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Background. Fatigue after stroke is common and distressing to patients. Aims. Our aims were to explore patients’ perceptions of
post-stroke fatigue, including the causes of fatigue and the factors that alleviate fatigue, in a mixed methods study. Results. We
interviewed 15 patients who had had a stroke and were inpatients on stroke rehabilitation wards. A substantial proportion of
patients reported that their fatigue started at the time of their stroke. Various diﬀerent factors were reported to improve fatigue,
including exercise, good sleep, rehabilitation and rest. Fatigue influences patients’ sense of “control” after their stroke. Conclusion.
Our results are consistent with the possibility that poststroke fatigue might be triggered by factors that occur at the time of the
stroke (e.g., the stroke lesion itself, or admission to hospital) and then exacerbated by poor sleep and boredom. These factors
should be considered when developing complex interventions to improve post-stroke fatigue.

1. Introduction
Fatigue is defined as a feeling of lack of energy, weariness,
and aversion to eﬀort [1]. Fatigue is common after stroke [2]
with a prevalence ranging from 16% to 72% [2–7] depending
on the population studied and whether patients with mood
disorders are included or excluded. One recent large study
demonstrated that fatigue after stroke was associated with
lower self-reported mood, was more common in women,
and increased with age, but together these factors explain
only about 30% of the variance in fatigue [8]. Other
small studies have demonstrated associations with systemic
inflammation [9], reduced physical fitness [10], and “a locus
of control directed towards powerful others” [11]. In a
population-based study of minor ischaemic stroke and TIA,
fatigue was more common in stroke than TIA [12]. Because
the stroke patients had little or no motor deficit, the authors
suggested that their excess of fatigue compared with TIA
patients might be attributable to central mechanisms, rather
than the result of increased physical eﬀort required after
stroke [12]. Early work suggested an association with brain
stem strokes [2], though this has not been confirmed by more
recent studies. Recently, a very small study suggested that
“central” fatigue might be associated with mood disorders

and that “exertional” fatigue is associated with impaired
physical fitness [13].
Many stroke survivors do not make a complete recovery
from their stroke and are left with residual neurological
problems and other long-term consequences such as depression, reduced physical fitness, impaired cognition, and an
increased risk of falls. Given the plethora of after stroke
symptoms, an important question is whether fatigue actually
matters to patients. The available literature suggests that
fatigue is perceived as a major problem after stroke. For
example, in a postal survey of 88 stroke survivors, 68%
reported that they had fatigue, and 40% reported that fatigue
was their worst or one of their worst symptoms [4]. Fatigue
aﬀected functioning in physical and psychological domains
[4]. In another study of 90 stroke survivors at least one year
post-stroke, 50% of participants indicated that fatigue was
their main complaint [14]. Furthermore, fatigue in stroke
patients has been linked to shorter survival and a higher risk
of institutionalization [5].
Given the large burden of fatigue after stroke and its
possible adverse impact on survival, further research is crucial to better understand its aetiology, in order to develop
new treatments. The patient’s perspective is essential given
the subjective nature of fatigue, and qualitative research
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Table 1: Characteristics of participants.

Characteristic
Age (mean ± SD)
Gender (% Female)
Stroke Severity (NIHSS) (mean ± SD)
Fatigue Assessment score (mean ± SD)
Time since stroke in weeks (mean ± SD)
Localization (%)
Right hemisphere
Left hemisphere
Other
OCSP syndrome type (%)
Posterior circulation
Total anterior circulation
Partial anterior circulation
Lacunar syndrome
Pathological subtype
Ischaemic
Haemorrhagic
Comorbid conditions (%)
Hypertension
Diabetes
Previous stroke
Arthritis
Thyroid disease
Medications (%)
β-blockers
Antiplatelets
Statins
Antihypertensives
Mobility (%)
Walking
Nonwalking

