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Abstract
Objective: To test the feasibility of a telephone delivered intervention, informed by cognitive behavioural

principles, for post-stroke fatigue, and estimated its effect on fatigue and other outcomes.

Design: Randomised controlled parallel group trial.

Setting: Three Scottish stroke services.

Subjects: Stroke survivors with fatigue three months to two years post-stroke onset.

Interventions: Seven telephone calls (fortnightly then a ‘booster session’ at 16 weeks) of a manualised

intervention, plus information about fatigue, versus information only.

Main measures: Feasibility of trial methods, and collected outcome measures (fatigue, mood, anxiety,

social participation, quality of life, return to work) just before randomisation, at the end of treatment

(four months after randomisation) and at six months after randomisation.

Results: Between October 2018 and January 2020, we invited 886 stroke survivors to participate in pos-

tal screening: 188/886 (21%) returned questionnaires and consented, of whom 76/188 (40%) were eligible

and returned baseline forms; 64/76 (84%) returned six month follow-up questionnaires. Of the 39 allo-

cated the intervention, 23 (59%) attended at least four sessions. At six months, there were no significant

differences between the groups (adjusted mean differences in Fatigue Assessment Scale −0.619 (95% CI

−4.9631, 3.694; p= 0.768), the Generalised Anxiety Disorder 7 −0.178 (95% CI −3.823, 3.467, p=
0.92), and the Patient Health Questionnaire −0.247 (95% CI −2.935, 2.442, p= 0.851). There were no

between-group differences in quality of life, social participation or return to work.
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Conclusion: Patients can be recruited to a trial of this design. These data will inform the design of further

trials in post-stroke fatigue.
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Background

Fatigue after stroke is common-estimates of preva-
lence range from 29% to 68%.1 It adversely affects
quality of life, there is a paucity of data about treat-
ments2 and it is a research priority.3 Post-stroke
fatigue is associated with anxiety and depression,
and although these may not be causative factors,
targeting anxiety and depression, if it is present,
might in theory reduce fatigue.4 Although not
extensively studied, evidence is emerging that
fatigue is also associated with physical inactivity
and in one study inactivity preceded fatigue, sug-
gesting that inactivity might be causal.5 Thus,
addressing mood, anxiety and physical inactivity
might improve fatigue. Targeting these factors
can be helpful in cancer fatigue and chronic
fatigue syndrome,6–9 but there is a lack of rando-
mised controlled trials in post-stroke fatigue. A
2020 network meta-analysis of non-
pharmacological treatments for post-stroke fatigue
identified only 10 randomised controlled trials
(777 patients).10 The review included two trials of
cognitive behavioural therapy (CBT) recruiting 75
patients in total; both trials found that the interven-
tion improved fatigue.11,12 However, all 10 trials
were at high or unclear risk of bias in at least one
methodological domain.

In our model of post-stroke fatigue, we proposed
that pre-stroke fatigue, depressive symptoms,
anxiety, low self-efficacy, passive coping,
reduced physical activity, sleep problems, and
inadequate social support might all contribute to
the development and/or maintenance of post-stroke
fatigue.13 We then developed an intervention, tar-
geting those factors that were potentially reversible.
Our intervention was informed by CBT princi-
ples.14 It was then adapted for delivery by non-

psychology health care professionals15 because in
stroke services clinical psychologists and cognitive
behavioural therapists are in short supply.16 Here
we report the feasibility of its delivery by tele-
phone, and the clinical outcome measures in a par-
allel group randomised controlled trial.

Methods

The study was a United Kingdom based, multi-site,
parallel, 1:1 allocation, feasibility randomised con-
trolled trial of participants with post-stroke fatigue.
Follow-up was six months after randomisation.15

The trial protocol was published previously and
the trial materials are available on request.15 We
aimed to recruit at least 75 participants.
Recruitment was from 19th November 2018 to
20th January 2020.

Inclusion criteria were: age ≥ 18 years, stroke
(ischaemic or haemorrhagic, first or recurrent,
including subarachnoid haemorrhage) between
three months and two years previously, mental cap-
acity to consent, not living in a nursing home, med-
ically stable, answered ‘Yes’ to both the Greater
Manchester Stroke Assessment Tool fatigue ques-
tions17: ‘Do you feel tired all the time or get tired
very quickly since your stroke’? and ‘Would you
like additional help and support for this’?

