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Objective: To assess the occurrence of self-reported
fatigue among men and women who have returned
to work after stroke, and the association between 2
fatigue rating scales.

Design: A cross-sectional study.

Subjects: A total of 91 adults (58 men/33 women,
mean age 53 years) with mild to moderate disability.
Methods: Questionnaires were posted to partici-
pants approximately one year after stroke. Fatigue
was assessed with the Fatigue Severity Scale (FSS)
and the Mental Fatigue Scale (MFS).

Results: In total, 58% of the women and 33% of the
men reported fatigue on the FSS (total score =4),
and 46% of the women and 28% of the men report-
ed mental fatigue on the MFS (total score =10.5).
Being easily fatigued, decreased motivation, mental
fatigability and sensitivity to stress were the most
reported problems. FSS and MFS were moderately
associated (rho 0.517-0.732).

Conclusion: Fatigue is common among persons who
have returned to work after stroke, and interferes
with daily life. The long-term consequences of fatigue
should be addressed after stroke, especially in
women. The FSS and the MFS can be used in com-
bination, as they provide information on different
aspects of fatigue.
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troke is one of the most common causes of long-

lasting disability among adults (1, 2). In Sweden,
approximately 26,000 persons have a stroke annually
(3). Because of an increasing incidence of stroke among
young people (4) many live with its consequences for
a significant part of their lives. Common impairments
following stroke include reduced sensorimotor and
cognitive functions, as well as fatigue (5-7). Due
to advances in acute treatments and rehabilitation,
more people recover from their initial neurological

(LAY ABSTRACT )
Fatigue can be a long-lasting and disabling impairment
following stroke. There is a need for increased knowledge
of how fatigue affects people who have returned to work
after stroke, and which fatigue rating scales capture their
problems most appropriately. The aim of this study was to
assess the occurrence of self-reported fatigue among men
and women who have returned to work after stroke, and to
determine the association between 2 fatigue rating scales.
The study was based on a postal survey and includes 91
participants. Fatigue was found to be common 1 year after
stroke, especially in women, and interfered with daily life.
The 2 fatigue rating scales could be used in combination,
as they provide different information on fatigue. The find-
ings could be used to develop support that enables people
Q/ith stroke to return to and to stay at work long-term. J

impairments. Despite this, post-stroke fatigue can be
a persisting and severely disabling problem (8).
Fatigue is defined as a subjective lack of physical
and/or mental energy that interferes with various ac-
tivities (9). It is related to reduced quality of life (10,
11), increased dependence in ADL (12) and increased
mortality (12, 13). Fatigue can also have a negative im-
pact on social participation, driving, reading, sleeping
and return to work (8). Although fatigue is reported by
25-85% of stroke survivors during the first 2 years after
stroke, the occurrence of post-stroke fatigue remains
unclear due to large heterogeneity between studies
(9). Women may experience more fatigue than men
(7, 14), although the mechanisms behind this, or in
what situations fatigue occurs, are poorly described.
In addition, people with mild stroke (15, 16) who have
returned to work (17) may experience fatigue, which
could lead to difficulties in maintaining work (18). Our
previous study (19) revealed that "invisible’” impairments,
including fatigue, contributed to people feeling uncertain
about their working capacity after stroke. They also had
difficulties expressing what kind of help they needed to
deal with their problems. Overall, knowledge regarding
the occurrence of fatigue among people who have return-
ed to work and its influence on daily life and work capa-
city is limited. Such knowledge is important to be able to
provide adequate rehabilitation and support that enables
people to return to work and stay at work after stroke.
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Fatigue is most often assessed using self-reported
rating scales. Several scales are available, but no
consensus exists regarding which scale should be
preferred after stroke. Currently, the Fatigue Severity
Scale (FSS) is the most used in stroke research (9).
The FSS mainly targets fatigue defined as a sense of
physical tiredness and lack of energy (20). However,
people with stroke also commonly experience men-
tal fatigue; characterized by difficulties performing
mentally strenuous tasks for more than short periods,
increased irritability, sensitivity to stress, concentration
difficulties and emotional instability (21). The Mental
Fatigue Scale (MFS) was constructed to capture the
impact of mental fatigue on various life situations (22).

Taken together, there is a need for increased know-
ledge of how fatigue affects people who have returned
to work after stroke, and which fatigue rating scales
most appropriately capture their problems. Therefore,
the aims of this study were to assess: (i) the occur-
rence of self-reported fatigue among men and women
who have returned to work after stroke; and (ii) the
association between FSS and MFS (i.e. whether these
measures can replace or complement each other).

METHODS
Study design

This study is part of a larger project on return to work among
people with mild to moderate disability following stroke. It is
based on a postal survey targeting personal factors, work ability,
working situation and perceived consequences following stroke,
including fatigue, one year after stroke. In the current study,
only data on fatigue are presented.