Participants (n = 15)
72.3 ± 11.5
11 (73%)
3.9 ± 3.5
24.8 ± 6.5
13.4 ± 9.4
7 (47%)
6 (40%)
2 (13%)
3 (20%)
5 (33%)
6 (40%)
1 (7%)
14 (93%)
1 (7%)
9 (60%)
3 (20%)
1 (7%)
1 (7%)
2 (13%)
3 (20%)
10 (67%)
12 (80%)
9 (60%)
73
26

interview study recruiting patients from inpatient stroke
rehabilitation wards in Edinburgh (July–September 2009).
To be approached by the researcher for inclusion into the
study, patients had to have suﬀered a stroke at least one
month prior to interview, and the nurses had to report that
they were suﬀering from fatigue (based on their observations
of the patient and patients’ own reports of fatigue). Those
with severe dysphasia, confusion and those who were
medically unstable due to another medical condition were
not eligible. Eligible patients were given a patient information sheet and those who consented were included in the
study.
The researcher (VB) administered the National Institute
of Stroke Scale (NIHSS) [16], diagnostic criteria for poststroke fatigue [17], and the Fatigue Assessment Scale (FAS)
[18] to assess fatigue severity. To fulfil diagnostic criteria for
post-stroke fatigue, patients had to have fatigue for more
than 50% of waking hours, and the fatigue had to be clinically
significant, that is, interfere with activities of daily living
[17]. The researcher then performed a semistructured interview, with both “closed” and “open” questions, to explore
patients’ beliefs about the aetiology of their fatigue, and
its exacerbating and relieving factors (see Figure 4). Patient
responses were explored in more detail by the researcher, and
emerging concepts were identified. The researcher recorded
patient responses on paper data collection forms, and then
used a five-step thematic framework approach [19] to analyse
the qualitative data. The first step involved familiarisation
with the data to list key themes that arose. The second
step involves drawing out all the main concepts, themes,
and issues in relation to aims of the study and patient
responses. In step 3 all the data were reviewed and the
thematic framework applied; codes were assigned to the
relevant themes. In step 4, the data were then rearranged
according to various themes. Finally, step 5 involves mapping
and interpreting the data, and finding links between themes
keeping in mind the aims of the study.

3. Results
methods are ideal for in-depth exploration of the patient’s
perspectives. One small qualitative study recruiting 19 stroke
survivors to three focus groups explored stroke survivors’
views of fatigue after stroke [15]. This study reported that
stroke survivors felt unprepared for the fatigue phenomenon
and struggled to adapt, with fatigue having a debilitating
influence upon daily occupational performance and roles,
including social participation, return to work, driving, reading, and sleeping. The participants indicated that exercise
(such as walking and water aerobics) and use of assistive
technology were helpful strategies in reducing fatigue [15].
Our aim was to explore, using mixed qualitative and
quantitative methods, patients’ perceptions of post-stroke
fatigue, including its aetiology, and its exacerbating, and
relieving factors, with a view to developing new treatments.

2. Methods
The study was approved by Lothian Research Ethics Committee. We performed a mixed-qualitative and quantitative

All patients were recruited during their hospital admission
because of their stroke. Twenty-three patients were identified
by nursing staﬀ as having fatigue. One could not hear well
enough to participate and four patients felt too tired to speak
to researcher. After reading the study information sheet, a
further three patients did not think the study applied to them
as they were not experiencing fatigue, leaving fifteen patients
who participated in the study.
The characteristics of the 15 participants are shown in
Table 1. All 15 met our case definition for post-stroke fatigue.
The mean FAS score was 25 [SD 6.5].
3.1. Nature of Fatigue after Stroke. Six (40%) patients reported feeling fatigued before the stroke but all six patients said
that their fatigue after their stroke was a diﬀerent type of fatigue from the fatigue that they had experienced prior to their
stroke.
Patients described their post-stroke fatigue to be “a tiredness in the muscles” (9/15, 60%), “a general feeling of tiredness” (10/15, 67%), or “mental tiredness” (5/15, 33%).
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Impact of fatigue

Loss of
control (7)

Loss of
time (4)

Walking (1)

Factors contributing to fatigue

Other (7)

Hospital environment (14)

Stroke (12)
Other (4)

Returning
home (2)

Memory
(1)

Recovery
process
from
stroke (6)

Stroke
itself
(10)

The numbers in brackets are the number of patients who had the boxed
opinion

Sleep
(12)

Disturbed
sleep (12)

Figure 1: Impact of fatigue.

