'4 = .807), showing that the items of
the total scale and those of the factors have a high internal
consistency.

Test reliability was evaluated using intraclass coefficients.
Test-retest reliability (average 1-month interval) for the over-
all ICC was .93, 95% CT[0.92; 0.93] in the general population
and ICC = .92 [0.91; 0.93] in the clinical population, ranging
from .76 to .80 in the subgroups, thus showing excellent cor-
relation.
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Table 6
Invariance of measurement of the Sp-CFS across sex and clinical condition.

Model S-By2 df CFI RMSEA [CT 90%] ACFI ARMSEA
Males (» = 1,189) 130.610%** 59 0.996 0.032 [.025, .039]
Females (n = 2,482) 223.228*** 59 0.996 0.033 [.029, .038]
Configural 353.837*** 114 0.996 0.034 [.030, .038]
Metric 363.917*** 127 0.996 0.032 [.028, .0306] < 0.001 -0.002
Scalar 370.450*** 136 0.996 0.031 [.027, .034] < 0.001 -0.001
Strict 377.005%** 149 0.996 0.029 [.025, .033] < 0.001 -0.002
General population (7 = 3190) 269.095%*** 59 996 0.033 [.029, .038]
Patients (» = 481) 90.464 ** 59 997 0.033 [.018, .0406]
Configural 359.559*** 114 996 0.034 [.030, .038]
Metric 375.759%** 127 996 0.033 [.029, .037] < 0.001 -0.001
Scalar 386.813*** 136 996 0.032 [.028, .035] < 0.001 -0.001
Strict 4006.237*** 149 996 0.031 [.027, .034] < 0.001 -0.001

Note: #%p < 0.001; #p < 01
Evidence of convergent validity

Criterion validity was calculated by correlating the Sp-
CES subscales with other scales measuring fatigue-related
symptoms. Correlations from .30, .50 were considered mod-
erate and those above .50 were considered high. The four

factors were positively and moderately correlated with anxie-
ty (r = .38-47, p < .01), depression (r = .37-.49, p < .01),
stress (r = .37-.47, p < .01), and the positive (r = .31-.41, p <
.01) and negative symptoms (» = .30-.45, p < .01) of the psy-
chosis spectrum. The results are shown in Table 7.

Table 7
Spearman’s correlations between the Sp-CES and factors with the HADS (n = 474), DASS-21 (n = 2332), REF (n = 730); SNS (n = 1607), ASI (n = 2037); CAPE (n =
724)
F1 2 F3 F4
, HADS A5 A0 ATO% 3845k

Anxiety DASS-21 420k 396+ 402k 381%*
Denresc HADS 493%x 369%* 4445 370%

cpressive DASS-21 A56% 408 AT1H 381
symptoms CAPE A407% A26% A406¥ 365%
Stress DASS-21 A5Twx AT A26%* 373
Negative SNS 397** 206%* 450%x 366%
symptoms CAPE 438%+ 434 A62% 371%x
Posii RET 40T 3304+ 379%x 360%*

osttve ASI 3975k 3125k 377k 346¥*
symptoms CAPE 490 450 502 408

Note: HADS = Hospital Anxiety and Depression Scale, DASS-21 = Depression Anxiety Stress Scale, REF = Referential Thinking Scale, SNS = Self-
evaluation of Negative Symptoms, ASI = Aberrant Salience Inventory, CAPE = Community Assessment of Psychic Experiences Scale; F1 = Low energy; F2
= Sleep problems; F3 = Concentration problems; F4 = Subjective cognitive dysfunction; **p < .01 (two-way).

