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Abstract

Background: In recent years several studies have highlighted the clinical significance of fatigue in Parkinson’s disease. While we are
becoming aware of its prevalence and impact on the lives of patient, little progress has been made in understanding its nature or aetiology, nor
on finding ways to manage the problem clinically. One possible reason for the slow pace of progress is the lack of an appropriate instrument
to measure fatigue in Parkinson’s disease and related disorders. While assessment tools have been developed for assessing fatigue associated
with other diseases, their use in patients with Parkinsonism can pose problems and their validity cannot be assumed.

Objectives: In an attempt to progress research and improve clinical management a new instrument is presented, the Parkinson Fatigue
Scale.

Methods: This 16-item self-report instrument (the PFS-16) arose from statements by individuals with Parkinsonism experiencing fatigue.
Initially tested on a sample of almost 500 patients, and subsequently on an independent sample of over 100.

Results: The PFS-16 scale was designed to tap a single construct encompassing the physical aspects fatigue and their impact on the
patient’s daily function. The scale deliberately excludes emotional and cognitive features that may occur as part of the fatigue experience but
which may also occur independently in Parkinsonism. The scale has good intrinsic properties and satisfactory test-retest reliability. It shows
reasonable associations with other measures of fatigue and is able to identify patients who self-report the presence of fatigue, and particularly
those in whom fatigue is a problem. Cut-off scores are provided in both cases with good specificity and sensitivity.

Conclusion: While further evaluation is required, the scale is offered to facilitate clinical practice and future research. It is hoped that its

use will enable the improved understanding and clinical management of this important problem.

© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

The subjective experience of fatigue, although lacking a
standard definition, can be operationalised as a state of
extreme tiredness, weakness or exhaustion, either mental or
physical or both. Such fatigue is common in the general
population [1] and particularly prevalent in patients with a
wide range of psychiatric and physical disorders, including
Parkinson’s disease. Across a number of studies over the
past 5 years fatigue has been reported in a third or more of
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cases regardless of the Parkinsonian sample or method of
assessment, with consistently higher mean levels than age
matched healthy controls [2—10]. Although the presence of
fatigue is widely recognized there is less consensus about its
significance. It has been variously thought to reflect the
presence of co-morbid depression, to be a subjective
component of off-period or wearing off phenomena, or a
direct consequence of nocturnal sleep disturbance.
Although such factors may contribute to, or exacerbate,
the experience of fatigue [8], recent evidence suggests that
they cannot readily explain the high prevalence of the
problem [2,3]. For example, fatigue is common in both
depressed and non-depressed patients and experienced by
patients who do not complain of sleep problems. Crucially
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there appears to be no clear association between the
presence or severity of fatigue and motor symptom severity
or other indices of disease progression, or with the type,
dosage or duration of anti-Parkinsonian medication.

Fatigue has a significant negative impact on patient
quality of life (QoL) [11] and those experiencing it may
describe it as being the worst, or amongst the worst, of all
their Parkinsonian symptoms [3]. Despite this, fatigue tends
to be under-diagnosed by clinicians [12]. Neither is there
any indication from the literature of a systematic effort to
improve the clinical management of this distressing
problem, despite some encouraging reports from other
conditions [13,14]. One reason for this clinical and scientific
neglect may be that fatigue is not measured by existing PD
symptom scales such as the Unified Parkinson’s Disease
Rating Scale (UPDRS) [15], and no separate measure has
yet been developed specifically to assess fatigue in
Parkinson’s disease and related disorders. The majority of
published studies have used one of two generic instruments,
the Fatigue Severity Scale (FSS) [16] or Fatigue Assessment
Inventory (FAI) [17]. The 9-item FSS is one of the best
known and most commonly used fatigue scales in medical
research. Studies of the FSS in a range of physical
conditions have confirmed its psychometric properties,
although findings from a study of patients with brain injury
[18] suggest that its suitability in all populations cannot be
assumed. The 29-item FAI, is an expanded version of the
FSS. In general the FAI has good psychometric qualities,
although it has only moderate test-retest reliability, and only
two of its four factors demonstrate concurrent validity with
other measures of fatigue and energy level. Conceptually it
is very mixed scale including questions about factors that
exacerbate (e.g. ‘stress bring on my fatigue’) or ameliorate
fatigue (e.g. ‘Resting lessens my fatigue’) and more
qualitative aspects such as ‘my fatigue is worse in the
morning’ or ‘my fatigue is worse in the afternoon’. While
providing useful phenomenological information, it is not
clear how endorsement of such items indicates greater
fatigue severity.