Participants

Participants were identified through monthly screening of
patients admitted to Skéne University Hospital, which is the
third largest hospital in Sweden. The uptake area covers 14
municipalities, consisting of both rural and urban areas. Inclu-
sion criteria were: age 18-64 years; having had a stroke (i.e.
cerebral infarction, intracerebral haemorrhage or subarachnoid
haemorrhage) 10—14 months previously; referred to the stroke
rehabilitation outpatient clinic at Skédne University Hospital
within 180 days after stroke onset; and worked at least 25%
of full-time employment prior to the stroke. Exclusion criteria
were: extensive language deficits, severe cognitive impairment
or not being sufficiently fluent in Swedish to answer the ques-
tionnaire. Participants were consecutively included in the survey
from March 2017 to August 2019. A total of 178 persons were
sent the questionnaires, and 110 completed the survey. Of these,
91 persons (83%) had returned to work (RTW) after stroke and
were included in the current study (Fig. 1).

Data collection

The postal survey comprised an invitation letter including infor-
mation about the research project, a form of written informed
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Distributed study
questionnaires
n=178
124 men/54 women

.| Non-responders: n=65
v Addressee unknown: n=1

Responses

n=112
73 men/39 women

Excluded: n=2
(1 declined, 1 not fluent

A4

enough in Swedish)
Complete responses
n=110
71 men/39 women
No RTW

Excluded: n=19
13 men/6 women

v
RTW

n=91
58 men/33 women

Fig. 1. Flow chart showing the inclusion of participants. RTW: return
to work.

consent, questions on demographics and work situation, a set
of questionnaires regarding perceived work ability, fatigue
(see below), physical and cognitive disabilities after stroke
(according to the Stroke Impact Scale; SIS) (23) and a pre-paid
return envelope.

Assessment of post-stroke fatigue

To assess self-reported fatigue, the 9-item Swedish translated
version of the Fatigue Severity Scale (FSS) (24) and the Swedish
Mental Fatigue Scale (MFS) (22) were used.

The FSS consists of 9 statements concerning the impact of
fatigue on daily life, e.g. "My motivation is lower when [ am
fatigued”. Items are scored on a Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree). The total score repre-
sents the mean of the 9 statements and ranges from 1 to 7, where
a greater score indicates more fatigue (20). Most commonly, a
cut-off score of >4 is used to classify post-stroke fatigue (9).
The FSS has demonstrated adequate validity and reliability in
other diagnoses (24, 25) and satisfactory internal reliability
after stroke (26, 27).

The MFS consist of 15 questions targeting different symptoms
of mental fatigue, including affective, cognitive and sensory
symptoms, duration of sleep and daytime variation in symptom
severity (during common activities). Each item has 4 response
options: 0 corresponds to normal function, 1 indicates a prob-
lem, 2 a pronounced symptom, and 3 a maximal symptom. It
is also possible to select a rating between 2 response options
(i.e. 1.5, 2.5, etc.). Items 1-14 are used to calculate the total
score, whereas item 15 provides additional information on
daytime variation of symptoms. A total score >10.5 indicates
fatigue (28). The MFS was constructed to capture mental fa-
tigue irrespective of illness and has demonstrated high internal
consistency in neurological conditions including stroke (22).
It has shown ability to identify self-perceived fatigue among
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Table I. Participants’ characteristics approximately 1 year after
stroke (n=91)

All Men Women
n=91 n=58 n=33
n (%) n (%) n (%)

Age
<50 years 28 (31) 19(33) 8(24)
50-59 years 43 (47) 27 (46) 16 (49)
260 years 20 (22) 12(21) 9(27)

Stroke type
Infarction (CI) 72 (79) 45 (78) 27 (82)
Haemorrhage (ICH/SAH) 19 (21) 13 (22) 6(18)
Perceived overall recovery (SIS-9), % recovered

30-69 8 (9) 4(7) 4 (12)

70-89 26 (28) 17 (29) 9 (27)

90-100 57 (63) 37 (64) 20(61)
Living alone

Yes 18 (20) 10 (17) 8 (24)

No 73 (80) 48 (83) 25 (76)
Education?®

Elementary/high school (9-13 years)

University graduation (=3 years)
Sedentary/mobile work

Sitting 34 (37) 20(34) 14 (43)

Mobile 24 (26) 15(26) 9 (27)

Both sitting and mobile 33 (36) 23 (40) 10 (30)
Degree of full-time employmentb, %

55 (60) 37 (64) 18 (55)
35(39) 21(36) 14 (44)

<75 26 (29) 13(23) 13(39)
75-100 62 (68) 43 (74) 19 (58)
Retired/stopped working 3(3) 2 (3) 1(3)

21 missing. 100% =40 h per week.
CI: cerebral infarction; ICH: intracerebral haemorrhage; SAH: subarachnoid
haemorrhage; SIS-9: Stroke Impact Scale (version 3.0), domain 9 (23).

people with mild stroke compared with healthy subjects (21)
irrespective of age, sex and education (28).

Data analysis

Descriptive statistics were used to characterize the participants’
demographics and clinical characteristics. Relative frequencies,
medians and quartiles were used to describe occurrence of self-
reported fatigue among men and women, as assessed by the FSS
and MFS. To promote meaningful interpretation of the data,
the item scores were categorized into 2 and 3 severity levels,
respectively. For the FSS, an item score between 1 and 3 was
considered disagreement (i.e. no or minor problem) and >4 as
agreement (i.e. moderate to severe problem). For the MFS, item
scores 0—0.5 were categorized as normal function, 1-1.5 as a
problem, and 2-3 as pronounced to maximal symptoms. The
proportion of participants with fatigue was determined using
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the recommended cut-off levels for the FSS total score (>4) (9)
and for the MFS total score (>10.5) (28).

