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Abstract

Purpose The assessment of fatigue in older people re-
quires simple and user-friendly questionnaires that capture
the phenomenon, yet are free from items indistinguishable
from other disorders and experiences. This study aimed to
evaluate the content, and systematically review and rate the
measurement properties of self-report questionnaires for
measuring fatigue, in order to identify the most suitable
questionnaires for older people.

Methods This study firstly involved identification of ques-
tionnaires that purport to measure self-reported fatigue, and
evaluation of the content using a rating scale developed for the
purpose from contemporary understanding of the construct.
Secondly, for the questionnaires that had acceptable content,
we identified studies reporting measurement properties and
rated the methodological quality of those studies according to
the COSMIN system. Finally, we extracted and synthesised
the results of the studies to give an overall rating for each
questionnaire for each measurement property. The protocol
was registered with PROSPERO (CRD42013005589).

Electronic supplementary material The online version of this
article (doi:10.1007/s11136-015-0963-1) contains supplementary
material, which is available to authorized users.
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Results  Of the 77 identified questionnaires, twelve were
selected for review after content evaluation. Method-
ological quality varied, and there was a lack of information
on measurement error and responsiveness.

Conclusions The PROMIS-Fatigue item bank and short
forms perform the best. The FACIT-Fatigue scale, Parkinsons
Fatigue Scale, Perform Questionnaire, and Uni-dimensional
Fatigue Impact Scale also perform well and can be recom-
mended. Minor modifications to improve performance are
suggested. Further evaluation of unresolved measurement
properties, particularly with samples including older people,
is needed for all the recommended questionnaires.

Keywords Review - Patient-reported outcome - Fatigue -
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Introduction

Fatigue is one of the most common complaints among
community-dwelling older people. It is often unexplained
[1] and is frequently blamed for disability [2, 3]. Fatigue is
a feature of many illnesses and thus commonly presents
among those with co-morbidity. Many experts now believe
the nature and experience of fatigue are not disease specific
[4] and can be considered a single construct regardless of
cause [5, 6]. Along these lines, the Patient-Reported Out-
comes Measurement Information System (PROMIS) group
carried out extensive work to develop a definition. They
described fatigue as ranging from ‘mild subjective feelings
of tiredness to an overwhelming, debilitating, and sustained
sense of exhaustion that is likely to decrease one’s ability
to carry out daily activities, including the ability to work
effectively and to function at one’s usual level in family or
social roles’ [7].
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Research on causes, risk factors and treatments for fatigue
requires measurement instruments that adequately capture the
problem yet have minimal contamination caused by capturing
concurrent problems. There is currently no clear gold standard
for measuring fatigue experienced by older people, and no
scale designed specifically for them. Measurement of fatigue
in older people is particularly challenging because it is un-
likely to occur in isolation, and can be complicated by asso-
ciation with other symptoms such as pain, sleepiness,
depression, physical unfitness and/or other aspects of any
disability. Many questionnaires have been developed to
measure fatigue due to the wide range of conceptualisations of
the problem and the concurrent development of question-
naires for many specific diseases. It is not clear which ques-
tionnaire is best for a general older population.

The aim of this study was to systematically review the
measurement properties of published fatigue questionnaires
and generate recommendations for the measurement of
fatigue among older people. With the evolving of the
concept of fatigue, many questionnaires can now no longer
necessarily be considered valid. The degree to which a
questionnaire measures important features of the construct
(comprehensiveness), and includes items that measure the
construct without inadvertently measuring other constructs
(relevance and specificity), is often overlooked during both
questionnaire development and in later psychometric
studies and reviews. Yet without a strong case for this
content validity, the questionnaire may be yielding mis-
leading data [8], despite good performance on quantitative
tests. In such a review, there is clearly a need to evaluate
the extent to which each potential questionnaire measures
the construct of fatigue as we currently understand it, as
well as considering the evidence for other aspects of psy-
chometric performance. In this review, we focus on fatigue
as a uni-dimensional construct despite many questionnaires
including a range of issues including the physical, cogni-
tive, and emotional experiences of fatigue and its impact
upon physical, mental, and social activity [9].

Methods
This is a systematic review and thus does not constitute a
clinical study or contain patient data. The review protocol

was registered with PROSPERO (CRD42013005589).

Stage 1: Identification of self-report fatigue
questionnaires and content assessment

Search for questionnaires

PubMed and PsycINFO were searched until January 2015
to identify questionnaires that measure self-reported
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fatigue. The key concepts that were combined are sum-
marised as (1) fatigue, (2) measurement instrument, and (3)
measurement property. Our population of interest, older
people, was not represented in our search. Details are
provided in Online Resource 1(a). We also checked ref-
erence lists of previous reviews [10-14].

