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Self-Report Instruments for Fatigue
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This systematic review analyzed 18 self-reported fatigue instruments for adults. Five
databases were searched combining fatigue with instrument, questionnaire, inven-
tory, scale, or assessment. Eighteen fatigue instruments and six definitions of fatigue
were found. Six instruments apply to physical or psychiatric disease; five are cancer-
specific. Nine were unidimensional; others included intensity (n = 10), mental (n =7),
and physical (n = 7) dimensions. Eleven instruments had 15 or fewer items; the longest
had 40 items. Four instruments were discriminative; 14 were evaluative. Fifteen
assessed reliability using Cronbach’s alpha, which was greater than or equal to
.90 seven times. Validity tests were convergent or divergent (n = 11), discriminant
(n = 10), and factor analysis (n = 9). Because fatigue is a highly prevalent limiting
symptom, this review is important for improving fatigue assessment.
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and acute illnesses, but also with normal everyday activities (Aaronson et al.,

1999). Although there is no consensus on its definition, concept analysis pro-
vides the foundation for conceptualization of fatigue as a subjective, unpleasant
symptom that incorporates both physical and psychological feelings and interferes
with one’s ability to conduct normal activities (Trendall, 2000).

Prevalence studies showed significant occurrence of fatigue, varying in inten-
sity, in different population groups and illnesses. For the general population, the
prevalence was approximately 20% (Kaasa, Loge, Knobel, Jordhou, & Brenne, 1999);
among the elderly, more than 50% exhibited this symptom (Liao & Ferrel, 2000);
among patients with post-polio syndrome, it varied between 79% and 89% (Packer,
Sauriol, & Brouwer, 1994); for those with sleep disturbance, 78% (Lichstein, Melanie,
Noe, & Aguillard, 1997); and for those with multiple sclerosis, 77% (Schwartz,
Coulthard-Morris, & Zeng, 1996). Among patients with cancer, the prevalence was
different according to the stage of the illness—around 40% at the moment of diag-
nosis or after the first cycle of chemotherapy (Passik, Kirsh, Rosenfeld, McDonald,

Fatigue is a universal symptom because it is associated not only with chronic
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& Theobald, 2001), and more than 75% for those with advanced cancer (Conill et al.,
1997; Esper & Redman, 1999; Jenkins, Schulz, Hanson, & Bruera, 2000; Stone et al.,
1999).

In spite of the high frequency of fatigue in different populations, its presence is
rarely investigated by health professionals (Detmar, Muller, Wever, Schornagel, &
Aaronson, 2001). Detmar and associates observed that discussion of fatigue was
always initiated by patients, and when they referred to feeling fatigued, profes-
sionals tended to ignore the referral because they did not know how to assess or
manage the symptom.

Valid methods to assess fatigue are fundamental for its treatment. The subjec-
tivity of the symptom reinforces the importance of self-report measures in captur-
ing the patients’ point of view, rather than the professional’s (Mota & Pimenta,
2002). However, different instruments can generate different results, even when
fatigue is assessed in the same person at the same moment (Brunier & Graydon,
1996). Few studies have reviewed extant instruments for fatigue and most that do
included only a small number of instruments and analyzed multiple aspects of
them (Aaronson et al., 1999; Brunier & Graydon, 1996; Kjerulff & Langenberg, 1995;
Meek et al., 2000). In a recent review by Dittner, Wessely, and Brown (2004), 30
instruments were analyzed. However, some are generic measures, which include
fatigue as one dimension, and others deal with concepts such as vigor, affect, or
energy instead of fatigue.

The objective of the present study was to identify and evaluate the existing self-
report instruments that exclusively assess fatigue in adults regarding their general
characteristics and psychometric properties using a systematic review.

METHOD

The study is a systematic review of diagnostic studies. The method followed was
recommended by Devillé et al. (2003) and Attalah and Castro (2003), and the steps
consisted of research question formulation; identification, selection, and critical
assessment of papers; and analyses of obtained data and interpretation of results.