To test for differences in reported fatigue among men and
women, the Mann—Whitney U test was used for individual
items and total scores. Associations between the 2 fatigue scales
were calculated using Spearman’s rank correlation coefficient.
The strength of the correlations was interpreted as: rho <0.3
negligible; 0.3 to <0.5 low; 0.5 to <0.7 moderate; 0.7 to <0.9
high; and >0.9 very high (29). p-values <0.05 were considered
significant in all analyses. All statistical analyses were perform-
ed using IBM SPSS Statistics for Windows (Version 26.0.
Released 2019. Armonk, NY: IBM Corp).

Ethics considerations

The study was approved by the Regional Ethical Review Board
in Lund, Sweden (Dnr 2016/1064). Written informed consent
was obtained from all participants before inclusion, and the
principles of the Declaration of Helsinki were followed. All
data were handled confidentially and securely stored separate
from any personal contact information.

RESULTS

Participants

As shown in Table I, 58 (64%) men and 33 (36%) women,
age range 29-65 years (mean 53 years, SD 8), were in-
cluded. The majority had had a stroke due to a cerebral
infarction and perceived themselves to be fairly well
recovered from their stroke. Most participants reported
no or minor problems with memory, cognition, strength
and mobility, but approximately one-quarter perceived
some limitations regarding work and leisure activities, as
assessed by the SIS. All participants had returned to work
after stroke, and all but 3 were still working at the time
of answering the survey. Sixty-eight percent of the par-
ticipants worked at least 75% of full-time employment,
and 19% of the men and 30% of the women had a lower
degree of employment compared with before stroke.

Occurrence of self-reported fatigue

Fatigue Severity Scale. As can be seen in Table 11, both
men and women reported problems with fatigue on the

Table II. Score distribution (%) and median scores for individual items and total score of the Fatigue Severity Scale (FSS) among the

58 men and 33 women

Disagreement (1-3) Agreement (4-7) Median score (Q3-Q1)

Men/Women Men/Women Men/Women p-value*

1. My motivation is lower when I am fatigued 31/21 69/79 5 (6-3)/6 (6-4) 0.318
2. Exercise brings on my fatigue® 90/67 10/33 2 (2-1)/3 (4-1) 0.013
3. I am easily fatigued 43/24 57/76 4 (5-2)/5 (6-4) 0.033
4. Fatigue interferes with my physical functioning® 53/36 47/64 3 (5-2)/5 (6-3) 0.008
5. Fatigue causes frequent problems for me 69/49 31/51 2 (4-1)/4 (5-3) 0.003
6. My fatigue prevents sustained physical functioning 64/49 36/51 2 (4-1)/4(5-2) 0.59

7. Fatigue interferes with carrying out certain duties and responsibilities 66/30 34/70 2 (4-2)/5 (6-3) 0.002
8. Fatigue is among my three most disabling symptoms 53/36 47/64 3 (6-1)/5(7-2) 0.152
9. Fatigue interferes with my work, family, or social life 64/39 36/61 3 (5-1)/4 (6-2) 0.038
Total score (max. 7)@ 3 (4-2)/5 (5-3) 0.006

*Mann-Whitney U test for significant difference between men and women. Italic numbers indicates statistical significance (i.e., p-value <0.05) ?1 missing
response (male). Items are scored on a 7-graded Likert scale, from 1 “strongly disagree” to 7 “strongly agree”. Response options 1-3 indicate no or minor
problem (disagreement) and 4-7 a moderate to severe problem (agreement). Total score range: 1-7 (sum of item 1-9, divided by 9). Fatigue =total score =4 (9).

J Rehabil Med 53, 2021
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FSS. Among the men, 57% agreed (i.e. item score >4)
that they were easily fatigued and 47% that fatigue was
1 of their 3 most disabling symptoms. Sixty-nine percent
of'the men agreed that their motivation was lower when
fatigued, and 47% that fatigue interfered with their phys-
ical functioning. Approximately one-third of the men
reported that their fatigue caused frequent problems,
prevented sustained physical functioning, interfered
with duties and responsibilities and interfered with work,
family or social life. Only 10% of the men agreed that
exercise brought on their fatigue. Median item scores
ranged from 2 to 5, with the highest scores (i.e. highest
agreement) for the statement ”My motivation is lower
when [ am fatigued” (median 5, IQR 6-3) and the lowest
for ”Exercise brings on my fatigue” (median 2, IQR
2-1). The men’s total FSS scores ranged from 1 to 6
(out of a maximum of 7) with a median of 3. In total,
33% of the men scored above the established cut-off
level for fatigue (i.e. total score >4).

