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Post-stroke Depression, Anxiety, and Adjustment Disorder:

One-Year Follow-Up Study

Nisrine El Kabbaj*, Loubna El Ghalib, Aicha Raoui, Intissar Fikri, Rayaane Likram,
Asmae Sikkal, Zineb Serhier, Mohammed Abdoh Rafai, Mohamed Agoube

Ibn Rochd Hospital, Hassan II University, Casablanca, Morocco

ABSTRACT

Stroke is a major cause of morbidity and mortality, often resulting in long-term complications. Post-
stroke depression, anxiety, and adjustment disorder are common psychiatric conditions that affect
recovery and quality of life. This prospective study examined the incidence of depression and anxiety
during the first year after stroke, with attention to demographic, functional, and stroke-related risk
factors. A total of 69 stroke patients were followed at Ibn Rochd University Hospital in Casablanca
at 1-, 3-, 6-, and 12-months post-stroke. Depression and adjustment disorders were diagnosed using
the Mini International Neuropsychiatric Interview (MINI), and anxiety was assessed with the Hamilton
Anxiety Scale. Functional and cognitive outcomes were evaluated using the National Institutes of
Health Stroke Scale, Modified Rankin Scale, Instrumental Activities of Daily Living scale, and
Mini-Mental State Examination. Depression affected 13% of patients at one month, decreasing over
time. Anxiety was observed in 14.5% of patients at one month and was associated with cognitive
decline (p <.001). Adjustment disorder was diagnosed in 11.6% of patients, particularly among those
with major functional dependency (p= .005). These findings underscore the burden of psychological
complications following stroke and emphasize the importance of early screening and psychological/
psychiatric intervention to enhance recovery and quality of life.

Key words: stroke, post-stroke depression, anxiety, adjustment disorder, mental health complications.
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Novelty and Significance
What is already known about the topic?

¢ Poststroke depression and anxiety occur frequently and slow functional recovery.
e Higher levels of physical disability predict a greater risk of poststroke depression.
e Adjustment disorder and anxiety are under-detected, especially in resource-constrained settings.

What this paper adds?

* Atwelve-month prospective follow-up of sixty-nine stroke survivors shows the early onset and the persistence of poststroke
depression and anxiety.

¢ Astrong association between early cognitive decline and anxiety, and between loss of autonomy and adjustment disorder.

*  Supports the convenience of systematic psychiatric screening and integrated multidisciplinary post-stroke care to improve
long-term outcomes.

Stroke is a serious disease defined as a sudden loss of blood supply to the brain
leading to permanent tissue damage caused by thrombotic, embolic, or hemorrhagic events.
It is one of the leading causes of morbidity and mortality worldwide (Mozaffarian et alii,
2015). In fact, it’s the leading cause of permanent disability in adults, and the second
leading cause of death after heart attack and cancer (Feigin, Norrving, & Mensah, 2017).
However, post-stroke complications often have a more significant impact on patients’ long-
term well-being than the initial stroke event itself. Over time, the clinical consequences
of stroke are complicated by a variety of medical, musculoskeletal and psychosocial

*Correspundence: Department of Psychiatry, Ibn Rochd Hospital, Hassan IT University, Faculty of Medicine and Pharmacy,
Casablanca, Morocco, 19 Rue Tarik Ibnou Ziad, B.P. 9154. Email: n.elkabbaj@hotmail.com Availability of data and materials:
The datasets analysed during the current study are available from the corresponding author on reasonable request. Due to
privacy concerns, individual patient data cannot be made publicly available. However, the minimal dataset necessary to
replicate and interpret the findings of this study can be provided upon request.
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difficulties (Chohan, Venkatesh, & How, 2019). Poststroke depression (PSD) is the most
common psychiatric problem after stroke (Arwert et alii, 2018). Its prevalence varies
between 20% and 65%, depending on the population studied, the definition of depression
as well as assessment measures used and the assessment time interval. Approximately
one in three stroke survivors suffers from depression, which heavily affects functional
rehabilitation, quality of life, and is strongly associated with increased mortality (Guo,
Wang, Sun, & Liu, 2021). Indeed, Chun, Ford, Kutlubaev, Almeida, and Mead (2022)
reported that depression and anxiety each affect around 1 in 3 people during the first
year after a stroke, and suicide causes the death of about 3 to 4/1000 stroke survivors
during the first 5 years, highlighting the substantial burden of mental health complications
following stroke. Given these variations in prevalence, it is crucial that PSD diagnosis
relies on a structured mental state examination meeting clinical criteria, such as the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) or the 10th Revision
of the International Classification of Diseases (ICD 10) for depression (Robinson, 2003;
Spalletta & Robinson, 2010; De Ryck et alii, 2014). Although numerous studies have
documented the high prevalence and multiple predictors of Post-Stroke Depression
(PSD), it remains largely underdiagnosed and undertreated. Chaudhary et alii (2022)
reported that PSD is more prevalent among women, patients with a history of stroke
or myocardial infarction, and individuals with lower socioeconomic status, particularly
those covered by Medicaid. Their findings underscore the multifactorial nature of PSD,
involving both biological vulnerability and socioeconomic determinants.