Exclusion criteria were: unlikely to be available
for follow-up (as judged by the trial team); life-
threatening illness (e.g. advanced cancer or
advanced heart failure); aphasia or cognitive
impairment severe enough to prevent participation
(‘very difficult’ or ‘could not do at all’ to either
relevant item in the Short Stroke Impact
Scale);18 actively suicidal, requiring in-patient
treatment for depression, depression-related cognitive
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impairment; known diagnosis of post-traumatic stress
disorder syndrome or panic disorder along with a
score of at least 15 on the Generalised Anxiety
Disorder scale,19 previously enrolled in the post
stroke intervention trial in fatigue, enrolled in
another trial of psychological therapy or physical
activity; inability to understand spoken and/or
written English.

Invitations (patient information leaflet, consent
form, screening questionnaires) were sent to
patients discharged from three stroke services in
Scotland, United Kingdom. Those with aphasia
were sent easy access patient information leaflets
and consent forms. Site one invited all patients dis-
charged without obvious exclusion criteria, whilst
sites two and three contacted only patients they
thought might be eligible and interested. This was
because sites two and three were aware through
their clinical services of which patients had
fatigue and might be interested in participation
and did not want to use additional resource to
screen all of their data on discharges from their
stroke service, whereas site one did not systematic-
ally record this information. As this was a prag-
matic trial, we wanted to use a range of
approaches to recruitment to reflect the services
from which were recruiting; but the drawback of
this was that sites two and three probably
approached particular patients who they ‘knew’
had fatigue. Those who were sent an invitation,
and who were interested in participating returned
a consent form and screening questionnaires; they
were then sent baseline questionnaires if they
answered ‘yes’ to both of the fatigue questions.
From August 2019, we advertised our trial through-
out the United Kingdom, using an advertisement on
the trial website to invite stroke survivors to get in
touch, but did not recruit any patients in this way.

After the baseline questionnaire was returned,
those who were eligible were then randomised to
either the intervention group plus a Stroke
Association leaflet about fatigue, or to the control
group (Stroke Association leaflet only). There
could sometimes be a week or more between
screening and randomisation, because we had to
wait for questionnaires to be returned. When base-
line questionnaires suggested severe depression or

anxiety, or when patients responded ‘several
days’ (or more frequently) on the patient health
questionnaire question 9 suicide question,20 clini-
cians at the sites contacted the patient to assess sui-
cidal intent, and if needed, recommended the
patient contacted their general practitioner. If
there were serious concerns, the clinician contacted
the general practitioner directly.

The intervention was six telephone calls (each
up to 1 h) over 12 weeks, then a ‘booster’ call
two to four weeks later, delivered by one of seven
stroke health care professionals (six nurses and
one physiotherapist) who had received very brief
training in CBT principles by a clinical psycholo-
gist with expertise in stroke (David Gillespie) and
a cognitive behavioural psychotherapist with
expertise in fatigue (Trudie Chalder).15 We
decided to use individual therapy rather than
group therapy, to ensure that there was the neces-
sary focus in each session to tailor goals (e.g.
increasing physical activity, improving sleep) to
the individual participant, rather than trying to
provide advice and support to a group of survivors,
with different experiences of fatigue. Cognitive
behaviour therapy is a form of psychological
therapy which is based on the concept that
thoughts, symptoms, feelings and behaviours are
interconnected and that identifying unhelpful
thoughts, and challenging them, for example
through the use of behavioural experiments, can
lead to changes. The intervention we provided in
this trial focused on the potentially reversible
nature of fatigue, encouraged participants to (a)
overcome fears about physical activity, (b) increase
physical activity using diary monitoring and activ-
ity scheduling, (c) achieve a balance between activ-
ities, rest and sleep and (d) address unhelpful
thoughts related to fatigue and low mood if
present. The content of each session, and the
‘homework’ between sessions were detailed in a
participant manual and a health care professional
manual (available on request) and has been
described previously in two papers.14,15 Briefly,
session 1: introduction and psychoeducation
about fatigue, session 2: goal setting and activity
planning; session 3: progress assessment and goal
modification; session 4: cognitive restructuring;
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session 5: dealing with blocks and setbacks, session
6: overview and future plans, booster session:
review progress and make further plans.
Immediately after each intervention session, the
health care professional recorded on a checklist
which intervention items had been addressed. The
checklist was devised by the principal investigator,
based on the content of each session as described in
the intervention handbooks. Telephone calls were
audio recorded on encrypted voice dictation
devices. The health care professionals received
supervision, every two weeks, in person or by
telephone (30 min sessions) from the study clin-
ical psychologist David Gillespie during the
intervention.