Among the women, 76% agreed that they were easily
fatigued and 64% that fatigue was one of their 3 most
disabling symptoms. Seventy-nine percent of the women
agreed that their motivation was lower when fatigued.
Approximately two-thirds of the women reported that
fatigue interfered with carrying out certain duties and
responsibilities, with their physical functioning and
with work, family, or social life. Approximately half of
the women agreed that fatigue caused them frequent
problems and that it prevented sustained physical
functioning. One-third of the women agreed that exer-
cise brought on their fatigue. Median item scores ranged
from 3 to 6, with the highest scores for "My motivation
is lower when I am fatigued” (median 6, IQR 6—4) and
the lowest for ”Exercise brings on my fatigue” (median
3,IQR 4-1). The women’s FSS total scores ranged from

1 to 6, with a median of 5. In total, 58% of the women
scored above the cut-off level for fatigue.

The women had significantly higher FSS scores than
the men in 6 out of 9 items, and a significantly higher
total score (p=0.006).

Mental Fatigue Scale. As can be seen in Table I11, both
men and women reported symptoms of mental fatigue
according to the MFS. Among the men, 59% reported
at least some degree of problem (i.e. item score >1)
with mental fatigability and 53% with sensitivity to
stress. Between 33% and 38% reported problems with
memory, fatigue in general, lack of initiative, concen-
tration difficulties and slowness of thinking. The other
symptoms were reported as problematic by over 20%
of the men. Pronounced or maximal symptoms (i.e.
item score >2) were most common for sensitivity to
stress, mental fatigability and concentration difficulties
(reported by 9-19% of the men). For the remaining
items, the proportion with pronounced symptoms was
less than 5%. Median item scores varied between 0 and
1 (out of 3), with the highest scores (i.e. most symp-
toms) for mental fatigability and sensitivity to stress
(median 1.0, IQR 1.5-0.0) and the lowest for mental
recovery and decreased/increased sleep (median 0.0,
IQR 0.5-0.0). The men’s total MFS scores ranged from
0 to 22 (out of a maximum of 42) with a median of
7.5. In total, 28% of the men scored above the cut-off
level for fatigue (total score >10.5).

Among the women, as many as 85% reported some
degree of problem with mental fatigability. Between
61% and 67% experienced problems with fatigue in
general, sensitivity to stress and concentration difficul-
ties. More than half, 54-58%, reported problems with
lack of initiative, emotional instability, sensitivity to
noise, irritability and slowness of thinking. Forty-six

Table III. Score distribution (%) and median scores for individual items and total score of the Mental Fatigue Scale (MFS) among the

58 men and 33 women

Normal function (0-0.5) Problem (1-1.5)

Pronounced to maximal

symptoms (2-3) Median score (Q3-Q1)

Men/women Men/women Men/women Men/women p-value*
1. Fatigue in general 64/33 33/58 3/9 0.5 (1.0-0.5)/1.0 (1.5-0.5) 0.004
2. Lack of initiative 66/42 31/52 3/6 0.5 (1.0-0.0)/1.0 (1.0-0.5 0.036
3. Mental fatigability 41/15 43/46 16/39 1.0 (1.5-0.0)/1.5 (2.0-1.0) 0.004
4. Mental recovery 78/70 19/18 3/12 0.0 (0.5-0.0)/0.5 (1.0-0.0) 0.333
5. Concentration difficulties 67/39 24/52 9/9 0.5 (1.0-0.0)/1.0 (1.0-0.0) 0.090
6. Memory problems 62/55 36/46 2/0 0.5 (1.0-0.0)/0.5 (1.0-0.0) 0.631
7. Slowness of thinking 67/46 29/45 4/9 0.5 (1.0-0.0)/1.0 (1.0-0.5) 0.044
8. Sensitivity to stress 47/37 34/33 19/30 1.0 (1.5-0.0)/1.0 (2.0-0.5) 0.268
9. Emotional instability 71/42 27/52 2/6 0.0 (1.0-0.0)/1.0 (1.0-0.0) 0.023
10. Irritability 73/45 24/49 3/6 0.5 (1.0-0.0)/1.0 (1.0-0.0) 0.042
11. Sensitivity to light 76/67 24/24 0/9 0.0 (1.0-0.0)/0.0 (1.0-0.0) 0.587
12. Sensitivity to noise 71/42 26/46 3/12 0.3 (1.0-0.0)/1.0 (1.0-0.0) 0.011
13. Decreased sleep 79/67 16/27 5/6 0.0 (0.5-0.0)/0.0 (1.0-0.0) 0.330
14. Increased sleep 77/61 21/30 2/9 0.0 (0.5-0.0)/0.5 (1.0-0.0) 0.149

Total score (max. 42)

7.5 (11.0-3.0)/9.5 (15.5-6.0) 0.013

*Mann-Whitney U test for difference between men and women. Italic numbers indicates statistical significance (i.e., p-value <0.05).
Individual items are scored on a 7-graded scale ranging from 0-3 (0-0.5 = normal function, 1-1.5=problem, 2-2.5= pronounced symptom, 3=maximal symptom).

