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ABSTRACT
Purpose:  To conduct a systematic review of self- and proxy-report fatigue assessment tools used in 
studies of people with cerebral palsy (CP) of all ages, and to develop a fatigue assessment tool 
decision tree for clinicians and researchers.
Materials and methods:  Five electronic databases (MEDLINE, PsycInfo, CINAHL, Web of Science and 
Cochrane) were searched to September 2021 to identify studies assessing self-reported fatigue in 
people with CP of any age. The assessment tools utilised were extracted and two reviewers appraised 
the tool characteristics, clinical utility and psychometric properties. A decision tree for selecting 
fatigue assessment tools was constructed.
Results:  Ten assessment tools were identified across thirty-nine studies, three of which are valid and 
reliable for assessing fatigue severity and impact in people with CP. A four-level fatigue assessment 
tool decision tree was constructed. No valid and reliable tool for assessing cognitive fatigue was 
identified; responsiveness has not been evaluated in any tool for people with CP.
Conclusions:  Physical fatigue screening and assessment tools for people with CP are available and 
are presented in our decision tree, however their utility as outcome measures remains unclear. 
Cognitive fatigue is understudied and poorly understood, further work is required in this area.

hh IMPLICATIONS FOR REHABILITATION
•	 Current measurement tools to screen and assess physical fatigue in people with cerebral palsy (CP) 

are valid and reliable and are presented in our 4-level decision tree to guide assessment tool 
selection.

•	 The responsiveness of these measurement tools to screen and assess physical fatigue has not been 
evaluated, therefore their utility as outcome measures in people with CP is unclear.

•	 Cognitive fatigue is understudied and poorly understood in people with CP.
•	 Valid and reliable tools to assess cognitive fatigue in people with CP are not available.

Introduction

Cerebral palsy (CP) is an umbrella term for a heterogeneous group 
of neurological disorders caused by a non-progressive injury to 
the developing infant or foetal brain [1]. Fatigue is a common 
problem for people with CP with up to 40% of adults with CP 
reporting higher levels of fatigue than the general population 
[2,3]. Fatigue is known to adversely affect health-related quality 
of life, independence in daily activities and functional mobility, 
and is experienced most frequently by those with CP who have 
more severe motor impairment (Gross Motor Function Classification 
System (GMFCS) levels III-V) [4,5]. Despite its significance, the 
mechanisms underpinning fatigue in people with CP remain rel-
atively poorly understood [6], which limits the development and 
testing of fatigue prevention strategies.

The literature on self- and proxy-report fatigue in people with 
CP is characterised by substantial heterogeneity in approaches to 
assessment. This may be attributed, at least in part, to a lack of 
consensus on the definition of fatigue, which is a broad construct. 
Fatigue is commonly described in the literature as a physical expe-
rience – for example, feelings of bodily tiredness, lack of energy 
for physical tasks and local muscle fatigue [7]. Less common are 
studies that report cognitive or mental fatigue, which presents as 
excessive cognitive tiredness or exhaustion in response to a 
demanding task or significant sensory stimulation [8]. Such cog-
nitive fatigue is associated with a disproportionally long recovery 
time and is defined as an atypical or pathological response to a 
demanding task [8]. Studies involving people with CP demonstrate 
that physical and cognitive fatigue can be experienced separately 
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or together, and that fatigue can be experienced in isolation or 
clustered with other problems, commonly depressive symptoms 
and pain [4]. Fatigue also has a temporal dimension, as it can be 
acute, for example during or after physical activity, or chronic, 
where excessive fatigue is experienced over prolonged periods of 
time without an attributable cause. Currently, there is no consensus 
on the definition of or criteria for identifying clinically meaningful 
fatigue in people with CP, which suggests that further work is 
required to establish cut-off scores for assessment tools.

Before considering interventions to address fatigue in people 
with CP, greater clarity around its measurement is required as the 
properties of assessment tools differ depending on their purpose. 
Beyond understanding its temporality and type, fatigue screening 
tools and tools for assessing fatigue require strong discriminative 
properties, whereas evaluative tools for measuring change require 
stability over time and responsiveness [9].