CRITERIA FOR CONSIDERING STUDIES FOR REVIEW

The articles reviewed were those that described the construction and presented
the psychometric performance of the self-report instruments. Selected instruments
were limited to those that assessed fatigue and no other symptom, that is, no generic
instruments were included. Interventions for fatigue were not an exclusion criterion,
because it could be used to assess responsivity. Language was limited to Portuguese,
English, and Spanish. The subjects included in the studies were adult patients suf-
fering from any physical or psychiatric illness, in any health care setting, or healthy
adults. Considering that this present study is reviewing outcome measures, it is
important to emphasize that only self-report instruments were included.

Search Strategy for Identification of Studies. The literature search covered the
following databases and time periods: MEDLINE (1966-2003), LILACS (1982-2003),
BDENF (1988-2003), WHOLIS (1948-2003), Cochrane (1993-2003), and PAHO (1902-2003).
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The key words were fatigue combined with the terms instrument, questionnaire,
inventory, scale, and assessment, in the following manner: “fatigue” AND (“instru-
ment” OR “questionnaire” OR “inventory” OR “scale” OR “assessment”).

Methods of the Review. The titles and abstracts of the 4,136 citations identified
were carefully inspected by the principal reviewer (Mota). All citations were re-
inspected by the same author and by the collaborator a second time. Eligibility cri-
teria were used to select the relevant studies. No disagreement occurred regarding
the studies to be included.

The assessment of methodological quality was evaluated by the description of
the process to elaborate the instrument and its psychometric testing. If both of these
aspects were present in the paper, the study was included. The included studies
were read and analyzed, and the data were extracted using a standardized sequence.

The criteria used to analyze the instruments encompassed the following aspects:
country of origin, year of publication, method to construct the instrument, defini-
tion of fatigue, target population, dimensions of fatigue, number and gradation of
items, scores and cut-off scores, purpose of the instrument, reliability, and validity
as described by the article’s authors.

RESULTS

Twenty-one studies appeared to fit the inclusion criteria, but, on closer examina-
tion, only 16 described instruments that assess only fatigue, and were self-
reported measures. The 16 articles included in this review presented 18 different
instruments. Table 1 presents a summary of the characteristics of the 18 instruments.

GENERAL CHARACTERISTICS

Eight instruments (44.4%) were designed in the United States, three (16.7%) in The
Netherlands, two (11.1%) in the United Kingdom, two (11.1%) in Canada, two (11.1%)
in Australia, and one (5.6%) in Japan.

Among the instruments identified in this review, the first self-report instrument
exclusively for fatigue assessment in adults and with established psychometric prop-
erties was the Fatigue Severity Scale (Krupp, La Rocca, Nuir-Nash, & Steinberg,
1989). From 1998 to 2003, 11 instruments, 61.1% of the total, were constructed and
published.

Asshownin Table 1, a definition of fatigue was presented only in six instruments
(33.3%). 1t is important to highlight that seven instruments (38.9%) did not use the
word fatigue but a similar word instead, such as tiredness, weariness, exhaustion,
weakness, lack of energy, or anergia.

The target population was identified in six instruments (33.4%) as the general
population, which consists of people with any physical or mental illness, or no ill-
ness. Five instruments (27.8%) had cancer patients as the target population, and
another five instruments (27.8%) did not specify the target population. One instru-
ment (5.5%) was constructed for fatigue assessment in patients with Chronic Fatigue
Syndrome, and one other (5.5%) for patients with multiple sclerosis and systemic
lupus erythematosus.



