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Abstract
Background: Post Stroke Fatigue (PSF) is an irritating symptom in chronic stroke survivors. They report that the symptoms of the PSF are greater
after their stroke’s incidence which might affect the rehabilitation process. PSF could limit the active participation of the patient in the environment as
well as in different functional tasks of daily living activities.
Purpose: To determine the PSF prevalence in chronic stroke patients and to investigate its correlation on their functional recovery.
Materials and methods: One hundred Egyptian chronic stroke patients participated in this study from both sexes. All the patients aged between 40 to
65 years. They were recruited from the outpatient clinics of The Faculty of Physical Therapy, Cairo University. Demographic data were collected (age,
sex). Post Stroke Fatigue was evaluated by using the Arabic validated versions of both the Fatigue Severity Scale (FSS) and the Modified Fatigue
Impact Scale (MFIS). The functional recovery was evaluated by the Barthel’s Index (BI). The demographic data was assessed, and the functional
recovery was correlated to the outcome measures of the PSF.
Results: The prevalence of PSF in stroke patients was 62% using the FSS and 66% using the MFIS. There was a significance increase in the
severity and the impact of PSF in the females (p<0.05). The correlation between BI and FSS was a significant moderate negative correlation (r=-0.42,
p=0.0001) and between BI and MFIS was a significant moderate negative correlation (r=-0.50, p=0.0001).
Conclusion: PSF is moderately prevalent among chronic stroke patients with 62% using the FSS and 66% using the MFIS. PSF is significantly
prevalent in the females more than the male stroke survivors. It has a moderate negative significant correlation to the patient’s functional recovery.
This indicates that the patient’s ability to act independently in different functional activities could be related to the presence and the severity of the PSF.
It could act as one of the barriers for the stroke survivors to their physical recovery.
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Introduction
Stroke is considered clinically as fast developed signs of focal or global
disturbance of cerebral function that last for twenty-four hours or more [1]. It
increased worldwide in both sexes of different ages [2]. In the last ten years,
stroke was considered as the second leading cause of death where hypertension
is the main risk factor for its incidence [3], as well as the psychological and the
emotional stresses [4]. Other risk factors could take place as diabetes mellitus,
smoking, hyperlipidaemia, obesity, poor diets and decreased physical activity
[5,6].
Cognitive dysfunctions are considered as an important sign in stroke which
increases and becomes severe in stroke’s recurrence [7]. They are presented
as features of a decreased attention, problems in execution of functional
tasks, impairments of the memory and language and perceptual disorders
of the affected side [8]. Fatigue, cognitive dysfunctions, and psychological
impairments were reported to be presented in 20%-50% of stroke patients
which have a negative impact on their lives [9]. The persistence of the fatigue
symptoms may affect the cognitive abilities of stroke patients as well as the
psychological status [10].
Fatigue is considered as the awareness of a decreased capacity of physical
or mental functions. The origin of fatigue could be peripheral of short duration

or central of longer duration. Peripheral fatigue is a normal response that
takes place in the healthy subjects after a severe physical activity. It involves
a dysfunction of the peripheral nervous system as impaired neuromuscular
transmission at the motor end plate which decreases by rest or sleep. Central
fatigue is the pathological form; it usually happens with a psychological origin
or associated with an underlying pathology as cancer, multiple sclerosis, and
stroke [11].
Post Stroke Fatigue (PSF) involves a dysfunction of the central nervous system
due to impairment in the transmission between it and the peripheral nervous
system. It is reported that the hypothalamic region could be affected besides
other areas in the cortex [12] and a disturbance in the somatosensory feedback
mechanism as the higher brain centres cannot control the drive of production of
the functional outcomes [13].
The PSF is presented soon after stroke’s onset and remains common in the
longer term which has economic and psychological effects since it prevents
individuals of good recovery from returning to their jobs [14,15]. They report
of being more fatigued than before the stroke. This threatens their physical
functions as well as the quality of life [16]. It can become more severe, and it
is associated with an increased fatality and mortality. It does not receive big
attention from the healthcare providers [17,18].
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It is recommended that further research needed to understand its time course,
associations [19], etiology and pathogenesis to manage its symptoms [20]. The
main domains and characteristics of PSF remain poorly investigated through
the literature [21,22]. The information available to target both the etiology and
the pathogenesis are limited [21,23].