Questionnaire selection

Two reviewers independently screened all titles and ab-
stracts for questionnaires. Selection criteria were:

1. The questionnaire was intended to measure self-
reported fatigue (severity, nature and/or impact).

2. The questionnaire should be able to differentiate
between small differences in levels of fatigue with a
sufficient range of possible scores (evaluative rather
than discriminative or diagnostic).

3. At least one study that evaluated one or more
measurement properties was found.

4. The full questionnaire was available in English.

5. Fatigue subscales of larger questionnaires that had
been validated to stand alone were eligible for
selection.

6. Where there was more than one version of the
questionnaire, for example a long and a short form,
both were eligible for selection.

Reasons for exclusion were:

1. The purpose of the questionnaire was to measure
sleepiness, fatigue experienced by children, adoles-
cents, pregnant or post-partum women, fatigue result-
ing from work, occupation, or a specific activity such
as driving, or fatigue due to participation in sport or
exercise.

2. Single-item questionnaires.

3. Questionnaire designed to be completed by a clinician
after observation or questioning (not self-report).

4. Not designed to generate a total score or consisting of
open-ended questions.

5. Where a revision of a questionnaire was created to
replace an original version, only the revision was
eligible.

Development of content rating scale and rating
of questionnaires

The content evaluation was based on the PROMIS defini-
tion of fatigue [7, 15]. A checklist was developed that
operationalised this definition, was consistent with con-
temporary understanding of the construct, and guided by
the COSMIN definition of content validity [16-18]. The
checklist enabled us to semi-quantifiably determine the
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extent to which the items in each questionnaire were suit-
able for the purpose of measuring fatigue among older
people. The resulting scale (Online Resource 2) involved
rating the following aspects:

1.  Comprehensiveness. We rated the extent to which the
questionnaire captured the key features of fatigue.

2. Relevance and specificity to the construct. We deter-
mined the proportion of items in the questionnaire that
measured the right sort of fatigue without overlap with
other problems such as mood, cognition, or physical
impairments, symptoms that are side effects of
medication, sleepiness, or ‘normal’ fatigue experiences
(resulting directly from a bout of physical or mental
exertion).

3. [Item-level validity. We considered the suitability of
content and language of each item for older people of
either gender and in any setting.

4. Scoring system. We also considered suitability of the
scoring system for older people because of their known
difficulty with visual analogue scales and scales with
many response options [19].

The scale generated an overall rating for the content, which
could be ‘inadequate’, ‘adequate’, ‘good’, or ‘excellent’
(Online Resource 2). It was piloted by three authors, and
several revisions were made to improve clarity and us-
ability. As the content rating scale itself has not been
assessed for reliability, each identified questionnaire was
rated by three raters, all physiotherapists with experience in
rehabilitation settings with older patients. Differences in
scores were discussed until agreement was achieved.
Questionnaires scoring adequate or better were reviewed in
Stage 2 of the study.

Stage 2: Review of study quality

Additional search for and selection of studies
of measurement properties

A second search was undertaken in MEDLINE, PsycINFO,
Embase, and CINAHL (last search date 28 January2015)
using the names of the questionnaires that achieved ade-
quate or better in the content evaluation. The search was
designed to identify studies evaluating measurement
properties of the included questionnaires [Online Resource
1(b)]. The reference lists of included studies were also
checked. Titles/abstracts were screened by one reviewer to
detect studies that potentially met inclusion criteria. Full-
texts of articles were obtained to identify studies published
in English as original papers in peer-reviewed journals that
reported at least one measurement property of an included
questionnaire.

Methodological quality evaluation and quality rating

The COSMIN quality evaluation checklist [20, 21] and
scoring system [22] were used for evaluation and rating of
methodological quality of studies. The four-point scoring
version was used (excellent, good, fair, or poor quality)
for each measurement property except criterion validity
(there is no gold standard) and cross-cultural validity.
Studies that investigated measurement properties of
questionnaire versions in languages other than the original
language were reviewed provided cross-cultural adapta-
tion processes seemed appropriate according to COSMIN
recommendations. The measurement properties internal
consistency, reproducibility, measurement error, construct
validity (structural validity and hypothesis testing), con-
tent validity responsiveness, and interpretability were
assessed and scored. Consistent with COSMIN proce-
dures, an overall quality rating (the lowest rating from all
items) was given for each measurement property
evaluated. The exceptions we made to the COSMIN
quality rating procedure are in Online Resource 3. Infor-
mation on generalisability and results from other tests,
including item response theory (IRT) analyses, were
collated.

