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Background: Studies suggest that fatigue and cognitive impairment may be present
after transient ischemic attack (TIA) or minor stroke, but little is known about conse-
quences in daily life. The main aim was to explore the presence of fatigue, cognitive
impairment, and consequences in daily life after minor stroke-TIA. Methods: Patients
(n = 92) were consecutively recruited from the Stroke Unit and were assessed within 2
weeks of hospital admission for first-ever and 3 months later. Control participants
(n = 89) were recruited from the same population as the patients. Measures included
the Fatigue Assessment Scale (FAS), Montreal Cognitive Assessment (MoCA), and
The European Quality of Life index (EQ-5D-5L). Results: The prevalence of substantial
fatigue was 65.2% (confidence interval [CI] 95%: 54.6%-74.8%) and extreme fatigue
was 20.7% (CI 95%: 12.9%-30.4%) in minor stroke-TIA patients. The prevalence of sub-
stantial fatigue in controls was 23.5% (CI95%: 15.0%-34.0%) and extreme fatigue was
4.5% (CI 95%: 1.8%-11.0%). The mean (SD) score on the MoCA was 24.1 (3.2) for the
patients group and 27.3 (2.4) for controls (P < .001). FAS showed the strongest nega-
tive correlation score with the EQ-5D-5L index (r =¡0.480; P< .0001), higher levels of
mental and physical fatigue are associated with lower EQ-5D-5L index (r = ¡0.376; P
< .001 and r = ¡0.497; P <.001, respectively). The correlations between the FAS and
the MoCA measures were no significant. MoCA was not significantly correlated with
EQ-5D-5L. Conclusions: Fatigue was a very common symptom in TIA/minor stroke
patients. The fatigue had a significant impact on the health-related quality of life con-
struct in its entirety, even after accounting for the influence of several factors.
Key Words: Health-related quality of life—fatigue—cognitive impairment—
TIA—minor stroke—stroke outcome measures
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Introduction

Fatigue is very common poststroke phenomenon, with
significant implications for quality of life.1-3 The frequency
of self-reported fatigue is roughly twice as high in patients
poststroke as in matched control subjects.4 Poststroke
fatigue often poses a barrier to return to work and
reduced physical function, daily activities, quality of life,
and rehabilitation potential.1,4-9

Transient ischemic attack (TIA) and minor stroke is
associated with an increased risk of subsequent stroke, and
treatment is focused on secondary stroke prevention.10 It is
currently assumed that patients do not experience any
TIA-induced sequela; however, patients have reported
residual impairments after these minor events.11 Although
fatigue is important to patients, research has been limited,9

partly perhaps because of difficulties in measurement and
in unscramble the numerous potential causes.12
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A recently conducted systematic review have investi-
gated the prevalence of fatigue and cognitive impairment
following TIA and minor stroke suggesting these patients
experience residual impairments. However, existing stud-
ies have important limitations because few studies
included a control group and there is a paucity of studies
determining predictors of poststroke fatigue.13

The fatigue probably results from complex, poorly
understood interactions between biological and psychoso-
cial event. We consider that it is important to try to under-
stand fatigue more deeply and thus identify at-risk
patients. Our aim was to explore the presence of fatigue,
cognitive impairment, and consequences in daily life fol-
lowing clinically diagnosed TIA or minor stroke at 3
months after the event, and to identify predictors of
fatigue.

Methods

Patients were consecutively recruited from the Stroke
Unit at the Infanta Cristina University Hospital (Badajoz,
Spain) between 1 January 2016 and 1 November 2017.
The population consisted of patients aged 18 years and

over with a first-ever diagnosis of TIA or minor stroke.
The patients were diagnosed according to the clinical
practice guidelines, and the study population was
restricted to patients with a minor ischemic stroke
(National Institutes of Health Stroke Scale score �3 at
admission). In accordance with these guidelines, all
patients underwent neurological examination and brain
imaging at the time of their index event. Radiological find-
ings were used to differentiate between ischemic and
hemorrhagic stroke. Patients were excluded if the physi-
cian's examination revealed aphasia, or any circumstance
that would make evaluation unreliable, or if they were
not going to be followed up at our outpatient clinic. Con-
trol participants were recruited from the same population
as the patients, among the patients’ spouses, relatives, or
social environment. This is a nonmatched case-control
study in which we enroll controls without regard to the
number or characteristics of the cases. Controls had to be
at least 18 years old, without a history of TIA or stroke
and they were all living independently.
All patients were invited to visit our research center for

a follow-up examination at 3 months after the event. Data
were collected by means of a standardized, structured
questionnaire.