There is a need for a review of available tools and a summary 
of evidence in a practical format, to aid assessment tool selection 
for clinicians and researchers. Decision trees have been used pre-
viously to guide reliable and effective selection of assessment 
tools for people with CP in the domain of high-level motor skills 
[10], and a fatigue assessment tool decision tree which consoli-
dates information regarding tool purpose, psychometric properties 
and clinical utility would be a useful addition.

The aim of this study was to conduct a systematic review of 
self- and proxy-report fatigue assessment tools which have been 
used in studies of people with CP and to develop a fatigue assess-
ment tool decision tree for clinicians and researchers. The study 
was designed to identify and examine: (i) the assessment tools 
used; (ii) the type, domain and timeframe of fatigue measured; 
(iii) the population in which the measure was developed; (iv) the 
extent to which the psychometric properties (reliability and valid-
ity) of the tools have been evaluated in people with CP and in 
other clinical populations; and (v) clinical utility. This evaluation 
will advance understanding of which tools may be suitable for 
different purposes (screening, assessment, or evaluation), aid 
fatigue assessment tool selection for clinicians and researchers, 
and guide future work.

Materials and methods

Search strategy

Initial searches were conducted in January 2022 in five electronic 
databases: MEDLINE, PsycInfo, CINAHL, Web of Science and 
Cochrane. Search terms were developed with the support of a 
research librarian and were tailored to each database. Initial strat-
egies included terms that relate to CP and fatigue. Truncations 
(e.g., * as in fatigu* to obtain fatigue, fatiguing, fatigued), wild-
cards (e.g.,? to accommodate for differences between British and 
American spelling), and proximity operators were also used to 
ensure the search strategies were comprehensive and robust. 
Search filters were used to ensure that articles retrieved met the 
inclusion and exclusion criteria related to date and type of pub-
lication, and English language. Secondary searches included 
screening reference lists of all included articles, and publications 
by the authors of any included assessment tool. The search pro-
cess was repeated in February 2023 to identify any newly pub-
lished studies. The protocol for the review has been published 
(https://www.medrxiv.org/content/10.1101/2021.07.20.21260898v1). 
Study screening and selection process

Following the initial search, the identified literature was 
screened as follows: (i) search results were imported into 

COVIDENCE software and duplicates were removed, (ii) title and 
abstract reviews were carried out by two authors (ID and RE) and 
conflicts were resolved via discussion, or via a third author (DC) 
if required, (iii) full text review was carried out by two authors 
(ID and RE) and conflicts resolved via discussion, or via a third 
author (DC) if required. Review of papers identified in secondary 
searches were managed using these same steps.

Inclusion and exclusion criteria

Studies were included in the systematic review if they met the 
following criteria: (i) original research that purported to measure 
any type of fatigue by self- or proxy-report in people with CP of 
any age, (ii) the study was written in English, (iii) the assessment 
tool was more than 1 item and written in English and (iv) was 
published between 1980 and 2021. Studies were excluded from 
the review if: (i) they included participants with CP but where 
those participants’ data were indistinguishable from other neuro-
logical disorders; (ii) the publication date was prior to 1980; or 
(iii) the study was unpublished or identified in grey literature.

Data extraction and assessment of quality

Extracted information comprised the number of participants 
included in each study, demographic, and clinical characteristics 
of the sample of people with CP (including age, sex, CP subtype 
and topographical distribution, Gross Motor Function Classification 
System level [11], Manual Ability Classification System level [12], 
Communication Function Classification System level [13], and 
Eating and Drinking Classification System level [14] where 
reported), and the tool used to assess fatigue.

For each fatigue assessment tool, the following characteristics 
were identified: the scale type and number of items; subscales/
factors; assessment method; fatigue time frame; and population 
in which the tool was developed. Tools were examined to deter-
mine whether items addressed fatigue in the physical domain 
and/or cognitive domains (for the purposes of this review “mental 
fatigue” was categorised as within the cognitive domain), in addi-
tion to whether items addressed fatigue severity and/or impact 
on daily activities.