PSD has been explained by a variety of biological, psychological and social
factors that come into play at different stages after the stroke (Dong et alii, 2021). It
is well documented that PSD is associated with higher mortality, poorer recovery, more
pronounced cognitive deficits, and lower quality of life than is stroke without depression
(Medeiros, Roy, Kontos, & Beach, 2020). Moreover, anxiety is a common symptom both
in the acute phase, after months, and after years. It seems to affect a quarter of stroke
patients (Broomfield, Quinn, Abdul-Rahim, Walters, & Evans, 2014). It often manifests
as persistent ruminations and concerns about stroke recurrence, as well as its functional
and physical consequences (Rafsten, Danielsson, & Sunnerhagen, 2018).

Most of studies, particularly those conducted in the Middle East and North Africa,
that have examined depression and anxiety among stroke patients have been cross-sectional
in nature. Longitudinal follow-up studies have been conducted in Jordan (Al Qawasmeh
et alii, 2022) and Lebanon (Boutros et alii, 2025), revealing high incidences of these
psychiatric conditions. In the Jordanian study, depression affected one in four patients
one-month post-stroke, while in the Lebanese study, anxiety at three months post-stroke
was reported in half of the patients, and depression exceeded three quarters. Our study
represents a significant contribution to the limited body of longitudinal research on post-
stroke mental health disorders in the North African context, providing additional data to
complement existing findings from the Middle East and North Africa (MENA) region.
Indeed, our study aimed to assess the incidence of depression, anxiety, and adjustment
disorders during the first year of follow-up in stroke patients treated at the Neurology
Department of Ibn Rochd University Hospital in Casablanca. The secondary objectives
included examining the influence of demographic, functional, and stroke-related factors
-such as clinical characteristics, treatment modalities, and post-stroke sequelae- on the
development of comorbid anxiety and depression.

International Journal of Psychology & Psychological Therapy, 26, 1 https://www.ijpsy.com
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METHOD

Participants

The study included all patients aged over 16 years who were admitted to the
neurology department for an ischemic or hemorrhagic stroke. The choice of 16 years
as the minimum age was based on the neurology department’s policy, which admits
patients starting from this age. The diagnosis of stroke was based on clinical criteria
and confirmed by radiological findings. The study excluded patients with severe aphasia
or major cognitive impairment that precluded meaningful communication, as well as
those who were already being treated for depression at the time of evaluation. Patients
diagnosed with schizophrenia were also excluded.

Instruments and Measures

Survey was conducted using a questionnaire divided into three sections, designed
based on an analysis of the literature: (a) Sociodemographic data and Medical History,
which included data obtained through a questionnaire that collected demographic
information of participants (age, sex, marital status, level of education, occupation,
hometown, and laterality), and data concerning to medical and surgical history, mental
health history, and substance use; (b) Stroke Characteristics and Neurological Assessment,
which included data on stroke-related characteristics, including stroke type and location,
post-stroke deficits, language disorders, management strategies, and date of occurrence;
and (c) Psychological Assessment, which included data on the patients’ psychiatric status
(depressive episodes, adjustment disorders, and anxiety). Aspects evaluated through the
application of the instruments are detailed below:

National Institutes of Health Stroke Scale (NIHS, Brott et alii, 1989): The NIHSS is a
15-item systematic assessment tool that provides a quantitative measure of stroke-
related neurological deficit. It evaluates level of consciousness, visual fields, motor
strength, sensation, ataxia, dysarthria, and language. Scores range from O (normal) to
42 (severe impairment).