Assessment Instruments

The Fatigue Assessment Scale (FAS) was used to assess
experience of fatigue. The FAS is a 10-item general fatigue
questionnaire to assess fatigue. Five questions reflect
physical fatigue and 5 questions (questions 3 and 6-9)
assess mental fatigue. The total score ranges from 10 to
50. A total FAS score less than 22 indicate no fatigue, and
a score greater than or equal to22 indicates fatigue (2
subgroups, fatigue: scores 22-34 and extreme fatigue:
scores �35). The use of the FAS to measure fatigue after
stroke is recommended because it is feasible for most of
patients, and it has a good test-retest reliability and high
construct validity.14

The Montreal Cognitive Assessment (MoCA) was used
to determine cognitive impairment in 8 cognitive
domains. This screening instrument is composed of 30
items with score range from 0 to 30. Scores of 25 or below
indicate impairment. MoCA is broadly used and has
good sensitivity and specificity. The MoCA is easy and
quick to use and detects a higher rate of patients as cogni-
tively impaired compared with the MiniMental State
Examination (MMSE) in the acute poststroke setting.15

The European Quality of Life-5 Dimensions-5 Levels
index score (EQ-5D-5L) is a standardized instrument
developed by the EuroQol Group as a measure of health-
related quality of life that can be used in a wide range of
health conditions and treatments.16 The descriptive sys-
tem comprises 5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. The
EQ VAS records the patient's self-rated health on a verti-
cal visual analogue scale. This can be used as a quantita-
tive measure of health outcome that reflects the patient's
own judgment. The scores on these 5 dimensions can be
converted to a single summary index number. The EQ-
5D-5L descriptive system is a valid health outcome mea-
sure in patients experiencing acute stroke, with some psy-
chometric advantages in comparison with others scales.17
Other Measurements

Educational level was classified into 3 categories. These
groups approximately corresponded to levels 0-2 (prepri-
mary, primary, and lower secondary education), 3 (upper
secondary education), and 4-6 (postsecondary education).
We defined physical activity levels into sedentary activity,
light activity, moderate, and vigorous activity. To deter-
mine the socio-familial risk, the modified Gij�on scale was
applied.18 Functional outcome was assessed with the
modified Rankin Scale. Hypertension was defined as a
history of high blood pressure (�140 of 90 mmHg)
reported by the participant or the current use of antihy-
pertensives. Dyslipidemia was defined as the current use
of statins, total cholesterol greater or equal to 5.7 mmol/
L, serum triglyceride greater or equal to 1.7 mmol/L, or
low-density lipoprotein greater or equal to 3.1 mmol/L.
Diabetes mellitus was defined by previous diagnosis,
treatment with insulin/oral hypoglycemic medications,
or a fasting plasma glucose level greater or equal to 126
mg/dL or glycosylated hemoglobin greater or equal to
6.5%. Atrial fibrillation was reported by the participant or
indicated by electrocardiogram. We defined smoking by
either the current or former practice of smoking, and regu-
lar alcohol consumption defined as greater or equal to 3
times/week was assessed. Body mass index was defined
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by weight/(length2). Depression was considered if
reported by the participant or by current use of antide-
pressant medication. Self-reported family history of
stroke. Self-reported family history of dementia.
The study was approved by the Research Ethics Com-

mittee. Written informed consent was obtained from all
participants prior to their inclusion.
Analysis