Recently Lou and colleagues [8] adapted the FAI for use
in Parkinson’s disease patients, renaming it the Fatigue
Severity Inventory (FSI). A number of items from the
original FAI were removed, others reworded and additional
items added relating to the nature of fatigue, its history and
relationship to other Parkinsonian symptoms and its
treatment (e.g. ‘fatigue predated my other Parkinsonian
symptoms’ or ‘when my antiparkinsonian medication is
working my fatigue is less’). No clear rationale was given
for these changes and, as with the FSS, the implication for
fatigue severity of agreeing/disagreeing with some items is
often unclear. Concurrent validity was demonstrated with
other fatigue measures, although no other psychometric
information was provided.

Thus, although a number of fatigue instruments exist to
assess fatigue, their utility, reliability and validity in
Parkinson’s disease cannot be assumed. We chose therefore

to devise and evaluate a new instrument for use in patients
with Parkinsonism. The aims were to develop a valid and
reliable measure of the core construct of fatigue that was
(a) derived from the personal experiences of people with
Parkinsonism, (b) would have minimal overlap with other
motor and non-motor symptoms of Parkinson’s disease, and
(c), be practical for use in clinical practice with individual
patients and in research.

2. Methods and results

Several stages were involved in the construction and
evaluation of the Parkinson Fatigue Scale (PFS). Initially,
focus group methodology and qualitative analysis was used
to derive a pool of fatigue-related questions for inclusion in
a draft instrument. This was then administered to a large
sample of people with Parkinsonism via a postal survey, and
the results analysed to devise a shorter version. This was
tested on a further sample of participants with a repeat
testing to assess test-retest reliability. Additional data were
collected at each stage to characterise the sample and assess
some basic aspects of scale validity.

2.1. Focus groups and item generation

A series of focus groups were held with a total of 39
participants (23 male and 16 female), recruited from local
branches of the Parkinson’s Disease Society (UK). The
mean age was 64.2+9.6 years (range 38-82 years), with
mean disease duration of 10.0+£7.6 years (range 2-28
years). Functional status was assessed using the Schwab and
England Activities of Daily Living (ADL) scale [19] (mean
70.3+15.5) (range 30-100). All were taking levodopa or a
dopamine agonist, either alone or in combination.

The sessions were aimed at eliciting comments and
discussion on all aspects of fatigue as perceived and
experienced by the participants. The proceedings of the
groups were video and audio recorded for subsequent
transcription and coding using the software package QSR
N5 [20]. A number of primary themes emerged from the
transcripts: descriptions of the fatigue experience and its
severity; its impact on the individual; its relationship to
other Parkinsonian symptoms and their treatment, and
factors influencing fatigue. The language used to describe
the fatigue experience itself was limited. Apart from
adjectives such as ‘heavy’ and ‘drained’, the most common
constructs employed were ‘tiredness’ and ‘lack of energy’
and their extremes such as ‘exhaustion’. However, there was
a strong agreement that these feelings were qualitatively and
quantitatively different from tiredness associated with
activity or lack of sleep, or from feelings of somnolence.
Abnormal tiredness thus emerged as the construct most
typically used by sufferers in operationalising their fatigue.

A total of 57 statements relating to the symptoms and
impact of fatigue were extracted from the transcripts for
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inclusion in a draft scale. This addressed the question ‘How
well do the statements describe your own feeling and
experiences over the past two weeks?” Based on feedback
from users response options were ‘strongly disagree’,
‘disagree’, ‘do not agree or disagree’, ‘agree’ and ‘strongly
strongly agreed’, scored 1-5, respectively. The overall PFS
score was initially calculated as the mean response across all
items (range 1.0-5.0).