The terms and definitions used to describe measurement
properties in many of the papers we assessed were often
not consistent with COSMIN. In such cases, we applied the
COSMIN taxonomy to determine which property was be-
ing reported [16]. A high level of inter-rater agreement for
the COSMIN checklist has been demonstrated [23]. Our
quality rating and data extraction form were created di-
rectly from the COSMIN checklist. The two reviewers in
this stage were well versed with the COSMIN Checklist
Manual [18]. During the early stages of reviewing, studies
were rated by both reviewers to confirm similar interpre-
tation of the criteria and facilitate consistency and accu-
racy. After 12 papers were rated, agreement was
considered sufficiently high for studies to be rated by only
one reviewer, with discussion whenever uncertainties
arose.

Stage 3: Review of measurement properties
of questionnaires

Extraction and rating of measurement property results

Results from the reviewed studies were extracted and
collated. Rating for each measurement property could be
positive (+), indeterminate (?), or negative (—). This rat-
ing method is commonly used to establish the relative
merit of questionnaires [24]. Exceptions we made to the
rating recommendations made by Terwee et al. [24] were:
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1. Internal consistency. No upper limit for Cronbach’s
alpha scores. A negative rating was not given if
Cronbach’s alpha >0.95. In our opinion, a high
Cronbach’s alpha for the fatigue questionnaires indi-
cated redundancy rather than a bad scale.

2. Structural validity. Rating was based on whether the
factor analysis supported uni-dimensionality and thus
the validity of the total score.

3. Content validity. Rather than rating each study, we
rated the evidence accumulated across all studies
generating one overall rating.

4. Hpypothesis testing (convergent and divergent validity).
Given the lack of explicit hypotheses in the majority of
studies, we set the criterion for a positive (+) score as
follows: (1) correlations with other fatigue scales
>0.70, (2) correlations with other constructs predicted
to have association with fatigue 0.40-0.70, and (3)
correlations with other measures predicted to have
minimal association with fatigue <0.40.

5. Hypothesis testing (discriminative validity). Criterion for
apositive (4) score was (1) hypotheses were supported or
(2) if no stated hypothesis, a significant difference in
fatigue scores was found between groups compared.

6. Interpretability. Data did not exist to enable compar-
ison of minimal clinically important change (MCID)
with smallest detectable change (SDC). Thus, the
rating for interpretability was based on whether or not
MCID was <15 % of the score range.

Data collation also included characteristics of the
questionnaires and details of the studies.

Best evidence synthesis

An overall rating was formulated for each property for each
of the questionnaires. This ‘best evidence synthesis’ was
performed using the criteria proposed by Terwee et al. [24],
which ranges from — — — to +++ (details provided in
Online Resource 4). The synthesis integrates the results
from the methodological quality ratings (COSMIN scores),
the study results, the number of studies evaluating each
measurement property, and the consistency of the ratings.
Results from studies with COSMIN score ‘poor’ were not
considered in the best evidence synthesis.

Results

Stage 1: Identification and evaluation
of questionnaires

The results of the searches and the flow diagram for the
study are shown in Fig. 1. One hundred and eight
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questionnaires were initially identified and considered for
inclusion. Thirty-one were excluded (Online Resource 5).
A summary of the results of the content evaluation of the
remaining 77 is provided in Online Resource 6. Only ten
questionnaires achieved a rating of ‘adequate’ or better, of
which only four were rated ‘good’ and none ‘excellent’.
Two questionnaires that have widespread use and avail-
ability, only marginally failed one key criterion and
therefore were retained in the review despite being cate-
gorised as ‘inadequate’: the vitality subscale of the Medical
Outcome Study SF-36 (SF-36 vitality), which did not have
sufficient comprehensiveness, and the Functional Assess-
ment of Chronic Illness Therapy Fatigue scale (FACIT-
Fatigue), which had too many items potentially overlap-
ping with other constructs.

Stage 2: Methodological quality of studies

The database searches retrieved 2244 records of potential
interest. After screening of references, and full-text
checking 264 papers, 141 papers remained. A further 26
papers were identified from references lists, resulting in
149 studies reviewed. Nineteen papers tested more than
one questionnaire resulting in 169 COSMIN checklists
completed for the 12 questionnaires. There was a wide
range of methods used to assess measurement properties,
some of which were difficult to fit to COSMIN criteria.
Some measurement properties investigated in the studies
were not included in the COSMIN taxonomy (e.g. Rasch
analyses). These are reported descriptively for complete-
ness. Table 1 shows the general properties of the 12
questionnaires reviewed.