sanipiqiou

oneryoAsd oreos
[ed1SAyd e SATIRUIWLIDSIA 1o reoisfyd odf)-11a317 €661 (S9)
[CIUSIN o  /oANEN[RAT UM s102(gns wtod-$/11 N ‘wop3ury panun o[eds andned
sanIpIgIow (Odna)
oneryoAsd o[eos aIreuuonsand
1o TeoisAyd odA1-119Y17T 661 ondneq
[eIUSIN oAneN[eAT UM s109(qns jurod-s/6 N ‘wop3ury paiun [eIUSIN Joug
dosys /1591 01
SSouaAISUOdSoy e
soouanbasuod
ondneq e
ansane] sanIpIgiow (1va)
oyoads omenyoAsd oreons JUSwINIISu|
-uonenyis e 1o TeorsAyd odA1-119Y17T €661 JUSWISSOSSY
f1onss o oAnenieny yam s103(qns wrod-2/62 d 'sare1s palun ongney
sanIpIgiow
ounerydhsd (4-svA)
1o TeorsAyd oreos o13oreuy 1661 ondne4 I10J 9[eds
KILIOASS o oAneN[eAT UM s109[gqns [ensiA /g1 N 'S91R1S PATUN ondofeuy [ensia
SNSOJRWAIAID o[eos
sndny orwo1sAs odA1-11oY17T 6861 (SSd) a71eos
KLI9ASS o oAnenreAd ‘'s1so190s o[dnmnN urod-//6 N '$91R1S PATUN K1aAas andneq
DPOSsSassy asoding uonemndod Sureds /swa 1doouo)d uoneorqnd (uonemaIqqy)
suoIsuaWIg 108181 JO IoquINN JO Ie9x ‘UISuo JUSWINIISU[
Jo Anuno)

sjuawnisu] 1oday-Jos andned Jo sonsualdeIeyD ey "1 I1dV.L

52



(sonunuo))
POOIN /2ATITUS0D
K10suasg
Surueaw
ATV
[eroiaeyog
/K1119A9S

K11on9s

A11on9s

uoneing
1pedu]
A11on9s

K1anoe paonpay
uoneAnow
poonpay
ERIE

[eIUSIN

on3nej [ersusn

[e100S0YASd
Teo1sAyd
[eIUSIN

aAnen[eAs

aAnen[eAs

ATIRUTWILIOSI

aAnen[eAd

aAnen[eas

aAnen[eAs

Jaoue)

payads 10N

payroads J0N
(spremioye)
uonendod

[e1ouoD
Iooue)

payads 10N

payads 10N

(01-0) 91e08
JLIDWNN/ZZ

o[ens
odKy-1er1
wrod-s/6

9213es1q
/9218y
/6

(01-0) 91e08
JLIOWINN /€ [

oreos
odfy-1er1
jutod-/,/0z

o[eos
odfy-1er1
jutod-5/0%

8661
's91e1S palun

8661
SpUeLIaYIoN QYL

‘

8661
SpUeLIYIoN QYL

‘

8661
's91e1S palun

G661 ‘AemIoN

7661 "epeued

(Sdd-pasiry)
9[eds angdned
1adid pasiaay

(s43a)
9[eds andned
uoniaxdg yoma

(sana)
o[eos
ondned yong

(1S4
A10ju0AU]
woldwAs anSneq

1AN)
K101U9AU] N8R
[euoISuUSWIpNNIA

(SI1d) oreds
1oedw] ondneq

53



(S40-vd40S)
SWIOIPUAS
ongneq J1uoayD

oreos I10] e181auy

odA1-119Y17T 0007 pue andneq

A119A9S ¢ SANRUILIDSIT sS40 uod-5/01 N “elensny JO 9[npayds
SANOJYPVY e orens

[eo1shyd e adf1-11oMr] 000¢ (SdD) oreas

[EIUSIAl o oAneN[eAT Iooue) jurod-g/g1 d ‘uede( an8neq 10oue)

(01-0) 91edS 6661 (149) A1o1uaAug

KILI9ASS o oAneN[eAT Iooue) JLISWNN/6 N 'S91R1S PATUN ondne; Joug

[eiodwa] e

oANIUS0) o oreos (S40S)

[euonowsq e odAr-11or1 8661 oress andned

[eo1sAyd e oAneN[eAT Iooue) jurod-g/8z d 'S91R1S PATUN I90UeD Z1IeMyds

DPOSsassy asoding uonemdod Sureds /swa 1doouo)d uonedrqnd (uonemaiqqy)

suoIsuaWIg 10818 JO IoquINN JO Ie9x ‘UISuo JUSWINISUL

Jo Anuno)

panunuo)d ‘1T 41dvV.L

54



quasaid jou = N ‘quasard = J 9Jo0N

[e100S0y24sd
[es1shyd
2SN

ssonsia

A11anas

° ANeN[eA]

° ANeN[eAq

o SATIRUIWLIDSI]

paymads 10N

Iooue)

