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Purpose of review

Fatigue is a problem experienced by many patients suffering from chronic diseases, including sarcoidosis
patients. It has a substantial influence on patients’ quality of life (QoL). It is, therefore, important to properly
assess fatigue with a valid and reliable measure. The Fatigue Assessment Scale (FAS) is the only validated
self-reporting instrument classifying fatigue in sarcoidosis. The aim of this review was to examine the
psychometric properties of the FAS and the diseases and languages in which it has been used. Studies
among sarcoidosis patients were also reviewed in terms of outcomes.

Recent findings

Studies were identified by searching the electronic bibliographic database Pubmed. Search terms used
were: FAS and fatigue. Articles were included in the review if the FAS had been used to assess fatigue.

Results

Since its introduction, the FAS was used in 26 different diseases or conditions, including stroke, neurologic
disorders, rheumatoid arthritis, idiopathic pulmonary fibrosis and sarcoidosis. Its reliability and validity
have proved to be good. Unidimensionality has been established. So far, the FAS is available in 20
languages and widely used in sarcoidosis. Digital versions as well as PDFs of various languages are
available online (www.wasog.org).

Summary

The FAS has good psychometric qualities for the diseases in which it has been examined, including
sarcoidosis, and can be used in clinical practice. Healthcare workers can use the FAS to assess fatigue in
the management, follow-up and clinical care programmes for their patients consistently across countries, as
well as in clinical research.
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INTRODUCTION

Fatigue is a subjective and rather nonspecific dis-
abling symptom in a wide range of chronic diseases,
including sarcoidosis [1]. General population stud-
ies have also commonly reported fatigue (14–22%)
[2]. Disabling fatigue may have a major influence on
the daily activities and the social and professional
lives of patients and their relatives, resulting in a
reduced quality of life (QoL) [3,4

&&

].
Physicians generally assess disease severity and

progression on the basis of functional limitations,
including clinical tests. However, objective clinical
parameters correlate poorly with the patients’ sub-
jective sense of well being. Thus, fatigue is often
difficult for physicians to deal with, as it does not
relate directly to a physiologic abnormality, is diffi-
cult to quantify and hence to monitor, and is
rs Kluwer Health, Inc. All rights rese
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challenging to treat. However, absence of evidence
does not mean evidence of absence [4

&&

]. Combined
with clinical outcomes assessment, measuring
fatigue provides greater insights into suitable
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KEY POINTS

� Fatigue is a great burden for many patients suffering
from a chronic disease, including sarcoidosis.

� Fatigue often does not correlate with objective clinical
parameters.

� The Fatigue Assessment Scale (FAS) is a very practical
self-report fatigue questionnaire, easy to complete and
not time-consuming.

� The FAS can be used to assess fatigue in a reliable and
valid way in a large variety of patient populations
suffering from fatigue, including sarcoidosis.

� Digital versions of the FAS are available in 20
languages online.

Sarcoidosis

Cop
clinical interventions and patients’ response to
treatment [5].

Questionnaires and performance tests are
designed to assess patients’ actual functioning or
performance in a given situation. There is no stan-
dard way to assess fatigue, which can be measured
objectively as well as subjectively. Objective fatigue
measures focus on physiological processes or perfor-
mance, such as reaction time or number of errors [6].
However, these tests are not widely available and are
generally impractical for use in clinical practice.
Subjective ways to assess fatigue include diary stud-
ies, interviews and questionnaires. Fatigue is usually
measured by means of self-report questionnaires, as
these can be easily applied in clinical practice. Pre-
viously, out of six fatigue questionnaires tested, the
Fatigue Assessment Scale (FAS), a so-called Patient
Reported Outcome Measure (PROM), was found to
be the most promising to measure fatigue [2]. The
FAS consists of 10 fatigue items. Five questions
reflect physical fatigue and five questions mental
fatigue. Although these two aspects of fatigue are
represented in the questionnaire, the FAS was
shown to be unidimensional in a study among a
Dutch population of working people and a repre-
sentative sample of the general population [7,8] as
well as in two groups of Dutch sarcoidosis patients
[9]. The items are answered on a five-point scale
(1, never to 5, always). Each question has to be
answered, even if the person does not have any
complaints at the moment of completion. Subse-
quently, the total FAS score can be calculated by
summing the scores on all questions (recoding
scores for two negatively framed questions). The
total score ranges from 10 to 50 [1].