Our feasibility outcomes were recruitment rates,
intervention adherence, trial retention, return of
follow-up questionnaires and intervention fidelity.
For progression to a main trial, we pre-specified
(a) recruiting 75 patients in one year, (b) all rando-
mised to the intervention would attend at least four
intervention sessions and (c) at least 90% would
return the six-month questionnaire. Also a main
trial would have needed further funding. We
decided on a sample size of 75 based on our prior
experience of feasibility trials of this size giving
us sufficiently precise data to plan a main study,
and because this was a practical target given the
funding that was available.

After protocol publication, but before database
lock, two independent external CBT therapists
rated nine aspects of intervention delivery (7=
extensive, 1= not at all) of a random sample of
recordings (generated using a random number
table) from either session 3 or session 5,21 in
order to explore fidelity of intervention delivery.
We also estimated staff time needed for interven-
tion delivery.

We obtained clinical outcome measures at base-
line, four months (i.e. immediately after the inter-
vention end) and six months including the Fatigue
Assessment Scale;22 Patient Health Questionnaire
question 9;20 Generalised Anxiety Disorder 7;21

prescription of new antidepressants or anxiolytics;
Short Form of Stroke Impact Scale;18 Euroqol
5D-5L;23 return to work and whether hours
worked had changed. Self-reported fearful beliefs

about physical activity (subscale of Cognitive and
Behavioural Responses Questionnaire)24 were
added after trial registration but before recruitment
started. We did not measure physical activity dir-
ectly, as this would have added complexity to the
trial, nor did we add measures of self-efficacy or
sleep, as these would have increased the length
of the follow-up questionnaires and would have
been too burdensome to participants and reduced
the likelihood of them returning the question-
naires. Had we obtained main phase funding, the
Fatigue Assessment Scale would have been the
primary outcome.

Screening and baseline data were entered into
a computerised central randomisation service
through a secure 24/7 web interface. The computer
program checked data for completeness and con-
sistency, allocated participants a unique study iden-
tification number and assigned them to either
the intervention or control arm. A minimisation
program achieved balance for time since stroke
(<1 year versus ≥1 year), sex and baseline and
Patient Heath Questionnaire 9 (0–9 versus 10–27).

Following randomisation, an automatically gen-
erated letter was sent to participants and their
general practitioner. The intervention commenced
as soon as possible following randomisation.

Participants were told that we wanted to
compare two approaches to fatigue management.
The trial statistician (Steff Lewis) was blinded.
The trial manager, the statistician performing the
analyses (Hannah Ensor) and a validating statisti-
cian had full unblinded access to the database at
the point of analysis.

Categorical variables (counts, percentages) and
continuous variables (mean, standard deviation
(SD)) are presented overall and by allocated treat-
ment. Analysis was by intention to treat. The
Fatigue Assessment Score, Generalised Anxiety
Disorder 7 and Patient Health Questionnaire 9 at
four and six months were regressed on treatment
group using linear mixed models adjusting for
minimisation factors as binary fixed effects. To
account for clustering within health care profes-
sionals in the intervention arm, the health care pro-
fessional was modelled as a random effect.
Clustering does not occur in the control arm, so
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each control participant was treated as a single
cluster.25 Mean differences (and 95% confidence
intervals) in treatment groups are presented.
Significance tests are two-sided and presented at
5% significance. Residual plots were visually
inspected for distributional assumptions, and no
issues were identified. The final report was vali-
dated by a second statistician. The analysis of the

cognitive and behavioural responses questionnaire
subscale was post-hoc.