2.2. Postal survey method

Questionnaire packs were sent to 1045 individuals,
randomly selected from the membership of the Parkinson’s
Disease Society (PDS) (UK) that had previously expressed a
willingness to be contacted by third-parties. Of these 900
(86.1%) were returned with 598 (57.2%) completed or
partially completed. A further 302 (28.9%) were returned
uncompleted, with the reason provided in the majority of
cases. In 172 the member of the PDS did not have
Parkinsonism (typically they were a friend or relative), in
45 the person with Parkinsonism had died, and in 17 cases
he/she had moved from the address. Together these 234
cases accounted for 77.5% of the questionnaires returned
uncompleted. This number was removed from the denomi-
nator to give an adjusted response rate of 73.7%. A total of
145 questionnaires were not returned. If a similar proportion
of these were individuals without Parkinsonism or who had
changed address or died, a further 112 cases could be
removed from the denominator to give a final estimated
response rate of 85.6%.

Of the 598 questionnaires received, 184 had some
missing data from the PFS. Of these, 103 had four or
more items missing and were excluded from the subsequent
analyses. These cases were significantly older (mean age
74.9+7.6 years) with longer disease duration (11.3£+10.5
years) and worse ADL scores (57.31+26.8) than the
remaining 495 participants with complete or near complete
PFS (see Table 1). The few items of missing data in
the remaining cases were conservatively replaced with

Table 1
First postal survey: characteristics of the respondents
Male Female Total
(N=315) (N=180) (N=495)
Age (years) 703£10.2 704£9.1 704495
Duration of parkinsonism 72458 924177 7.9+6.7

(years)

Schwab and England ADL
score

Antiparkinsonian medication

67214227 65.0+234 664+23.0

No antiparkinsonian drug (%) 5.8 22 4.5
Non-dopa drug only (%) 2.2 2.2 22
Levodopa only (%) 50.6 534 51.6
Dopamine agonist only (%) 6.4 8.4 7.1
Levodopa + dopamine 349 33.7 34.5

agonist (%)

the value 3 (neither agree nor disagree) to avoid missing
values for the subsequent analyses.

In addition to the PFS, fatigue was assessed by two single
item questions: ‘Do you experience fatigue?’ and ‘Is fatigue
a problem for you?’ Answer options were ‘Yes’, ‘No’ and
‘Not sure’. Fatigue severity was rated on the Rhoten Fatigue
Scale (RFS) [21] which taps the same core construct as the
PFS with the question ‘How fatigued have you been over the
past two weeks’, rated on an 11-point scale ranging from 0
(not tired (full of energy)) to 10 (totally exhausted). In
addition, participants provided basic demographic (age and
sex) and clinical details (time since diagnosis, a checklist of
current antiparkinsonian medication, and a checklist of
other physical health problems). The Schwab and England
Activities of Daily Living (ADL) scale [19] was used to
assess functional impairment and to provide an approximate
index of disease progression.

2.3. Postal survey results

Details of sample are shown in Table 1. It comprised
36.3% females and 63.7% males. The two sexes did not
differ in terms of mean age (F(1,487)<1) or ADL score
(F(1,466) <1). However, the female participants reported
having longer mean duration of Parkinsonism since
diagnosis (F(1,468)=10.7, p<0.01). Fatigue was
reported as present in 85.1% of cases, absent in 5.9%,
while the remainder were uncertain. In subsequent
analysis, the latter two responses were combined to
allow the definition of two groups, one with and the other
without fatigue. Fatigue was considered to be a problem
by 67.4%, while 18.8% did not and the remainder were
uncertain. The proportions of responses to the two
questions did not differ between males and females. The
mean score on the RFS was 6.3+2.1 with no significant
difference (P>0.05) between the mean scores of males
(6.5+£1.9) and females (6.1 £2.1). The mean PFS score
was 3.4110.82 (males 3.48+0.81, females 3.36+0.84,
p>0.10).