The quality of each tool was also assessed using previously 
adopted appraisal methods [15] to establish: tool usability comprising 
ease of understanding, ease of completion and burden; clinical/
research utility comprising responsiveness and scope; and general 
psychometric properties. The category of psychometric properties in 
people with CP was also added for the purposes of this review. Two 
reviewers graded each assessment tool in these areas as follows: 
0 = unknown, 1 = poor/emerging, 2 = moderate, 3 = good; and a third 
reviewer was consulted in the event of conflicts. For all measures, 
completion time and ease of use were assessed by the author in 
conjunction with evidence where available.

The assessment tool purpose, domain, time-frame, develop-
ment population and psychometric properties were considered 
to construct a decision tree for selecting fatigue assessment tools 
for people with CP (Supplementary Appendix S1, online 
supplementary material).

Results

A total of 759 articles were retrieved from the initial searches 
(Figure 1). Thirty-nine studies met the inclusion criteria, comprising 
3172 participants with CP. Mean participant age was <18 years in 
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12 studies; mean participant age was >18 years in 23 studies; and 
mean participant age was not reported in 4 studies. A list of these 
studies is available in Supplementary Appendix S2, in addition to 
the study population and fatigue assessment tool used.

Assessment tools

Ten assessment tools were identified across the 39 studies (Table 
1): The Fatigue Severity Scale (FSS) (11 studies) [27], the Fatigue 
Impact and Severity Self-Assessment (FISSA) (7 studies) [16], the 

Pediatric Quality of Life Inventory Multidimensional Fatigue Scale 
(PedsQL MFS) (7 studies) [25], the PedsQL 3.0 Cerebral Palsy 
Module (PedsQL CPM) (6 studies) [19], the Patient-Reported 
Outcome Measurement Information System paediatric fatigue pro-
file short form (PROMIS PSF) (4 studies) [21], the Fatigue 
Questionnaire (FQ) (4 studies) [23], the Checklist Individual 
Strength fatigue subscale (CIS) (2 studies) [24], the Global Physical 
Health Scale (GPHS) (2 studies) [26], the Multidimensional Fatigue 
Inventory (MFI) (1 study) [28], and the Fatigue Assessment Scale 
(FAS) (1 study) [22].

Figure 1.  PRISMA flow chart: 759 studies were retrieved from five databases and screened. 120 studies underwent full-text screening. 39 were included.

https://doi.org/10.1080/09638288.2023.2205175
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Scale domains and type

The PedsQL MFS, FAS, FQ and CIS comprehensively assessed phys-
ical and cognitive domains of fatigue, and the PROMIS, FSS and 
MFI assessed some dimensions of physical and cognitive fatigue. 
The remaining three tools assessed physical fatigue only. The 
FISSA, MFI and GPHS tools comprehensively assessed fatigue 
severity and impact. The PedsQL MFS, PROMIS and FAS assessed 
some dimensions of fatigue severity and impact, and the remain-
ing four tools assessed fatigue severity only. All assessment tools 
used Likert scales (4-point n = 2; 5-point n = 6; 7-point n = 2).

Time frame

The FSS and PROMIS assessed fatigue in the last week or 7 days 
while the FISSA assessed fatigue in a typical week. The CIS 
assessed fatigue in the last 2 weeks. The PedsQL MFS, PedsQL 
CPM and FQ assessed fatigue in the last one month. Others were 
less specific. The MFI assessed fatigue based on how the partic-
ipant had been feeling “lately”, the FAS and GPHS tools assessed 
fatigue based on how the participant “usually or typically feels”.

Population in which assessment tools were developed

The PedsQL CPM and GPHS were developed for children and 
adolescents with CP aged 2–18 years. The FISSA was developed 
for adolescents and young adults with CP aged 14-31 years. The 
FSS and PedsQL MFS were developed for populations with other 
health conditions (paediatric cancer survivors and adults aged 
>18 years with multiple sclerosis, respectively). The MFI was 

developed for a population of young adults with and without 
chronic health conditions, aged 18-25 years. The PROMIS was 
developed for healthy children and adolescents aged 0–18 years; 
and the FAS, FQ and CIS were developed for healthy adults aged 
>18 years.