Materials and Methods
Subjects
One hundred and forty patients met the inclusion criteria of the study. One
patient refused to participate in the study. Five patients had visual impairments.
Five patients were not medically stable (active cancers, history of seizures). Ten
patients had an inflammatory disease (severe arthritis), and nineteen patients
were excluded for cognitive problems using the Arabic validated version of the
Mini Mental Status Examination Scale (MMSE). Total patients recruited in the
study were one hundred patients; the flow chart of the recruited patients is
described in Figure 1.
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or pulmonary diseases or having visual impairments did not participate in this
current study.

Procedures
The study design was cross sectional study. The primary outcomes recorded
were as follows: Arabic validated versions of both Fatigue Severity Scale (FSS)
(24) Modified Fatigue Impact Scale (MFIS) (25) were recorded to assess Post
Stroke Fatigue (PSF) and Barthel Index (BI) used to assess functional recovery
post stroke [24,25].
The FSS is a nine-item questionnaire that only detects the severity of the
fatigue [26,27], while the MFIS has twenty-one items of three domains which
are physical functioning (nine items), cognitive functioning (ten items), and
psychosocial functioning (two items) which were selected by the National
Multiple Sclerosis Society Council [28,29]. Barthel Index (BI) measures the
individual’s performance in 10 different and selected functions of activities of
daily living. The values assigned to each item in the BI are based on the amount
of physical assistance required to perform the task. The items are summed to
give a score that ranges from 0 to 100 that indicated the level of independency.
Each subject was asked to sign a form of consent after their approval to
join this study after receiving all the information about the aims of this study,
procedures, privacy, the use of the data taken and their rights to withdraw
from the study whenever they want. The whole procedures of the study were
explained to each patient. A clinical assessment was done from each patient
and included the muscle tone, the muscle power, the balance, superficial and
deep sensations, and reflexes. The demographic data: age and the sex as the
independent variables were recorded as the baseline data and were correlated
to the outcome variables. The Arabic validated version of Mini-Mental State
Examination was used in this study to exclude the chronic stroke patients with
cognitive impairments to avoid mental fatigue.
For assessment of post stroke fatigue, each patient had a copied sample to be
filled of each scale. Each item was read carefully to the patient. The method
of scoring of the FSS is recorded by calculating the mean score of each item.
The mean score of 4 or more revealed post stroke fatigue. The total score of
the MFIS ranges from 0 to 84. A total score of 38 was the cut off to discriminate
fatigued from non-fatigued individuals.
For assessment of functional recovery post stroke, Barthel Index was recorded
for each patient. Barthel Index consists of 10 components which are chair and
bed transfers, ambulation and wheelchair ambulation, stair climbing, toilet
transfers, bowel control, bladder control, dressing grooming and feeding. Each
component has 5 items to describe the level of function and participation.

Figure 1. Flow chart of the patients’ recruitment.

Inclusion criteria
Chronic ischemic stroke, age of the recruited patients ranged from 40 and 65
years, duration of stroke was six months or more, ambulant patients, medically
stable patients, patients could follow the oral commands and were free from any
secondary complications such musculoskeletal or neuromuscular disorders.
The patients were recruited from the outpatient clinic of the Faculty of Physical
Therapy, Cairo University after being diagnosed by a neurologist and confirmed
by a Computed Topography Scan (C.T scan). The study was conducted in
outpatient clinic of The Faculty of Physical Therapy, Cairo University from July
2019 till January 2020 and was granted the approval of the Research Ethical
Committee of the Faculty of Physical Therapy–Cairo University (Approval NO:
P.T.REC/012/002154).

Exclusion criteria
Pregnant patients, patients with cognitive dysfunctions or having inflammatory
or infectious diseases, patients with other neurological deficits or orthopaedics
abnormalities such as contractures, neuropathies, myopathies, fractures,
trauma, or deformities and patients with history of seizures, cardiovascular
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A total BI score of 0-20 suggests total dependence, 21-60 severe dependence,
61-90 moderate dependence and 91-99 slight dependence and 100 severe
dependence. The therapist in charge, one of the authors, an MSc in physical
therapy for neuromuscular disorders and expert in stroke evaluation and
rehabilitation.