Busy
(4)

Exercise
(2)

Boredom
(5)

Medications
(2)
Individual
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(4)

Not long
enough to
sleep (6)

The numbers in brackets are the number of patients who had the boxed
opinion

3.2. Aetiology of Fatigue, Exacerbating, and Relieving Factors.
Twelve (80%) patients felt the fatigue was caused by the
stroke itself or brain recovery, 14 (93%) patients felt hospital
environment contributed, and 5 (33%) felt that boredom was
a contributor. Twelve (80%) had been woken at least once
during the night as a result of disturbance on the ward and 6
(40%) complained that not being given long enough to sleep
in general (being woken very early for washing and breakfast)
also contributed to fatigue.
Only three patients (20%) reported that meal times
made their fatigue worse and five (33%) patients felt
that medications made their fatigue worse. There was no
particular time of day that patients felt most fatigued:
five (33%) patients reported that they were most severely
aﬀected in the morning, six (40%) noticed fatigue being
worst in afternoon, three (20%) reported that their fatigue
was constant throughout the day, and one (7%) patient
said that the fatigue was worst in the evening. Five (33%)
reported visiting times as aggravating their fatigue, nine
(60%) patients felt that exercise and rehabilitation helped
fatigue, and 14 (93%) found sleep beneficial.
Qualitative analysis identified several themes and subthemes. The main impact of fatigue was a sense of loss of
control (7 patients), loss of time (4 patients), adverse eﬀect
on walking (one patient), returning home (2 patients), and
memory (one patient) (Figure 1). Contributing factors to
fatigue include the stroke as a central process as well as recovery and hospital environment (in particular sleep) (Figure 2).
Interventions that patients felt would help included mental
stimulation, exercise, sleep, and more activities on the ward
(Figure 3). Environmental suggestions for improving fatigue
included fresh air, returning home, more staﬀ, and better
access to facilities such as television, internet, and ward
activities. Four (27%) patients felt that better organisation
on the ward would help their fatigue; subthemes included
more staﬀ, a more relaxed environment, and increased
staﬀ availability to carry out activities. Another subtheme
suggested by one patient was arranging bays so that patients
with less severe dysphasia were grouped together so that they
could converse with one another.

4. Discussion
There is very little information in the literature about
patient’s perception of the causes of fatigue after stroke, or

Figure 2: Factors contributing to and exacerbating fatigue.
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Figure 3: Factors that might help fatigue.

about the factors that might exacerbate or improve fatigue.
Intriguingly, a substantial proportion of patients felt that
their fatigue started at the time of their stroke, and that
post-stroke fatigue was diﬀerent in phenomenology than any
prestroke fatigue that they had experienced. This observation
would be consistent with the idea of a “central” neurological
cause of post-stroke fatigue [12]. Some patients also felt that
fatigue was part of the normal recovery process from stroke.
Exercise was reported by some patients to improve fatigue,
confirming the findings of a previous small qualitative study,
but some patients reported that rest improved fatigue [15].
Most patients reported that sleep improved fatigue, and so
it is concerning that the majority of the patients reported
disturbed sleep in hospital. The majority of patients felt that
the ward environment was a major contributor to fatigue and
recommended simple ward changes such as better access to
television, internet, and activities.
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Fatigue before stroke.
Did you feel fatigued before your stroke?
If so, what was it like? Is fatigue NOW similar or different to what you had
before?
Characteristics of fatigue now.
Is it a

(patient can choose >1)

tiredness in your muscles
general feeling of tiredness
mental fatigue

Is there any time of day you feel more fatigued?
If YES: Is it morning, afternoon or evening?
How long does your fatigue last in a 24 hr period? _______ hrs
Change in fatigue over time: Is it getting better, staying the same, or getting worse?
Sleep
On average, how many hours of sleep do you get a night?
On average, how many times a night do you get woken by disturbance on the ward?
Is there anything else that wakes you?
Do you nap during the day? If so, how many hours for?
Precipitating and relieving factors (take note of any relevant comments made
by patients)
Using scale:
Strongly agree

Agree

Neutral

Disagree

Strongly disagree

Do you find that exercise makes you feel less fatigued?
Do you find that doing rehabilitation makes you feel less fatigued?
(explain to patient what is meant by rehabilitation)
Do you find that sleeping makes you feel less fatigued?
Do you feel that medication makes you feel less fatigued?
Do you feel that your fatigue is worse at or after meal times?
Do you feel more fatigued at or after visiting times?
Do you have visitors:
more than once a day
once a day,
every few days,
not very often.
Do you think the staff do enough to help you?
- is there anything else they could do to help?
Do you find that resting makes the fatigue better, worse or no change?
Open questions
What do you think has caused your fatigue?
What have you found hardest regarding your fatigue?
What do you think is likely to make it better?