The number of studies reporting measurement properties
for each questionnaire ranged from only one for the Can-
cer-Related Fatigue Distress Scale (CRFDS) to 58 for the
SF-36 vitality. The methodological quality was highest in
studies that had the investigation of measurement proper-
ties as the primary aim. Study details, including sample
characteristics, language version and scores, are provided
in Online Resource 7. The number of studies investigating
each property also varied widely. Hypothesis testing oc-
curred in 112 studies with most of them testing multiple
hypotheses (2 % were rated excellent quality, 23 % rated
poor), internal consistency was investigated in 104 studies
(79 % excellent, 1 % poor), interpretability (floor/ceiling
effects and/or MCID) in 64, reproducibility in 42 (0 %
excellent, 12 % poor), structural validity in 44 (70 % ex-
cellent, 5 % poor), responsiveness in 29 (0 % excellent,
50 % poor), and measurement error in only 18 (0 % ex-
cellent, 50 % poor). Eighty-one percent of the studies did
not appropriately report the numbers of missing items and
how the missing items were handled. IRT was used in
16 % of studies.
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Search stage 2 (questionnaire titles), last searched
January 2015:

MEDLINE Ovid : 419

PsycINFO Ovid: 240

Search stage 1 (fatigue questionnaires), last
5 searched January 2015:
'Jé Pubmed: 1053
£ PsycINFO : 270
s Duplicates: 71
5 Additional records identified (mainly from
ES reference lists of other published reviews): 16
Records identified: 1268
] A\ 4
'g 5 Questionnaires identified: 108
S & Excluded: 31
b %j Evaluated for content validity: 77
(f—;j’ b Selected for review: 12

\ 4

CINAHL Ebscohost: 389
Embase Ovid: 683
Duplicates: 524
Records identified: 1207
Duplicates from phase 1 search: 231

Screening

\ 4
Title/abstracts screened for studies of measurement
properties of the 12 selected questionnaires: 2244
unique records

Excluded (measurement properties not assessed, did
not assess an included questionnaire, not in English,
not full text): 1980

Eligibility

A\ 4
Full text papers screened for eligibility: 264

Excluded (measurement properties not assessed): 141

Included

A4

Full text papers reviewed for study quality and
measurement properties data: 149
From searches: 123
Additional records identified from reference lists of
reviewed studies): 26

Fig. 1 Flow diagram of the systematic review (based on PRISMA 2009 [52])

Stage 3: Quality of the questionnaires

The results and ratings, for each measurement property, for
each of the 12 selected questionnaires, are provided in
Online Resource 8. The best evidence synthesis is shown in
Table 2, along with additional information about the per-
formance of the questionnaires. Main findings from the
review are as follows:

Brief Fatigue Inventory—This questionnaire lacks in-
formation regarding reproducibility, measurement error,
and responsiveness but performed satisfactorily on other
properties. The main disadvantages are the 0—10 numeric
rating scales as response options, which is difficult for
older people, and the two distinct subscales.

Bristol Rheumatoid Arthritis Fatigue Multi-Dimensional
Questionnaire (BRAF-MDQ)—Many studies failed to
provide support for this questionnaire, and most properties
remain inconclusive. In particular, it may not adequately
operate as a uni-dimensional scale, and therefore, the va-
lidity of the total score is in doubt. Some concern about the

content of some items has been raised despite the thorough
content development procedures. In addition, the large
number of response options is difficult for older people.

Cancer-Related Fatigue Distress Scale (CRFDS)—This
questionnaire currently lacks evidence to support its use.
The large number of response options is also undesirable
for older people.

Fatigue Associated with Depression (FAsD) question-
naire—Evidence suggests two distinct dimensions are
measured by this scale, and therefore, the validity of the
total score is in doubt. The scale development was thor-
ough; however, there are items that are not relevant to the
majority of older people. The scoring system allows for
these items to be disregarded if not applicable, but this
approach is not ideal.

Fatigue Impact Scale (FIS)—This questionnaire has con-
siderable evidence to support its use, yet problems include
doubt regarding uni-dimensionality, lack of evidence for
measurement error and responsiveness, some items may not be
applicable to older people, and the questionnaire is too long.
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Table 1 General properties of the 12 questionnaires included in the review of measurement properties

Questionnaire (content evaluation Items (response
rating) options)

Range of scores

Comments

Brief Fatigue Inventory 9 (11)

Bristol Rheumatoid Arthritis
Fatigue Multi-Dimensional
Questionnaire

20 (varies from 3-11)

Cancer-related fatigue distress 23 (11D
scale

Fatigue Associated with 13 (5)
Depression Questionnaire

Fatigue Impact Scale or Fisk 40 (5)
Fatigue Severity Score

Functional Assessment of Chronic 13 (5)

Illness Therapy (FACIT-Fatigue)

Modified Fatigue Impact Scale 21 (5)

Parkinson Fatigue Scale 16 (5)

Perform Questionnaire 12 (5)

0-10

0-70

0-230

1.0-5.0

0-160

0-52%

0-84

1.0-5.0

12-60"

The questionnaire consists of two components: fatigue
severity dimension (three items) and fatigue interference
dimension (six items)

