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Depression and fatigue among stroke survivors: a cross-sectional 
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INTRODUCTION
Stroke is one of the leading causes of disability 
and mortality worldwide. According to the World 
Health Organization, stroke ranks second among 
causes of death, surpassed only by ischemic 
heart disease1. Projections indicate that by 2030, 
the number of stroke-related deaths could reach 
12 million, while the number of stroke survivors 
may exceed 70 million2. According to data from 
the Global Burden of Disease (GBD), more than 
12.2 million new strokes are registered annually, 
and the total number of stroke survivors exceeds 
101 million (3,4).  

Previous research has indicated that certain 
Asian-specific characteristics, distinct from 
those in Western populations, contribute to 
a higher incidence of stroke—sometimes 
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Background
Depression and fatigue are frequent but underrecognized 
complications of stroke, particularly in low- and middle-income 
countries. Evidence from Central Asia is scarce. 

Objective
To assess the prevalence and severity of depression and fatigue, 
and their associations with mental well-being among first-time 
and recurrent stroke survivors in Kazakhstan. 

Methods

We conducted a cross-sectional study of 150 stroke survivors (127 
first-ever, 23 recurrent) treated at a multidisciplinary hospital in 
Aktobe, Kazakhstan (February–July 2024). Depression, fatigue, 
and mental well-being were assessed using the Beck Depression 
Inventory-II (BDI-II), the Fatigue Assessment Scale (FAS), and 
the Mental Health Continuum–Short Form (MHC-SF). Group 
comparisons used chi-square tests, t-tests. Multivariable logistic 
regression models estimated adjusted odds ratios (AOR) with 
95% confidence intervals (CI).

Results
Overall, 50.7% of patients reported depressive symptoms 
and 54.7% had clinically significant fatigue. Recurrent stroke 
survivors demonstrated higher depression scores than first-
ever stroke patients (BDI-II: 15.0 ± 6.98 vs. 9.97 ± 7.99; p = 
0.001). Fatigue and mental well-being did not differ significantly 
between groups. Regression analysis confirmed an independent 
association between recurrent stroke and depression (AOR = 0.30; 
95% CI: 0.13–0.72). Depression and fatigue were moderately 
correlated (r = 0.45) and both were inversely correlated with 
mental well-being.

Conclusions
Depression is significantly more common among recurrent stroke 
survivors, while fatigue is highly prevalent regardless of stroke 
history. Integrated rehabilitation in Kazakhstan should include 
systematic screening and psychological support to address these 
complications.

Keywords
stroke; post-stroke depression; fatigue; mental well-being; 
Kazakhstan
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surpassing that of coronary artery disease in several 
Asian countries5 [5]. Although stroke epidemiology 
has been studied in Asia, large-scale, population-based 
investigations examining stroke in Central Asian or 
Eurasian countries, including Kazakhstan, are still 
lacking6 [6]. However, a recent population-based study 
by Zhakhina et al. (2022), which included over 177,000 
cases from 2014 to 2019, provides valuable insight into 
national trend7. The study reported a slight decrease in 
the overall incidence of stroke during this period, but a 
significant increase in all-cause mortality among stroke 
patients8. Ischemic strokes accounted for the majority 
of cases, while intracerebral hemorrhage was associated 
with the highest mortality. These findings highlight 
critical gaps in stroke outcomes and underline the need 
for enhanced post-stroke care and prevention strategies 
in Kazakhstan9. 

Post-stroke fatigue (PSF) is a common and often 
underestimated symptom that can persist for a long time 
and significantly reduce patients’ quality of life10Studies 
indicate that PSF is observed in 36–77% of stroke 
patients11. Cognitive impairments, such as deficits in 
executive function, are associated with higher levels of 
fatigue among stroke survivors. Emotional conditions, 
including depression and anxiety, are also frequently 
linked to increased fatigue levels12. There is limited 

research available on post stroke recovery among 
patients in Central Asia and Kazakhstan(13,14). 