Modified Ranking Scale (mRS, van Swieten et alii, 1988): The mRS is a 7-point scale
used to measure the degree of disability or dependence in the daily activities of people
who have suffered a stroke. It ranges from 0 (no symptoms) to 6 (dead).

Instrumental Activities of Daily Living (IADL, Lawton & Brody, 1969): This scale
assesses independent living skills across 8 domains (e.g., telephone use, shopping, food
preparation). Scores range from 0 (low function) to 8 (high function) for women, and
0 to 5 for men in the original version, though often adapted.

Mini-Mental State Examination (MMSE, Folstein et alii, 1975): The MMSE is a 30-point
questionnaire to measure cognitive impairment. It tests orientation, attention, memory,
language, and visual-spatial skills. Scores below 24 are typically suggestive of cognitive
decline.

Mini International Neuropsychiatric Interview (MINI, Sheehan et alii, 1998). Depressive
episodes and adjustment disorders were diagnosed using the MINI, a structured diagnostic
interview based on DSM-IV criteria. The MINI is a brief instrument (median completion
time 15 minutes) and covers all major DSM-IV Axis I disorders, including depression
and adjustment disorders. Each module corresponds to a diagnostic category. Items are
coded as ‘Yes” or ‘No’. A diagnosis is confirmed if the specific pattern of symptoms
required by the DSM-IV criteria is met. In this study the Moroccan Colloquial Arabic
version (Kadri er alii, 2005), validated in 2005, demonstrated good psychometric
properties. The Moroccan version showed high internal consistency (Cronbach’s a=
0.85) and strong inter-rater reliability. Sensitivity and specificity for major depressive
episodes were found to be 0.88 and 0.92, respectively.

https://www. ijpsy. com International Journal of Psychology & Psychological Therapy, 26, 1
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Hamilton Anxiety Rating Scale (HAM-A, Hamilton, 1959). Anxiety was assessed using
the HAM-A a clinician-administered 14-item Scale evaluating psychological, cognitive,
somatic, and sleep-related anxiety symptoms, including depressive mood. Items are
rated on a Likert scale (0= not present to 4= very severe), yielding a total score of
0-56. Subscores for psychic anxiety (items 1-6 and 14) and somatic anxiety (items
7-13) can be calculated. Total scores above 17 indicate a mild level of anxiety, while
scores of 25-30 reflect moderate to severe levels of anxiety (Hamilton, 1959; Hallit
et alii, 2020). In this study, we used the validated Arabic version of HAM-A (Hallit
et alii, 2020), which has shown high internal consistency (Cronbach’s a= 0.92) and
is standard in North African clinical research (Hallit et alii, 2020).

Procedure

The study was conducted in the neurology department of Ibn Rochd University
Hospital in Casablanca. Data collection followed a standardized protocol: participants
first underwent a clinical interview for sociodemographic data, followed by neurological
assessments (NIHSS, mRS), and finally the cognitive and mental health evaluations
(MMSE, IADL, MINI, and HAM-A). This order was chosen to prioritize clinical data
collection and minimize the impact of participant fatigue on the psychiatric interview
results. All assessments were performed in a quiet, private room to ensure confidentiality.

To minimize potential sources of bias, several measures were taken. Selection
bias was addressed by consecutively enrolling all patients who met the inclusion criteria.
All eligible patients admitted to the neurology department were invited to participate
in the study. Information bias was minimized by using well-established and validated
diagnostic tools, such as the MINI and HAM-A, administered by trained evaluators.
Attrition bias was reduced by maintaining regular follow-up visits at 1, 3, 6, and 12
months, and any missing data were handled using multiple imputation methods.