Analyses related to participant populations

The means obtained in the total score of the SP-CFS
were compared between the two conditions of the partici-
pants (patients and general population). The results, # (3669)
=13.795, p < .001, show significant evidence with a medium
effect size (4 = .675) in the total scores of the SP-CFS be-
tween the general population (M = 13.10, SD = 8.76) and
the patients (M = 19.08, §D = 9.46), with the latter obtaining

significantly higher scores. Subsequently, an ANOVA was
performed between the diagnoses grouped in categories over
the Sp-CEFS score. No statistically significant differences
were found between the means of the groups according to
the one-way ANOVA (FF (11.187) = 1.663, p = .085), which
indicates that homogeneity of variances was met between the
groups (p > .05). The means of each group are shown in Ta-
ble 8.
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Table 8
One-way ANOVA between grouped diagnoses on the total CES score
Diagnosis Mean (SD) LowerCI 95 Upper df F )
Depressive D. (n = 37) 21.43 (9.18) 18.37 24.49 11, 187 1.663 (>.05)
Adjustment D. (n = 22) 18.09 (9.49) 13.88 22.30
Anxiety D. (# = 58) 17.28 (9.60) 14.75 19.80
Schizophrenia and other Psychotic D. (# = 20) 19.25 (9.27) 14.91 23.59
Bipolar D. (7 = 8) 22.75 (9.63) 14.70 30.80
Somatic symptoms D. (7 = 26) 22.58 (9.02) 18.93 26.22
Eating D. (n = 4) 16.75 (6.18) 6.91 26.59
Personality D. (n = 18) 20.78 (7.51) 17.04 24.51

Discussion

The aim of this study was to validate and verify the psycho-
metric properties of the Chalder Fatigue Scale in a Spanish
population (Sp-CES), with both healthy participants and pa-
tients. In the original scale (CFS-14) and its revised vetsion
(CFS-11), two factors were obtained (physical and mental fa-
tigue) through a Principal Component Analysis (PCA) (Cella
& Chalder, 2010; Chalder et al., 1993). However, although
the two-factor model, which has also been obtained in other
studies (Adin et al., 2022; Cho et al., 2007; Zdun-Ryzewska
et al., 2020), fitted the data of the sample, the four-factor
model extracted from the EFA obtained a better fit. Re-
sponding to the first objective, the results found in a Spanish
population support a structure of 13 items and four factors:
low energy; sleep problems; concentration problems; and
subjective cognitive dysfunction, explaining 70.8% of the to-
tal variance. A satisfactory internal consistency and moder-
ate-to-strong correlations were found among the factors of
the Sp-CFS, thus showing evidence of convergent validity.
The correlations between factors were significant, thereby
supporting the use of geomin oblique rotation over orthog-
onal varimax rotation.

Previous studies have also obtained factor structures that
differ from that of the original scale of Chalder. For in-
stance, Morriss et al. (1998) and Tanaka et al. (2008) also
found four factors of fatigue, although with structures dif-
ferent from those obtained in the present study. Neverthe-
less, other authors identified three-factor structutres that dif-
fered among them (Fong et al., 2015; Jing et al., 2016; Wong
& Fielding, 2010). Moreover, previous validations of the
original scale (14 items) have generated different versions of
the abbreviated scale (11 items), since they always discarded
different sets of three items (Ferentinos et al., 2010; Tanaka
et al., 2008). Other studies even obtained better results for a
smaller scale (9 items) in people with Multiple Sclerosis
(Chilcot et al., 2016). These differences may be due to the
different analytical methods employed. In the present study,
we followed the recommendations proposed from the theo-
retical framework of the Item Factor Analysis (IFA) (Fer-
rando et al., 2022). This reference framework advises against
the use of PCA, since the conditions required for its applica-
tion are rarely met (e.g., very high communality and a large
number of items per factor).

anales de psicologia / annals of psychology, 2024, vol. 40, n° 2 (may)

