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Background and Objectives: Cognitive and psychological impairments are among the disabling 
consequences of chronic stroke. Despite the high prevalence of these impairments in patients with 
chronic stroke and the significant impact of psychological factors on cognitive factors in other 
neurological diseases, no study was found to investigate the relationship between psychological 
factors and cognitive factors in chronic stroke patients with chronic fatigue. Therefore, this study 
aimed to investigate the relationship between psychological factors and cognitive functions in 
chronic stroke patients with chronic fatigue
Methods: A total of 85 chronic stroke patients with chronic fatigue visited  the Rehabilitation 
Centers of Tehran, Iran, were selected through the simple non-probability sampling method and 
enrolled in this correlational study. The Fatigue Severity Scale, Beck Depression Inventory, and 
Beck Anxiety Inventory were used to measure the levels of the fatigue, depression, and anxiety of 
patients with strokes, respectively. Besides, the cognitive functions of the participants were assessed 
using the Mini-Mental State Examination, the Montreal Cognitive Assessment, and the Pain Visual 
Analog Scale.
Results: Based on the regression models, the Mini-Mental State Examination and the Montreal 
Cognitive Assessment explained up to 24.2% and 39.6% of the variance of cognitive functions, 
respectively. In all step-by-step models, the variables of anxiety, education level, and depression 
were the strongest predictors of cognitive functions.
Conclusion: According to the clinical findings, psychological impairments, such as anxiety 
can adversely affect cognitive factors in chronic stroke patients with chronic fatigue. Therefore, 
therapeutic interventions focused on psychological factors may considerably improve the cognitive 
skills of these patients.
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1. Introduction

troke or cerebrovascular accident results 
from the disruption of blood flow to brain 
cells and leads to the impairment of brain 
functions. Stroke is the second most com-
mon cause of death and physical and cog-

nitive disabilities in adults [1].

Stroke is more common among the elderly, as one out 
of three old adults experiences strokes, dementia, or both. 
A total number of 15 million people worldwide have 
strokes each year, and about 30% of them suffer from 
stroke-related disabilities [2]. Besides functional and 
physical disabilities, stroke can lead to fatigue, cognitive 
impairment, and psychological disorders, such as anxi-
ety, depression, and stress, which are often overlooked 
[3]. Chronic stroke-related cognitive impairments may 
affect various domains, such as attention, concentration, 
memory, social cognition, language, spatial orientation, 
perceptual skills, and higher-order executive functions. 
Also, the most common cognitive impairments include 
memory, orientation, language, attention problems, ex-
ecutive impairment (initiation inhibition and mental 
flexibility), and aphasia [4].

Moreover, chronic fatigue affects cognitive functions 
in patients with chronic stroke. Post-stroke chronic fa-
tigue is described as a feeling of rapid tiredness and 
exhaustion, the lack of energy, and extreme effort aver-
sion, which occur during physical or mental activities, 
do not improve with rest, and usually last for at least six 
months [5]. The common symptoms of chronic fatigue 
include weakness, muscle aches, poor memory, mental 
disorientation, insomnia, chest pain, confusion, night 
sweats, weight loss, and psychological problems, such 
as depression, irritability, anxiety, etc. Cognitive impair-
ments associated with chronic fatigue affect memory, 
attention, information processing speed, and cognitive 

reaction time. Chronic fatigue can also affect the memo-
rization and retrieval of general, occupational, or scien-
tific information. Due to the high prevalence of cognitive 
problems in chronic fatigue patients, the authors found it 
crucially important to investigate factors affecting cog-
nitive functions in chronic stroke patients with chronic 
fatigue [6, 7].

Depression and anxiety are the most common mood dis-
orders in stroke survivors. Depression, anxiety, and stress 
may reflect a general psychological distress with exacer-
bating cognitive defect that often remains unknown and/
or untreated. The prevalence of moderate to severe de-
pression and anxiety in stroke survivors is 22.8% and 
21.1%, respectively [8]. In patients with chronic stroke, 
depression is accompanied by symptoms, such as low 
energy; the feeling of tiredness; poor concentration and 
memory; indecisiveness; the constant feeling of sadness 
and uselessness; helplessness and frustration; changes in 
appetite; the loss of interest in appearance; and cognitive 
function impairments in attention, executive functioning, 
memory, and processing speed [9]. Depression and anxi-
ety often occur simultaneously, however, depression is 
more severe, and depressed patients experience a higher 
level of functional and cognitive impairment. In patients 
with chronic stroke, cognitive factors, such as informa-
tion processing speed and verbal memory are more re-
lated to mood disorders (e.g. depression and anxiety) 
than the level of physical independence [8]. Anxiety is 
characterized by excessive, persistent, and often unreal-
istic worries, which are common and very debilitating 
after a stroke and impair rehabilitation activities. Be-
sides, anxiety disorders impair cognitive functions, such 
as perception, attention, memory, executive functions, 
working memory, and planning [10]. Also, stress results 
from the post-stroke physical, psychological, and social 
pressures. The cognitive effects of stress are among its 
major consequences. According to Lazarus and Folk-
man (1984), the major psychosocial aspect of stress is 