Figure 4: Interview schedule.

The main limitation was the small number of patients
recruited, though for a qualitative study, this is not particularly small. Several patients refused to take part as they
were too tired or did not think they were tired enough to

be involved in study. Furthermore, we had to rely on nurses’
initial screen of whether or not patients were fatigued before
the researcher could approach them; this meant that we may
have missed patients with fatigue.
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We deliberately included patients at least one month after
stroke, in order to explore the longer term impact of fatigue.
We did not screen for depression, so it is possible that some of
the participants’ fatigue might have been explained, at least
in part, by depression, though the ward staﬀ screened for, and
treated, depression as a routine aspect of the management of
patients after stroke.
Previous work has shown that fatigue is still present for
several years after the stroke [5]. Many of the factors that
patients reported as being relevant to fatigue were specific
to a ward environment, for example, boredom, noise, and
ward regime with fixed times for meals and bedtimes. Thus,
a similar mixed methods study needs to be performed in
community-dwelling stroke survivors.
What are the directions for future research? The observation that fatigue seemed to start at the time of the stroke,
and that post-stroke fatigue was diﬀerent in phenomenology
than prestroke fatigue is consistent with the concept that
the brain lesion itself might trigger fatigue [12]. Thus,
neuroimaging studies would be warranted to explore in more
detail associations between fatigue and the site and size of
the brain lesion. There are also other factors occurring at the
time of the stroke that might trigger fatigue, for example,
admission to hospital. The reported association between
fatigue and poor sleep justifies larger observational studies
seeking an association between fatigue and poor sleep. Given
that sleep apnoea is sometimes a complication of stroke,
studies to determine whether fatigue is associated with sleep
apnoea would also be of interest. The reported association
between exercise and improvements in fatigue is consistent
with the findings of a previous qualitative study [15] and
previous quantitative studies showing associations between
fatigue and indices of reduced physical fitness [10, 13].
Graded exercise is eﬀective for chronic fatigue syndrome [20]
and might well be eﬀective for post-stroke fatigue: this is an
area where further research is needed.
Implications for Clinical Practice. Clinicians need to be aware
that poor sleep and boredom are common problems for
stroke survivors undergoing rehabilitation in hospital. Every
eﬀort should be made by ward staﬀ to facilitate better sleep
on stroke rehabilitation units and to provide activities to
alleviate boredom.

5. Conclusions
This mixed methods interview study suggests that poststroke
fatigue might be triggered by the stroke lesion itself or other
events occurring at the time of stroke, for example, admission to hospital, and perhaps exacerbated by poor sleep and
boredom. A complex intervention targeting these factors,
and perhaps incorporating exercise, might plausibly improve
fatigue after stroke, and should now be developed and tested.

Acknowledgments
The authors are grateful to the patients who participated in
the study and to the ward staﬀ who helped them identify
suitable patients.