Physical factors such as hypertension, diabetes, and 
arrhythmia occurring during stroke may contribute 
to elevated fatigue levels years after the event15. 
Biological factors, including high glucose levels and 
specific cytokines in the acute phase of stroke, may 
predict fatigue severity months after the stroke. The 
severity of the stroke affects fatigue levels through 
various mechanisms, including cognitive and physical 
impairments as well as emotional and social factors. 
More severe strokes can lead to more pronounced 
cognitive and physical deficits, which, in turn, increase 
fatigue levels(16,17).

Given the high prevalence and impact of PSF on 
recovery, it is crucial to develop effective treatment 
approaches and strategies for reducing fatigue in stroke 
survivors. Rehabilitation programs aimed at improving 
physical condition, cognitive function, and emotional 
well-being may help alleviate fatigue levels and enhance 
patients’ quality of life18.

The aim of this study is to conduct a cross-sectional 
analysis comparing first-time and recurrent stroke 
survivors using the Beck Depression Inventory (BDI), 
the Fatigue Assessment Scale (FAS), and the Mental 

Figure 1 Random sampling of participants

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Health Continuum-Short Form (MHC-SF) to evaluate 
depressive episodes and post-stroke fatigue in Aktobe, 
Kazakhstan.

METHODOLOGY
This study was conducted in a multidisciplinary hospital 
in Aktobe, Kazakhstan, which includes a primary health 
care (PHC) department serving an urban population of 
approximately 150,000 residents. From February 2024 
to July 2024, electronic medical records (EMRs) of 
270 patients with a history of ischemic or hemorrhagic 
stroke were screened for eligibility. Of these, 120 were 
excluded due to incomplete records (n = 64), not meeting 
inclusion criteria or having unrelated comorbidities (n 
= 35), or missing key outcome variables (n = 21). The 
final sample included 150 patients (Figure 1).

After obtaining informed consent, demographic and 
clinical data were collected, including age, sex, education 
level, smoking and alcohol habits, presence of diabetes, 
heart disease, blood pressure levels, stroke type, and lesion 
location. Data collection was conducted in a designated 
office within the PHC department. Assessments of 
fatigue, depression, and psychological well-being were 
carried out using the Beck Depression Inventory (BDI), 
the Fatigue Assessment Scale (FAS), and the Mental 
Health Continuum–Short Form (MHC-SF).

Study Design and Participants

This cross-sectional  study included patients who had 
been previously hospitalized in the same facility due 
to a first or recurrent ischemic or hemorrhagic stroke 
and were subsequently followed up at the PHC level. 
Patients were included who had experienced their first 
or recurrent ischemic or hemorrhagic stroke, were aged 
≥18 years, and had cognitive impairments with MoCA 
scores ≤ 22 (mild cognitive impairment).

Exclusion criteria were

·	 Severe aphasia or dysarthria, or severe cognitive 
impairments that could prevent questionnaire 
completion

·	 Patients who were medically unstable and/or 
deemed too critically ill to participate.

·	 History of previous psychiatric or neurological 
disorders.Age <18 years.

Instruments

All patients were surveyed using structured 
questionnaires: the Beck Depression Inventory II 
(BDI-II) was used to identify depression, fatigue was 
assessed using the Fatigue Assessment Scale (FAS), 
and psychological well-being was measured using the 
Mental Health Continuum-Short Form (MHC-SF). All 
measurements for each participant were completed on 
the same day.

Depression Assessment (BDI-II)

Depression was assessed using the Beck Depression 
Inventory (BDI), a 21-item self-report measure that 
evaluates the severity of depressive symptoms on a 0–3 
scale, with total scores ranging from 0 to 63. Severity 
classification: mild (14–19 points), moderate (20–28 
points), and severe (29–63 points).Importantly, the 
BDI-II has been validated in stroke populations and is 
recommended for screening post-stroke depression19  

Fatigue Assessment (FAS)

Fatigue was measured using the Fatigue Assessment 
Scale (FAS), a 10-item questionnaire developed by 
Michielsen et al., designed to assess both physical 
and mental aspects of fatigue. Responses are 
rated on a 5-point Likert scale, and a total score 
of ≥22 indicates clinically significant fatigue. 
The FAS has been validated for use in stroke patients 
and is considered reliable for detecting post-stroke 
fatigue(20,21).