2.4. Item analysis and reduction

A variety of approaches were taken to assess the
properties of the 57-item PES and to determine whether
the number of items could be rationally reduced to produce
a scale suitable for practical use. Item-level analyses failed
to provide a basis for item deletion: (i) none of the items had
an unusually large missing data rate, with the highest being
less the 2%; (ii) individual means did not reveal any items
susceptible to floor or ceiling effects: all lay in the range
2.56-3.94; (iii) the inter-item correlation matrix failed to
reveal any pairs with extreme correlations that would
indicate redundancy. Paired correlations ranged from 0.30
to 0.75, and (iv) the internal consistency of the total scale
was high (Chronbach’s «=0.98) and unaltered by the
deletion of any single item.
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The next approach was to explore the factorial structure
of the scale to determine whether items could be removed
while retaining a reliable and conceptually coherent scale.
The data were subjected to factor analysis using principle
components extraction with Varimax rotation. This pro-
duced an interpretable 6-factor solution accounting for
67.3% of item variance (Full details of the 57 item factor
analysis can be obtained from the authors on request). The
first factor (16.5% of variance) comprised 19 items with a
factor loading of greater than 0.45, relating to the physical
symptomatology (e.g. fatigue is one of my three worst
symptoms) and its impact on general functioning (e.g.
because of fatigue I do less in my day than I would like).
Factor 2 (nine items, 11.9%) identified the social impact of
fatigue (e.g. fatigue makes me reluctant to socialise). Factor
3 (seven items, 11.7%) identified symptoms of worry,
anxiety, guilt and frustration associated with fatigue (e.g. I
feel anxious in situations where I might feel fatigued).
Factor 4 (eight items, 10.6%) comprised cognitive and
motivational symptoms and impact (e.g. when I am fatigued
I find it difficult to concentrate). Factor 5 (six items, 9.1%)
identified a series of more severe or persistent physical
symptoms (e.g. I feel completely shattered). Finally, Factor
6 (five items, 8.6%) identified additional symptoms of panic
and anxiety, particularly in social situations (e.g. I cannot
bear crowded placed when I feel fatigued).

This factor structure supported the conceptual indepen-
dence of the physical, cognitive and emotional aspects of
fatigue, but did not support the separation of fatigue
symptoms from their impact. A decision was made to select
items from factors 1, 2 and 5 (physical symptoms and the
impact of fatigue), but to omit items loading on factors 3, 4
and 6 (emotional, cognitive and motivational aspects). This
was a result of the aim of a scale that minimized the
contribution  non-fatigue  specific =~ Parkinsonian
symptomatology.

The remaining 34 items were still judged too many for a
practical scale. A further reduction exercise was carried out,
retaining those items loading most strongly on each of the
factors to be used and excluding items with a high level of
redundancy. The remaining 16 items addressed a balanced
range of symptom type and severity and to assess the impact
of fatigue on physical and social function (see Table 2). An
exploratory factor analysis of these items revealed a single
factor explaining 58.2% of variance with factor loadings in
the range 0.64-0.83.

2.5. Assessing reliability and validity

The mean score of the 16-item PFS score (PFS-16) was
3.501+2.94. Internal consistency was high (Chronbach’s
a=0.98). A split-half analysis identified a correlation of
0.97 between the two parts and internal consistencies of
0.90 and 0.92. The PFS-16 score correlated by 0.68 with the
RFS. This level of association is reasonable given that the
latter scale is measuring a single dimension of fatigue, while

the PFS-16 is a multi-item scale. The PFS-16 score
discriminated well between those patients who considered
themselves to have fatigue (mean 3.56+0.70) and those
who did not (mean 2.3711.06) (#(445)=8.81, p<0.001).
Within the fatigued group it also distinguished those where
fatigue was considered a problem (3.83 £0.62) and those
where it was not (2.48 £0.85) (#(364)=9.21), p<0.001).

To further assess the properties of the new scale, it was
administered to an independent sample of 120 patients with
Parkinsonism recruited from the same source and with the
same methods as the initial sample. The purpose was to
reassess the factor structure and internal consistency of the
new scale administered as a separate entity, and to assess its
test-retest reliability over an approximately 2 week period
(mean interval 16.3+3.5days, range 12-34 days). Com-
pleted questionnaires on both occasions (T1 and T2) were
received from 105 participants. Analysis was restricted to
these cases.