Time to complete: <5 min [53, 54]

Questionnaire development specifically targeted fatigue in
people with RA, but the authors argue that abnormal
fatigue experienced as a result of RA is the same as that
experienced in other diseases [55]. Items can be separated
into four dimensions which focus on physical (four
items), living (seven items), cognition (five items), and
emotion (four items) aspects of fatigue

The questionnaire developed by Holley in 2000 [56] is
actually a fatigue distress scale rather than a fatigue scale.
However, distress caused by fatigue is an impact of
fatigue, and therefore, the questionnaire should be
consistent with measurement of the construct fatigue

Readability assessed at third grade level [56]

Two subscales, experience (six items) and impact (seven
items). Scores are computed as the mean of answered
items within the scale to accommodate for when
questions are not answered due to irrelevance to the
individual [57]. Version 2 (FAsD-V2) instructions are
more generic as attribution of the symptoms to depression
was removed [58]

The questionnaire consists of 40 statements that measure
fatigue in three areas: physical, cognitive, and
psychosocial. It was made from other existing
questionnaires

Readability level assessed as <grade 8 [59]

Time to complete: 5-8 min [60], 10-15 min [61], 5-10 min
[62]

The questionnaire was originally developed to assess
fatigue associated with anaemia in cancer patients but has
been successfully administered in a variety of other
populations. A link between FACIT-Fatigue and the
PROMIS-Fatigue item bank has been established such
that scores on the FACIT-Fatigue can be converted to
scores from the PROMIS-Fatigue item bank for direct
comparison. Our content evaluation found it had too
many items not specific to the construct, but it was
retained for this review because of its widespread use

Time to complete: Average time for completion is 15 min
[63]

This questionnaire was derived from the 40-item Fatigue
Impact Scale (FIS) to assess the impact of fatigue on
physical, cognitive, and psychosocial function [64]. As
with the FIS, it was presumed the items could be
aggregated into a total score, as well as into separate
scores for the three dimensions [65]

The questionnaire was developed with a focus on the
physical rather than the emotional or cognitive aspects of
fatigue [28]

The questionnaire includes beliefs and attitudes of patients
about fatigue. Original language was Spanish. There have
been no formal translations using cross-cultural validation
procedures into English or any other language

Time to complete: Mean time required <9 min [29]
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Table 1 continued

Questionnaire (content evaluation
rating)

Items (response
options)

Range of scores

Comments

PROMIS-Fatigue Short Form
8a/full item bank

8/95 (5)

SF-36 vitality 4 (6)

Uni-dimensional Fatigue Impact 22 (5) 0-88

Scale

8-40/CAT
scoring®

0-100"

The PROMIS project aimed to develop item banks that
achieve both precision and range in the measurement of
patient-reported outcomes. Item response theory (IRT)
was used during item bank development, and items can be
presented in a computerized adaptive testing (CAT)
format based on the IRT results. Short forms can be
constructed from items either to cover the entire spectrum
of fatigue severity or to target a certain range in the
fatigue continuum

The SF8a is the stand-alone short form that was evaluated
in the first stage of this study. Other short forms exist,
including SF7 and SF-MS, which were not specifically
content evaluated. All studies on the PROMIS-Fatigue
item bank were eligible to be included in the review of
measurement properties. The paper by Kalkanis et al. [4]
used 10 items from the PROMIS-Fatigue item bank (not
clear which 10 items were selected or why). The Yost
et al. [66] study reported on two fatigue short forms that
were created from the PROMIS-Fatigue item bank, one
with 17 and the other with 7 items. Broderick et al. [67]
used both a seven-item short form plus the full CAT
experience in their study

Time to complete: Mean time 41 (18) seconds, Number of
items: Mean number 4.2 [68]

The vitality subscale is part of the Medical Outcome Study
health status questionnaire. It is very short and lacks
comprehensiveness but was retained in this review as an
exception because of its widespread availability and use.

An initial Rasch analysis of the original Fatigue Impact
Scale (FIS) indicated that the subscales of the FIS could
not be combined to create a uni-dimensional measure of
fatigue impact (overall fit Chi-squared P < 0.01). It also
revealed that there were a number of items that should be
removed from the scale due to item misfit (five items) or
DIF (four items). In addition, there were too few items
measuring at the mild end of the scale. The FIS was
modified to create the 22-item U-FIS which includes
improvements such as a reduced number of items, shorter
recall period and the ability to yield an empirically valid
total score

DIF differential item functioning, MS multiple sclerosis, PNH paroxysmal nocturnal haemoglobinuria, PROMIS Patient-Reported Outcomes

Measurement Information System, SLE systemic lupus erythematosus

# Questionnaires with lowest score representing the worst level of fatigue

® Scores reported on a T score metric (mean 50, SD 10) that is anchored to the distribution of scores in the US general population