Total score range: 0-42 (sum of item 1-14). Fatigue =total score 210.5 (28).

www.medicaljournals.se/jrm



JRM

Proportion (%) with fatigue

JRM

JRM

70 B Men

Women

50 46

40
33

30 28

20

FSS (total score >4) MEFS (total score >10.5)

Fig. 2. Bar chart demonstrating the proportion of men (n=58) and
women (n=233) with fatigue according to established cut-off levels for
the Fatigue Severity Scale (FSS) and the Mental Fatigue Scale (MFS).

percent reported problems with memory and 30-39%
with mental recovery, sensitivity to light and decreased/
increased sleep. Pronounced or maximal symptoms
were most common for mental fatigability, sensitivity to
stress, mental recovery and sensitivity to noise (reported
by 12-39% of the women). For the remaining items,
the proportion with pronounced symptoms was less
than 10%. Median item scores varied between 0 to 1.5,
with the highest score for mental fatigability (median
1.5, IQR 2.0-1.0) and the lowest for sensitivity to light
and decreased sleep (median 0.0, IQR 1.0-0.0). The
women’s total MFS scores ranged from 1 to 22, with a
median of 9.5. In total, 46% of the women scored above
the cut-off level for fatigue.

The women had significantly higher MFS scores
than the men in 8 out of 14 items, and also a signifi-
cantly higher total score (p=0.013) (see Fig. 2).

Association between the 2 rating scales

As shown in Table IV, the FSS and the MFS were
significantly correlated, both regarding the total scores
(tho 0.732, p<0.001) and with respect to the occur-
rence of fatigue according to the cut-off levels (rho
0.517, p<0.001). The association for the total scores
was slightly stronger among men (rho 0.697) than

Table IV. Association (rho) between the Fatigue Severity Scale
and the Mental Fatigue Scale regarding total scores and occurrence
of fatigue according to cut-off levels

All Men Women
n=902 p-value n=572 p-value n=33 p-value

FSS and MFS total scores 0.732 <0.001 0.697 <0.001 0.665 < 0.001
Occurrence of fatigue® 0.517 <0.001 0.469 <0.001 0.537 0.001

@0ne missing response for the FSS.

bAccording to cut-off levels: FSS 24 (9), MFS 210.5 (28).

Rho: Spearman’s rank correlation coefficient. FSS: Fatigue Severity Scale.
MFS: Mental Fatigue Scale. Italic numbers indicates statistical significance
(i.e., p-value <0.05).

Fatigue and return to work after stroke p.5 of 8

Table V. Cross table showing the proportion of men and women
(% men/women) with self-reported fatigue, as assessed by the
Fatigue Severity Scale and the Mental Fatigue Scale (total score
above cut-off), n=58 men?/33 women

Fatigue FSS (=4) No fatigue FSS (< 4) Total

Fatigue MFS (210.5)  19/40 9/6 28/46
No fatigue MFS (<10.5) 14/18 58/36 72/54
Total 33/58 67/42 100/100

FSS: Fatigue Severity Scale, cut-off for total score according to Cumming et al.
(9). MFS: Mental Fatigue Scale, cut-off for total score according to Johansson
et al. (28). 20One missing for the FSS.

among women (tho 0.667), whereas the association for
occurrence of fatigue according to the cut-off levels
was slightly stronger among the women.

As shown in Fig. 2, a larger proportion of partici-
pants with fatigue were identified with the FSS com-
pared with the MFS among both men and women. The
results also show that, although the ratings on the 2
scales were associated, there were some discrepancies
(Table V). Among those who scored above the FSS
cut-off for fatigue, 42% of the men and 32% of the
women were below the cut-off for the MFS. Conver-
sely, among those with fatigue according to the MFS,
31% of the men and 13% of the women did not reach
the cut-off for the FSS. This means that 19% of the men
and 40% of the women had fatigue according to both
scales, and an additional 23% of the men and 24% of
the women according to only one of the scales.

DISCUSSION

This study shows that self-reported fatigue is relatively
common among persons who have returned to work ap-
proximately one year after stroke, and that it interferes
with functioning and everyday life in different ways.
Two-thirds of the women and almost half of the men
reported fatigue (i.e. total score > cut-off) on at least
1 of the 2 rating scales FSS and MFS. Being easily
fatigued, decreased motivation, mental fatigability and
sensitivity to stress were among the most commonly
reported problems. The 2 fatigue rating scales were
moderately associated, indicating that they capture
somewhat different aspects of self-reported fatigue.
The results of the current study confirm previous
qualitative studies showing that fatigue is a common
and disabling problem among people with mild stroke
(30, 31) and among those who have returned to work
(18). The occurrence of fatigue in the current study
sample ranged between 34% and 42% depending on the
rating scale used. This is in agreement with previous
studies that show a prevalence of fatigue between
23% and 40% in people with mild stroke or transient
ischaemic attack (TIA) (32). Although studies that
have investigated fatigue after return to work are few,
the current results are in agreement with the study by

J Rehabil Med 53, 2021
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Andersen et al. (17), who found that 46% of the par-
ticipants who were employed 2 years after stroke still
experienced fatigue.

Our findings of higher reported prevalence of fatigue
in women compared with men is consistent with other
studies (7, 14), even though the underlying mecha-
nisms are unclear. One contributing factor might be
sex-related differences in daily life responsibilities,
where women more often take responsibility for the
household, children and caring for older relatives
in addition to working life. In the current study, the
most significant difference between men and women
was found for the FSS item ”Fatigue interferes with
carrying out certain duties and responsibilities”, where
the proportion of women who agreed was twice that
of men.