Confirmatory factor analyses replicated the earlier result
of a single factor for the 16-item scale, although with minor
changes in the relative factor loadings of the different items.
The factor explained 64.0% of scale variance at T1 and
63.2% at T2. Internal consistency for the T1 was 0.95 and
for T2 0.96. The PFS-16 score correlated 0.71 with the RFS
score at T1. The distribution characteristics of the mean
PFS-16 score at T1 were as follows: mean 3.29+0.78,
median 3.38, 25th percentile 2.84, 75th percentile 3.88, and
at T2: mean 3.43 +0.81, median 3.53, 25th percentile 2.86,
75th percentile 4.01.

An alternative simpler scoring method was also eval-
uated. In this, the responses ‘agree’ and ‘strongly agree’
were scored 1, and all other responses scored 0. A total score
(range 0-16) was calculated for each subject with
characteristics for T1: mean 8.51+4.98, median 9.0, 25th
percentile 4.0, 75th percentile 13.0, and for T2: mean
9.06+5.33, median 9.0, 25th percentile 4.0, 75th percentile
14.0. The correlation with the RFS was 0.68 at T1.

The mean differences between T2 and T1 for the original
and alternative scoring methods were 0.15+0.47 (95% CI
0.24-0.05) and 0.55+2.96 (95% CI 1.14 to —0.04)
respectively. The T2 scores were higher than those at T1
scores for the original (P <0.01), but not the alternative
scoring method. The Pearson correlation coefficients
between T1 and T2 were 0.83 for the original mean 5-
point score and 0.82 for the alternative summed binary
coded score.

Table 2 provides data on the individual PFS-16 items
for the two assessments. Difference scores for the original
scoring ranged from —0.03 to 0.38, being significantly
higher at T2 only for item 12 (p<0.01). Test-retest
reliability (Spearman R) ranged from 0.52 to 0.72 (mean
0.631+0.06). Using the binary scoring method, concor-
dance rates (percentage of participants rating O or 1 on
both occasions) was high (range 71.9-89.7%, mean
80.7% 1 5.2). Cohen’s coefficient kappa [22] was calcu-
lated as an alternative index of agreement in the two sets
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Table 2
PFS-16 items statistics for assessments T1 and T2 (N=105)
Item T1 mean T2 mean T2—Tl Correl. R Binary score (%) Binary score ~ Cohen’s
(SD) (SD) mean (SD) T T concordance kappa coef.
(%)
1. I have to rest 3.78 (0.84) 3.75 (0.98) —0.03 (0.87) 0.56 74.2 76.3 81.4 0.50
during the day
2. My life is 349 (1.12) 3.54 (1.08) 0.05(0.92) 0.65 63.3 62.2 84.7 0.63
restricted by fatigue
3. I get tired more 3.62 (1.01) 3.66 (0.99) 0.04 (0.82) 0.66 66.0 66.0 81.5 0.59
quickly than other
people I know
4. Fatigue is one of  3.42 (1.09) 3.60 (1.08) 0.18 (1.04) 0.54 56.3 65.6 71.9 0.41
my three worst
symptoms
5.1 feel completely  2.73 (1.08) 2.95 (1.07) 0.21 (1.06) 0.52 27.1 333 79.2 0.51
exhausted
6. Fatigue makes me  3.15 (1.07) 3.26 (1.12) 0.10 (0.83) 0.71 46.9 51.0 91.8 0.63
reluctant to socialise
7. Because of fatigue  3.48 (1.02) 3.68 (0.98) 0.20 (0.92) 0.58 61.2 69.4 81.6 0.60
it takes me longer to
get things done
8. T have a feeling of  3.17 (1.01) 3.35(0.97) 0.17 (0.84) 0.64 47.4 52.6 74.2 0.49
‘heaviness’
9.If Iwasn’tso tired 3.60 (0.97) 3.79 (0.93) 0.18 (0.87) 0.58 70.4 75.5 76.5 0.41
I could do more
things
10. Everything Ido  3.38 (1.05) 3.42 (1.00) 0.04 (0.91) 0.61 56.7 51.6 76.3 0.52
is an effort
11. T lack energy for  3.30 (1.03) 3.44 (1.06) 0.13 (0.82) 0.69 54.1 53.1 82.7 0.65
much of the time
12. 1 feel totally 2.70 (1.06) 3.08 (1.07) 0.38 (0.90) 0.64 26.8 39.2 71.3 0.50
drained
13. Fatigue makes it  3.22 (1.02) 3.39 (1.09) 0.16 (0.81) 0.71 50.0 55.1 80.1 0.61
difficult for me to
cope with everyday
activities
14. 1 feel tired even ~ 3.31 (1.05) 3.5(0.97) 0.19 (0.82) 0.67 55.1 58.1 78.6 0.56
when I haven’t done
anything
15. Because of fati-  3.70 (0.92) 3.89 (0.92 0.18 (0.78) 0.68 77.6 77.6 83.3 0.50
gue I do less in my
day than I would like
16. 1 get so tired I 2.57 (1.06) 2.71 (1.09) 0.14 (0.80) 0.72 19.6 23.8 89.7 0.70