Results

Invitation leaflets were sent to 886 patients from
three services. Overall, 188 people (21%) con-
sented to screening and returned questionnaires

Figure 1. Consort flow diagram.
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(126/650 (19%) in site one, 46/200 (23%) in site
two and 16/36 (44%) in site three); 94/188 (50%)
were eligible (Figure 1), though 5/76 were recruited
more than two years since their last stroke, due to
the lag between sending out invitations and ran-
domisation. 76/94 (81%) of eligible participants
were randomised between 18th December 2018
and 4th February 2020. Recruitment ended on
21st January 2020 (Figure 1). None were recruited
through the online advertisement.

Table 1 shows baseline data. Baseline medica-
tions were typical of a stroke population (as
judged by the research team) and about half had
major comorbidity (data on request).

Our feasibility outcomes were recruitment,
attendance at sessions, follow-up, adherence and
resources. We extended the recruitment period
from 12 to 14 months to achieve ≥ 75 participants.

Of the 39 randomised to the intervention, 31 (79%)
attended at least one session and 23 (59%) attended
at least four sessions. Seven health care profes-
sionals delivered a total of 151 intervention ses-
sions. Six-month follow-up was obtained for 64/
76 (84%) participants.

The health care professionals reported high
adherence to all intervention topics (Appendix).
Rater A rated 15 recordings and Rater B rated 14
recordings; of which 10 recordings were rated by
both raters for training, calibration, inter-rater reli-
ability and rater drift (Table 2). The health care pro-
fessionals worked well with the participant to plan,
or to practise alternative behaviours between ses-
sions, but less frequently addressed unhelpful
thoughts, sleep or how to maintain any gains.

Seven health care professionals received 12.5 h
training in total over three days from the trial

Table 1. Baseline characteristics.

Intervention N= 39 Control N= 37 All N= 76

Age (Years)
N 39 37 76

Mean (SD) 67.3 (12.5) 66.1 (14.3) 66.7 (13.3)

Gender
Male 22 (56%) 21 (57%) 43 (57%)

Female 17 (44%) 16 (43%) 33 (43%)

Months since most recent stroke
N 39 37 76

Mean (SD) 10.3 (6.5) 10.2 (7.1) 10.3 (6.7)

Number of strokes
1 31 (79%) 28 (76%) 59 (78%)

2or more 8 (21%) 9 (24%) 17 (22%)

Stroke subtype-self-reported
Bleed into brain 9 (24%) 7 (20%) 16 (22%)

Clot (also known as ischaemic stroke) 17 (46%) 18 (51%) 35 (49%)

Not sure 11 (30%) 10 (29%) 21 (29%)

Missing 2 2 4

Modified Rankin score
0–2 30 (77%) 27 (73%) 57 (75%)

3–5 9 (23%) 9 (26%) 18 (24%)

Missing 1 1

Short stroke impact scale (total score)
N 35 34 69

Mean (SD) 31.1 (4.9) 31.1 (5.2) 31.1 (5.0)

Euroquol-5D-5L stroke recovery
N 39 37 76

Mean (SD) 72.1 (18.4) 67.4 (21.3) 69.8 (19.9)
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manager, David Gillespie, Trudie Chalder and
Gillian Mead. Health care professionals delivered
at least one session to between 1 and 17 participants
each. Each session lasted between 30 and 60 min;
an additional 30 min per session was needed to
prepare, arrange appointments and record each
session. David Gillespie provided 54.5 h of super-
vision, that is about 9 h per health care professional.

Stroke services can use these data to estimate the
cost of implementation delivery if they wish to
develop their post-stroke follow-up services. We
have not provided a detailed breakdown of costs
in this paper because salaries vary substantially
according to the grade and experience of staff.

Fatigue Assessment Scale scores fell in both
groups by around 4 points between baseline and six-

Table 3. Fatigue assessment scale; baseline, four months, six months.