Mental Health Continuum-Short Form (MHC-SF)

The Mental Health Continuum–Short Form (MHC-
SF) was used to measure emotional, social, and 
psychological well-being. Although the MHC-SF 
provides detailed scoring ranges (very high, above 
average, slightly above/below average, very low), for 
analytic purposes we categorized participants into three 
groups: languishing (≤23), moderate (24–48), and 
flourishing (≥49). This classification is consistent with 
prior literature and allows comparison across groups in 
our sample.[22]

Statistical Data Analysis

Analyses were performed using SPSS version 26.0. 
Descriptive statistics summarized demographic and 
clinical characteristics. Group comparisons between 

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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first-ever and recurrent stroke survivors used chi-square 
tests for categorical variables and t-tests for continuous 
variables.Logistic regression models were constructed 
separately for three outcomes: depression, fatigue, 
and well-being. Results were expressed as adjusted 
odds ratios (AOR) with 95% confidence intervals 
(CI).Spearman’s correlation was applied to examine 
associations between depression (BDI-II), fatigue 
(FAS), and mental well-being (MHC-SF). A two-sided 
p-value <0.05 was considered statistically significant.

Ethical Clearence:s Statement

Ethical approval for this study was granted by the 
Local Ethics Committee (LEC) of Marat Ospanov West 
Kazakhstan Medical University on December 21, 2023 
(Approval No. 23). The study utilized a cross-sectional 
design (retrospective) based on fully anonymized 
patient records, and the LEC waived the requirement 
for informed consent due to the de - identified nature 
of the data.

RESULTS
A total of 150 stroke survivors were included in the 
study (Table 1). The mean age was 60.5 years (SD = 
9.2), ranging from 38 to 79 years, and the majority 
were women (58.7%). Most patients (55.3%) had 
ischemic strokes, followed by transient ischemic attack 
(34.7%), hemorrhagic stroke (9.3%), and subarachnoid 
hemorrhage (0.7%). First-ever strokes accounted for 
84.6% of cases, while 15.4% were recurrent events.

Arterial hypertension was highly prevalent (98.7%), 
and 24.0% of patients had diabetes mellitus. With 
respect to behavioral risk factors, 40.6% were current or 
past smokers, and 26.7% reported current or previous 
alcohol use.

Depressive symptoms were present in more than half 
of the sample, with 31.3% showing moderate and 
23.4% severe symptoms on the BDI. Recurrent stroke 
survivors had significantly higher rates of severe 
depression compared to first-ever stroke patients 
(47.8% vs. 18.9%, p = 0.003). Fatigue was reported by 
54.7% of participants, but differences between first and 
recurrent stroke groups were not significant (p = 0.846). 
Regarding mental well-being, 10.7% were categorized 
as languishing, 62.7% as moderate, and 26.6% as 
flourishing, with no group differences (p = 0.928).

Table 1. Whole sample clinical and demographic 
characteristics and bivariable associations with stroke status

Independent 
Variable/
Covariates

Whole 
Sample

(N = 150)

Stroke Status

P Value1First Event 
(84.6%)

Recurrent 
Event

(15.4%)

n(Column %)

Depression 0.003

None/Mild 68 (45.3) 62 (48.8) 6 (26.1)

Moderate 47 (31.3) 41 (32.3) 6 (26.1)

Severe 35 (23.4) 24 (18.9) 11 (47.8)

Fatigue 0.85

No 68 (45.3) 58 (45.7) 10 (43.5)

Yes 82 (54.7) 69 (54.3) 13 (56.5)

Mental well-being 0.93

Languishing  (≤ 
23) 16 (10.7) 12 (9.5) 4 (17.4)

Moderate    (24–
48) 94 (62.7) 80 (63.0) 14 (60.9)

Flourishing (≥ 49) 40 (26.6) 35 (27.6) 5 (21.7)