Descriptive analysis was used for continuous variables
(t tests) and X test for categorical variables. Logistic
regression analysis was used to determine predictors of
fatigue at 3 months poststroke. Predictive models were
developed by first running univariate analyses between
the outcome (presence or absence of fatigue) and each
potential predictor. If the probability value was lower of
.2, the predictor was then considered for inclusion in the
multivariate model. Correlations between each of the pre-
dictors were then checked and only the predictor with the
most significant contribution to the model was included if
there was a high correlation between the predictors. The
remaining predictors were then entered in a stepwise
manner until no variable excluded from the model made
a significant contribution. Age and sex were forced into
the model, because these were identified as important
confounding variables and general practice was included
as a random effect.
To determine variables potentially predictive EQ-5D-

5L, multiple linear regressions (forward-stepwise selec-
tion) were performed. The variables relevant to the mod-
els were selected from the univariate analysis, based on a
threshold P value less or equal to .20. The final models
incorporated the standardized beta coefficients. The inde-
pendent variables with the higher standardized beta coef-
ficients are those with a greater relative effect on health-
related quality of life (HRQL).
The statistical analyses were performed using the SPSS

software package version 22.0 (SPSS Inc., Chicago, IL). All
tests were 2-sided. Statistical significance was defined as
P less than.05.
Results

Study Population

Of 200 eligible participants who were approached, 181
consented to the study. Ninety-two patients had minor
stroke (n = 60) or TIA (n = 32), and 89 was controls. Base-
line characteristics are shown in Table 1. There were sig-
nificant differences in demographic characteristics (sex
and education level), physical activity intensity, vascular
risk factors (hypertension, diabetes, coronary heart dis-
ease, and smoking), and social circumstances. There were
no significant differences in age, area of residence, body
mass index, hyperlipidemia, atrial fibrillation, coronary
heart disease, alcohol consumption, depression, family
history of stroke, and family history of dementia.

Fatigue, Cognitive Impairment and Health-Related
Quality of Life

Fatigue scores at the 3-month follow-up were signifi-
cantly higher in patients with minor stroke or TIA than in
controls (odds ratio, 1.49; 95% confidence interval [CI],
1.34-1.68; P < .0001). The prevalence of substantial fatigue
was 65.2% (CI95%: 54.6%-74.8%) and extreme fatigue was
20.7% (CI95%: 12.9%-30.4%) in patients with minor stroke
or TIA. The prevalence of substantial fatigue in controls
subjects was 23.5% (CI95%: 15.0%-34.0%) and extreme
fatigue was 4.5% (CI95%: 1.8%-11.0%). The mean (SD)
score on the MoCA was 24.1 (3.2) for the minor stroke-
TIA group and 27.3 (2.4) for the control group (P < .001).
The cases scored on average lowest in delayed recall,
visuospatial/executive, language, and abstraction subca-
tegories of the MoCA. Mean (SD) EQ-5D-5L index for
patients with minor stroke-TIA was .85 (.15) and .97 (.1)
for controls. The differences were statistically significant
(P < .001) and of great magnitude between the groups.
Also, the differences in EQ VAS records were statistically
significant between the groups (P < .001; Table 2).

Risk Factors Associated With Fatigue

Multivariate analysis using all clinical variables pro-
duced a model containing 5 variables that independently
predicted fatigue at 3 months after the event: sex, social
risk, dyslipidemia, smoking, and physical inactivity. The
Hosmer-Lemeshow x2 was 4.7 (P = .697) and the area
under the curve was .74 (95% CIs, .66-.81; Table 3).

Association Between Fatigue and Quality of Life

In the patients, FAS showed the strongest negative cor-
relation score with the EQ-5D-5L index (r = ¡.480; P <