This study was approved by the National Committee for the Control of Personal
Data. All participants provided written informed consent prior to inclusion in the study.
The consent included permission for participation in the study as well as the collection
and analysis of data. Participants were assured of their right to withdraw from the study
at any time without consequence. All procedures were conducted in accordance with
the Declaration of Helsinki.

Data Analysis

Data was transferred from the data sheet to Excel. Descriptive analyses were
performed using version 20 of SPSS. Categorical variables were expressed as frequencies
and percentages. Continuous variables were summarized using means and standard
deviations (SD). For comparisons between categorical variables, chi-square (y?) tests
were performed. A p-value <.05 was considered statistically significant.

RESULTS

A total of 76 patients were initially assessed for eligibility. Seven patients
were excluded for not meeting the inclusion criteria, resulting in a final sample of 69
participants. During follow-up, three participants were lost at six months, and seven
at twelve months, including one death. The mean age of participants was 61.2 years
(SD= 11.6), with an equal sex ratio (1:1). Most participants were married (64.5%),
while a quarter (24%) reported having no children. A majority of the sample (60.5%)
were illiterate (see Table 1).

International Journal of Psychology & Psychological Therapy, 26, 1 https://www.ijpsy.com
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Table 1. Participants’ socio-demographic characteristics.

Age M (SD) 61.21 (11.60)
n (%)
Male 37 (54.3%)
Sex
Female 32 (47.4%)
. Married 44 (64.5%)
Marital Stat
antal St gigle/Widowed/Divorced 25 (35.7%)
None 16 (24.0%)
Number of
- )
Children 1-2 22 (31.4%)
>3 31 (44.3%)
Educati Hliterate 41 (60.5%)
Le\u/:la ron Primary School 14 (20.0%)
Secondary or Higher 14 (19.5%)

Handedness was predominantly right sided (93.5%), and more than half of the
participants (56.5%) had a history of prior stroke. Regarding medical comorbidities,
63.4% of patients had at least one condition, with hypertension in 35%, diabetes in
30.4%, and heart disease in 6%. Most participants reported no personal (88.4%) or
family (93%) history of mental health disorders (see Table 2). Concerning substance use,
tobacco was the most frequently used substance (56%), followed by cannabis (20.6%)
and alcohol (20.6%).

Table 2. Participants’ medical characteristics.

. - Right-Handed 64 (93.4%)
:\l/l(eu;h)cal Characteristics Left-Handed 5(6.6%)
° Previous Stroke 39 (56.5%)
At least one comorbidity 45 (63.4%)
Comorbid Conditions Hypertension 24 (34.8%)
n (%) Diabetes 21(30.4%)
Heart Disease 4 (6.0%)
Family Psychiatric History Depression 2(2.9%)
n (%) Psychotic Disorder 3 (4.3%)
Depression 5(7.3%)
Se(f;o)nal Psychiatric History Anxiety Disorder 1(1.5%)
o
Psychotic Disorder 1(1.5%)
Psychoactive Substance use 39 (56%)
Substance Use Tobacco 39 (56%)
n (%) Cannabis 14 (20.6%)
Alcohol 14 (20.6%)

Most strokes were ischemic (97%) (see Table 3). Stroke laterality involved the left
hemisphere in 49% of cases, bilateral in 10%, and multiple strokes in 4.3%. Regarding
treatment, 75.3% of patients received antiplatelet agents, 22% underwent thrombolysis,
and among hemorrhagic strokes, only 3% received anticoagulants.

Table 3. Participants’ stroke characteristics.

Stroke Characteristics n (%)
Stroke type Ischemic Stroke 67 (97.1%)
P Hemorrhagic Stroke 2(2.9%)
Bilateral Stroke 7 (10.0%)
. . Right Hemisphere 25 (36.2%)
Frequencies of Stroke Localization Left Hemisphere 34 (49.3%)
Multiple Stroke 3(4.3%)
No Treatment 2 (2.9%)
Treatment for Ischemic Stroke Antiplatelet Agents 52 (75.4%)
Thrombolysis 15 (21.7%)
i 0
Treatment for Hemorrhagic Stroke Ant?coflgule_mls 2(.0%)
Antiepileptic Drugs 3 (4.4%)
https://www. ijpsy. com International Journal of Psychology & Psychological Therapy, 26, 1
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Neurological assessment indicated that 59.4% of patients had a mild stroke,
27.5% moderate, and 13% severe. Functional outcomes assessed showed that 42% had
no disability, while 1.45% had severe disability. Autonomy scale revealed that 80.6%
of patients maintained full independence. Cognitive function showed that 31.8% had no
impairment, while 41.9% had moderate impairment (see Table 4).