S3Umes a1ed
Arewid Jo s1osn

o[eos
odA1-119Y171
wrod-g/8

(01-0) oreas
OUAWINN/0Z

o[eos
odA1-119Y171
wrod-£/01

c00¢
‘epeue)

000¢

'sare1s payun

000¢
‘erfensny

(@-s1a)
uonensiuIwpy
K[req 10] o[eds
1oedw] andneg

(SA4¥D) 91eds
SsansI andned
pare[aI-190ue)

(dD-vd40S)
2omoeId [eIou9D
10] eIdrouy

pue on3dnej

JO SMpayds

55



56 Mota and Pimenta

Nine (50%) of the identified instruments were unidimensional, and most of them
assessed intensity of fatigue (n = 7; 77.8%); one (11.1%) assessed intensity of dis-
tress, and one (11.1%) assessed intensity of mental fatigue. Of the multidimensional
instruments, one (11.1%) assessed five dimensions, three (33.3%) assessed four
dimensions, four (44.5%) assessed three dimensions, and one instrument (11.1%)
assessed two dimensions. The instruments that assessed the greater number of
dimensions, that is, that assessed fatigue in a more complete manner, were the Fatigue
Assessment Instrument, Revised-Piper Fatigue Scale, Schwartz Cancer Fatigue Scale,
and Multidimensional Fatigue Inventory. It is important to mention that the Revised-
Piper Fatigue Scale is derived from the Piper Fatigue Scale, which was not included
in this review because it was published in a source not captured in the search
(Piper et al., 1989).

The instruments varied in length from eight to 40 items. Eleven instruments
(61.1%) had 15 or fewer items, six instruments (33.3%) had between 16 and 30 items,
and one instrument (5.6%) had 40 items.

The analysis of items’ scaling showed that 12 instruments (66.7%) used a Likert
scale, varying from 4 to 7 points. Four instruments (22.1%) had an interval numeric
scale, varying from 0 to 10. One instrument (5.6%) used the Visual Analogic Scale
(VAS) with two endpoints (not present/most severe fatigue), and one instrument
(5.6%) had dichotomous scaling (present/not present).

PSYCHOMETRIC PROPERTIES: RELIABILITY

All analyses of psychometric properties were based on the terminology proposed
by Pasquali (1997), McDowell and Newell (1996), and Streiner and Norman (1995).
The description of each psychometric property proposed by these authors is pre-
sented along with the results. A summary of the results of the psychometric tests
applied for each instrument is presented in Table 2.

Of the 18 instruments, 14 (77.8%) had an evaluative purpose, that is, the instru-
ments were constructed to measure the severity of the phenomena (Table 1). Three
instruments (16.6%) had a discriminative purpose, that is, they were constructed to
differentiate fatigued from nonfatigued individuals. One instrument (5.6%), the
Fatigue Scale, had both purposes.

Reliability is a psychometric property that measures whether the instrument is
assessing something in a reproducible way. One manner to assess reliability is meas-
uring the internal consistency. The internal consistency was evaluated in 16 (88.9%)
instruments, and the Cronbach’s alpha was established in 15 (83.3%) of them (Table
2). The alpha value varied between .7-1.0 in all subscales of the instruments. Seven
instruments (38.9%) had alpha values superior to .9 in all subscales. Only the Dutch
Fatigue Scale did not calculate internal consistency by Cronbach’s alpha, but the
value obtained by the Kuder-Richardson test was also good (K-R 20 = .79)—since
the range of values in the Kuder-Richardson formula are equal to that of Cronbach'’s
alpha test when the instrument is dichotomous (Streiner & Norman, 1995).

Reliability was also analyzed by test-retest in 6 instruments (33.3%), testing the
stability of the instrument (Table 2). The time interval between the application of the
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instrument was not described in one of the articles; and in the others, the interval
varied between 2 days and 12 months, which is a very wide range of time. The num-
ber of subjects who answered the instruments for the test-retest analysis varied
substantially, decreasing considerably the second or third time.

PSYCHOMETRIC PROPERTIES: VALIDITY

Validity was the psychometric property with the largest divergence in terminology
and variety of tests. The tests applied to assess the instruments’ validity were con-
tent validity, factor analysis, discriminant, criterion, and divergent or convergent
validity. In the following paragraphs, a description of the tests is given.