0.0001), higher levels of mental and physical fatigue are
associated with lower EQ-5D-5L index (r = ¡.376; P <.001
and r = ¡.497; P <.001, respectively). The correlations
between the FAS score and the MoCA measures were no
significant (r = ¡.026; P = .806). MoCA score was not sig-
nificantly correlated with either EQ-5D-5L index or EQ
VAS records (Table 4 and Fig 1).
The linear regression analysis for EQ-5D-5L showed

that higher FAS index was associated with a decrease in
EQ-index score, Beta ¡.012 (95% CI ¡.017 to ¡.007,
P = .0001) and EQ-VAS score Beta ¡1.530 (95% CI ¡2.07
to ¡.979, P = .0001). Only the physical component of FAS
index had a significant association with decline in EQ-
index score and EQ-VAS score Beta ¡.022 (95% CI ¡.033
to ¡.018, P = .001) and Beta ¡2.460 (95% CI ¡3.770 to
¡1.160, P = .0001); respectively. The amount of variability
in the HRQL score explained by variation in the models is
small (adjusted R2 for the 4 models are: .23, .25, .24, .26



Table 1. Clinical characteristics between cases and controls

Controls (n = 89) Cases (n = 92) P

� Age, y, mean (SD) 58.3 (7.7) 59.5 (8.2) .317
�Male sex, n (%) 37 (43.0%) 66 (72.5%) <.001
� Body Mass Index, mean (SD) 27 (4.1) 28 (3.9) .166
� Rural residence, (%) 55 (61.8%) 44 (47.8%) .073
� Social risk, (%) 19 (21.3%) 32 (34.8%) .049

Education
� Primary school and below (%) 20 (22.5%) 38 (41.3%) .005
�Middle and high school (%) 58 (65.2%) 51 (55.4%)
� Bachelor and above (%) 11 (12.4%) 3 (3.3%)

Physical activity previous stroke
� Sedentary (%) 14 (15.7%) 24 (26.1%) <.0001
� Light intensity (%) 44 (49.4%) 62 (67.4%)
�Moderate intensity (%) 31 (34.8%) 6 (6.5%)

Medical history
� Hypertension (%) 30 (33.7%) 54 (58.7%) .001
� Hyperlipidaemia (%) 28 (31.5%) 40 (43.5%) .125
� Diabetes (%) 14 (15.7%) 28 (30.4%) .022
� Atrial fibrillation (%) 8 (9.0%) 11 (12.0%) .630
� Coronary heart disease (%) 1 (1.1%) 12 (13.0%) .002
� Smoking (%) 33 (37.1%) 59 (64.8%) <.0001
� Alcohol consumption (%) 37 (41.6%) 52 (57.1%) .039
� Depression (%) 11 (12.4%) 5 (5.4%) .121
� Family history of stroke (%) 27 (30.3%) 25 (27.2%) .743
� Family history of dementia (%) 24 (27.0%) 26 (28.6) .869

Table 2. Clinical variables in transient ischaemic attack/minor stroke and controls

Controls (n = 89) Cases (n = 92) P

Functional outcome

mRS, median (IQR) 0 (0-0) 0 (0-1) .110

Fatigue

FAS, mean (SD) 18.5 (4.2) 30.4 (5.6) <.0001

FAS physical, mean (SD) 9.9 (2.6) 16.1 (2.8) <.0001

FAS mental, mean (SD) 8.7 (2.7) 14.4 (3.4) <.0001

None (%) 65 (76.5%) 13 (14.1%) <.0001

Substantial fatigue (%) 20 (23.5%) 60 (65.2%)

Extreme fatigue (%) 4 (4.5%) 19 (20.7%)

Cognition

MoCA score, mean (SD) 27.2 (2.4) 24.1 (3.2) <.001

Visuospatial/executive, mean (SD) 4.60 (0.6) 3.72 (1.1) <.001

Animal naming, mean (SD) 2.97 (.2) 2.90 (.3) .084

Attention, mean (SD) 5.54 (.8) 4.93 (1.2) <.001

Language, mean (SD) 2.72 (.5) 2.35 (.7) <.001

Abstraction, mean (SD) 1.52 (.6) 1.23 (.8) .008

Delayed recall, mean (SD) 3.54 (1.4) 2.82 (1.8) .004

Orientation, mean (SD) 5.93 (.3) 5.79 (.6) .057

Quality of life

EQ-5D-5L index, mean (SD) .97 (.08) .84 (.15) <.001

EQ VAS records, median (IQR) 80 (20) 50 (20) <.001

Abbreviations: EQ-5D-5L, European Quality of Life-5 Dimensions-5 Levels index score; EQ VAS, self-rated health on a vertical visual

analogue scale; FAS, Fatigue Assessment Scale; IQR, interquartile range; MoCA, Montreal Cognitive Assessment; SD, standard deviation;

mRS, modified Rankin Scale.
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Table 3. Multiple variable regression model for predicting fatigue at 3 months

b (SE) OR 95% CI P (Lr)