FACIT-Fatigue—This scale has been used in a great
many studies involving patients with a wide range of dis-
eases. Our content evaluation identified several items that
lacked specificity to fatigue. Other studies have similarly
identified problems with up to four items, including the item
regarding daytime sleepiness and being too tired to eat.
These items may be measuring different underlying latent
constructs or irrelevant information [15]. These findings
support the concerns raised in our content evaluation.
However, it has good coverage across the spectrum of

fatigue and performed well on many of the measurement
property tests. Some modifications have been suggested in-
cluding removal of troublesome items [25], which may re-
sult in a very good questionnaire. About two-thirds of
studies included samples with substantial proportions of
older participants. One study focused on older people [26],
providing evidence in support of internal consistency and
hypothesis testing, and the Rasch model analysis.

Modified Fatigue Impact Scale (MFIS)—This scale
performed the worst of those reviewed with negative
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findings for measurement error and structural validity, and
mixed or inconclusive results for hypothesis testing, re-
sponsiveness, and interpretability. One study showed that
the items cannot be aggregated into a single overall score
[27].

Parkinsons Fatigue Scale—This questionnaire achieved
positive scores for six out of the eight properties rated and
has reasonable coverage across the range of fatigue. A
unique aspect of the questionnaire development was the
specific aim to minimise the overlap with other symptoms
of Parkinson’s disease [28], and it achieved one of the
highest scores for relevance and specificity in our content
evaluation. All studies included older people, adding fur-
ther support for recommending this questionnaire. More
evidence is required for measurement error and
responsiveness.

Perform Questionnaire—This questionnaire also per-
formed positively on six of eight properties, and again, all
studies included older people. Evidence is lacking for
measurement error and inconclusive for structural validity.
One problematic item has been identified [29]. It is
relatively short and appropriate for older people but re-
quires formal cross-cultural adaptation from Spanish
language.

PROMIS-Fatigue item bank and short forms—Several
high-quality studies, most including older participants,
provide good support for the item bank and the short forms
taken from the item bank. The PROMIS item bank also has
the advantage of extensive IRT analysis and the option of
computerized adaptive testing (CAT) which offers the ad-
vantages of simultaneously minimising burden and missing
data. The PROMIS items have been subjected to thorough
development and content validation. However, misfit was
found by one study, which led the authors to recommend
removal of 20 items, with a further five still having slight
misfit [30]. Misfit is likely due to items overlapping with
other physical problems. For example, ‘I have had energy
to climb more than one flight of stairs’. More information
is needed for measurement error and responsiveness.
Overall, PROMIS-Fatigue appears to be the best available
questionnaire due to the extensive evaluation and positivity
of findings, plus the practical advantages of being an item
bank.

SF-36 vitality—SF-36 vitality received positive ratings
for structural validity, content validity, and hypothesis
testing. However, there are doubts regarding internal con-
sistency, reproducibility, measurement error, responsive-
ness, and interpretability. It lacks face validity for some
items, and it is not good at separating those with higher
levels of fatigue. This was the most extensively investi-
gated of the questionnaires. While most studies focused on
younger cohorts, there were nine studies with exclusively
older participants and 16 others that included significant

numbers of older people. Synthesising results from these
25 studies affected the findings for internal consistency
(+++), measurement error (?), hypothesis testing (?), and
interpretability (4+)—an overall improvement. Several
properties still showed mixed results. Evidence from sev-
eral studies suggests that ‘vitality’ may not be equivalent to
‘lack of fatigue’, and other studies suggest the subscale
may be measuring mental health or mental distress instead
of vitality [31]. Our content evaluation also found it lack-
ing. Thus, there is doubt about exactly what latent construct
it is measuring despite its reasonable performance on most
measurement properties. On the other hand, a recent study
using a bi-factor factor analysis model showed that vitality
can be considered a uni-dimensional construct with fatigue
and energy representing the positive and negative sub-do-
mains of the construct [32]. Plus, several authors are in
favour of using SF-36 vitality as a measure of fatigue/
exhaustion [33-35]. The full SF-36 health-related quality-
of-life questionnaire is very widely used. As a result, in-
formation is frequently available even if measurement of
fatigue was not intended. A crosswalk table to convert
scores to PROMIS-Fatigue item bank t-scores has been
produced [36]. Thus SF-36 vitality may be a useful proxy
indicator of fatigue especially from existing population
data banks.

Uni-dimensional Fatigue Impact Scale (U-FIS)—This
questionnaire is another modification of the FIS and per-
forms well on most measurement properties. One study
showed that reducing the response options improved per-
formance and this modification should be considered by
future users [37]. Along with the FIS and the MFIS, the
studies on U-FIS included predominantly younger people
with almost no studies including significant numbers of
older people. As a result, our recommendation to use this
questionnaire for measuring fatigue in older people is not
without some reservation.