Content validity consists of a judgment by specialists about the pertinence of
items and domains in a scale in order to avoid under- or overrepresentation of a
domain (Pasquali, 1997). This validity test was performed in five instruments (27.8%),
and in all of them it was considered adequate.

Factor analysis was done in nine instruments (50%), and the Mokken test, which
has similar purpose (Tiesinga, Dassen, & Halfens, 1998), in one instrument (5.6%).
These tests are fundamental for identifying and confirming the instruments’ theo-
retical domains (construct validity).

Discriminant validity was tested in 10 instruments (55.6%), and in all of them it
was possible to discriminate fatigued from nonfatigued subjects (the difference in
the scores was statistically significant). The discriminant validity should be estab-
lished in instruments with discriminative purpose, and it has to have a cut-off point
to operationalize the discrimination of the subjects. The authors of the Dutch Fatigue
Scale did not present the criteria for discrimination of subjects or the cut-off point
for the instrument.

Criterion validity was assessed by concurrent validity in nine articles (50%). This
test was used to compare the constructed instrument with another instrument that
measures the same phenomenon, usually one considered the “gold standard.” Gold
standards are considered rare in the field of measurement of subjective phenom-
ena, and presently, no gold standard for fatigue assessment has been identified.

To establish concurrent validity three instruments (16.7%) used as the gold stan-
dard the VAS, and another three instruments (16.7%) used interval numeric scales,
varying from O to 10. In all studies, the results were considered good or excellent.

Three instruments (16.7%) analyzed the concurrent validity by comparing the
data of the constructed instrument with the fatigue subscale of the Profile of Mood
States (McNair, Lorr, & Droppleman, 1971).

Divergent or convergent validity were tested in 11 instruments (61.1%), assessing
correlations between fatigue and other health variables. The authors of the Fatigue
Severity Scale observed weak correlations (varying from .20 to .46) between fatigue
and depression (Krupp et al., 1989). This result was unanticipated, because it sug-
gests that fatigue and depression are somewhat independent. The Visual Analogue
Scale for Fatigue also showed weak correlations (varying from -.23 to .35) to a depres-
sion measure (Lee, Hicks, & Nino-Murcia, 1991). Other authors tested the rela-
tion between fatigue, depression, and anxiety, and observed positive correlation using
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the Cancer Fatigue Scale and the Fatigue Symptom Inventory (Hann et al., 1998;
Okuyama et al., 2000).

The Cancer Fatigue Scale presented no correlation with the Mini-Mental State
Examination (Folstein, Folstein, & McHugh, 1975), that is, fatigue is not related to
cognitive functions (Okuyama et al., 2000). The validation of the Visual Analogue
Scale for Fatigue included the analysis of the correlation between energy and con-
fusion (Table 2). This correlation was considered weak (r=0.41, p < .01) (Lee et al.,
1991), similar to that between the Cancer Fatigue Scale and the MMSE.

For some instruments the authors tried to determine the correlation between
fatigue and quality and/or quantity of sleep. The Dutch Fatigue Scale and the
Dutch Exertion Fatigue Scale showed negative correlations with quality of sleep
(r=-.44; r=-.31) and no correlation (r = .05; r = .03) with the quantity (Tiesinga et
al., 1998). Matching these results, the energy subscale of the Visual Analogue Scale
for Fatigue also correlated positively (varying from .65 to .81) with quality of sleep
(Lee et al., 1991).

Correlations between the several instruments (Fatigue Assessment Instrument,
Fatigue Impact Scale, Fatigue Symptom Inventory, Dutch Fatigue Scale, Dutch
Exertion Fatigue Scale, Brief Fatigue Inventory, Cancer Fatigue Scale, Schedule of
Fatigue and Anergia, and Fatigue Impact Scale for Daily Administration), and func-
tionality, vitality, and general health measures were negative and significant in all
cases.

The Brief Fatigue Inventory was the only instrument that tried to test convergent
validity using hemoglobin level as an objective measure. A negative correlation
was observed, that is, the higher the fatigue, the lower was the hemoglobin level.