Sex female .594 (.347) 1.812 .917 3.579 .087

Physical inactivity ¡.409 (.261) 2.408 1.178 4.920 .117

Social risk .775 (.383) 2.171 1.024 4.603 .039

Hyperlipidaemia .793 (.353) 2.210 1.107 4.412 .023

Smoking .726 (.343) 2.067 1.056 4.048 .034

Potential predictors included: age, sex, education level, social risk, hypertension, dyslipidemia, smoking, physical activity, depression and

body mass index. Hosmer-Lemeshow x2: 4.7 (P = .697). Area under the curve: .74 (95% confidence intervals, .66-.81).

Abbreviations: b, regression coefficient; CI, confidence interval; Lr, likelihood ratio; OR, odds ratio; SE, standard error.
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respectively). However, these models explain much more
of the variance than those models in the controls subjects
(adjusted R2 for the 4 models are: .056, .110, .057, .110
respectively). The lineal regression analysis for all 4 mod-
els is shown in Table 5 (only cases).
Discussion

We found that clinically diagnosed TIA/minor stroke
patients were more likely than controls to fatigue, and
cognitive impairment. Our findings suggest that, for
many patients, TIA/minor stroke is not a transient event
and patients experience impairments after initial symp-
toms have resolved. Further, fatigue was associated sig-
nificantly with a poor HRQL.
The fatigue is a disease state characterized by a chronic,

persistent, and excessive lack of energy9,19 with an impact
on activities of daily living.20 Poststroke fatigue is gener-
ally defined in subjective terms as an overall state of feel-
ing: “a feeling of early exhaustion, weariness, and
aversion to effort.”21 Guidelines relevant to TIA promote
rapid evaluation of patients with suspected TIA and focus
on diagnosis, determining the affected vascular territory
and assessing stroke risk.22 Follow-up for TIA patients is
focused on management of stroke risk factors.23 However,
our study suggests a relatively high prevalence of cogni-
tive impairment and fatigue post-TIA/minor stroke.11

Very few studies done so far had control group,13 but, our
work can determine that the prevalence of these altera-
tions is higher than in people of a similar age without
TIA/minor stroke.
Table 4. Pearson correlations among fatigue, cog

Cases (n = 92) FAS FASph FAS

FAS 1

FASph .870** 1

FAS m .912** .598** 1

MoCA ¡.026 ¡.120 .057

EQ-5D-5L ¡.480** ¡.497** ¡.37

EQ VAS ¡.488** ¡.491** ¡.39

Abbreviations: EQ-5D-5L, European Quality of Life-5 Dimensions-5

analogue scale; FAS, Fatigue Assessment Scale; FASph, FAS physical; F

**Significant difference level P < .01 (2-sided).
Strengths of our study include the adequate sample
size, with inclusion of both minor stroke and patients
with TIA and the comparison with a stroke-free control
group. Furthermore, the single center design allowed us
to collect information systematically, limiting information
bias and very low lost to follow-up. Being a tertiary refer-
ral center, our cohort is a representative sample of a stroke
population.
However, some limitations need to be addressed. Bias

may be introduced in our study because: (1) in this study
design, the number of controls does not equal the number
of cases, and controls were unmatched to cases on the
basis of age, sex, or education. But, we took it into account
to perform properly analytical methods for nonmatched
case-control studies; (2) patients may be more conscious
of their health following a TIA compared with controls,
resulting in increased reporting of impairments; and (3)
stroke prevention medication was not included as a con-
founder in the analysis. There is some evidence that beta-
blockers, statins, sedatives drugs, and antidepressants
may cause fatigue24,25; and (4) fatigue is also associated,
either directly or indirectly, with anxiety, emotional, and
behavioral symptoms; and these information was not
included in the analysis. For many years, fatigue was con-
sidered to be a symptom of depression because the 2 con-
ditions were often concomitant; patients with depression
are slower and more tired than nondepressed patients.21