Table 4. Associations between Depression, Anxiety, Adaptation Disorder, Stroke and various criteria with
statistical significance.

Depression Anxiety Adjustment disorder
n (%) 4 n (%) 4 n (%)

Male 9(24.3) 5(13.5) 5(15.2)

Gender ¢ male 8 (25.0) M el 0P 3(10.3) 373
Minor 8(20.5) 7(18.0) 4(10.3)

NIHSS  Moderate 7(412) 265 6(35.3) 326 3(17.7) 719
Severe 2(33.3) 2(33.3) 1(16.7)
None 4(14.8) 3(111) 13.7)
Mild 3(23.1) 4(30.8) 1(7.7)

MRS Moderate 7(58.3) 044 6 (50.0) 064 2(16.7) 029
Severe 3(30.0) 2(20.0) 4(40.0)
Dependent 5(45.5) 3(27.3) 4(36.4)

IADL 1 dependent 12 (24.5) 163 sy T2 3(6.1) 005
None 6(28.6) 1(4.8) 2(9.5)

MMSE  Mild 4(23.5) 914 2(11.8) <001 0(0.0) 053
Moderate 7(29.2) 12 (50.0) 6 (25.0)

The evolution of Mental Health disorders over the 12-month follow-up period,
including adjustment disorder, depression, and anxiety, is illustrated in table 5 and
Figure 1. One month post-stroke, the incidence of adjustment disorder was 11.6% (95%
CI [6.0, 21.3]). No new cases were identified at three, six, or twelve months. Among
those diagnosed initially, 87.5% showed favorable evolution by three months. The

Table 5. Incidence of Adjustment disorder, Depression, and Anxiety.

1-Month Incidence 3-Month Incidence 6-Month Incidence 1-Year Incidence

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Depression 13.0(7.0-23.0) 5.0 (1.7-13.7) 53 (1.8-144)  3.7(1.0-12.5)
Total 14.5 (8.1-24.7) 1.7 (0.3-9.0) 52(1.8-14.1)  1.8(0.3-9.6)
Aniery | Mild 4.3 (1.5-12.0) 1.7 (3.0-9.0) 1.7(0.3-9.1) 1.8 (0.3-9.6)
XY Moderate 7.3 (3.1-15.9) 0 3.4(0.9-11.7) 0
Severe 2.9 (0.8-10.0) 0 0 0
Adjustment Disorder 11.6 (6.0-21.3) 0 0 0
16
14
12
10
8
6
4
2
. G

At 3 months At 6 months At 1 year

& Adjustment Disorder (%) B Depression (%) B Anxiety (%)

Figure 1. Evolution of Adaptation Disorder, Depression, and Anxiety at 3 months, 6 months, and 1 year.

onset of adjustment disorder was significantly associated with functional dependence,
x2(3)= 12.84, p= .005, and with the level of disability (mRS), ¥3(5)= 12.46, p= .029.
Depression occurred in 13% of patients at one month (95% CI [7.0, 23.0]), 5% at three

International Journal of Psychology & Psychological Therapy, 26, 1 https://www.ijpsy.com
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months, 5.3% at six months, and 3.7% at twelve months. Among those diagnosed at
one month, 77.8% continued to meet criteria for major depression at three months.
Post-stroke depression was significantly associated with the level of disability, y(5)=
11.39, p= .044. Although patients with more severe strokes or greater dependency had
higfigure her rates of depression, these associations did not reach statistical significance.

Anxiety incidence was 14.5% at one month (95% CI[8.1, 24.7]). At three months,
1.7% developed new-onset anxiety. Among patients with anxiety at one month, 70%
remained anxious at three months. Anxiety onset was significantly associated with
cognitive impairment (MMSE), y%(2)= 15.68, p<.001, while no significant association
was observed with physical disability despite higher frequencies among more dependent
patients.