The aim of the present review was to examine
the psychometric properties of the FAS and the
diseases and languages in which it has been used.
2 www.co-pulmonarymedicine.com
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In addition, studies among sarcoidosis patients were
reviewed in terms of outcomes.
METHODS

Literature search

Studies were identified by searching the electronic
bibliographic database PubMed (biomedical litera-
ture). The PubMed database was searched by title
and abstract using the search terms: Fatigue Assess-
ment Scale (or FAS) and fatigue. Articles were
included in the review if the FAS had been used
to assess fatigue in the study presented. Exclusion
criterion was language other than Dutch or English.
Review articles were only used to screen for further
original articles not found by the database search.
References in retrieved articles were screened for
additional relevant studies. Data specifically
relating to sarcoidosis were supplemented with data
obtained from studies on other diseases.
RESULTS

The literature search identified 129 articles. We
screened each title and abstract for relevance, result-
ing in the exclusion of 52 articles, including review
articles. Thus, 77 articles met the inclusion criteria,
thatis, studies using the FAS to assess fatigue. Check-
ing the reference list of the review articles yielded no
additional original studies. The FAS had been used
in 26 different diseases or conditions in 19 countries
and 12 languages (see Table 1 for more details)
[2,5,8–81].
Reliability, validity and use of the Fatigue
Assessment Scale

The FAS has been developed to classify fatigue [2]. In
sarcoidosis, FAS scores less than 22 indicate no
fatigue, scores between 22 and 34 indicate mild-
to-moderate fatigue, and scores at least 35 indicate
severe fatigue [10]. To date, as shown in Table 1, the
FAS has been used for monitoring fatigue in a large
range of diseases and conditions, including sarcoid-
osis. A study among a population of working people
found that the FAS had good reliability and validity,
without sex bias, and it proved to be unidimensional
[2]. The study also found that the FAS was the most
promising fatigue measure of the six instruments
tested. The psychometric properties have also been
found to be good in healthy controls as well as
patients with stroke or sarcoidosis [2,8,9,19,36,42,
64,72,74]. In a Croatian sarcoidosis population,
the FAS showed good reliability and validity [36].
More recently, its reliability, unidimensionality and
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Table 1. Studies assessing the severity of fatigue using the Fatigue Assessment Scale (FAS) in various disorders and

conditions, different languages and countries

Disease/condition
Number

of studies
Country (n¼19)/
language (n¼12) References

Cancer 9
Breast cancer Netherlands/Dutch Den Oudsten et al. [10]

Den Oudsten et al. [11]
Den Oudsten et al. [12]
Den Oudsten et al. [13]

Colorectal cancer Netherlands/Dutch Husson et al. [14]
Hodgkin lymphoma Netherlands/Dutch Daniëls et al. [15]
Non-Hodgkin lymphoma Netherlands/Dutch Oerlemans et al. [16]
Thyroid cancer Netherlands/Dutch Husson et al. [17]
Multiple types of cancer Netherlands/Dutch Husson et al. [18]

Chronic heart failure 2 Netherlands/Dutch Smith et al. [19]
Smith et al. [20]

Type 2 diabetes 1 USA/English Singh and Kluding [21]
End-stage renal disease 1 Greece/Greek Zyga et al. [22]
Hearing impairment 2 United Kingdom/

English
Alhanbali et al. [23]

Alhanbali et al. [24]
Idiopathic pulmonary fibrosis 2 Netherlands/Dutch Elfferich et al. [25]

United Kingdom/
English

Kotecha et al. [26&]

Neurodegenerative disorders 1 Spain/Spanish Lucas-Carrasco et al. [27]
Nondystrophic myotonias 1 Netherlands/Dutch Trip et al. [28]
Postpartum women 1 Spain/Spanish Cano-Climent et al. [29]
Psoriatic arthritis 5 Canada/English Gladman et al. [30]

Rheumatoid arthritis/osteoarthritis Greece/Greek Alikari et al. [31]
Rheumatoid arthritis Netherlands/Dutch Kuijper et al. [32]

Hazes et al. [33]
Serbia/Serbian Lapcevic et al. [34]

Sarcoidosis 31 Croatia/Croatian Michielsen et al. [35]
Michielsen et al. [36]

England/English Kotecha et al. [26&]
Germany/German Bosse-Henck et al. [37&]

Hinz et al. [38]
Fleischer et al. [39]

India/English Aggarwal et al. [40]
New-Zeeland/English De Boer et al. [41]
Poland/Polish Gorski et al. [42]

Jastrzebski et al. [43]
Zieleźnik et al. [44]
Pilzak et al. [45]