Self- and proxy report

The GPHS is a parent-proxy assessment tool only. The PedsQL 
MFS and PedsQL CPM have both age-specific self-report and 
parent-proxy report versions available. All other identified tools 
are self-report only,

Psychometric properties

Psychometric evaluation has been conducted with people with 
CP for three of the 10 identified fatigue assessment tools. The 
GPHS has strong internal consistency (ICC = 0.94) for people with 
CP [26]. The PedsQL CPM has good internal consistency (Cronbach’s 
alpha = 0.79) [19], and the FISSA has moderate internal consis-
tency (ICC = 0.74) [16]. Construct validity for people with CP is 
also supported for the PedsQL CPM [19] and GPHS [26], and 
content validity is supported for the FISSA for people with CP 
[16]. These assessment tools were found to have robust psycho-
metric properties. The validity of the PROMIS has been evaluated 
for people with CP and is not strongly supported [21]. The psy-
chometric properties of the PedsQL MFS, MFI, FSS, FAS, FQ and 
CIS have not been evaluated for people with CP, though these 
tools have been found to be valid and reliable in other clinical 
populations without neurological conditions (Table 1).

Table 2.  Fatigue assessment tool appraisal, adapted from Whitehead, 2009 [15].

Measure

Scale usability Clinical/research utility

Ease of understanding, 
ease to complete, 

burden

Assesses severity and/
or impact (severity only 

= 1, dimensions of 
severity and impact = 
2, severity and impact 

= 3)

Assesses physical 
and/or cognitive 
fatigue domains 

(physical only = 1, 
dimensions of 
physical and 

cognitive = 2, 
physical and 

cognitive = 3)

Evidence of robust 
psychometric 

properties in people 
with CP

Evidence of ability 
to act as an 

outcome measure 
responsive to 
change with 

disease progression 
or treatment

Evidence of ability 
to act as an 

outcome measure 
responsive to 
change with 

disease progression 
or treatment in 
people with CP

Fatigue Impact and 
Severity Self-Assessment 
(FISSA)

2 3 1 3 0 0

Pediatric Quality of Life 
Inventory (PedsQL) 
Multidimensional 
Fatigue Scale.

3 2 3 0 3 0

Fatigue Severity Scale (FSS) 3 1 2 2 3 0
PedsQL 3.0 Cerebral Palsy 

Module (PedsQL CPM)
3 1 1 3 0 0

Patient-Reported Outcome 
Measurement 
Information System 
(PROMIS) paediatric 
fatigue profile short 
form

3 2 2 0 3 0

Fatigue Assessment Scale 
(FAS)

3 2 3 0 1 0

Fatigue Questionnaire (FQ) 3 1 3 0 1 0
Checklist Individual 

Strength (CIS)(fatigue 
subscale only)

3 1 3 0 2 0

Multidimensional Fatigue 
Inventory (MFI)

3 3 2 0 2 0

Global Physical Health 
Scale (GPHS)

3 3 1 3 0 0

Grading as follows: 0 = unknown, 1 = poor/emerging, 2 = moderate, 3 = good. If reliability/validity were not reported in people with CP, a score of 0 was given. 
For all measures, completion time and ease of use were assessed by the author in conjunction with available evidence where available.
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Scale usability

Scale usability was rated highly for all but one assessment tool 
(FISSA), which was scored as moderate (Table 2). Assessment tools 
were easy to understand. Burden was low for all tools and the 
number of items ranged from 4 to 31. Time to completion was 
poorly reported, however expected time frames ranged from 
<2 min to approximately 15 min. This time may vary greatly for 
people with CP who have associated impairments of cognition 
or communication.