S

 What is “already known” in this topic:

Stroke can lead to functional and physical disabilities, fatigue, cognitive impairment, and psychological dis-
orders.

 What this article adds:

Anxiety, depression, and education level can affect cognitive function in chronic stroke patients with chronic 
fatigue.
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associated with its effect on memory and concentration, 
because stress often disrupts the functions of the mind by 
diverting attention [11].

Because of the high prevalence of chronic stroke 
worldwide and strong evidence on the significant im-
pact of psychological factors on the cognitive functions 
of patients with other neurological diseases, this study 
aimed to investigate the role of psychological factors in 
the cognitive functions of chronic stroke patients with 
chronic fatigue.

2. Materials and Methods 

This correlational study was conducted from May to 
September 2019. The researchers used non-probability 
sampling to enroll 85 patients who have chronic fatigue 
among the patients with chronic stroke visiting in the 
Rehabilitation Centers of Tehran. We enrolled patients 
who had been diagnosed (by a neurologist) with chronic 
stroke at least six months ago and had also developed 
chronic fatigue (Fatigue Severity Scale (FSS) scores ≥ 
4). The exclusion criteria included other neurological 
disorders, such as Parkinson disease; orthopedic or rheu-
matologic disorders; and visuospatial neglect (i.e. score 
≥ 44 on star cancellation test), based on the diagnosis 
of a neurologist and the medical records. Also, all par-
ticipants signed a written consent form, and the protocol 
was approved by the Ethics Committee of Iran Univer-
sity of Medical Sciences (IR.IUMS.REC.1397.1262).

A demographic questionnaire was used to record de-
mographic and clinical information, such as age, gen-
der, dominant hand, educational qualifications, the type 
of stroke, affected side, and the time passed from the 
stroke. Fatigue levels were measured using FSS, while 
the Mini-Mental State Examination (MMSE) and Mon-
treal Cognitive Assessment (MoCA) were used to assess 
the cognitive functions of the participants. Also, the Beck 
Depression Inventory (BDI) and the Beck Anxiety Inven-
tory (BAI) were used to measure depression and anxiety 
levels, respectively. The obtained data were analyzed in 
SPSS V. 22 using the Pearson correlation test, the Spear-
man correlation test, and multivariate regression.

Data collection method and tools

Patient demographics questionnaire: This form was 
given to the subjects to collect demographic data, such 
as age, gender, and education level.

Mini-Mental State Examination: This test was first 
published in 1975 by Folstein for assessing the cogni-

tive status of the elderly. The MMSE examines orien-
tation abilities; short-term memory; reading, writing, 
calculating, seeing, and drawing skills; and the ability to 
discover relations between objects or images. This test is 
performed and scored quickly, and can be carried out by 
any member of the rehabilitation team. The total score 
is 30, and a score of 23 or lower indicates cognitive im-
pairment. The test has a suitable validity (the Cronbach 
alpha = 0.78) [12].

Montreal Cognitive Assessment: The MoCA is a 
screening tool for the assessment of mild cognitive im-
pairment. Nasreddin et al. (2005) validated this tool and 
evaluated its reliability. This test assesses eight cogni-
tive domains (short-term memory, visuospatial abilities, 
executive functions, attention, concentration, working 
memory, language, and orientation to time and place) 
in less than 15 minutes. The maximum score is 30 and 
higher scores indicate better cognitive functions. Also, 
one point is added to the total score of those with less 
than 12 years of education. The MoCA has a high test-
retest reliability and a high sensitivity in diagnosing 
mild cognitive impairment (90%) and Alzheimer disease 
(100%) [13].

Beck Depression Inventory: The BDI is widely used to 
assess depression in normal people and those with men-
tal health problems. It has been translated into Persian by 
Ghasemzadeh (2005). This 21-item inventory assesses 
the symptoms of inability, failure, guilt, irritability, sleep 
disturbance, and loss of appetite. The participants are 
asked to complete the inventory based on their condi-
tion over the past two weeks using a 4-point Likert scale 
scored from 0 to 3. The total score ranges from 0 to 63, 
and higher scores indicate more severe depression [14].