When analysing data at the item level we found that
the FSS item with the lowest scores (i.e. low agreement)
was item 2: “Exercise brings on my fatigue”, which
indicates that exercise does not commonly worsen
fatigue. This adds important knowledge, as there is
limited research regarding the impact of exercise on
post-stroke fatigue. Physical activity and exercise are
key components of secondary prevention after stroke
(33). It is therefore of importance to point out that
exercise does not necessarily worsen fatigue, which,
in itself, is often perceived as a barrier to exercise (34)
and has been linked to a higher mortality rate because
of'its association with a sedentary lifestyle (12). In ad-
dition, the MFS ratings show that specific symptoms
of mental fatigue are especially common, such as
increased mental fatigability and sensitivity to stress,
which were reported by the majority of both men and
women, whereas sensitivity to light and sleep distur-
bances were not particularly common in this group.

A larger proportion of participants with fatigue (ac-
cording to the cut-off levels) were identified using the
FSS compared with the MFS. This may be due to the
scales capturing different aspects of fatigue. Whereas
the MFS targets a number of predefined symptoms of
mental fatigue and asks the respondent to rate his or her
situation in comparison with how it was before stroke,
the FSS focuses on how fatigue affects everyday life in
general, including work, social and physical activities.
As the scales provide different types of information,
direct comparison regarding their sensitivity in detect-
ing fatigue is difficult. However, our findings indicate
that using both scales in combination increases the pos-
sibility of detecting persons who experience problems
with fatigue. In fact, fatigue was identified among 42%
of the men and 64% of the women for at least one of
the rating scales when used in combination, which is
more than if only one of the scales is used. As indicat-
ed by the moderate correlation between the MFS and
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the FSS, not all those who experience problems with
fatigue in daily life (i.e. above the cut-off on the FSS)
have mental fatigue (i.e. above the cut-off on the MFS).
However, most of those who had fatigue according
to only one of the rating scales scored fairly close to
the cut-off levels on both. High ratings on individual
items should be considered even if a person does not
score above the established total score cut-off levels.

Methodological considerations

Regarding the fatigue rating scales used in the cur-
rent study, the MFS has been developed specifically
to assess fatigue after stroke, but is not yet widely
used internationally. This makes direct comparison
with other studies difficult. The symptoms of mental
fatigue in the MFS can also be related to depression
and cognitive impairments (21, 28). However, mental
fatigue has been determined a separate construct that
should not be confused with depression (21, 35).
Further evaluation of the psychometric properties of
the MFS is needed in future research. Regarding the
FSS, the fact that it rests on the patient’s own defini-
tion of fatigue can be considered both a strength and
a limitation. The validity of the FSS after stroke has
been questioned, as the respondents may not be able
to distinguish their fatigue from their neurological
deficit (36). A 7-item version of the FSS (item 1 and
2 removed) has been suggested to be more valid in
stroke populations (37), but the validity needs to be
further studied among people with mild to moderate
stroke and among those who have returned to work.
Moreover, not all who report problems with fatigue
during an interview score above the cut-off for the FSS
(7). In a qualitative study, based on semi-structured
interviews, fatigue was identified in as much as 72% of
the participants one year after mild stroke (15). Taken
together, this indicates a need to further develop how
post-stroke fatigue is defined and assessed.

Clinical implications

The findings of the current study highlight the need to
address fatigue among people who have returned to
work after stroke, and to use rating scales that capture
various fatigue-related problems. Recovering from a
stroke and adapting to a life with impairments takes
time. Problems with fatigue may enhance as demands
increase; for example, when one resumes work and other
responsibilities, but few persons, on work resumption,
have any ongoing rehabilitation (38). Difficulties in
understanding and expressing ones problems and needs,
and the fact that few seem to talk about problems related
to fatigue with their doctor (7) may lead to long-term
restrictions in participation (39). Fatigue does not appear
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to resolve spontaneously, but may even increase over
time (16). Increased problems with fatigue during the
first year after stroke has been associated with a reduc-
tion in professional activity (40). Thus, fatigue might be
a contributing factor to why several participants in the
current study reported limitations in work and leisure
activities despite relatively mild impairments.

To enable people with stroke to return to and stay
at work, there is a need for increased awareness about
post-stroke fatigue in healthcare, as well as among
persons with stroke, their families and employers. Sup-
porting people to develop efficient fatigue management
strategies could potentially improve their long-term
health and well-being. The findings of the current
study indicate that fatigue management interventions
should target all areas of life, including work, family,
social life and physical activity. Specific symptoms,
as well as the patient’s health and life situation as a
whole, need to be considered. In the assessment of
fatigue, it is important to be aware that different fatigue
rating scales provide different types of information.
Moreover, all fatigue-related information should be
considered, not merely if the total score is above or
below a cut-off (i.e. fatigue/not fatigue). Distinguish-
ing between different types of fatigue (e.g. physical
and mental fatigue) and how these are exacerbated by
activities and environments is necessary when advising
on self-management strategies (41). Currently, there
is limited consensus regarding the definition of post-
stroke fatigue or its underlying mechanisms, which
underscores the importance of further research. More
research is also needed regarding factors influencing
self-reported fatigue among people who have returned
to work after stroke, including sex, stroke characteris-
tics and working situation.