DiscussioN

This longitudinal study aimed to examine the incidence and evolution of post-
stroke depression, anxiety, and adjustment disorder over a one-year follow-up period.
Our findings indicate that adjustment disorder is a common and early mental health
complication following stroke, with an incidence of 11.6% at one month. Fortunately,
most of these cases showed a favorable trajectory: by three months, only 12.5% still
met diagnostic criteria, and no cases remained at six or twelve months. We observed a
significant association between the onset of adjustment disorder and both the level of
disability (p=.029) and functional dependence (p= .005), underscoring the psychological
burden of reduced autonomy in the aftermath of stroke. Loss of autonomy is a well-
established risk factor for mental illness. An increase in functional disability is often
linked to a decline in mental health, as it impairs an individual’s ability to engage in
daily activities and participate in society according to societal norms. Additionally, barriers
related to accessibility and functional limitations can further exacerbate psychological
distress, contributing to poorer mental health outcomes (Xie, Tanner, Striley, & Marlow,
2022; Koenig, McLean, & Bishop, 2024). Although few studies have directly assessed
adjustment disorder in stroke patients, existing literature suggests lower overall rates
around 6.9% (Mitchell et alii, 2017). The higher incidence in our study may be explained
by our early evaluation (at one month), which captures the acute stress reaction phase,
and our use of structured diagnostic interviews, which are more sensitive to transient
adjustment disorders at this stage.

The incidence of post-stroke anxiety was 14.5% at one month, with the majority
of cases classified as mild or moderate. This frequency aligns with global observations
where anxiety remains a prevalent post-stroke complication (Burton et alii, 2013).
Over the follow-up period, the proportion of patients meeting criteria for anxiety
progressively decreased: 70% at three months, 50% at six months, and 30% at one
year, according to the Hamilton Anxiety Scale. Incident cases also declined over time,
with rates of 1.7% at three months, 5.2% at six months, and 1.8% at one year. Most
previous studies have focused on prevalence rather than incidence, which complicates
direct comparisons. Moreover, prevalence estimates vary depending on the timing of
assessment and the instruments used. In this study, the HAM-A was used to assess the
severity of anxiety symptoms rather than to establish formal diagnoses (Rafsten et alii,
2018; Knapp et alii, 2020; Sagen-Vik, Finset, Moum, Vik, & Dammen, 2022). A meta-
analysis using the HAM-A reported a pooled prevalence of 29.3% during the first year
following stroke (Rafsten et alii, 2018). It should be noted, however, that prevalence
data do not distinguish between pre-existing anxiety and anxiety emerging after stroke,
limiting causal interpretations.
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The development of post-stroke anxiety was significantly associated with
cognitive impairment, which aligns with the literature suggesting that deficits in memory,
attention, and executive function may increase psychological stress and reduce coping
capacity (Williams & Demeyere, 2021). These emotional disturbances are often linked
to complex neurobiological mechanisms following brain injury (Kim, 2016). These
cognitive limitations can act as precipitating factors for both depression and anxiety.
Similarly, Morrison, Pollard, Johnston, and MacWalter (2005) found that demographic
and clinical factors, including advanced age, female sex, and greater functional disability,
predicted persistent anxiety and depression up to three years after stroke. Compared
to our findings, the magnitude of long-term persistence reported by Morrison et alii
(2005) is higher, which may reflect differences in sample characteristics, follow-up
duration, and assessment methods. While our study observed a progressive decrease in
post-stroke anxiety over one year, the data from Morrison et alii (2005) suggest that
certain subgroups remain at risk for long-term psychological sequelae, highlighting the
need for continued monitoring and early intervention in vulnerable patients.

In the present study, the incidence of post-stroke depression was 13% at one
month, 5% at three months, 5.3% at six months, and 3.7% at one year, indicating a
declining trend in new cases over time. This temporal pattern is consistent with previous
literature reporting that the majority of post-stroke depression cases develop within the
first three months, followed by a gradual reduction in incidence (Jgrgensen et alii, 2016;
Kutlubaev & Hackett, 2014). Early identification and management remain critical to
mitigate the long-term impact of depression on functional recovery.