Age, mean (sd) 60.5 (9.2) 59.7 (9.7) 64.4 (6.8) 0.03

Sex 0.82

Female 88 (58.7) 75 (59.1) 13 (56.5)

Male 62 (41.3) 52 (40.9) 10 (43.5)

Smoking status 0.48

Non smoker 89 (59.3) 72 (56.7) 17 (73.9)

Current 
smoker 35 (23.3) 33 (26.0) 2 (8.7)

Past smoker 26 (17.3) 22 (17.3) 4 (17.4)

Alcohol 0.38

Does not use 110 (73.3) 90 (70.9) 20 (87.0)

Current user 24 (16.0) 24 (18.9) 0 (0.0)

Previous use 16 (10.7) 13 (10.2) 3 (13.0)

Arterial 
hypertension 0.55

Yes 148 (98.7) 125 (98.4) 23 (100.0)

No 2 (1.3) 2 (1.6) 0 (0.0)

Diabetes mellitus 0.191

Yes 36 (24.0) 28 (22.0) 8 (34.8)

No 114 (76.0) 99 (78.0) 15 (65.2)
1Significance derived from Chi-square tests for covariates 
measured on a categorical scale and t-tests for covariates 
measured on a continuous scale.

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Multivariable logistic regression analyses are presented 
in Table 2. Recurrent stroke was independently 
associated with higher odds of depression (AOR = 0.30; 
95% CI: 0.13–0.72), even after adjusting for age, sex, 
and other risk factors. Older age was also associated 
with increased odds of depression (AOR = 1.05; 95% 
CI: 1.01–1.09).
In contrast, stroke status was not associated with fatigue 
(AOR = 1.03; 95% CI: 0.39–2.70) or well-being (AOR 
= 1.08; 95% CI: 0.45–2.56). Diabetes mellitus showed 
borderline associations with worse fatigue (AOR = 0.43; 
95% CI: 0.19–1.00) and higher odds of poor well-being 
(AOR = 1.95; 95% CI: 0.92–4.13). No other covariates 
demonstrated significant associations in the models.
Table 2. Multivariable associations between stroke 
status and depression, fatigue, and well-being1

Independent 
Variable/

Covariates
Depression Fatigue Well-being

AOR (95% CI)2 AOR (95% CI)2 AOR (95% CI)2

Stroke status

First event Reference Reference Reference

Recurrent event 0.30 (0.13–0.72) 1.03 (0.39–2.70) 1.08 (0.45–
2.56)

Age, mean (sd) 1.05 (1.01–1.09) 0.99 (0.95–1.03) 0.97 (0.93–
1.00)

Sex

Female Reference Reference Reference

Male 0.62 (0.27–1.42) 1.56 (0.61–3.97) 1.04 (0.46–
2.37)

Smoking status

Non smoker Reference Reference Reference

Current smoker 1.10 (0.66–1.84) 0.68 (0.38–1.22) 0.76 (0.47–
1.22)

Past smoker 0.77 (0.34–1.74) 0.56 (0.24–1.31) 0.95 (0.46–
1.98)

Alcohol

Does not use Reference Reference Reference

Independent 
Variable/

Covariates
Depression Fatigue Well-being

Current user 1.01  (0.59–1.73) 1.79 (0.97–3.30) 0.68 (0.41–
1.12)

Previous use 0.69 (0.28–1.72) 0.46 (0.17–1.22) 0.61 (0.28–
1.35)

Arterial 
hypertension

No Reference Reference Reference

Yes 1.25 (0.11–14.43) 0.54 (0.05–5.89) 0.73 (0.03–
17.64)

Diabetes mellitus

No Reference Reference Reference

Yes 1.64(0.77–3.49) 0.43 (0.19–1.00) 1.95 (0.92–
4.13)

1Associated data represents three different models for 
each of the three dependent variables.
2 AOR =  djusted odds ratio; CI =  confidence interval 
The figure 2 above presents a comparative analysis of 
mean scores on the FAS and BDI scales based on stroke 
type (first-ever vs. recurrent). On the left, it shows that 
the average fatigue level (FAS) was slightly higher 
among patients with recurrent stroke (24.74) compared 
to those with first-ever stroke (23.43); however, this 
difference was not statistically significant (p = 0.464). 
On the right, a comparison of depression scores 
(BDI) indicates that patients with recurrent stroke had 
significantly higher values (15.00 vs. 9.97, p = 0.001), 
suggesting more pronounced depressive symptoms in 
this group.