In line with previous works, the present study supports
the removal of item 14 (“Have you lost interest in the things
you used to do?”), perhaps being more strongly associated
with the construct of anhedonia (Cella & Chalder, 2010;
Chalder et al., 1993; Ferentinos et al., 2010; Morriss et al.,
1998). Furthermore, the characteristics of each study popula-
tion and the cultural differences in the expression of fatigue
may explain the discrepancies of structures of CFS obtained
by the researchers. In contrast to the multiple meanings for
the term "fatigue" in the Spanish language and culture (Real
Academia Espafiola, 2023), the main definition of "fatigue"
as a symptom according to the Oxford English Dictionary
(2023) is desctibed as "Lassitude or weariness resulting from either
bodily or mental exertion". Chaldet's two-factor model adequate-
ly represents the English culture but is limiting for Spanish
culture. However, although the data of the present study and
those of the original scale are not methodologically in
agreement, they are not so different at the conceptual level.
Moteover, the four factors found after the EFA could be
subscales of the two large factors found by Chalder: physical
fatigue (low energy and sleep problems) and mental fatigue
(concentration problems and subjective cognitive dysfunc-
tion). The present study highlights the dimensionality of the
fatigue construct, showing that, at different levels, the
measures of fatigue may indicate the potential presence of
clinically relevant conditions.

The results of this study support the invariance of meas-
ure through the sex and clinical condition of the participant
(second objective). This indicates that the mean scores in the
factors of the Sp-CFS may be compared between men and
women, as well as between patients and the general popula-
tion without pathologies. Therefore, the latent dimensions
underlying the instrument measure the same constructs and
similarly between the mentioned populations.

Regarding the third objective, evidence of reliability was
demonstrated for each of the factors extracted after the
EFA. Adequate temporal stability and internal consistency
were obtained, which implies that all items of the scale
measure the same variable (in this case, fatigue). The evi-
dence of convergent validity with respect to other measures
emphasizes moderate and positive relationships with emo-
tional symptoms (anxiety, depression, and stress for the fac-
tors of energy, sleep and concentration), and positive and
negative symptoms of the psychosis spectrum (highlighting
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the concentration factor for the negative symptoms), thus
complying with the fourth objective. This is in line with
cross-sectional and longitudinal results obtained in previous
studies (Doyle et al., 2010; ter Wolbeek et al., 2011), which
found a clear association and covariance between fatigue and
symptoms of depression or anxiety. Moreover, it was ob-
served that depression and anxiety were risk factors for the
development of fatigue itself. The relationship between fa-
tigue and the negative and positive symptoms of the psycho-
sis spectrum is not new. In fact, fatigue has been mentioned
in specialized interviews on prodromal symptoms (Gross et
al., 2012; Schultze-Lutter et al., 2007, 2012), and from the
perspective of anomalous self-experience, such as dimin-
ished vitality (Parnas et al., 2005). Recent studies have found
that the symptoms of chronic fatigue, along with the symp-
toms of anxiety, are the most important predictors of a poor
health-related quality of life in schizophrenia (Kanchana-
tawan et al., 2018, 2019). It is worth mentioning the factor
related to concentration, due to its relationship with the neg-
ative symptoms in this study, which must be further ex-
plored and specifies the importance of possible cognitive
variables in these symptoms.

With regard to the last objective, the clinical population
obtained significantly higher scores than the general popula-
tion. However, the total scale did not adequately discriminate
between the diagnoses established in clinical interviews, i.e.,
the differential validity of the test was limited. These results
may be due to the high homogeneity observed in the group
of patients, at least with respect to this transdiagnostic pro-
cess. Future studies should validate the properties of the Sp-
CFS in different and specific clinical populations with larger
samples.

While one of the strengths of this study is the large sam-
ple size, one of its limitations in the generalization of the re-
sults is the sample selection, since a large proportion of the
general population in this sample was constituted by univer-
sity students. Nevertheless, fatigue is so normalized in the
general population and in university students that it is even-
tually ignored, thereby generating consequences not only at
the academic level (low performance and absenteeism), but
also at the clinical level (Barone, 2017). It has been observed
that students with comorbid fatigue and depressive symp-
toms suffer more from anxiety and functional deterioration,
and are at greater risk of suicide (Nyer et al., 2015). Another
limitation refers to the clinical sample (accidental sampling),
as it represents a small sample size and a great vatiety of di-
agnoses. However, the result is interesting, as it demon-
strates homogeneity in the clinical group with respect to the
importance of fatigue. Future studies should include more
specific diagnoses (e.g., chronic fatigue syndrome) and larger
sample sizes. Another possible limitation is the development
of the construct of fatigue in this instrument, as has been
previously stated in different studies with CFS, which may
suggest that fatigue must be specified according to the target

population, with a more nuanced elaboration in order to
demonstrate its usefulness.