Despite the overall decline in incidence, the clinical trajectory among patients
who developed depression in the early post-stroke period remains concerning. In our
cohort, 77.8% of patients diagnosed at one month continued to meet criteria at three
months, and 33.3% remained depressed at six and twelve months. Such persistence of
early-onset symptoms throughout the first year has been documented in other longitudinal
studies (Sit, Wong, Clinton, & Li, 2007). Such persistence aligns with prior findings
indicating that early-onset depression often continues over time, especially among older
adults (Liu et alii, 2023; Hosking & Marsh, 2013; Morrison et alii, 2005).

Similarly, the DEPRESS study reported a 24% prevalence of depression within
six months after ischemic stroke, highlighting the high prevalence and persistence of
post-stroke depression (Guiraud et alii, 2016). Additional systematic reviews have
confirmed that both demographic factors (e.g., age, sex), pre-stroke cognition, and
functional impairment are significant predictors of depression following stroke (Robinson
& Jorge, 2016; Kang, 2021; Mayman et alii, 2021; Lavu et alii, 2022). These findings
underscore the multifactorial nature of post-stroke depression and the importance of
considering both clinical and psychosocial determinants.

Functional disability, measured by the mRS, was significantly associated with
depression onset (p= .044), corroborating prior research that emphasizes the impact of
physical dependence on depressive outcomes (Shi, Yang, Zeng, & Wu, 2017; Kumar,
Kataria, Kumar, Kumar, & Bahurupi, 2020). Although higher rates of depression were
observed among patients with more severe strokes, this association did not reach statistical
significance, likely due to the limited sample size. Nevertheless, stroke severity has
been consistently identified as a predictor of post-stroke depression, as more severe
neurological impairment often leads to greater functional limitations and reduced quality
of life, thereby increasing vulnerability to depression (Shi et alii, 2017; Kutlubaev &
Hackett, 2014).

Our study provides valuable insights into the psychological consequences of stroke,
including depression, anxiety, and adjustment disorder. However, several limitations
should be acknowledged. First, the relatively small sample size may have limited
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the statistical power to detect certain associations and restricts the generalizability of
our findings. In addition, participants were recruited from a single center which may
introduce selection bias.

Despite the strength of a longitudinal design with one-year follow-up, we did
not systematically assess several post-stroke variables that could influence mental health
trajectories, such as access to rehabilitation services, changes in social support, or use
of psychological care during follow-up.

Depression and adjustment disorder were assessed using the MINI and anxiety
symptoms were evaluated using the Hamilton Anxiety Rating Scale. Although this tool
does not allow for formal diagnosis of anxiety disorders, its use was consistent with our
objective of capturing the severity of anxiety symptoms from a dimensional perspective.

Lastly, certain potentially relevant factors -socioeconomic status, educational level,
or the quality of post-stroke care- were not incorporated into the analyses and could
have influenced mental health outcomes.

This study provides useful insights into the psychological consequences of stroke,
particularly regarding depression, anxiety, and adjustment disorder. The findings align
with previous research showing persistent depression post-stroke, with low remission
rates, although the association between stroke severity and anxiety requires further
investigation

The generalizability of the study is limited due to the small sample size and the
specific setting of a single university hospital in Casablanca. These results may not fully
reflect the experiences of stroke patients in other regions, particularly where healthcare
and mental health services differ. Future studies with larger, more diverse populations
are needed to assess the broader applicability of these findings.

Overall, these findings emphasize the high prevalence and dynamic course of
depression, anxiety, and adjustment disorder after stroke. Post-stroke depression was
closely linked to functional disability, anxiety to cognitive impairment, and adjustment
disorder to loss of autonomy. These results underscore the multifactorial impact of
stroke on mental health and the importance of addressing both neurological and
psychosocial determinants in post-stroke care. Despite its limitations, this study reinforces
the need for integrating mental health assessment into stroke rehabilitation programs
and highlights the importance of early, targeted interventions. Future research should
focus on identifying modifiable risk factors and evaluating multidisciplinary strategies
combining neurology, psychology-psychiatry, and rehabilitation to optimize long-term
outcomes for stroke survivors.
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