Discussion

Measurement of fatigue is challenging. In this study, we
identified existing fatigue questionnaires that met our in-
clusion criteria and evaluated their content against a priori
criteria. Twelve questionnaires found to have adequate
content were then reviewed for merit of measurement
properties and appropriateness for older people.

We conclude that the FACIT-Fatigue, Parkinsons Fa-
tigue Scale, Perform Questionnaire, PROMIS-Fatigue, and
U-FIS can be recommended, although none were free of
problems. All require further evaluation of at least two
measurement properties. Minor modification to content is
warranted for FACIT-Fatigue scale, Perform Question-
naire, and PROMIS-Fatigue item bank and to the response

@ Springer
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options for U-FIS. We primarily support the PROMIS-
Fatigue item bank because of its rigorous development and
CAT-readiness. However, its performance may depend on
exactly which items are used, and whether the selected
items have overlap with other problems. Most of the
studies supporting FACIT-Fatigue, Parkinsons Fatigue
Scale, Perform Questionnaire and PROMIS-Fatigue in-
cluded older participants, providing external validity to the
findings for these questionnaires. The BRAF-MDQ, FAsD
questionnaire, FIS, MFIS, and SF-36 vitality did not per-
form well enough on measurement property evaluation.
The Brief Fatigue Inventory and CRFDS may be accept-
able and are worthy of further investigation, but cannot be
recommended at this stage.

Several reviews of self-report fatigue questionnaires
have been published [10-14, 38-40]. Limitations of pre-
vious reviews include searches older than 5 years [10-12],
reviewing only disease-specific measures [13, 14, 40], and
limited search strategies [10, 38, 39]. Only one, which
reviewed measures of fatigue for neurological conditions
[13], critically appraised the methodological quality of the
studies. Half of the reviews only considered studies that
had been carried out on patients from their population of
interest [13, 14, 39, 40]. Recommendations were made by
three of the reviews, which include the Neurological Fa-
tigue Indexes for neurological diseases [14], U-FIS or Fa-
tigue Scale for Motor and Cognitive Functions for multiple
sclerosis [13], FACIT-Fatigue or Fatigue Severity Scale for
Parkinsons disease [13], Profile of Mood States Fatigue
subscale for stroke [13], and FACIT-Fatigue for systemic
lupus erythematosus [39]. All review authors commented
that information on measurement properties for these
scales was still lacking, and users should consider the de-
tails of the construct of fatigue purported to be measured by
the scales before using it, as this was often outdated or
inexplicit. The remaining reviews fell short of making
recommendations for specific questionnaires due to in-
conclusive findings, but gave guidance on how to choose
from the many available scales and summarised the find-
ings from questionnaire evaluations [10-12, 38, 40]. The
present review identified many more questionnaires than
all the previous reviews, critically appraised the method-
ological quality of studies, and generated recommendations
following best evidence synthesis.

Importantly, previous reviews did not consider the
content of each questionnaire they evaluated. Lack of
content validity is a strong argument for not using an in-
strument at all [17] (p. 155). Our inclusion of a content
evaluation addresses this important omission and ensures
the science of measurement of fatigue is keeping up with
the knowledge of the problem. Items were assessed to
ensure key qualitative aspects of fatigue were included and
that overlap with non-fatigue-related constructs was

@ Springer

avoided. This second element presented challenges because
we found many items in many questionnaires that un-
doubtedly are consistent with fatigue, but could also be
consistent with other problems. For example, ‘Do you have
difficulty concentrating?’ Difficulty concentrating can be
due to many disorders. If the wording had been ‘Does your
tiredness make it difficult for you to concentrate?” we
would have considered it acceptable. Some popular ques-
tionnaires were excluded from this review because we
found too many items had this problem of potential over-
lap, including the Fatigue Severity Scale [41] and the
Chalder Fatigue Scale [42].

There are several limitations of the methods and avail-
able data in this study. Firstly, good questionnaires may
have been excluded because of lack of evaluation of their
measurement properties or studies written in non-English
languages. In particular, we suggest Fatigue Pictogram [43,
441 and Symptom Fatigue Scale [45] warrant further con-
sideration. Secondly, our search strategy may have missed
studies. Qualitative studies that informed item development
may be missing because they were published before
questionnaires were given their name. Studies that did not
focus primarily on evaluating measurement properties may
be missing. However, these were likely to have lower
scores for methodological quality anyway. Thirdly, while
we attempted to create an objective content rating scale,
there was still an element of subjectivity in determining
whether criteria were met.