In this study, the two-factor model also obtains an ade-
quate and valid fit, however, we estimate that no statistical
criteria have been crossed when stating that the model ob-
tained by this study is superior at the level of goodness of fit
indices as had been compared in Table 5. At the time we
were faced with the decision of having to choose between
the two-factor model (replicating the original structure and
giving a more parsimonious description of fatigue) or taking
a risk with the proposed structure. Choosing the bifactor
structure was the most affordable with aseptic research crite-
ria, but it was not familiar to us from clinical practice. We
work with people with psychosis spectrum disorders and
with people with emotional disorders. The fatigue expressed
in psychosis is not the same as that expressed in a major de-
pressive disorder, and yet, both would be framed within a
generic mental fatigue, probably in a non-specific way. The
dichotomous option physical fatigue vs. mental fatigue, con-
sequently, was limiting when exploring what type of fatigue
the person is experiencing. We consider that, conceptually,
the multidimensional aspect of fatigue is better represented
with our model without renouncing the bifactor division
since, as we said previously, the factors raised can be under-
stood as subfactors. We do not expect that the CFS will rule
out the measurement of physical and mental fatigue in Spain;
our intention is that its potential can be used to explore fa-
tigue as a transdiagnostic indicator of other comorbid symp-
toms, and with the chosen structure, we consider that it en-
riched the result.

Conclusion

In conclusion, it can be asserted that the Chalder Fatigue
Scale (Chalder et al., 1993) is a reliable and valid instrument
to evaluate fatigue in the Spanish population, in both healthy
and clinical populations. In addition to reflecting its multi-
dimensionality through four well-differentiated factors, this
scale confirms the transdiagnostic quality of fatigue. That is,
it allows suggesting different clinical characteristics depend-
ing on whether the dominant symptoms are emotional (pre-
dominance of physical and cognitive manifestations of fa-
tigue) or psychotic, either positive (majority of physical indi-
cators of fatigue) or negative (mostly cognitive indicators of
fatigue), which must be thoroughly analyzed in future stud-
ies.
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Appendix A
Comparison of Chalder Fatigue Scale validations
Table S.1
Comparison of Chalder Fatigue S cale validations
Study Scale version an- Data Factor solution choosen Items Participants
swered analysis removed
(Chalder et al., CFQ-14 PCA CFQ-11, 2 factors (Physical and Mental fatigue) 5,12, 14 274 new registrations at a
1993) general practice (18-45 years)
(Morriss et al., CFQ-14 PCA CFQ-11, 4 factors (Cognitive difficulties, Tired- 5, 12, 14 136 patients with CFS (>18
1998) ness and sleepiness, Strength and endurance, Loss years)
of interest and motivation)
(Cho et al., 2007) CFQ-11 PCA CFQ 11, 2 factors (Physical and Mental fatigue) - 304 attenders of general prac-
tices (18- 45 years)
(Tanaka et al., CFQ-14 PCA CFQ-11, 4 factors (Behavioral problems, Weak- 2, 3,12 55 healthy students (11-13
2008) nes, Tiredness and loss of motivation, Cognitive years) and 21 patients with
difficulties) Childhood-CFS (10-15 years)
(Cella & Chalder, CFQ-11 PCA 11 items, 2 factors (Physical and Mental fatigue) - 361 patients with CFS
2010) and 1615 community partici-
pants
(Wong & Fiel- CFQ-14 CFA (EQS) 11 items, 3 factot- hierarchical model - 201 adults (>18 years)
ding, 2010) CFQ-11
(Chinese versions)
(Ferentinos et al., CFQ-14 PCA 11 items, 2 factors (Physical and Mental fatigue) 3,4,14 81 patients with Major De-
2010) pressive Disorder (18-65
years) and 40 healthy partici-
pants (24-65 years)
(Fong et al., 2015) CFQ-11 (Chinese = ESEM 11 items, 3 factors (Physical fatigue, Low energy, - 1259 community participants
version) Mental fatigue)
(Chilcot et al., CFQ-11 CFA 9 items, 2 factors (Physical and Mental fatigue) 6,7 444 patients with Multiple
2015) Sclerosis
(Jing et al., 2016) CFQ-14 CFA 11 items, 3 factors (General feeling for fatigue, 5,10,14 1887 adults (>18 years)
CFQ-11 ESEM  Specific feeling for fatigue, Language difficulties)
(Haetal,2018)  CFQ-11 (Korean =~ ESEM 11 items, 3 factors (Physical fatigue, Low energy, - 557 undergraduate students
version) Mental fatigue) in Korea