5

References
[1] G. Mead, J. Lynch, C. Greig, A. Young, S. Lewis, and M. Sharpe,
“Evaluation of fatigue scales in stroke patients,” Stroke, vol. 38,
no. 7, pp. 2090–2095, 2007.
[2] F. Staub and J. Bogousslavsky, “Fatigue after stroke: a major
but neglected issue,” Cerebrovascular Diseases, vol. 12, no. 2,
pp. 75–81, 2001.
[3] F. Colle, I. Bonan, M. C. Gellez Leman, N. Bradai, and A.
Yelnik, “Fatigue after stroke,” Annales de Readaptation et de
Medecine Physique, vol. 49, no. 6, pp. 361–364, 2006.
[4] J. L. Ingles, G. A. Eskes, and S. J. Phillips, “Fatigue after stroke,”
Archives of Physical Medicine and Rehabilitation, vol. 80, no. 2,
pp. 173–178, 1999.
[5] E. L. Glader, B. Stegmayr, and K. Asplund, “Poststroke fatigue:
a 2-year follow-up study of stroke patients in Sweden,” Stroke,
vol. 33, no. 5, pp. 1327–1333, 2002.
[6] P. Appelros, “Prevalence and predictors of pain and fatigue
after stroke: a population-based study,” International Journal
of Rehabilitation Research, vol. 29, no. 4, pp. 329–333, 2006.
[7] P. N. Stein, M. J. Sliwinski, W. A. Gordon, and M. R. Hibbard,
“Discriminative properties of somatic and nonsomatic symptoms for post stroke depression,” Clinical Neuropsychologist,
vol. 10, no. 2, pp. 141–148, 1996.
[8] G. E. Mead, C. Graham, P. Dorman et al., “Fatigue after stroke:
baseline predictors and influence on survival. analysis of data
from UK patients recruited in the international stroke trial,”
PLoS One, vol. 6, no. 3, article e16988, 2011.
[9] F. McKechnie, S. Lewis, and G. Mead, “A pilot observational
study of the association between fatigue after stroke and Creactive protein,” Journal of the Royal College of Physicians of
Edinburgh, vol. 40, no. 1, pp. 9–12, 2010.
[10] S. J. Lewis, A. J. Barugh, C. A. Greig et al., “Is fatigue
after stroke associated with physical deconditioning? A crosssectional study in ambulatory stroke survivors,” Archives of
Physical Medicine and Rehabilitation, vol. 92, no. 2, pp. 295–
298, 2011.
[11] V. P. Schepers, A. M. Visser-Meily, M. Ketelaar, and E. Lindeman, “Poststroke fatigue: course and its relation to personal
and stroke-related factors,” Archives of Physical Medicine and
Rehabilitation, vol. 87, no. 2, pp. 184–188, 2006.
[12] C. Winward, C. Sackley, Z. Metha, and P. M. Rothwell, “A
population-based study of the prevalence of fatigue after
transient ischemic attack and minor stroke,” Stroke, vol. 40,
no. 3, pp. 757–761, 2009.
[13] B. Y. Tseng, S. A. Billinger, B. J. Gajewski, and P. M.
Kluding, “Exertion fatigue and chronic fatigue are two distinct
constructs in people post-stroke,” Stroke, vol. 41, no. 12, pp.
2908–2912, 2010.
[14] S. P. Van Der Werf, H. L. P. Van Den Broek, H. W. M. Anten,
and G. Bleijenberg, “Experience of severe fatigue long after
stroke and its relation to depressive symptoms and disease
characteristics,” European Neurology, vol. 45, no. 1, pp. 28–33,
2001.
[15] N. A. Flinn and J. E. Stube, “Post-stroke fatigue: qualitative
study of three focus groups,” Occupational Therapy International, vol. 17, no. 2, pp. 81–91, 2010.
[16] NIH Stroke Scale, “The Internet Stroke Center,” 2011, http://
www.strokecenter.org/trials/scales/nihss.html.
[17] J. Lynch, G. Mead, C. Greig, A. Young, S. Lewis, and M. Sharpe,
“Fatigue after stroke: the development and evaluation of a case
definition,” Journal of Psychosomatic Research, vol. 63, no. 5,
pp. 539–544, 2007.

6
[18] H. J. Michielsen, J. De Vries, and G. L. Van Heck, “Psychometric qualities of a brief self-rated fatigue measure: the Fatigue
Assessment Scale,” Journal of Psychosomatic Research, vol. 54,
no. 4, pp. 345–352, 2003.
[19] C. Pope, S. Ziebland, and N. Mays, “Qualitative research in
health care. Analysing qualitative data,” BMJ, vol. 320, no.
7227, pp. 114–116, 2000.
[20] P. D. White, K. Goldsmith, A. L. Johnson et al., “Comparison
of adaptive pacing therapy, cognitive behaviour therapy,
graded exercise therapy, and specialist medical care for chronic
fatigue syndrome (PACE): a randomised trial,” The Lancet, vol.
377, no. 9768, pp. 823–836, 2011.

Stroke Research and Treatment

MEDIATORS
of

INFLAMMATION

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Gastroenterology
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Journal of

Hindawi Publishing Corporation
http://www.hindawi.com

Diabetes Research
Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

International Journal of

Journal of

Endocrinology

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Volume 2014

Submit your manuscripts at
http://www.hindawi.com
BioMed
Research International

PPAR Research
Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Volume 2014

Journal of

Obesity

Journal of

Ophthalmology
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Evidence-Based
Complementary and
Alternative Medicine

Stem Cells
International
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Journal of

Oncology
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Parkinson’s
Disease

Computational and
Mathematical Methods
in Medicine
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

AIDS

Behavioural
Neurology
Hindawi Publishing Corporation
http://www.hindawi.com

Research and Treatment
Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Oxidative Medicine and
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