want to lie down
wherever I am

of ratings. The coefficients range from 0.41 to 0.70
(mean 0.55+0.08). Generally, coefficients in the range
0.41-0.60 are considered ‘moderate’ and those in the range
0.60-0.80 ‘substantial’.

Of the 105 participants in the second sample, 86.6%
reported experiencing fatigue and in 61.3% it was perceived
to be a problem. An series of ROC analyses were
undertaken to assess the PFS-16’s ability to discriminate
these subgroups. Using the full Likert scale, an average
score of >2.95 optimally distinguished those who experi-
enced fatigue from those who did not with a sensitivity of
81.0% and specificity of 85.7% (area under the curve:
87.5%). A slightly higher cut-point of >3.30 identified
those perceiving fatigue to be a problem with a sensitivity of
84.7% with a specificity of 82.1% (area beneath the curve:

93.2%). For screening purposes the simpler binary coding
scoring has computational advantages but has similar ability
to distinguish subgroups. A score of >7 distinguished those
who experienced fatigue from those who did not with a
sensitivity of 73.8% and specificity of 76.9% (area under the
curve: 87.1%), while a score of >8 identified those
perceiving fatigue to be a problem with a sensitivity of
89.5% with a specificity of 83.3% (area beneath the curve:
93.4%).

3. Discussion

Growing evidence suggests that fatigue is a major cause
of disablement and distress in people with Parkinsonism.
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Despite this, the problem often goes unrecognised clinically
and has been largely neglected scientifically. As with other
non-motor aspects of Parkinsonism, clinical and scientific
progress is dependent upon our ability measure the problem.
The aim of the present study was to construct and undertake
the preliminary psychometric evaluation of a new disease
specific rating scale for assessing the physical aspects of
Parkinsonian fatigue and its impact on the patient.

Unlike instruments already in use, the starting point was
the direct experience of people with Parkinsonism. This
initial stage confirmed that subjective fatigue is a complex,
multifactorial problem. Although not reported here in detail,
the focus group data revealed the diversity of personal
experience of sufferers in their perceptions of fatigue, its
concomitants and consequences. Nevertheless, we pro-
ceeded with the assumption that the core aspects of fatigue
could be captured by a series of carefully selected questions
suitable for both clinical and research use.

The initial 57-items tapped this range of the fatigue
experience and its perceived consequences in the physical,
emotional, cognitive and social domains. Factor analysis of
the data from almost 500 participants indicated that the
physical symptoms of fatigue were independent of the
emotional features such as anxiety and depression, and of
the cognitive and motivational aspects. In addition, items
relating to the practical impact of fatigue were fundamen-
tally enmeshed with those relating to physical symptoms
and their severity. This argued against the separation of
primary symptoms and their secondary consequences.

The PFS-16 has good intrinsic properties as evidenced by
its high internal consistency and split-half reliability. The
initial and confirmatory factor analyses also suggested that
the scale is tapping a single coherent construct. Test-retest
reliability was assessed over an approximately 2-week
period. Such an assessment is a meaningful test of a scale’s
properties only if what is being assessed remains stable.
Whether this is the case in Parkinsonian fatigue is not
known. In practice, although the test-retest reliabilities of
the individual items were modest, those based on the total
scores were more robust (r=0.82—0.83). This suggests that
the overall PFS-16 has reasonable reliability. However,
these associations mask the fact that scores were slightly
higher on the second occasion. The reason for the increase is
unclear and further evaluation is necessary to determine
whether it was a chance finding, or whether it is a reflection
of the scale and its method of administration. In any event,
the confidence intervals for test-retest change were narrow
and provide a working basis on which to evaluate the
statistical significance of change scores until further data
become available.

