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Abstract

Introduction: Stroke accounts for one-third of global mortality each year; in Spain, it is
the second leading cause of death. One of the most commonly reported complications is
post-stroke depression, which affects up to 30% of patients who suffer a stroke. When an
ischaemic stroke occurs, the treatment of choice is mechanical thrombectomy; this is an
endovascular procedure whereby the thrombus causing the ischemia is removed, thereby
reducing sequelae, in most cases, which is why it is of interest to examine its influence on
the development of post-stroke depression. This study aims to determine the proportions
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endovascular intervention for ischemic stroke showed a low prevalence of subsequent
depressive symptoms, with no significant differences observed by gender.

Keywords: ischemic stroke; thrombectomy; depression; quality of life; sleep

1. Introduction

Stroke, defined as an interruption of cerebral blood flow, is a leading cause of death
and long-term disability worldwide [1,2].

Although, globally, stroke is more common in men, it has been observed that women
present with more severe cases, with a one-month mortality rate of 24.7% compared to
19.7% in men [3].

After coronary heart disease, stroke is the second leading cause of death worldwide [4]
and the leading cause of disability; the most common sequelae are physical disability,
speech and mobility disorders, and cognitive impairment [2].

Approximately 85% of strokes are ischaemic in origin, of which 40-45% are caused by
a thrombotic event or occlusion of one of the major vessels [4,5].

When it comes to the loss of disability-adjusted life years, stroke is also the leading
cause [6]; it has a significant impact on the quality of life of patients who suffer from it and
on their families. A total of 30% of patients who survive a stroke will require long-term
care, 20% will need assistance with walking, and 16% will require institutional care [1].
Stroke causes serious sequelae for patients in its acute phase, particularly in cases of severe
ischaemic stroke requiring mechanical thrombectomy; many patients require admission to
intensive care units due to neurological and hemodynamic instability, the need for close
neurological monitoring, and, in some cases, ventilatory support. In this context, the patient
is classified as a critical patient, which adds greater clinical and emotional complexity to the
care process. It is regarded as a traumatic event, severely affecting the physical condition,
but also entails psychological, social, and economic consequences, making it a serious
global health problem [7,8].

Post-stroke depression is one of the complications that can arise following a stroke; it
is reported that 30% of patients who suffer a stroke develop post-stroke depression [9,10].
It sets in after the onset of a stroke, sometimes in the short term (within 3 months) and,
in other cases, later, appearing up to a year after the stroke [11]. One in three people who
suffer a stroke will experience post-stroke depression, which has a significant impact on the
long-term effects of this condition [12]. Recent evidence provides a deeper synthesis of its
multifactorial etiology, highlighting several critical risk factors that drive its onset. Notably,
functional impairment, particularly severe motor deficits and the loss of independence in
activities of daily living, strongly predicts the development of depression. Additionally,
sleep disturbances, including insomnia and sleep apnea, have been identified as major
contributors that exacerbate neurological vulnerability and hinder cognitive and psycho-
logical recovery. These physical and neurological challenges are often compounded by
psychosocial factors; specifically, a lack of robust social support from family or community
networks significantly elevates the risk of depressive symptoms. Following the stroke itself,
it is considered the most common psychiatric condition, making it vitally important to
monitor patients’ psychological and functional well-being, as well as the impact on their
quality of life [13,14].

Depression is a condition that leads to greater functional disability and a higher
mortality rate, and is associated with a poorer quality of life [15], making functional
recovery following a stroke more difficult [16].
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Consequently, maximizing the success of acute interventions is a critical determinant
not only for physical survival, but also for post-stroke mental health. In this context,
advanced reperfusion therapies like mechanical thrombectomy play a pivotal role. The
degree of functional recovery achieved by patients depends directly on the speed and
effectiveness of the treatment provided. Interventions carried out as quickly as possible
reduce subsequent complications and sequelae or even make them non-existent in some
cases. From a clinical standpoint, the rapid neurological recovery facilitated by mechanical
thrombectomy may be associated with a lower risk of depressive symptoms, mainly by
preserving independent functioning and minimizing the profound existential shock of
sudden disability. Full functional recovery is not always immediate, and this, combined
with the social stigma associated with this condition, along with the resulting lifestyle
changes, and despite the absence of serious sequelae, can trigger situations in which a
depressive state develops on an emotional level [17].

It is important to note that it is not only functional status that influences the develop-
ment of subsequent depression; severe physical sequelae are a component described among
the predictors of subsequent depression, but they are not decisive. While successful revas-
cularization may help lower depressive risk by improving functional outcomes, depression
remains a complex, multifactorial phenomenon. Biological disruptions, pre-existing psycho-
logical vulnerabilities, and personal coping mechanisms mean that a positive neurological
recovery does not entirely eliminate the risk of onset [18].

There are other risk factors that may influence the development of this condition,
such as sleep quality [19] and its impact on quality of life, which make it important to
assess the development of depressive symptoms without ruling out the various variables
involved [20].

Furthermore, it is important to note that post-stroke depression significantly increases
the risk of suffering a further stroke; patients have reduced mobility following the throm-
botic event due to functional impairment, and the risk of thrombosis is higher [21].