Strengths and limitations

A strength of this study is that 2 different fatigue rating
scales, which provide complementary information,
were used for the data collection. By analysing the
data at the item level, and with special attention to dif-
ferences between men and women, we could provide
more detailed and clinically relevant results. A limita-
tion is that more men than women were included in the
study. However, this corresponds to the sex distribution
among those who have a stroke before the age of 65
years in Sweden (3). As the study included participants
with mostly mild to moderate disabilities who had
returned to work, the findings cannot be generalized
to stroke survivors with more severe disabilities. Since
the assessments were based on self-reports adminis-
tered by a postal survey, people with severe language
or cognitive deficits were excluded. The relatively low
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response rate (63%) of the survey is also a limitation.
The fact that this study targeted people in mid-life who
had returned to work after stroke might have contribut-
ed to several people not responding.

Conclusion

The results of this study indicate that fatigue is a com-
mon problem among persons who have returned to
work after stroke. Consequences of fatigue should be
addressed long term after stroke, especially in women,
as they report more fatigue-related problems. The 2
fatigue rating scales, FSS and MFS, can be used in
combination, as they provide information on different
aspects of fatigue.

ACKNOWLEDGEMENTS

Funding. The study was supported by grants from NEURO
Sweden and “Stiftelsen for bistand at rérelsehindrade i Skane”.

The authors thank all persons who participated in the study
and Michael Miller RTP, PhD, for language editing.

The authors have no conflicts of interest to declare.

REFERENCES

1. Feigin VL, Norrving B, Mensah GA. Global burden of stroke.
Circ Res 2017; 120: 439-4438.

2. Adamson J, Beswick A, Ebrahim S. Is stroke the most
common cause of disability? J Stroke Cerebrovasc Dis
2004; 13: 171-177.

3. Socialstyrelsen. Statistikdatabas for stroke. 2019 [updated
2020 Dec 02; cited 2021 Jan 14]. Available from: https://
sdb.socialstyrelsen.se/if_stroke/val.aspx.

4. Rosengren A, Giang KW, Lappas G, Jern C, Toren K, Bjorck
L. Twenty-four-year trends in the incidence of ischemic
stroke in Sweden from 1987 to 2010. Stroke 2013; 44:
2388-2393.

5. Alguren B, Lundgren-Nilsson A, Sunnerhagen KS. Functio-
ning of stroke survivors--A validation of the ICF core set
for stroke in Sweden. Disabil Rehabil 2010; 32: 551-559.

6. Paanalahti M, Berzina G, Lundgren-Nilsson A, Arndt T,
Sunnerhagen KS. Examination of the relevance of the ICF
cores set for stroke by comparing with the Stroke Impact
Scale. Disabil Rehabil 2019; 41: 508-513.

7. Crosby GA, Munshi S, Karat AS, Worthington E, Lincoln
NB. Fatigue after stroke: frequency and effect on daily
life. Disabil Rehabil 2012; 34: 633-637.

8. White JH, Gray KR, Magin P, Attia J, Sturm J, Carter G, et
al. Exploring the experience of post-stroke fatigue in com-
munity dwelling stroke survivors: a prospective qualitative
study. Disabil Rehabil 2012; 34: 1376-1384.

9. Cumming TB, Packer M, Kramer SF, English C. The pre-
valence of fatigue after stroke: a systematic review and
meta-analysis. Int J Stroke 2016; 11: 968-977.

10. Naess H, Waje-Andreassen U, Thomassen L, Nyland H,
Myhr KM. Health-related quality of life among young adults
with ischemic stroke on long-term follow-up. Stroke 2006;
37: 1232-1236.

11. Tang WK, Lu JY, Chen YK, Mok VC, Ungvari GS, Wong
KS. Is fatigue associated with short-term health-related
quality of life in stroke? Arch Phys Med Rehabil 2010; 91:
1511-1515.

J Rehabil Med 53, 2021



JRM

JRM

JRM

p. 8 of 8

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

26.

A. Norlander et al.

Glader EL, Stegmayr B, Asplund K. Poststroke fatigue:
a 2-year follow-up study of stroke patients in Sweden.
Stroke 2002; 33: 1327-1333.

Mead GE, Graham C, Dorman P, Bruins SK, Lewis SC, Dennis
MS, et al. Fatigue after stroke: baseline predictors and influ-
ence on survival. Analysis of data from UK patients recruited
in the International Stroke Trial. PLoS One 2011; 6: e16988.
Palm S, Ronnback L, Johansson B. Long-term mental fati-
gue after traumatic brain injury and impact on employment
status. J Rehabil Med 2017; 49: 228-233.

Carlsson GE, Mdller A, Blomstrand C. Consequences of
mild stroke in persons <75 years - a 1-year follow-up.
Cerebrovasc Dis 2003; 16: 383-388.

Terrill AL, Schwartz JK, Belagaje SR. Best practices for the
interdisciplinary rehabilitation team: a review of mental
health issues in mild stroke survivors. Stroke Res Treat
2018; 2018: 6187328.

Andersen G, Christensen D, Kirkevold M, Johnsen SP. Post-
stroke fatigue and return to work: a 2-year follow-up. Acta
Neurol Scand 2012; 125: 248-253.