Netherlands/Dutch Strookappe et al. [46]
Marcellis et al. [47]
Drent et al. [48]
Heij et al. [49]
de Kleijn et al. [50]
Elfferich et al. [25]
de Kleijn et al. [5]
Marcellis et al. [51]
Elfferich et al. [52]
De Vries et al. [9]
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Table 1 (Continued )

Disease/condition
Number

of studies
Country (n¼19)/
language (n¼12) References

De Vries et al. [53]
De Vries and Drent [54]
Marcellis et al. [55]
Erckens et al. [56]
de Kleijn et al. [57]

USA/English Kalkanis et al. [58]
Lower et al. [59]
De Kleijn et al. [57]
Lower et al. [60]
Baughman et al. [61]

Stroke 15 Canada/English MacIntosh et al. [62]
China/Chinese Lau et al. [63]
Sweden/Swedish Brandal et al. [64]
Taiwan/Chinese Chen et al. [65]
Netherlands/Dutch Smith et al. [19]

De Bruijn et al. [66]
United Kingdom/

English
Duncan et al. [67]

Duncan et al. [68]
Kutlubaev et al. [69]
McKechnie et al. [70]
Wu et al. 2015 [71]
Mead et al. [72]

USA/English Becker et al. [73]
Australia/English Cumming et al. [74]

Systemic lupus erythematosus (SLE) 2 USA/English Garcia et al. [75]
Lai et al. [76]

Vitamin D deficiency 1 Switzerland/French
and German

Nowak et al. [77&]

Additional 6
Assessment of fatigue among working people Netherlands/Dutch De Vries et al. [2]

Michielsen et al. [8]
Assessment of training-fatigue among military
personnel

China/Chinese Li et al. [78]

Associations among sleep disturbance, vitality,
fatigue and oral health

Norway/Norwegian Dumitrescu et al. [79]

Binge viewing, sleep and the role of presleep
arousal

Belgium/Dutch Exelmans et al. [80&]

Sleeping problems in bedtime mobile phone users Belgium/Dutch and
French

Exelmans et al. [81]

Data from [2,5,8–25,26
&

,27–36,37
&

,38–76,77
&

,78,79,80
&

,81].

Sarcoidosis

Cop
validity were also found to be good in a Spanish
study of postpartum women [29]. In a study by
Kalkanis et al. [58], the FAS demonstrated a slightly
lower Cronbach’s alpha (0.74) and a much lower
one in women (55/107: 0.66) compared with the
Fatigue Instrument. Four FAS items appeared to
have a sex bias: three items were uniformly biased
and one was nonuniformly biased. Correction for
sex bias in calculating the FAS total score, however,
is not required [9].
4 www.co-pulmonarymedicine.com
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A study among persons with mild-to-moderate
stroke using the Swedish translation of the FAS as a
self-administrated questionnaire found it to be reli-
able and valid for measuring fatigue. The internal
consistency was good (Cronbach’s alpha 0.82).
Assessment of the test–retest reliability of individual
items showed that 5 out of 10 items were good, 4
were moderate, and 1 was fair. The relative reliability
between total scores was good (ICC 3.1¼0.73)
whereas the absolute reliability was nine points,
Volume 24 � Number 00 � Month 2018
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meaning that a change of at least nine points in total
score implies a real change of fatigue level in that
population [64]. A recent study in poststroke
patients found that a score of at least 24 should
be used to define poststroke fatigue [74].
Outcomes

Using the FAS, Hinz et al. [38] demonstrated that
young sarcoidosis patients had a much higher prev-
alence of fatigue compared with the normal popu-
lation, but this difference disappeared in older
patients. Female sarcoidosis patients were more
affected than men. Socioeconomic status was
related to fatigue in the sense that employment
status, educational level and living with a partner
were all associated with less fatigue [38]. Life stress
has been associated with impaired lung function in
sarcoidosis, and the magnitude of stressful life
events is higher in sarcoidosis patients, who in turn
do not cope with stress as well as control groups [54].