Figure 2. FAS Score and BDI Score by Stroke History

https://www.ibnsinatrust.com/Medical_College_Hospital.php
http://www.banglajol.info/index.php/BJMS
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The relationships between the FAS fatigue scale, 
the MHC-SF psychological well-being scale and the 
Beck scale were assessed. The results are presented 
as correlation coefficients: the Beck scale and the 
psychological well-being scale (MHC-SF) correlate 
positively (r = 0.579, indicating a significant relationship 
between low levels of depression (according to the Beck 
scale) and high levels of psychological well-being, the 
Beck scale and the FAS fatigue scale correlate negatively 
(r = -0.375), indicating that higher levels of depression 
are associated with increased levels of fatigue, the FAS 
fatigue scale and the psychological well-being scale 
(MHC-SF) correlate negatively (r = -0.192), indicating 
that high levels of fatigue are associated with lower 
levels of psychological well-being.

DISCUSSION
This study provides new insights into the psychological 
outcomes of stroke survivors in Kazakhstan by 
examining depression, fatigue, and psychological 
well-being using validated instruments (BDI-II, FAS, 
MHC-SF). Our findings  align with the growing global 
evidence on the burden of post-stroke depression and 
fatigue, highlighting the need for their systematic 
assessment and management in rehabilitation care23.
One of the significant baseline differences between 
groups was age: patients with recurrent stroke were 
significantly older than those experiencing a first-ever 
stroke (64.4 vs. 59.7 years; p = 0.03). This finding 
is consistent with the well-established relationship 
between aging and vascular risk accumulation, which 
increases susceptibility to recurrent cerebrovascular 

events(2,3). Older age has also been linked to higher 
vulnerability to depressive symptoms post-stroke due 
to multimorbidity, neuroinflammation, and reduced 
physiological resilience(19,24).
A major finding of the study was that survivors of 
recurrent strokes exhibited significantly higher levels of 
depressive symptoms compared to those experiencing 
their first stroke. In our sample, nearly half of the 
recurrent stroke patients were classified as having 
severe depression, whereas most first-ever stroke 
patients reported no or only mild symptoms (p = 0.003). 
Additionally, mean depression scores were notably 
higher among recurrent stroke cases (15.0 vs. 9.97; 
p = 0.001) 25[25].This pattern is consistent with prior 
studies reporting that recurrent stroke survivors are at 
elevated risk for major depressive disorder, often due to 
cumulative physical disability, reduced autonomy, and 
fear of future episodes(24,26). The distribution of BDI-II 
categories in our sample supports this, with nearly half 
of recurrent stroke patients falling into the moderate or 
marked depression range, while over 50% of first-ever 
stroke survivors reported no depressive symptoms(27,28).
These findings are in line with the international literature. 
A meta-analysis by Hackett and Pickles (2014) found 
the prevalence of post-stroke depression to range 
between 29% and 36% in community-dwelling stroke 
survivors, with higher rates in those with prior stroke 
events29. The elevated depression burden in recurrent 
stroke survivors may also reflect limited psychosocial 
resources, more extensive neurological damage, and 
greater disruption of daily living30.
In multivariable regression, recurrent stroke remained 