Palstam A, Tornbom M, Sunnerhagen KS. Experiences of
returning to work and maintaining work 7 to 8 years after
a stroke: a qualitative interview study in Sweden. BMJ
Open 2018; 8: e021182.

Lindgren I, Broggrdh C, Pessah-Rasmussen H, Jonasson
SB, Gard G. Work conditions, support, and changing per-
sonal priorities are perceived important for return to work
and for stay at work after stroke - a qualitative study.
Disabil Rehabil 2020; 26: 1-7. [Epub ahead of print].
Krupp LB, LaRocca NG, Muir-Nash ], Steinberg AD. The
fatigue severity scale. Application to patients with multiple
sclerosis and systemic lupus erythematosus. Arch Neurol
1989; 46: 1121-1123.

Johansson B, Rénnback L. Mental fatigue and cognitive
impairment after an almost neurological recovered stroke.
ISRN Psychiatry 2012; 2012: 686425.

. Johansson B, Starmark A, Berglund P, Rodholm M, Rénn-

bdck L. A self-assessment questionnaire for mental fatigue
and related symptoms after neurological disorders and
injuries. Brain Inj 2010; 24: 2-12.

Duncan P, Bode R. Min Lai S, Perera S; Glycine Antagonist
in Neuroprotection Americans Investigators. Rasch ana-
lysis of a new stroke-specific outcome scale: the Stroke
Impact Scale. Arch Phys Med Rehabil 2003; 84: 950-963.
Mattsson M, Mdéller B, Lundberg I, Gard G, Bostrom C.
Reliability and validity of the Fatigue Severity Scale in
Swedish for patients with systemic lupus erythematosus.
Scand J Rheumatol 2008; 37: 269-277.

Lexell J, Jonasson SB, Brogardh C. Psychometric properties
of three fatigue rating scales in individuals with late effects
of polio. Ann Rehabil Med 2018; 42: 702-712.

Valko PO, Bassetti CL, Bloch KE, Held U, Baumann CR.
Validation of the Fatigue Severity Scale in a Swiss cohort.
Sleep 2008; 31: 1601-1607.

www.medicaljournals.se/jrm

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Schepers VP, Visser-Meily AM, Ketelaar M, Lindeman E.
Poststroke fatigue: course and its relation to personal
and stroke-related factors. Arch Phys Med Rehabil 2006;
87: 184-188.

Johansson B, Ronnback L. Evaluation of the Mental Fatigue
Scale and its relation to cognitive and emotional functio-
ning after traumatic brain injury or stroke. Int J Phys Med
Rehabil 2014; 2: 1-7.

Mukaka MM. Statistics corner: a guide to appropriate use
of correlation coefficient in medical research. Malawi Med
J 2012; 24: 69-71.

Flinn NA, Stube JE. Post-stroke fatigue: qualitative study
of three focus groups. Occup Ther Int 2010; 17: 81-91.
Carlsson G, Mdéller A, Blomstrand C. A qualitative study of
the consequences of ‘*hidden dysfunctions’ one year after
a mild stroke in persons <75 years. Disabil Rehabil 2009;
26: 1373-1380.

Moran GM, Fletcher B, Feltham MG, Calvert M, Sackley
C, Marshall T. Fatigue, psychological and cognitive im-
pairment following transient ischaemic attack and minor
stroke: a systematic review. Eur J Neurol 2014; 21:
1258-1267.

Brouwer R, Wondergem R, Otten C, Pisters MF. Effect of
aerobic training on vascular and metabolic risk factors
for recurrent stroke: a meta-analysis. Disabil Rehabil
2019: 1-8.

Bonner NS, O’Halloran PD, Bernhardt J, Cumming TB. De-
veloping the Stroke Exercise Preference Inventory (SEPI).
PLoS One 2016; 11: e0164120.

Chen K, Marsh EB. Chronic post-stroke fatigue: it may no
longer be about the stroke itself. Clin Neurol Neurosurg
2018; 174: 192-197.

Mead G, Lynch ], Greig C, Young A, Lewis S, Sharpe M.
Evaluation of fatigue scales in stroke patients. Stroke
2007; 38: 2090-2095.

Lerdal A, Kottorp A. Psychometric properties of the Fatigue
Severity Scale-Rasch analyses of individual responses in
a Norwegian stroke cohort. Int J Nurs Stud 2011; 48:
1258-1265.

Faux SG, Arora P, Shiner CT, Thompson-Butel AG, Klein LA.
Rehabilitation and education are underutilized for mild stroke
and TIA sufferers. Disabil Rehabil 2018; 40: 1480-1484.
Norlander A, Iwarsson S, Jonsson AC, Lindgren A, Mansson
Lexell E. Living and ageing with stroke: an exploration of
conditions influencing participation in social and leisure
activities over 15 years. Brain Inj 2018; 32: 858-866.
Radman N, Staub F, Aboulafia-Brakha T, Berney A, Bo-
gousslavsky J, Annoni JM. Poststroke fatigue following
minor infarcts: a prospective study. Neurology 2012; 79:
1422-1427.

Ezekiel L, Field L, Collet J, Dawes H, Boulton M. Experiences
of fatigue in daily life of people with acquired brain injury:
a qualitative study. Disabil Rehabil 2020: 1-9. [Epub
ahaed of print].