An important validity test that has to be performed in instruments with evalua-
tive purpose is responsivity. This test, frequently mistaken with the test-retest,
analyzes the sensitivity of the instrument to phenomena severity changes. Only four
(28.6%) of the 14 instruments (77.8%) with evaluative purpose were tested for respon-
sivity, namely, the Fatigue Severity Scale, Visual Analogue Scale for Fatigue, Fatigue
Impact Scale for Daily Administration, and Multidimensional Fatigue Inventory. The
first three presented good responsivity after therapeutic intervention, and the last,
which tested responsivity comparing the data before and after a fatiguing situa-
tion, was only sensitive in one of the instrument’s dimensions (general dimension)
(Smets, Garssen, Bonke, & Haes, 1995).

DISCUSSION

Systematic review is considered a key strategy for the organization of information
about a certain subject, being used for analysis of interventional or diagnostic
studies. The development of a systematic review allows a constant update of data
and the reproduction of the study, if anyone wishes to do so. Despite its importance,
studies like this one are a great challenge, because the methodological procedures
for developing systematic reviews of diagnostic studies are still limited compared
to interventional studies (DeVillé et al., 2003).
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Finding all published evidence related to fatigue assessment was difficult even
though the databases and period were wide ranging. The analyses of diaghostic
studies, especially those that assess subjective constructs, such as fatigue, are not
easy. Some studies analyzed in this study are primary and incomplete in the descrip-
tion of the instruments’ characteristics and construction method.

Clearly, researchers have made efforts to develop fatigue instruments to diag-
nose or evaluate symptom severity, although no gold standard is available. Since
1998, many instruments have been published, which suggests that only recently
has the symptom begun to gain attention from researchers and health professionals.
Many authors mention that the Fatigue Symptom Checklist, developed by Yoshitake
(1971), was the first self-report instrument for fatigue assessment (Piper, 1997).
However, it was not included in this review because it was not published in an indexed
journal in the databases used in the present study.

The construction of the instruments was generally based on interviews with
patients, literature review, and expert knowledge about the subject. The fact that
an instrument is constructed based on patients’ experiences is positive, because it
sustains the principle of subjectivity of the phenomena and assesses the phenom-
ena from the patients’ own perspective. Literature review is also fundamental in
terms of the theoretical foundation of the instrument, avoiding the development of
similar instruments and improving the quality of new instruments when compared
with the existing ones. The construction of instruments based only on expert knowl-
edge tends to be of limited quality.

In the present study, the papers were carefully analyzed regarding the method
to construct the instrument, definition of fatigue, target population, dimensions of
fatigue, number and graduation of items, scores and cut-off scores, purpose of the
instrument, reliability, and validity. These aspects are discussed below in two parts.
The first one is about the general characteristics of the instruments and the second
is about the psychometric properties.

GENERAL CHARACTERISTICS

The definition of the phenomenon was presented in only six instruments (Table 1),
despite being a key aspect for construction of an instrument, for the definition rep-
resents the operationalization of the concept. An author may or may not state an
explicit definition, but one can always be inferred from the instrument. Because
fatigue does not yet have a refined conceptual definition, the inclusion of items
that are related to other concepts frequently occurs. It is necessary to clearly define
the phenomenon and its characteristics to provide for better comprehension and
to improve construct validity. Definitions for fatigue in all instruments included in
this review were carefully analyzed. Detailed analysis of the instruments rein-
forces the subjective, multidimensional, and distressing nature of fatigue, as described
in the introduction of this study. Multidimensionality itself is highlighted beyond
physical and psychological feelings, including affective meaning and social dimen-
sions. In the face of the concept’s analysis, we can observe three more aspects that
are important to fatigue assessment: duration (acute or chronic), intensity (weak,
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moderate, or severe), and fatigue impact level on daily activities. We now propose
the following definition of fatigue:

an unpleasant physical, cognitive, and emotional symptom described as a tiredness not
relieved by common strategies that restore energy. Fatigue varies in duration and inten-
sity, and it reduces, to different degrees, the ability to perform the usual daily activities.