The extent of fatigue could not be explained by
clinical parameters. Up to now, no clinical or phys-
iological variable has appeared to be useful in pre-
dicting which patients are fatigued [53]. Marcellis
et al. [51] found that patients with reduced periph-
eral muscle strength of the upper and/or lower
extremities were more bothered by fatigue. In line
with this, fatigue was found to be negatively related
to the 6MWD and positively to health status [45,46].
In patients with inactive sarcoidosis, fatigue did not
correlate with lung function test results or 6MWD
[44]. Fatigue has also been found to be related to all
dyspnoea domains. Thus, fatigue is a reliable and
valid indicator of dyspnoea level, health status and
exercise tolerance [43]. In line with this, severity of
dyspnoea was found to be a strong predictor of both
fatigue and sleepiness [37

&

].
High scores on anxiety, depression and reported

muscle pain are associated with a higher risk of
severe fatigue [37

&

]. In a cross-sectional study among
Polish postsarcoidosis, fatigue syndrome patients,
depressive symptoms and fatigue were negatively
related to health-related QoL [42]. Kotecha et al.
[26

&

] did not find associations between patient con-
fidence and any of the variables assessed, including
depression and fatigue, in sarcoidosis. Hendriks et al.
[82

&

] found that everyday cognitive failure, depres-
sive symptoms, symptoms suggestive of small fibre
neuropathy and to a lesser extent dyspnoea,
appeared to be significant predictors of fatigue
12 months after baseline.

Oral corticosteroid treatment of pulmonary sar-
coidosis has been found to result in a significant
reduction of fatigue, although some patients
experienced an increase in fatigue, perhaps as a
1070-5287 Copyright � 2018 Wolters Kluwer Health, Inc. All rights rese
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side-effect of the treatment [40]. Anti-TNF-a therapy
had a positive effect on fatigue, cognition and other
symptoms of sarcoidosis [52].
DISCUSSION

The aim of this review was to examine the psycho-
metric properties of the FAS, and the diseases and
languages in which it has been used, and to review
studies among sarcoidosis patients in terms of out-
comes. The chronic nature of sarcoidosis, its associ-
ated disability and the uncertain prognosis for many
patients, together with real or potential treatment
toxicity, all impact on emotional wellbeing. All too
often, the clinician in the busy clinic is concerned
mostly with the physical health aspects of sarcoido-
sis, assessing disease severity by means of imaging,
pulmonary function and blood tests. However,
patients may be more concerned about significant
fatigue, emotional distress or social dysfunction as a
consequence of sarcoidosis and their potential
impact on QoL [83].

Fatigue is common among patients with sar-
coidosis and other chronic disorders, which under-
lines its clinical significance. The cause of fatigue is
unknown and multifactorial. The level of fatigue
can often not be explained by clinical parameters.
Thus, up to now, no clinical or physiological vari-
able seems useful in predicting, which sarcoidosis
patients will be fatigued. In this light, the use of
validated instruments such as the FAS, a self-
reported, validated fatigue measure, allows for more
comprehensive assessment of the disease and the
impact of any interventions [83] and has been rec-
ommended as a supplementary tool in sarcoidosis
[53]. In addition to sarcoidosis, its value has been
shown in studies among a population of working
people and the general population, as well as in least
25 other diseases or conditions in 19 countries. The
FAS is now available in 20 languages, and has been
validated for 3 disorders and in 6 languages
[9,19,29,36,42,64,72,74].

Fatigue appears to be negatively related to QoL
and health status in sarcoidosis patients. Fatigue
levels, rather than depressive symptoms, appear to
be the best predictor of patients’ overall QoL [42].
This indicates that although depression plays a role
in the reporting of fatigue, the symptom of fatigue
itself has a more incremental effect on patients’
overall QoL [25,84]. The FAS has been found to be
a reliable and valid unidimensional fatigue instru-
ment. One FAS question, ‘When I am doing some-
thing, I can concentrate quite well,’ loaded only a
fraction higher on the fatigue factor than on the
depression factor. This is not surprising as concen-
tration is related to both depression and fatigue.
rved. www.co-pulmonarymedicine.com 5
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Nevertheless, the FAS can be used to measure fatigue
separately from depression [9].

The FAS contains 10 specific fatigue questions
that have been validated in sarcoidosis patients.
Several studies have confirmed the reliability and
validity of the FAS in sarcoidosis [8,9,36,38]. Kalka-
nis et al. suggested that the FAS has acceptable
internal consistency based on the Cronbach’s alpha.
From their data analysis, it appears that the problem
with the internal consistency of the FAS stems from
the two items that are reverse-scored; items #4 and
#10 [58]. This was also found when the measure was
developed. These items were nevertheless retained
in the FAS because sound questionnaires always
need to include positively and negatively phrased
items. This is to avoid that persons complete a
questionnaire in an automatic mode, where they
do not read each question carefully and score
answers the same across questions. When a ques-
tionnaire has both positively and negatively phrased
items, this automatic mode is clearly identifiable as
the same answer across all questions cannot be
correct.