Intervention N= 39 Control N= 37 All N= 76

Fatigue Assessment Scale (baseline)
N 39 36 75

Mean (SD) 28.9 (6.2) 30.1 (6.7) 29.5(6.5)

Fatigue Assessment Scale (four months)
N 30 30 60

Mean (SD) 24.0 (7.2) 25.8 (6.9) 24.9 (7.1)

Fatigue Assessment Scale (six months)
N 32 31 63

Mean (SD) 24.2 (7.9) 25.0 (6.8) 24.6 (7.3)

Change in Fatigue Assessment Scale (four months–baseline)
N 30 29 59

Mean (SD) −4.6 (6.0) −4.1(5.9) −4.4 (5.9)

Change in Fatigue Assessment Scale (six months–baseline)
N 32 30 62

Mean (SD) −5.0 (7.1) −5.3 (5.9) −5.1 (6.5)

Numbers are n(%) or n, mean (SD).

There is one missing baseline fatigue assessment scale score.

Table 4. Patient Health Questionnaire 9 scores at baseline, four months and six months.

Treatment

Intervention N= 39 Control N= 37 All N= 76

Patient Health Questionnaire 9 (baseline)
N 39 37 76

Mean (SD) 9.4 (5.6) 10.6 (6.0) 10.0 (5.8)

Patient Health Questionnaire 9 (four months)
N 30 30 60

Mean (SD) 5.1 (5.3) 8.1 (5.4) 6.6 (5.5)

Patient Health Questionnaire 9 (six months)
N 32 32 64

Mean (SD) 6.6 (6.1) 7.1 (5.3) 6.8 (5.7)

Change in Patient Health Questionnaire 9 (four months–baseline)
N 30 30 60

Mean (SD) −3.4 (4.9) −1.5 (3.9) −2.5 (4.5)

Change in Patient Health Questionnaire 9 (six months–baseline)
N 32 32 64

Mean (SD) −2.2 (4.6) −3.1 (4.8) −2.7 (4.7)
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month follow-up (Table 3). Between groups, there
was no statistically significant differences in six-
month Fatigue Assessment Scale (mean difference
−0.619 (95% CI−4.931, 3.694 p=0.7684), six-
month Generalised Anxiety Disorder 7 (−0.178
(95% CI −3.823, 3.467), p= 0.9201) or in six-month
Patient Health Questionnaire 9 (−0.247 (95% CI
−2.935, 2.442), p= 0.8505) (Tables 4 and 5). The
small negative mean differences indicate that the
intervention was slightly better than the control.

For the outcomes without formal statistical testing
(Appendix), there was no indication of differences in
descriptive statistics, including the social participation
item of short stroke impact scale (change between
baseline and six months: 0.1 (SD 1.1, n= 30) in inter-
vention and −0.1 (SD 1.2, n=31) in control),
Euroquol 5D 5L (mean patient reported stroke recov-
ery at six months was 72.7% (SD 21.1, n=32) in the
intervention and 68.1% (SD 26.9, n=32) in control,
no difference in return to work, or in self-reported pre-
scriptions of antidepressants or anxiolytics (one in
control and one in the intervention group) or in the
fear avoidance subscale of cognitive and behavioural
responses questionnaire.

Discussion

We recruited 76 patients in 14 months and delivered
151 interventions sessions to 31/39 participants

randomised to the intervention, and achieved 84%
follow-up at six months. Participants were younger
than the general stroke population, men outnum-
bered women, and most had mild disability. There
was no statistically significant difference between
groups for the Fatigue Assessment Scale, Patient
Health Questionnaire 9 and Generalised Anxiety
Disorder 7, though effect sizes were in favour of
the intervention. We did not recruit anyone from
our online advertisement.

To the best of our knowledge, we have more
than doubled the number of people recruited into
randomised controlled trials of CBT approaches
for post-stroke fatigue. Although we fell just short
of our pre-specified progression criteria, rando-
mised controlled trials often proceed to a main
phase despite just missing one criterion.26 We
might have achieved 90% follow-up rates had the
team been able to access the trials unit during
Covid-19 lockdown.

Of those randomised to the intervention, adher-
ence was 59% for at least four sessions; with 8/39
not attending any sessions. This could have been
due to the length of the manual or because partici-
pants had not understood the need for active partici-
pation and ‘homework’ between sessions. In future
trials, we would need to make it clearer from the
outset that active involvement and ‘homework’
between sessions is expected of participants, and

Table 5. Generalised Anxiety Disorder 7 at baseline, four and six months.