Beck Anxiety Inventory: This 21-item inventory as-
sesses anxiety symptoms that are not associated with de-
pression. The items are scored on a 4-point Likert scale 
from “not at all” (score 0) to “severe” (score 3). In total, 
14 items represent physical symptoms (eg, hand trem-
ors) and seven items represent thoughts or feelings (eg, 
the fear of death). The BAI scores range from 0 to 63, 
and higher scores indicate higher levels of anxiety [15].

Fatigue Severity Scale: This scale was developed by 
Krupp et al. (1989) to assess the severity of fatigue in 
people with multiple sclerosis and lupus. The psycho-
metric properties of this 9-item scale have been con-
firmed. It is currently used to measure fatigue levels in 
patients with chronic diseases. The FSS items have been 
extracted from the 28 items of the fatigue questionnaire. 
Besides, the FSS scores range from 1 (completely dis-
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agree) to 7 (completely agree), and the scores of greater 
than four indicate chronic fatigue. The validity and re-
liability of the Persian version of this scale have been 
confirmed by Azimian et al. (2013) (the Cronbach alpha 
= 0.96) [16].

3. Results

Out of 85 participants, 59 were male. The Mean±SD of 
participants’ age and time passed from the stroke were 
59.52±11.5 years and 8.1±5.36 years, respectively. Table 
1 presents the demographic and clinical characteristics 
of the participants. Based on the results, cognitive func-
tions were not significantly correlated with gender, the 
type of stroke, affected side, dominant hand, the use of 
assistive devices, time passed from the stroke, age, the 
history of falls, and pain. However, cognitive functions 
had significant correlations with the predictor variables 
of anxiety, depression, and education (Table 2).

According to the regression models, MMSE and MoCA 
explained up to 24.2% and 39.6% of the variance of cog-
nitive functions, respectively. In all step-by-step models 
designed based on MMSE and MoCA tests, anxiety was 
the strongest predictor of cognitive functions. The second 
predictors of cognitive functions were education level in 
MMSE and depression in MoCA (Table 3).

4. Discussion

This study investigated the role of psychological fac-
tors in the cognitive functions of chronic stroke patients 
with chronic fatigue. Anxiety was the strongest predictor 
of cognitive functions and was followed by depression 
and educational qualifications. This finding highlights 
the specific role of psychological factors in improving 
the cognitive functions of chronic stroke patients with 
chronic fatigue.

Considering the high prevalence of cognitive and psy-
chological impairments in patients with chronic stroke 
[17] and strong evidence on the significant impact of 
psychological factors on the cognitive functions of pa-
tients with other neurological diseases [8], this study in-
vestigated the effect of psychological factors on the cog-
nitive functions of chronic stroke patients with chronic 
fatigue. Based on the findings, anxiety was the best pre-
dictor of cognitive functions in chronic stroke patients 
with chronic fatigue. Wie Li et al. (2019) found that anx-
iety is common in the acute and chronic stages of isch-
emic stroke with mild-to-moderate neurologic defects. 
They also found that anxiety can affect cognitive func-
tions [18]. Anxiety disorders can also affect brain areas, 
such as the amygdala, hippocampus, limbic system, and 
the paraventricular nuclei of the hypothalamus through 

Table 1. Demographics and Outcomes in the Study Sample (N = 85)

Characteristics No. (%)/ Mean±SD 95% Confidence Interval

Sex (female and male) 26.59(30.6. 69.41) -

Stroke type (ischemia and hemoragic) 66.19(77.65. 22.35) -

Affected side (right and left) 42.43(49.41. 50.6) -

Dominant hand (right and left) 72.10(84.7. 17.24) -

Assestive device (no/yes) 61.24(71.76. 28.23) -

Education (ZD/D/FD/FL/DR) 18/8/7/23/28/1(21.17/ 9.41/ 8.23/ 27.06/ 
32.94/ 1.18) -

Time since stroke, y 8.10±5.36 8-8.1

Age, y 59.53±11.5 57.08-61.94

Falling score 1.34±2.48 0.81-1.86

Pain score 4.58±2.40 4.07-5.01

Beck anxiety score 11.88±10.15 9.72-14.04

Beck depression score 11.54±8.72 9.68-13.39

MMSE score  27.04±3.90 26.26-27.81

MoCA score 24.90±5.08 23.82-25.98
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making neurochemical changes in neurotransmitters, 
such as GABA, adenosine, melatonin, glutamate, sero-
tonin, and acetylcholine [19]. The chronic dysregulation 
of these neurotransmitters can damage the hippocampus, 
which plays a key role in memory and attention func-
tions [20].