The usefulness of any questionnaire in clinical
management and research trials depends on its abil-
ity to indicate a likelihood of treatment success
during follow-up. The Minimal Clinically Important
Difference (MCID) reflects a clinically relevant
change score. The MCID score of the FAS has been
established and found to be a four-point difference
over time, that is, a change in the FAS score of four
points or more indicates a clinically significant
change in fatigue [5]. The FAS score ranges from
10 to 50. Consequently, the percentage of a four-
point difference in patients with a baseline score of
24 is higher (16.7%) than that of a four-point change
in a patient with a baseline score of 48 (8.3%).
Hence, the percentage of the MCID change in FAS
score was established more recently. The cut-off
value of the percentage-based MCID for the FAS is
�10%, which corresponds to a sensitivity of 92%
and a specificity of 100% [1].

The impact of any disease depends on the way
the patient perceives the disease and modifies his or
her activities of daily life. Living with a long-term
disease like sarcoidosis significantly affects QoL,
with negative consequences for general health
and social and psychosocial well being [4

&&

]. It has
also been recognized in other interstitial lung dis-
eases, such as idiopathic pulmonary fibrosis (IPF),
that fatigue is a very common problem, even some-
times the most important issue influencing a
patient’s confidence and QoL [26

&

,85].
Sarcoidosis patients report greater frequency of

mental fatigue, whereas IPF patients appear to suffer
from exhaustion, potentially related to dyspnoea
6 www.co-pulmonarymedicine.com
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[86]. More recently, a study using the King’s Sarcoid-
osis Questionnaire (KSQ) confirmed that fatigue is a
major problem in patients with sarcoidosis, with an
important impact on health status. This was
reflected by a strong correlation (�0.81) between
the FAS and General health status instrument [87].
This underlines the major effect of fatigue on the
wellbeing of patients. Fatigue is the most important
symptom predicting various QoL domains after con-
trolling for demographics, disease stage and clinical
parameters. Assessment of fatigue using the FAS is
much less time-consuming than completing QoL
questionnaires. Furthermore, the nature of fatigue
(all day, mild, intermittent) moderates the relation-
ships between fatigue and anxiety and fatigue and
depressive symptoms [50], as depressive symptoms
explain fatigue [25,82

&

]. Significant predictors of
fatigue appear to be everyday cognitive failure, anx-
iety, depressive symptoms, symptoms suggestive of
small fibre neuropathy (SFN) and to a lesser extent
dyspnoea [82

&

]. A study in a sample of poststroke
patients found that fatigue and depressive symp-
toms were specifically related to cognitive and
mobility impairments poststroke [62].

We, therefore, recommend that the multidisci-
plinary management of patients with fatigue and
low energy levels should focus on somatic as well as
psychosocial aspects and the increased burden of
concomitant symptoms. As fatigue usually has a
multifactorial cause, risk factors should also be
examined and treated in combination. Future
research involving more comprehensive neuropsy-
chological test batteries is warranted to investigate
psychological functioning and fatigue in chronic
disease. In addition, further research should give
more attention to possible mediating or confound-
ing pathways and associations between fatigue and
everyday cognitive functioning, depressive symp-
toms and SFN-related symptoms [82

&

].
CONCLUSION

Understanding the impact of sarcoidosis and other
chronic disease conditions is important for patients
and clinicians. Fatigue is a problem experienced by
many patients worldwide who are suffering from
chronic disorders. Integrating fatigue assessment
into the management of patients suffering from a
chronic disorder, such as sarcoidosis or pulmonary
fibrosis, will help enhance the evaluation of their
health experience and degree of disability.

The FAS, a patient self-report measure, is a very
practical tool, easy to complete, not time-consum-
ing, and reliable and valid in a range of diseases or
conditions to identify fatigue. It is also very useful in
the follow-up of the impact of a disease when
Volume 24 � Number 00 � Month 2018

orized reproduction of this article is prohibited.



CE: Tripti; MCP/240501; Total nos of Pages: 9;

MCP 240501

The Fatigue Assessment Scale Hendriks et al.

C

gathering information on QoL in routine clinical
practice. The digital version avoids missing values
and the scores are calculated automatically. Hence,
health-care workers all over the world can use the
FAS in the management of their patients in daily
clinical practice, follow-up and clinical care pro-
grammes. Moreover, the translated validated ques-
tionnaire can be used in clinical research. So far, the
FAS is available in 20 languages. It can be used as a
validated fatigue assessment and to identify fatigue
worldwide in any patient population.
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