Intervention N= 39 Control N= 37 All N= 76

Generalised Anxiety Disorder 7 (baseline)
N 39 37 76

Mean (SD) 6.4 (4.9) 6.8 (5.5) 6.6 (5.2)

Generalised Anxiety Disorder 7 (four months)
N 29 30 59

Mean (SD) 2.8 (3.9) 5.3 (5.7) 4.1 (5.0)

Generalised Anxiety Disorder 7 (six months)
N 32 32 64

Mean (SD) 4.4 (4.1) 5.4 (5.7) 4.9 (5.0)

Change in Generalised Anxiety Disorder 7 (four months–baseline)
N 29 30 59

Mean (SD) −3.2 (3.6) −0.9 (3.4) −2.1 (3.6)

Change in Generalised Anxiety Disorder 7 (six months–baseline)
N 32 32 64

Mean (SD) −1.6 (3.9) −1.1 (3.1) −1.4 (3.5)
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we would need to consider reducing the length of
the handbook. Ideally we would have performed
a process evaluation including qualitative inter-
views to explore in-depth reasons for low participa-
tion, but we did not have the resource to do this.
The health care professionals formed good thera-
peutic relationships with participants and the ses-
sions were guided by the manual, but addressing
sleep and identifying unhelpful beliefs appeared
more difficult to implement. Note though, that
this was introduced later in the manual and it
might have been better to introduce the concept
much earlier. Thus, our invention may not have
been potent enough. Health care professionals
may have needed more extensive training in cogni-
tive behaviour therapy or more supervision.
However, in most health services there would be
insufficient cognitive behaviour therapists to treat
all patients with fatigue; a reason for choosing a
‘light touch’ approach to training in the principles
of cognitive behaviour therapy, to health care pro-
fessionals who already had extensive knowledge
of stroke. This approach has preliminary evidence
of efficacy in cancer-related fatigue.27 We used
telephone rather than video calls; this might have
contributed to small effect sizes.

There was a fall in Fatigue Assessment Scale
scores in the control group as well as in the interven-
tion group. This might be due to natural recovery of
fatigue over time, though previous cohort studies
have found mixed patterns of either improvement
or deterioration of fatigue over time.28 Another pos-
sible explanation is that being involved in a trial of
post-stroke fatigue may have validated the partici-
pant’s symptoms, and this external validation may
have been helpful. The patient information leaflet
provided by the Stroke Association, in the context
of a clinical trial of fatigue, may have brought
about the improvement in fatigue; though there is
evidence that information alone is not helpful after
stroke.29 In clinical practice, it would be reasonable
to provide the Stroke Association leaflet to stroke
survivors with post-stroke fatigue. Our data also
suggest that the Fatigue Assessment Scale scores is
responsive to change—an important consideration
when deciding which fatigue scale is suitable for
use in future clinical research.

Post-stroke fatigue shares similarities with
fatigue in other conditions; yet there are important
differences too. For example, in breast cancer,30

fatigue is associated with depression and anxiety,
but breast cancer treatments (including surgery,
radiotherapy, hormonal therapy and chemotherapy)
are probably more likely to cause fatigue directly
than are stroke treatments (statins, antiplatelets
and antihypertensives). In multiple sclerosis,
which is primarily an inflammatory disease of the
central nervous system, fatigue is common; it is
associated with depression and sleep disorders,
and it may be triggered by the disease process.
Although the causes of cancer fatigue and fatigue
in multiple sclerosis are likely to be different,
both can be improved by cognitive behavioural
approaches or exercise.31,32

In summary, we have shown that it is possible to
recruit people with post-stroke fatigue to a rando-
mised trial of a complex intervention for fatigue.
Stroke survivors were willing to be randomised,
though the adherence to our intervention was
lower than hoped. Further work needs to be done
to establish how to increase adherence. Also, the
intervention might be more effective if delivered
by staff who have already been trained in cognitive
behaviour therapy. Post-stroke fatigue is still a pri-
ority for research,3 and further work, particularly
around intervention design and testing, is needed
in this neglected area.

Clinical messages

• It is feasible to recruit stroke survivors with
fatigue into a randomised controlled clin-
ical trial of a CBT informed intervention.

• Larger trials in post-stroke fatigue could
use the methodology we developed.
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