The target population was generic for most of the instruments (n = 6; Table 1),
yet a considerable number of instruments were specific for fatigue assessment in
patients with cancer (n = 5; Table 1). Patients with cancer have been the focus of
many research centers because fatigue is known to be the most prevalent symp-
tom, as well as an extremely debilitating one. Other population groups in which
fatigue is very prevalent are those with multiple sclerosis and lupus. The Fatigue
Severity Scale was developed to assess fatigue specifically in these groups, but it
is possible to use it in other population groups because its items are generic.

Among the analyzed instruments, 11 were considered short (< 15 items). Many
authors mention the importance of a brief assessment of fatigue so that the instru-
ment itself will not prove fatiguing, thus “interfering” with the results of fatigue
assessment. Instruments short in length may be adequate for clinical use, but it
must be remembered that instruments with fewer items may be less sensitive in
identifying and quantifying.

Half of the instruments were multidimensional, varying from two to five dimen-
sions (Table 1). The dimensions of fatigue assessed by the instrument are of par-
ticular interest considering the multidimensionality of the symptom. If an instrument
assesses only physical or mental aspects of fatigue, it is assessing just a part of the
phenomena, which increases possible mistakes in judgments about the severity or
the domains of fatigue and treatment decisions.

Another aspect analyzed was the vocabulary used in the instruments’ items and
their scaling. Complex words or difficult phrases can be more fatiguing than many
items in simple writing. Twelve instruments used Likert-type scale (varying from 4
to 7 points), four used numeric scales (varying from 0 to 10), and, of course, one used
VAS. Perspectives vary regarding the use of Likert scales, numeric scales, or a VAS,
but each has its advantages. Brunier and Graydon (1996) compared the VAS and
the Likert scale, and the results showed significant relation between the two meas-
ures. Despite the similarity between both scales, the assessment by VAS was sug-
gested because this scale was capable of better capturing the level of patients’
fatigue because it has a greater number of categories (Brunier & Graydon, 1996).
Aaronson and associates (1999) argued that the use of a Likert scale is justified by
the fact that it demands less mental abstraction and manual ability, requires less
time for answering, and is easier to analyze. To ensure the scale’s reliability, it is
important that each item have an adequate number of categories.

PSYCHOMETRIC PROPERTIES

The terminology of the psychometric properties varied greatly, and mistakes in the
concepts and the use of the words are frequent, for example, divergent validity and
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convergent validity as synonymous, or responsivity and test-retest as the same test.
These facts result in some confusion and make the comprehension of the informa-
tion difficult.

The number of subjects included in the testing influences the results of validity
and reliability tests. Kerlinger (1986) recommended the inclusion of 10 subjects per
item of the instrument, and this criterion was followed by 12 (66.7%) of the instru-
ments analyzed in the present study. On the others (n = 6), at least 6 subjects per
item were included, as shown in Table 2.

The reliability of the all instruments ranged from good to excellent due to the
high values obtained by the measurement of internal consistency, either by calcu-
lating Cronbach’s alpha or Kuder-Richardson, as shown in Table 2. The high val-
ues show that the items are closely related one to the other, measuring the same
phenomena.

The test-retest was done in six studies, and the correlation was moderate (vary-
ing from .49 to .89). The time interval between the instrument'’s application, and
the number of subjects showed great variability and might have negatively influ-
enced the results of this test because feelings of fatigue are influenced by circadian
rhythm (Piper et al., 1998) and by diseases and their stages (Mota & Pimenta,
2002). The Fatigue Severity Scale performed the test-retest with 11 subjects and
obtained adequate values for a time interval of from 5 to 33 weeks. The Brief Mental
Fatigue Questionnaire also obtained adequate values for the time interval of 2 days,
but bear in mind that the fatigued individual might have remembered the answers
given previously.

Although many validity tests are available, not all studies applied adequate test-
ing. The establishment of concurrent validity using better-suited and more sophis-
ticated instruments with simpler scales, such as the VAS or numeric scales, is
debatable. Now that there are many instruments for fatigue assessment, the VAS
and numeric scales may be substituted. Also debatable is the use of the Profile of
Mood States for calculating concurrent validity, because its fatigue subscale assesses
fatigue related to humor, and this can limit its use for validity tests when analyz-
ing fatigue on physical or impact dimensions.