Assessing the validity of the new scale was more
complex. We sought to address the issue of face and content
validity through the processes of scale construction and item
selection already described. In terms of construct validity
some decisions had to be made about the scale’s scope.
Through the focus groups, the core construct that emerged

in operationalising fatigue was a feeling of abnormal and
overwhelming tiredness and lack of energy, distinct both
qualitatively and quantitatively from normal tiredness.
Another major decision lay in the inclusion or exclusion
of the emotional and cognitive aspects of fatigue. While
acknowledging their significance, there was the potential for
contamination of the scale from non-motor symptoms
unrelated to the experience of fatigue. For this reason, the
conceptual focus of the scale was limited to the more
physical aspects of fatigue and its impact on daily function.
Researchers and clinicians interested in the wider aspects of
fatigue and its concomitants would need to supplement the
PFS-16 with additional instruments and measures.

Assessing the concurrent validity of the new scale is
problematic as there is no ‘gold standard’ fatigue measure
against which to compare the PFS-16. Rather than choosing
one of the many multi-item scales, concurrent validity was
assessed against the single-item RFS. Reasonably high
correlations (0.68-0.71) were obtained suggesting good
validity. Higher correlations would not be expected given
the broad level of assessment undertaken by the PFS-16
versus the narrow focus of the RFS on the single dimension
of ‘exhaustion-energy’.

The study did not seek to assess the ability of the PFS-16
to distinguish between people with Parkinsonism and either
healthy individuals or those with fatigue in different
conditions. Rather, the focus was on the scale’s ability to
distinguish between (i) people with Parkinsonism who
considered that they had fatigue and those who did not (or
who were unsure), and (ii) between those with problematic
and non-problematic levels of fatigue. ROC analyses
suggested that scale has adequate utility in making these
discriminations. The cut-offs have good sensitivity and
specificity suggesting that they can be applied in a range of
clinical or research situations. Further assessments of
convergent, discriminant and predictive validity were
beyond the scope of the present investigation but will
need to be considered at a future stage. In relation to utility,
the psychometric properties of the two scoring methods are
broadly comparable. In terms of ease of use and scoring the
binary coded method is probably preferable as a screening
tool, although the full 5-point scale may have greater
sensitivity in measuring change.

What of the possible shortcoming of the study methods?
The main issue is the nature of the sample assessed. The
Parkinson’s Disease Society (PDS) UK is the largest patient
organisation in the UK for individuals with Parkinsonism.
With an estimated 60,000 individuals with Parkinson’s
disease in the UK, the PDS has a membership of over 20,000
individuals although, as seen, some of these are individuals
without Parkinsonism but with an interest in the disease.
The PDS thus provided the means to obtain a large
convenience sample, even if it lacked the strength of a full
population-based cohort. The high response rate in the
present study increases the likelihood that the findings
are representative of the study population. In practice,
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the characteristics of the sample obtained appear to be
reasonably representative of the general PD population in
terms of age, gender, age at diagnosis and medication.
Inevitably, the sample will have included individuals with
other Parkinsonian syndromes. It is therefore safe to
consider the present study as providing information on
fatigue in Parkinsonism in general rather than idiopathic
Parkinson’s disease in particular. Finally, it is valid to ask
whether the PFS-16 is ‘superior’ to existing scales. This
cannot be judged from the present data, and it remains for
future studies to explore its relative reliability, validity and
utility, perhaps using and reporting the PFS-16 alongside
other instruments such as the FSS or FAL

In conclusion, although further evaluation is required, it is
hoped that the PFS-16 will provide a useful tool in order to
progress the study of Parkinsonian fatigue, and to encourage
the development and evaluation of improved approaches to
manage this common, distressing and disabling problem.
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