Statistical analysis
The statistical analysis was conducted by using statistical SPSS Package
program version 20 for Windows (SPSS, Inc., Chicago, IL). Numerical data
descriptive statistics including the mean and standard deviation for age, FSS,
MFIS, and BI. Categorical data descriptive statistics including the number and
percentage for gender, FSS, MFIS, and BI. Chi-square test to compare the
relation between gender with FSS, MFIS, and BI. Spearman rank correlation
coefficient was used for relation between BI with FSS and MFIS. All statistical
analyses were significant at 0.05 level of probability (P ≤ 0.05).

Results
The total number of patients recruited were 100 patients of age group of 40 to
65 year (n=100). The total number of the females were 28 patients (n=28) and
the total number of the males were 72 (n=72) patients. The mean age of the total
patients was 56.42 and the standard deviation (SD) was 6.16. By evaluating the
mean of the FSS, MFIS and the BI in the whole study group, it was revealed
to be 38.78, 49.21 and 83.91 respectively. The SD was revealed to be 15.06,
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21.23 and 14.75 respectively. The functional disability distribution by Barthel
Index (BI) score in the study group revealed that 10 (10.00%) subjects had
severe dependence, 48 (48.00%) moderate dependence, 34 (34.00%) slight
dependence, and 8 (8.00%) independent.
The statistical analysis by Chi-square test (X2-test) revealed that there was
significantly difference (P=0.033; P<0.05) between the prevalence of post
stroke fatigue of FSS and gender. So, the prevalence of post stroke fatigue
in stroke patients increased in females (78.60%) compared to males (55.60%)
within study group and revealed that there was significantly difference (P=0.035;
P<0.05) between the prevalence of post stroke fatigue of MFIS and gender. So,
the prevalence of post stroke fatigue in stroke patients increased in females
(82.10%) compared to males (59.70%) within study group.
The prevalence of PSF according to FSS and MFIS in study group (Table 1), the
prevalence of PSF distribution between females and males in study group and
the correlation between BI with FSS and MFIS (Tables 2 and 3).

Figure 2. Correlation between the Fatigue Severity Scale (FSS) and Barthel
Index (BI) in the study group.

Table 1. The prevalence of PSF in stroke patients according to FSS and MFIS
in the study.
Scale
FSS (n=100)

MFIS
(n=100)

Fatigue

Number (%)

Fatigued
(>36)

62 (62.00%)

Non fatigued
(<36)

38 (38.00%)

Significant
impact (>38)

66 (66.00%)

Nonsignificant
impact (<38)

34 (34.00%)

Mean ± SD

95% CI

48.60 ± 8.25

46.50–50.69

62.15 ±
11.54

58.61–65.68

Barthel Index (BI) in the study group.

Table 2. The prevalence of PSF distribution between females and males in
study group.
FSS
Gender

MFIS

Fatigued
(>36)

Non-fatigued
(<36)

Fatigued
(>38)

Non-fatigued
(<38)

Females
(n=28)

22 (78.60%)

6 (21.40%)

23 (82.10%)

5 (17.90%)

Males (n=72)

40 (55.60%)

32 (44.40%)

43 (59.70%)

29 (40.30%)

Chi-square
value (X2value)

4.533

4.516

pact

pact

P-value

0.033

0.035

pact

pact

Significance
(P<0.05)

S

S

pact

pact

Table 3. The correlation between BI with FSS and MFIS.
Item
Barthel
Index (BI)

Fatigue
measurement

r

P-value

Significance

FSS

-0.42

0.0001

S

MFIS

-0.50

0.0001

S

Note: r: Spearman rank correlation coefficient, P-value: Probability value,
S: Significant
The correlation between the FSS and the BI was revealed to be a moderate
negative correlation where r=-0.42 as described in Figure 2. The correlation
between the MFIS and the BI was also revealed to be a moderate negative
correlation where r=-0.50 as described in Figure 3.
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Figure 3. Correlation between the Modified Fatigue Impact scale (MFIS) and