Regarding divergent and convergent validity, the results were interesting, but
since there is insufficient knowledge about the correlation between fatigue and
these variables, the validity results are difficult to analyze. For example, depression
showed no positive correlation to a fatigue measure. Cognitive function also did
not correlate to fatigue, which was unanticipated and raises questions regarding
the conditions of the study and the adequacy of mental fatigue and cognitive impair-
ment measurement. Variables such as functionality, vitality, and general health
measures showed no confusion regarding relation to fatigue. These results indi-
cate the close connection between these variables and confirm the present con-
cept that fatigue results in a decrease of functional capacity. The use of objective
measures to assess convergent validity happened once. This type of investigation
is valuable, but it can only be used as a validity measure if there is previous infor-
mation about the relation between the variables in a specific group of patients.
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Tests of responsivity are important when assessing instruments with evaluative
purpose. It was analyzed by four of 14 evaluative instruments, and the results were
not adequate for all of these (Table 2). The responsivity results might have been
influenced by the number of subjects. All four instruments that were tested for
responsivity had a small sample (Fisk & Doble, 2002; Krupp et al., 1989; Lee et al.,
1991; Smets et al., 1995) and, sometimes, such as in the Muldimensional Fatigue
Inventory, only one subgroup of the sample participated, making generalization of
the results impossible (Smets et al., 1995). Authors of the other instruments might
not have tested responsivity because there are no effective interventions recog-
nized for treatment or control of fatigue, especially in patients with chronic illness.

This study made possible the elaboration of a list of important points when choos-
ing instruments for the assessment of fatigue: clear definition of the phenomena;
moderate length and simple language; assessment of multiple dimensions; the pur-
pose of measurement meets clinical or research targets (evaluative, discrimina-
tive, or predictive); reliability (at least internal consistency); validity (factor analysis,
concurrent validity, and divergent or convergent validity), and if the instrument
was constructed in a different country or expressly for a certain population, vali-
dation and adaptation of the instrument to the culture or population. The majority
of points stated here agree with the issues mentioned elsewhere (Dittner et al.,
2004). However, in order to better assist fatigued individuals, it is more important
that the assessment of fatigue by instruments give an outcome related exclusively
to this symptom because, if a generic instrument is used, its score will not provide
a clear estimate of the fatigue experienced, and results of intervention may not be
identified.

Three instruments analyzed in this study should be pointed out, because of
good construction and validation methods: Fatigue Assessment Instrument, Schwartz
Cancer Fatigue Scale, and Cancer Fatigue Scale. However, knowing that validation
of instruments is a process, other instruments may be shown to be as good meas-
ures of fatigue as these. By recognizing the quality of many instruments analyzed
in this paper, and knowing the importance of assessing fatigue in order to better
assist patients, clinicians and researchers should validate and adapt a self-report
instrument for their own culture.

This study analyzed papers published in English, Portuguese, and Spanish only,
and a broader review of the literature is recommended. All instruments were
developed in the English language, and validation of a fatigue instrument in other
cultures should be a priority to improve assistance to fatigued individuals, allow-
ing comparison of research outcomes among different cultures.

CONCLUSION

Characterizing the severity and the components of symptoms such as fatigue and
pain is difficult, and the diagnostic instruments available differ in many ways. Analysis
of validity and reliability of tests and establishing the best tests are fundamental to
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diagnose fatigue and are as important as knowing the best interventions to deal with
the symptom. This study contributes to knowledge development about fatigue, help-
ing clinicians and researchers who assist fatigued patients, because it has identified
and analyzed the existing instruments for fatigue assessment and pointed out the
more adequate ones.

This review aimed at the identification and analysis of self-report instruments
for fatigue assessment of adults. Eighteen instruments were identified. Several
instruments did not explicitly define the phenomena, that is, the theoretical basis
for the construction of the instrument; did not provide important information regard-
ing the tests used for validation; did not include the scoring method; and did not
state the purpose of the instrument. In addition, it was frequently observed that not
all validity and reliability tests indicated for the instrument with a determined pur-
pose were conducted. These findings show how important are systematic review
for diagnostic studies.

Considering the relevance of fatigue as a limiting symptom and its prevalence,
it is necessary to improve the quality of fatigue assessment, which will lead to a
better understanding and management of the phenomena.
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