Figure 3. Spearman Correlation Between BDI, FAS, and MHC-SF

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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an independent predictor of depressive symptoms (AOR 
= 0.30; 95% CI: 0.13–0.72), even after adjustment 
for demographic and clinical covariates. Increasing 
age also independently predicted depression (AOR 
= 1.05; 95% CI: 1.01–1.09). These findings highlight 
the dual importance of both stroke history and aging in 
shaping mental health trajectories after stroke, which is 
consistent with prior systematic reviews showing older 
age as a robust risk factor for post-stroke depression.
Fatigue was highly prevalent, reported by 54.7% of 
participants, but did not differ significantly between 
first-ever and recurrent stroke survivors (p = 0.846). 
This supports previous research indicating that post-
stroke fatigue (PSF) is pervasive across stroke subtypes 
and severities30. Importantly, we found a significant 
positive correlation between depressive symptoms 
and fatigue (r = 0.45), confirming earlier reports that 
depression is one of the most consistent predictors of 
PSF(31,32). This finding emphasizes the bidirectional 
relationship between mood and energy regulation in 
stroke recovery.
Our data showed that fatigue was prevalent in both 
groups, affecting more than half of all patients. 
Although recurrent stroke patients had slightly higher 
mean FAS scores (24.74 vs. 23.43), the difference 
was not statistically significant. This result aligns with 
previous reports suggesting that post-stroke fatigue 
(PSF) is a pervasive condition regardless of stroke type 
or severity31. Studies indicate that PSF is multifactorial, 
involving physical, cognitive, emotional, and biological 
dimensions32. In our study, the presence of fatigue was 
significantly correlated with depressive symptoms (r = 
0.45), confirming earlier findings that depression is one 
of the most consistent predictors of PSF 33

Unlike depression and fatigue, the psychological well-
being of stroke survivors as assessed by the MHC-
SF did not significantly differ between first-ever and 
recurrent stroke patients. Most participants in both 
groups reported average to high levels of well-being. 
This could reflect the adaptation and resilience of many 
patients over time, as well as the role of social and 
familial support [8]. However, the observed negative 
correlation between well-being and both fatigue (r 
= –0.19) and depression (r = –0.35) highlights the 
interconnectedness of psychological domains in stroke 
recovery34.
It is notable that, despite the prevalence of depression 
and fatigue, many patients still reported relatively 

preserved mental well-being. This underscores the 
importance of adopting a multidimensional approach to 
recovery that supports not only symptom reduction but 
also positive psychological functioning35.
Our results underscore the critical need for integrated 
post-stroke rehabilitation strategies in Kazakhstan 
that address not only physical but also emotional and 
mental health. Screening for depressive symptoms and 
fatigue should be incorporated into routine clinical 
practice. Moreover, psychological interventions 
such as cognitive-behavioral therapy (CBT), fatigue 
management training, and psychoeducation could help 
mitigate these burdens and improve outcomes(35,36).
Given the strong association between recurrent strokes 
and depression, patients with a history of stroke should 
receive early psychological support and long-term 
monitoring.
Strengths and limitations

This study has several limitations. First, the cross-
sectional design prevents causal inference. Second, the 
relatively small number of recurrent stroke survivors (n 
= 23) reduces statistical power in subgroup analyses. 
Third, the use of self-reported measures introduces the 
possibility of recall bias and reduced validity in patients 
with cognitive impairment.
Despite these limitations, our study has notable 
strengths. It is the first, to our knowledge, to 
simultaneously examine depression, fatigue, and well-
being in Kazakhstani stroke survivors using validated 
international instruments (BDI-II, FAS, MHC-SF). 
The use of standardized tools and multivariable models 
enhances the reliability of our findings. Moreover, the 
convergence of results across bivariate and multivariable 
analyses strengthens confidence in the observed 
associations. These strengths highlight the novelty and 
value of our study for understanding the psychological 
dimensions of stroke recovery in Central Asia.

CONCLUSIONS
In conclusion, this study highlights the considerable 
psychological burden faced by stroke survivors in 
Kazakhstan. Depression was significantly more 
common among those with recurrent strokes, while 
fatigue affected large percent of patients regardless 
of stroke history. Mental well-being was moderately 
preserved, although it was inversely correlated with 
fatigue and depression. These findings support the need 

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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for integrated, mental health-focused rehabilitation 
services to improve quality of life and functional 
outcomes in post-stroke populations.
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