Depression was another important predictor of cogni-
tive functions. Previous studies have extensively investi-
gated the relationship between depression and cognitive 
functions. Using BAI and BDI, Maria et al. (2018) found 
that cognitive functions were strongly correlated with 
anxiety and depression in the acute stage of stroke and 
two months after the event [21]. Also, Luisa Terroni et 
al. (2012) conducted neuropsychological tests to assess 

the cognitive functions of stroke survivors three months 
after the event. They found that impairments in cogni-
tive functions, such as orientation, language, executive/
motor functions, memory, attention, and psychomotor 
speed were associated with depression. They also found 
that these impairments can last for a long time [22]. 
Moreover, Lena Rafsten et al. (2018) found that anxi-
ety was highly related and comorbid with depression. 
Besides, anxiety could be one of the predictors of de-
pression [23]. Ho-Yan Yvonne Chun et al. (2018) found 
that anxiety disorders and depression can be profoundly 
disabling and need to be considered as the important out-
comes of stroke [24]. These factors affect dependence, 
quality of life, and social participation in patients with 
stroke. Thus, the management of anxiety could help pre-

Table 2. Correlations Between the Predictors and Outcomes (i.e. Cognitive Functions) (N = 85)

Predictors 
Outcomes r/ρ (P)

MMSE Score MoCA Score

Sex (female and male) 0.18 (0.99) 0.16 (0.60)

Stroke type (ischemia and hemoragic) 0.07 (0.52) -0.06 (0.60)

Affected side (right and left) -0.40 (0.72) -0.14 (0.22)

Dominant hand (right and left) -0.02 (0.88) 0.02 (0.87)

Assestive device (no and yes) -0.10 (0.37) -0.12 (0.29)

Education (ZD/D/FD/FL/DR) 0.34* (0.001) 0.27* (0.01)

Time since stroke, y 0.11 (0.32) 0.02 (0.87)

Age, y -0.14 (-0.20) -0.29* (0.008)

Falling score 0.14 (0.19) -0.04 (0.69)

Pain score -0.07 (0.50) -0.08 (0.47)

Beck anxiety score -0.23* (0.03) -0.64* (0.000)

Beck depression score -0.12 (0.28) -0.49* (0.000)

*P<0.05; H: High school; D: Diploma; A: Academic.

Table 3. Summary of the stepwise multiple regression analyses for cognitive function

Cognitive Outcomes Predictors/ Models R2, % R2 Change, % P

MMSE score
Model 1: Beck anxiety

Model 2: Beck anxiety + education

24.2

33.9

24.2

9.8

0.000

0.001

MOCA score
Model 1: Beck anxiety

Model 2: Beck anxiety + depression

39.6

45.0

39.6

5.4

0.000

0.006
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vent depression after stroke. Also, anxiety significantly 
influences the quality of daily life [25].

The level of education was strongly correlated with 
cognitive performance in patients with chronic stroke. 
De Ronchi et al. (2007) found that cognitive impairments 
were more prevalent in people with lower levels of edu-
cation. Thus, these people are highly prone to dementia 
[26]. Furthermore, Mohd Faizal (2016) introduced poor 
education as a risk factor for cognitive problems, such 
as impaired concentration in stroke patients [17]. Stern 
(2012) found that patients with higher education levels 
might have better pre-stroke cognition, and therefore, 
show better post-stroke cognitive performance than pa-
tients with lower education, despite comparable stroke 
damage. In other words, in the case of higher reserve, 
the brain can simply tolerate more pathology before it 
reaches a critical threshold and the patient presents a 
cognitive deficit [27]. Brayne (2010) found that individ-
uals with higher cognitive reserve may be more capable 
of recruiting alternative neural networks to maintain 
function [28]. In this regard, Stefener et al., (2011) found 
that patients with higher education levels usually have a 
healthier lifestyle and better compliance with vascular 
risk factor management, and cognitive reserve might in-
teract with brain reserve [29]. 

Changes in the frontal and parietal neural circuits, 
thalamus, and basal ganglia may create a major pathway 
in the pathophysiology of mental fatigue and cognitive 
dysfunction in chronic fatigue. Consistent with cognitive 
function results, other studies have confirmed the poten-
tial role of the autonomic nervous system in the emer-
gence of chronic fatigue symptoms. In another study, 
fatigue negatively affected personal performance and 
seemed to have some effects on memory [28]. Neuro-
chemical mechanisms in chronic fatigue and anxiety dis-
orders are associated with damages to the common areas 
of the brain, including the parietal lobe (which includes 
the hippocampus), and lead to cognitive impairments. 
Therefore, anxiety disorders double the possibility of 
impairing cognitive functions in stroke patients who 
have chronic fatigue [29].