Clinical/research utility

The PedsQL MFS, PROMIS and FSS rated highly for responsiveness 
to change when used with other clinical populations, the CIS and 
MFI assessment tools were rated as moderate, and the remaining 
five tools rated poorly. In none of the identified assessment tools 
had responsiveness to change for people with CP been evaluated.

Decision tree

Appraisal of the identified assessment tools informed the con-
struction of a 4-level fatigue assessment decision tree 
(Supplementary Appendix S1). The four levels considered were: 
(1) the dimension of fatigue to be measured (physical, cognitive 
or both); (2) the components measured (fatigue severity, impact 
on daily activities or both); (3) clinical utility and (4) psychometric 
properties in people with CP.

Discussion

This systematic review identified 39 studies and 10 assessment 
tools that have been used to measure self- or proxy-report fatigue 
in people with CP. While 3 of the 10 identified assessment tools 
are valid and reliable for assessing the severity and impact of 
physical fatigue experienced by people with CP, no valid and 
reliable tools were identified to assess cognitive fatigue in this 
population. Responsiveness to change for people with CP has 
also not been evaluated for any of the identified tools, and there 
was also substantial heterogeneity in the populations for which 
the assessment tools were developed and the timeframes of 
assessment. Given the putative prevalence and significance of 
fatigue experienced by people with CP [2,5], these findings are 
surprising, but signal clear directions for future research.

The PedsQL CPM, GPHS and FISSA are valid and reliable for 
use in descriptive assessment of physical fatigue for people with 
CP. Each of these tools has robust psychometric properties and 
is suitable for screening and assessment purposes. However, it is 
important that they are used for this specific purpose as their 
responsiveness to change has not been evaluated. As such, their 
clinical and research utility as evaluative outcome measures 
remains unclear. The developers of the FISSA have discussed their 
interest in future analysis of the extent to which this tool is appro-
priate for evaluative use, which would be an important contribu-
tion [29].

Disappointingly, valid and reliable measures to assess cognitive 
fatigue in people with CP are not available, which may explain 
why this experience remains poorly understood. One comparative 
study reported no difference in the level of cognitive fatigue 
between adults with CP and the general population [2], suggest-
ing that fatigue in CP may be primarily physical in origin. However, 
in that comparative study, cognitive fatigue was assessed using 

the mental fatigue subscale of the FQ which comprises only  
6 items, and for which the reliability and validity have not been 
evaluated for people with CP. These findings should therefore be 
interpreted cautiously and the potential for cognitive fatigue to 
be a common, even debilitating problem for people with CP 
cannot be discounted until further work is undertaken. In fact, 
people with CP have qualitatively described the presence and 
effect of cognitive fatigue on daily tasks [30]. A promising solution 
may be the modified Mental Fatigue Scale (MFS) [8], which is yet 
to be utilised with people with CP beyond psychometric evalua-
tion and was therefore not included in this review. This scale 
proposes a cut-off score for ‘problematic fatigue’ and demon-
strated construct validity with a small sample of people with CP 
(n = 10) [8]. Interestingly, 8 out of the 10 participants with CP who 
participated in this validation study reported levels of cognitive 
fatigue higher than for the proposed cut-off for “problematic 
fatigue”, even though the presence of fatigue was not an inclusion 
criterion [8]. Further evaluation of the MFS is required with larger 
samples to further understand reliability and responsiveness 
to change.

Three tools that had been developed in people with CP were 
identified: the GPHS, PedsQL CPM and the FISSA. There was sub-
stantial heterogeneity in the age and impairment levels of the 
development populations. The GPHS and PedsQL CPM were both 
developed for younger people with CP (2–20 years and 2–18 years, 
respectively) [31]. The GPHS is a parent-proxy report assessment 
tool only, whereas there are both age-specific self-report and 
parent-proxy report versions of the PedsQL CPM. While it is rec-
ommended that children with CP should self-report on 
health-related constructs wherever possible [32], these tools offer 
promising insights into select domains of fatigue for children with 
CP who are unable to self-report. The FISSA was developed for 
adolescents and adults with CP aged 14–31 years. While all scales 
rated highly for usability, without evaluation, it cannot be assumed 
that these assessment tools will be age-appropriate across such 
a wide age range. Furthermore, all three development populations 
included the full spectrum of people with CP (GMFCS I–V). Within 
this range there is significant heterogeneity in typical physical 
activity levels, motor impairment distribution and severity and 
prevalence of other health-related factors [33] which may influence 
fatigue (e.g., pain, depression, medication). Given the variety of 
factors which are likely to influence fatigue across the spectrum 
of people with CP, further evaluation of assessment tools by age 
or impairment severity is indicated.