(Uzer & Giileg,
2020)

version)

CFQ-11 (Turkish EFA PCA

11 items, 1 factor (fatigue) - 96 patients with Sleep Apnea

Syndrome (28-68 years)

(Ahn et al,, 2020) CFQ-11 (Modified =~ PCA 11 items, 2 factors (physical and - 97 participants with CFS (18-
Korean Version) mental fatigue) 65 years)
(Zdun-Ryzewska  CFQ-11 (Polish CFA 11 items, 2-factor model with covariance between - 304 medical students and 905
et al., 2020) version) items 1 and 2, as well as between items 9 and 10 pregnant women
(physical and mental fatigue)
(Perera et al., CFQ-11 (Sinhala CFA 11 items, 2-factor model (physical and mental) - 110 patients (18-60 years)

2021)

version)

(Adin et al,, 2022) CFQ-11 (Turquish EFA CFA

version)

11 items, 2 factor - 476 healthy adults (20—40

years)

Note: PCA = Principal Component Analysis; CFS = Chronic Fatigue Syndrome; CFQ = Chalder Fatigue Questionnaire; CFA = Confirmatory Factor Analy-
sis; EQS = Structural Equation Modeling Software (SEM); ESEM = Exploratory Structural Equation Modeling.
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Spanish version of Chalder Fatigue Scale (Chalder et al., 1993; Hernandez et al., 2000; Ceballos-Munuera

et al., 2024)

NOMBRE SEXO

FECHA ___

En esta prueba se realizan preguntas acerca de su funcionamiento fisico y mental. Sefiale el grado en que su estado actual (desde hace unos
15 dias hasta el dia de hoy) se ajusta a las preguntas que se formulan, tanto para la mafiana como en la noche, situando una X sobre el re-

cuadro correspondiente.

Elstoy mejor de lo habitual | No estoy mejor| Estoy peor de lo habitnal |Estoy mucho peo

. ¢ Tiene problemas de cansancio?

. ¢Necesita descansar mas?

. ¢ Tiene problemas al comenzar a hacer las cosas?

1
2
3. :Se siente somnoliento/a?
4
5

. ¢Empieza las cosas sin dificultad, pero se empieza a
sentir débil a medida que las hace?

. ¢Esta perdiendo energia?

6
7. ¢ Tiene menos fuerza muscular?
8. ¢Siente debilidad?

9. ¢Tiene dificultad para concentrarse?

10. ¢Le cuesta pensar?

11. ¢Tiene lapsus cuando habla?

12. ;Tiene dificultad para encontrar la palabra adecuada?

13. ¢Qué tal es su memoria?

14. ;Ha perdido interés en las cosas que antes le gustaban?

POR FAVOR, COMPRUEBE QUE HA RESPONDIDO A TODAS LAS PREGUNTAS.
GRACIAS POR SU COLABORACION

anales de psicologia / annals of psychology, 2024, vol. 40, n° 2 (may)