Indeed, patients often confuse fatigue and depression.25

Depression and fatigue might be 2 separate processes,
and the temporal relationship between the 2 is not well
understood.26
nitive status and health-related quality of life

m MoCA EQ-5D-5L EQ VAS

1

6** .092 1

4** ¡.015 .364** 1

Levels index score; EQ VAS, self-rated health on a vertical visual

ASm, FAS mental; MoCA, Montreal Cognitive Assessment.



Figure 1. A. Relationship between EQ-5D-5L (Higher scores indicate better health status) and FAS score (Higher scores indicate much more fatigue). (Pearson correlation coefficient ¡.480, P = .0001). B. Relationship between
EQ-5D-5L (higher scores indicate better health status) and FAS physical score (Higher scores indicate much more physical fatigue). (Pearson correlation coefficient ¡.497, P = .0001). C. Relationship between EQ-5D-5L
(higher scores indicate better health status) and FAS mental score (higher scores indicate much more mental fatigue). (Pearson correlation coefficient ¡.376, P = .0001). D. Relationship between EQ-VAS (higher scores indicate
better self-rated health on a vertical visual analogue scale) and FAS score (higher scores indicate much more fatigue). (Pearson correlation coefficient ¡.488, P = .0001). EQ-5D-5L, European Quality of Life-5 Dimensions � 5
Levels index score; FAS, Fatigue Assessment Scale.
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Table 5. Linear regression analysis for the association betweeen fatigue and quality of life at 3-month follow-up

(Cases, n = 91) EQ-5D-5L* EQ VAS**

Variables Beta (95% CI) P value Beta (95% CI) P value

MODEL 1y

FAS ¡.012 ¡.017 to ¡.007 .0001 ¡1530 ¡2.07 to ¡.979 .0001

Sex .040 ¡.022 to .105 .196 - - -

Social risk ¡.027 ¡.086 to .032 .370 6070 ¡.370 to 12.5 .065

MODEL 2yy

FASm ¡.005 ¡.015 to .005 .355 -.767 ¡1.870 to .320 .165

FASph ¡.022 ¡.033 to ¡.01 .001 ¡2.460 ¡3.77 to ¡1.160 .0001

Sex .045 ¡.018 to .108 .156 - - -

Social risk ¡.025 ¡.084 to .034 .402 6.210 ¡.190 to 12.60 .057

The analyses were adjusted for age, sex, education level, social risk, and MoCA test.

Abbreviations: CI, confidence interval; EQ-5D-5L, European Quality of Life-5 Dimensions-5 Levels index score; EQ VAS, self-rated

health on a vertical visual analogue scale; FAS, Fatigue Assessment Scale; FASph, FAS physical; FASm, FAS mental; F, global significance

test; MoCA, Montreal Cognitive Assessment; R2adj, adjusted coefficient of determination.
*yANOVA, F = 26.4; P = .001; R2adj = .228.
**yANOVA, F = 16.2; P = .0001; R2adj = .252.
*yyANOVA, F = 28.9; P = .0001; R2adj = .239.
**yyANOVA, F = 16.6; P = .0001; R2adj = .257.
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Sex female, physical inactivity, social circumstances,
hyperlipidemia, and smoking were independently associ-
ated with fatigue in a logistic regression model. Impor-
tantly, the factors we identified accounted for an
important predictive ability in fatigue (area under the
curve: .74). Several studies showed that fatigue is more
common in women,27,28 while others not find any differ-
ences in gender among stroke whit and without
fatigue.4,9,12 In theory, low level of physical activity may
cause fatigue.26 The association between fatigue after
stroke and physical fitness is uncertain. One study found
an association between fatigue and reduced lower limb
extensor power.29 Another study found that stroke survi-
vors with higher levels of fatigue were more likely to
have lower self-efficacy expectations for exercise and,
therefore, were less likely to participate in physical activ-
ity.30 A review of cross-sectional studies found neither
current physical activity levels nor cardiorespiratory fit-
ness explained the level of fatigue experienced by people
after stroke.31 The impact of social factors on fatigue has
also been addressed in a few studies but the results
remain to be confirmed. Studies failed to demonstrate a
link between fatigue and marital status,32,33 and only 1
paper work found this type of association.34 The authors
of the latter study further postulated that fatigue might be
more frequent in patients living alone.34 Lack of social
support was associated with more fatigue.9 Another study
showed a higher incidence of fatigue in patients with dys-
functional familial relationships, patients with a lower
family income, and patients living in rural areas.35