Discussion
The results of this study revealed that the PSF was prevalent among chronic
stroke patients with 62% by using the FSS and 66% by using the MFIS. Using
more than one scale to assess different domains of the PSF is recommended to
avoid bias [30]. There was a significant increase in the severity and the impact
of the post stroke fatigue in the females compared with that in the males.
The correlation between the PSF and the functional recovery was moderate
negative correlation.
The results of the current study agreed with the systematic reviews by Ponchel
[31], and Hinkle et al. [32], who justified that the PSF was more frequent in
the females due to having more psychological disturbances as depression and
anxiety. These disturbances are correlated directly with the PSF symptoms [33].
The results of the current study come with an agreement with Schepers et
al. [34], who proved that PSF was prevalent in their sample recruited. It was
prevalent at six months and twelve months in 64.1%, and 69.5% respectively
with more significant impact on the females which concluded that the PSF is a
time dependent factor.
The results of the current study come with an agreement with a review by
Nadarajah and Goh [23], who proved that the PSF has a prevalence rates that
could reach up to 70% among chronic stroke patients. It was also reported
that the severity of the PSF had a significant correlation with the rates of the
physical recovery.
The studies done by Vincent-onabajo and Adamu come with an agreement with
the current study [35]. They reported that the PSF is prevalent among chronic
stroke survivors in their study group which recommended the rehabilitation
team to have both awareness and education to address the PSF symptoms
in the chronic stroke patients to encourage for more patient participation in the
rehabilitation programs.
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The current study comes with an agreement with Duncan et al. who reported
that the prevalence rates were 66% at six months and 64% at twelve months
since stroke’s incidence with a significant negative correlation between the PSF
and the domains of the functional activity [36].
The results of the current study proved that there was a moderate negative
correlation between the central fatigue and the functional recovery which come
with an agreement to a review performed by Staub and Bogousslavsky [37].
They suggested that the post stroke fatigue affected the functional abilities.
They confirmed that the there was a significant correlation between post stroke
fatigue and brainstem and thalamic lesions. This suggests that fatigue may be
linked to the interruption of neural networks involved in tonic attention, such
as the reticular activating system and would affect the rates of the functional
recovery. It was justified that the post stroke fatigue might present with activities
that needs a sustained effort.
The current study comes with a disagreement to Appelros [38], who reported
that there was no significant association between the sex and the PSF. It was
justified that the non-medically stable patients of higher risks as heart diseases
and pulmonary diseases were not excluded.
The current study comes with a disagreement to Park et al. who reported that
the PSF was prevalent by 30% in chronic stroke patients [39]. It was justified
that there were no significant association between it and the functional recovery
and the activities of daily living. This was justified by the combination of an
organic brain lesion and the inappropriate coping with a new life situation after
the stroke leading to PSF.
The results of the current study come with a disagreement to Snaphaan et al.
who suggested that the PSF is prevalent by 33% after eighteen months of follow
up without functional impairments measured by Barthel Index and Modified
Rankin Scale [40]. It is justified that the age was not controlled in the study
group and recruiting many young stroke survivors affected the results.
The results of the current study come with a disagreement with Sarfo et al.
who reported the prevalence of PSF to be 58.9% at three months and declined
to 23.6% at the chronic stage measured during the ninth month since stroke’s
incidence [41]. This indicated that it is not highly prevalent in the chronic stage.
Another studies performed by Becker et al. and Graber et al. indicated the low
prevalence rates in the chronic stage [42,43]. The limitation of these studies is
the recruitment of small sample sizes.

Conclusion
It was concluded that the PSF is moderately prevalent among chronic stroke
patients. The PSF is significantly prevalent in the females more than the male
stroke survivors. The PSF has a moderate negative significant correlation to the
patient’s functional recovery. The results of the current study proved that the
PSF symptoms may exist in patients with good participation in their ADLs. This
also could suggest engaging easier and less complicated functional activities
during the rehabilitation sessions to help the patients actively participate in the
environment and reach the functional independency.

Limitations
The limitation of the current study was the lack of translated Arabic validated
versions to measure and evaluate the PSF symptoms. There were only two
scales translated to Arabic were found in the literature and were used in this
study. The availability of more scales would enable us to understand the fatigue
symptoms in the Arabic speaking cultures.
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