The clinical outcome of this finding is that psychologi-
cal factors, such as anxiety and depression in patients 
with chronic stroke and chronic fatigue can affect cogni-
tive factors, including problems in focusing and attention, 
memory, difficulty in finding words, the reduced speed of 
information processing, mental exhaustion, and sluggish-
ness. Therefore, the therapeutic role of psychological fac-
tors should be considered to improve cognitive factors in 
patients with chronic stroke and chronic fatigue.  

Nevertheless, some limitations should be addressed by 
future research. A major limitation was the sample size. 
Future research should examine the generalizability of the 
findings on a larger sample and compare it with other inpa-
tients. We recommend consulting with primary caregivers 
or family members about the behavior or emotions of indi-
vidual patients at home; this is essential to understand the 
different emotions of patients with different post-stroke 
severity and provide the right support and care.

5. Conclusion

These findings confirm that clinicians should be trained 
to evaluate anxiety, depression, and fatigue as well as 
cognitive functioning and show that psychological symp-
toms, such as anxiety, depression, and fatigue are corre-
lated with cognitive function. However, cognitive func-
tioning plays an important role in predicting the outcomes 
of rehabilitation programs and the quality of life in stroke 
patients. If confirmed by future research, the results of this 
study could have implications in clinical practice. The as-
sessment of both anxiety and depression plays an impor-
tant role in the various stages of stroke. Moreover, clini-
cians should consider the need for psychological support 
for patients receiving rehabilitation services.
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بررسی نقش شاخص های سایکولوژیکال در عملکرد شناختی در افراد مبتلا به سکته مغزی مزمن 
دارای خستگی مزمن

مقدمه از جمله اختلالات ناتوان كننده ناشي از سکته مغزی مزمن، اختلال در فاكتور های عملکرد شناختي و عوامل اختلالات سایکولوژیکال 
مانند اضطراب و افسردگی است. با وجود شیوع بالای این اختلالات در بیماران مبتلا به سکته مغزی مزمن و شواهد موجود در مورد نقش 
مهم عوامل سایکولوژیکال در فاكتور های شناختي در سایر بیماری های نورولوژیک، تا به امروز به نقش عوامل سایکولوژیکال در فاكتور های 
عملکرد شناختي در بیماران مبتلا به سکته مغزی مزمن دارای خستگي مزمن مورد بررسی قرار نگرفته است. بنابراین هدف از مطالعه ی 

حاضر بررسي نقش شاخص های سایکولوژیکال بر عملکرد شناختي در افراد مبتلا به سکته مغزی مزمن دارای خستگي مزمن است
مواد و روش ها در این مطالعه توصیفی-تحلیلی، از بین مراجعه كنندگان مبتلا به سکته مغزی مزمن به مراكز توانبخشي تهران 85 نفر 
دارای خستگي مزمن با استفاده از روش نمونه گیری غیر احتمالي ساده، انتخاب شدند. اطلاعات دموگرافیک بیماران )ازجمله مدت زمان 
گذشته از سکته، نوع سکته مغزی، سطح تحصیلات و غیره( با استفاده از پرسشنامه دموگرافیک ثبت شد. برای بررسي خستگي از 
پرسشنامه شدت خستگي )FSS(، برای بررسي اضطراب و افسردگي از پرسشنامه افسردگي بک و اضطراب بک و برای بررسي عملکرد 

شناختي از آزمون های شناختي از جمله آزمون معاینه ی وضعیت رواني )MMSE( و آزمون شناختي مونترال )MoCA( استفاده شد. 
یافته ها مدل های رگرسیون تا 33.9 و 45 درصد از واریانس را برای عملکرد شناختی به ترتیب در MMSE و MoCA تبیین كردند. در 
كلیه مدل های مرحله به مرحله برای عملکرد شناختي، اضطراب قوی ترین پیش بیني كننده ی عملکرد شناختي و بعد از آن تحصیلات 

و سپس افسردگی بود. 
نتیجه گیری یافته های مطالعه ی حاضر نشان داد كه عوامل سایکولوژیک به ویژه اضطراب می تواند عملکرد های شناختی را در بیماران مبتلا 
به سکته مغزی مزمن دارای خستگي مزمن تحت تاثیر قرار دهد. بنابراین مداخلات درماني با تمركز بر عوامل سایکولوژیک ممکن است 

در بهبود عملکرد های شناختي این بیماران موثر باشد. 
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