Having one reviewer for studies is a possible source of
errors in methodological quality ratings. However, the
COSMIN checklist has very good guidance documents,
and the two reviewers in our study worked closely together
to ensure accuracy and consistency. In our experience,
most variation between scorers occurs at the top end of
ratings (good vs. excellent) where errors have little impact
on the final rating for the measurement property. Further,
because of the very large number of studies included in our
review, there was often a lot of data available during for-
mulation of conclusions. As a result, occasional errors in
quality rating would have had little impact on the final
outcomes of the best evidence synthesis. Finally, the
COSMIN manual acknowledges that some items need a
subjective judgement and that how to deal with lack of
reporting in the original article is unclear. Thus, there are
grey areas where consistency is the goal of having two
raters, rather than ‘avoiding errors’. We are confident our
review conclusions are not impaired by having only one
rater for each study.

We used some modifications to the COSMIN method-
ological quality rating system and the criteria for positive
measurement property scores. These were largely adapta-
tions to suit the uniqueness of fatigue measurement and the
shortcomings of the studies. Two COSMIN items that were
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omitted from the final methodological quality ratings for
most of the properties were about the number of missing
items and handling of missing items. The majority of
studies failed these criteria, and the methodological quality
rating would have been ‘fair’ for otherwise good or ex-
cellent studies. These studies would then not have had
prominence in formulating the final synthesised rating. As
the questions are about the reporting of missing items, not
whether missing items would have biased study results,
omitting these two questions from the methodological
quality rating is unlikely to have biased our conclusions
towards favouring questionnaires with poorer quality
properties.

The exceptions we made to our predefined selection
criteria for questionnaires to review, by including FACIT-
Fatigue and SF-36 vitality, are important to acknowledge.
It is interesting that quantitative studies found problems
with misfit for some FACIT-Fatigue items, and problems
with convergent and divergent construct validity of SF-36
vitality. These findings support the validity of our content
evaluation. Modifications to improve FACIT-Fatigue have
been suggested, and we recommend SF-36 vitality be used
as a fatigue measure with some caution because of concern
regarding the latent construct it actually measures.

Our recommendations are indeed limited by both the
quality and the quantity of the studies. The quality was
generally disappointing especially for measurement error
and responsiveness, where quantity was also lacking. The
quantity of studies can also paradoxically have a negative
effect on a questionnaire. Lack of evidence is not the same
as evidence in support of a questionnaire. A good ques-
tionnaire may have more flaws identified than a lesser
questionnaire, simply because of better quality and greater
numbers of evaluation studies. This problem is difficult to
accommodate within the COSMIN methodology, and some
subjectivity in formulating conclusions and recommenda-
tions was necessary.

The generalisability of the measurement property find-
ings to older people is a final potential limitation. The
ability to apply measures developed for one -clinical
population to another is an important issue; however, it is
not feasible to test every possible subpopulation in which a
measure might be used. Consideration of the content is
helpful for gaining confidence that a measure is suitable for
the new purpose [46].

For the purpose of measuring of fatigue, questionnaires
need to be able to generate a valid total score. For this
reason, we made uni-dimensionality a requirement. This is
appropriate since several studies give support to fatigue
being a uni-dimensional construct [9, 47, 48] despite there
being several possible sub-domains [49, 50]. We therefore
negatively scored questionnaires that lacked support for
uni-dimensionality; however, it does not mean that these

questionnaires lack structural validity. Subscale scores
from questionnaires with subscales may be of interest de-
pending on the specific questions to be addressed with the
data [50].

The very large number of questionnaires identified
through our search may reflect a large interest in the
problem of fatigue but leads to difficulty synthesising re-
sults from different studies and impedes progress towards
understanding and managing the problem. The disease-
specific approach and the multiple other uses of the word
fatigue, which causes confusion for questionnaire respon-
dents as well as clinicians and researchers [51], have likely
lead to the plethora of questionnaires. In our opinion, the
word fatigue continues to create problems in questionnaires
because of differing individual interpretations of its
meaning. For this reason, we believe that the item, for
example, ‘How often did you feel tired even when you had
not done anything?’ is preferable to ‘How often did your
fatigue interfere with your social activities?” Both items are
from the PROMIS-Fatigue item bank.

Better understanding of fatigue, and progress in measure-
ment science, necessitates that measurement tools be re-e-
valuated. Our findings suggest that questionnaires are
currently available with sufficient support for their use,
although further improvements and evaluation are still war-
ranted. The best fatigue questionnaires appear to be FACIT-
Fatigue, Parkinsons Fatigue Scale, Perform Questionnaire,
PROMIS-Fatigue item bank and short forms, and U-FIS.
PROMIS-Fatigue has several practical advantages as well as
extensive evaluation and is our primary recommendation. The
final choice of questionnaire will come down to the precise
context and purpose of the clinician or researcher.
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