There was also heterogeneity in the timeframes assessed – 
ranging from the last week to the last month. The lack of spec-
ificity in certain timeframes (e.g., “usually” or “lately”) permits only 
an indication of whether fatigue is a commonly experienced 
problem in daily life, and precludes understanding of whether 
fatigue symptoms are acute or chronic, or may be influenced by 
other factors. Rate of fatigue onset or recovery is not compre-
hensively assessed by the identified tools. One recently published 
study advocates for real-time monitoring of fatigue, which may 
account for these issues, and would eradicate the need for accu-
rate recall and the potentially difficult task of averaging perceived 
fatigue over time [34]. This concept warrants further evaluation 
and, overall, greater attention to the temporal dimension of 
fatigue is needed to guide assessment and the development of 
management strategies.

Finally, it is known that people with CP who have significant 
physical impairments (GMFCS IV and V) are most likely to expe-
rience problematic fatigue [4] and the prevalence of comorbidities, 
including intellectual disability, is significantly higher for this group 
[35]. However, it is unclear whether the available tools may be 

https://doi.org/10.1080/09638288.2023.2205175
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valid for people with CP who have intellectual disability, who 
were not included in samples used for psychometric evaluation 
of the PedsQL CPM, GPHS or FISSA. The prevalence of impairment 
of vision, hearing or communication is also significantly higher in 
people at GMFCS level IV and V [36], and the adapted use of 
fatigue assessment tools for people with complex communication 
needs also warrants further evaluation. This again brings impor-
tance to proxy-reporting. Several identified assessment tools in 
particular are proxy-report (GPHS) or have proxy-report versions 
available (PedsQL CPM and PedsQL MFS), however all were devel-
oped for the purposes of assessing fatigue in children unable to 
self-report. None were developed for the purposes of 
proxy-reporting in adults with intellectual disability or other 
comorbidities preventing self-report, and this is an area requiring 
further development.

This review has two main limitations. First, the scope was lim-
ited to self- and proxy-reported fatigue and therefore studies 
objectively measuring physical fatigue were excluded. It is possible 
that a combination of self-report and objective measurement may 
provide a broader understanding of fatigue, however this meth-
odology appears to be rare. Second, the review is unable to sys-
tematically address the complex relationship between fatigue and 
other concepts (e.g., pain, wellbeing, activity, physical fitness) due 
to the heterogeneity in assessment methods. Studies evaluating 
the interaction between fatigue and other concepts, using robust 
tools and considering physical and cognitive dimensions of 
fatigue, and will enable this analysis in the future.

Conclusion

Fatigue is a widely recognised problem for many people with CP, 
particularly those with moderate to severe physical impairments. 
We have reviewed the available self- and proxy-report fatigue 
assessment tools, developed a decision tree to aid tool selection 
for clinicians and researchers, and identified areas for develop-
ment. The FISSA, GPHS and PedsQL CPM are suitable tools for 
screening and descriptive assessment of physical fatigue in people 
with CP, however reliable and valid tools for assessment of cog-
nitive fatigue are not available. Future work is also required to 
determine the responsiveness to change of currently available 
tools to establish their clinical and research utility as outcome 
measures. Further evaluation by age or impairment severity is 
indicated, as is evaluation of the adapted use of fatigue assess-
ment tools for people with complex communication needs or 
intellectual disability. Further research will advance understanding 
of the experience of fatigue for people with CP which will aid 
the development and evaluation of interventions.
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