Although vascular risk factors might conceivably be
involved in poststroke fatigue, the results tend to argue
against this hypothesis.25 An association with hyperlipid-
emia was found in 1 study36 but not in others9 and
smoking was associated with fatigue in 1 study9 but not
in others.35,37

According to previous studies where fatigue was found
equally common in patients with TIA as in patients with
ischemic stroke,38 or was more frequent in patients with
TIA,3 it appears that stroke characteristics (such as the
type, severity, etiology, and infarct volume) are not pre-
dictive of fatigue.25

Our findings suggest that prestroke health is an impor-
tant factor in development of fatigue. TIA/minor stroke
patients were more likely to report fatigue than controls
who had not experienced stroke. Our results also showed
that stroke patients had more likelihood of having 2 or
more other diseases. This finding suggests that the higher
prevalence of fatigue may be at least in part related to the
stroke population being in poorer health even before they
had a stroke. The association between prestroke comor-
bidities and fatigue is not clear, as is referred in previous
literature.1,9,39

There is little evidence that poststroke fatigue is directly
associated with cognition; however, a recent synthesis of
evidence suggested that fatigue may heighten the influ-
ence of depressive symptoms,25 and therefore, there may
be an indirect relationship between fatigue and cognition
that is mediated by depressive symptoms.40 Nevertheless,
we found no correlation between the FAS score and the
MoCA test, or between the mental and physical subscales
FAS and the MoCA test, and neither in the individual
assessment of the cognitive domains of the MOCA and
FAS score.41 Other studies also failed to observe correla-
tions between fatigue questionnaire scores and the
MMSE.33,36,40 However, we know that the MMSE is not
really sensitive to poststroke attention and executive dis-
turbances.15 The MoCA might provide a more sensitive
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evaluation of the potential relationships between cogni-
tion and fatigue,42 but this is not the case in our work.
Because TIA/minor stroke symptoms leave little or no

permanent damage to the brain, TIA would be expected
to have little impact on HRQL. However, we found that
patients with TIA/minor stroke at 3 months have a signif-
icantly worse quality of life and worse self-perceived
health compared to controls. In addition, our results
showed that higher levels of fatigue were significantly
associated with lower EQ-5D-5L and EQ VAS. In the mul-
tiple linear regression models fatigue was shown as the
main predictor of HRQL, fundamentally the physical
component. A report from Norway showed a near com-
plete influence of fatigue on HRQL with only the HRQL
domain on emotional role functioning exempt from the
influence.43 This apparent sweeping influence of fatigue
on all the dimensions of HRQL was reported in others
previous studies of stroke survivors.44,45 These observa-
tions may be indicative of a really deep impact of fatigue
on practically all aspects of HRQOL poststroke, which
implies that addressing fatigue may go a long way in
enhancing stroke patients' HRQL.

Conclusions

In conclusion, fatigue was a very common symptom in
TIA/minor stroke patients. The outcome of this study
showed that in spite of the multidimensional nature of
health-related quality of life, fatigue had a significant
impact on the HRQL construct in its entirety, even after
accounting for the influence of several socio-demographic,
clinical, and cognitive factors on HRQL. Therefore, reduc-
ing fatigue can be an important tool in order to enhance
TIA/minor stroke patients’HRQL.
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