In the acute phase of a stroke, particularly in patients admitted to intensive care units,
it is difficult to make an accurate diagnosis of depressive symptoms; so, it is important to
pay attention to the early symptoms. Patients tend not to recognize the symptoms caused
by the mood disorder as characteristic of depression; they are commonly associated, by
both patients and healthcare professionals, with the sequelae of the thrombotic event itself.
Consequently, it is of great importance to screen stroke patients from the outset, using
scales and on a serial basis, given the high incidence of depressive symptoms [22].

Mechanical thrombectomy is an established endovascular intervention for selected
patients with acute ischaemic stroke due to large-vessel occlusion [23], an endovascular
technique in which the thrombus is removed and blood flow is rapidly and effectively
restored, facilitating the re-establishment of cerebral perfusion and significantly reducing
subsequent sequelae. Moreover, considering the complex pathophysiological mechanisms
underlying post-stroke depression, including neuroinflammatory processes, neurotransmit-
ter imbalance, and neuronal damage, it is relevant to investigate whether rapid reperfusion
therapies may influence the later development of depressive symptoms. However, there
is limited literature specifically examining the descriptive association between the perfor-
mance of mechanical thrombectomy and the onset of subsequent depression, as well as
comparative evidence with other reperfusion treatments such as thrombolysis [24,25].

The main objective of this study is to determine the prevalence of depressive symptoms
in patients with ischaemic stroke who have undergone mechanical thrombectomy as the
treatment of choice and were treated at two high-complexity hospitals between December
2023 and December 2024.
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Secondary objectives include describing the quality of life and functional capacity of
patients who have suffered an ischaemic stroke and undergone mechanical thrombectomy
as the treatment of choice, as well as exploring potential differences according to age,
marital status, living arrangements, education, and physical activity level. We hypothesize
that successful endovascular reperfusion is associated with a relatively low prevalence of
subsequent depressive symptoms.

2. Materials and Methods

A multicentre, prospective, longitudinal, descriptive observational study was conducted
with follow-up at 2 weeks, 1 month, 3 months, and 6 months after the stroke onset.

The target population consisted of patients who, following an ischaemic stroke, un-
derwent mechanical thrombectomy at two specialist hospitals in Madrid. The sample was
recruited over one year, from December 2023 to December 2024. With an estimated annual
accessible population of 250 patients and assuming an expected proportion of post-stroke
depression of 30%, (based on general post-stroke epidemiological literature, as specific post-
thrombectomy estimates were lacking at the study design stage), the required sample size
to estimate this proportion with a 95% confidence level and a precision of £3 percentage
points, applying the finite population correction, was calculated to be 196 patients. Assum-
ing a potential 10% loss to follow-up, the target sample size was increased to 216 patients.
However, data collection concluded at 200 patients at baseline. One participant passed
away after the baseline assessment, and no additional loss to follow-up occurred during
the subsequent telephone evaluations, resulting in a final sample of 199 participants at the
three follow-up assessments. This sample size successfully retained the statistical precision
initially planned (precision of 4-3.1%).

The inclusion criteria considered were: patients who had suffered an ischaemic, non-
hemorrhagic stroke; patients who were independent in activities of daily living before
the stroke as documented in clinical records; no history of diagnosed depressive disorder
or current antidepressant treatment; and patients who, following recanalization, had an
adequate level of consciousness (Glasgow Coma Scale score of 15) to allow them to complete
the scales.

The exclusion criteria were patients who suffered a hemorrhagic stroke during en-
dovascular treatment; patients in whom complete revascularization of the occluded vessel
was not achieved; and patients with extensive cerebral infarction resulting in lack of func-
tional neurological recovery.

Consecutive non-probabilistic sampling was carried out in the two hospitals selected
for this study, selecting patients as they were admitted to the neurointerventional unit for
mechanical thrombectomy and after verifying that they met the inclusion criteria.

2.1. Variables

Depressive symptoms is the primary variable; the Patient Health Questionnaire-9
(PHQ-9) was used as the measurement tool. It consists of 9 questions, each scored from
0 to 3 points, with 0 being the minimum score (absence of depressive symptoms) and
27 the maximum (severe depressive symptoms). As a screening instrument for post-
stroke depressive symptoms rather than a formal diagnostic assessment, a cut-off score
of PHQ-9 > 5 was used to define the presence of mild-to-severe depressive symptoms, in
accordance with established screening thresholds. In addition, individual symptom items
(such as PHQ-9 Item 2 for depressed mood /sadness) were explored as secondary indicators
of core affective symptoms [26].

Functional capacity and quality of life were considered as secondary variables. Re-
garding functional capacity, the validated Barthel Index was used, comprising 10 items
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that measure basic activities of daily living, each scoring 0, 5, 10, or 15 points. The final
score ranges from 0 to 100, with 0 indicating maximum dependence and 100 indicating
independence [27].

Quality of life was measured using the ECVI-38 scale. It was validated in 2005 by
Fernandez-Concepcién [28]. The scale comprises 38 items scored from 1 (no impact) to
5 (extreme impact), yielding a total raw score from 38 to 190, which is transformed into a
0-100 percentage scale (where higher scores indicate greater impairment). Four categories
were defined based on the standardized score: severe impairment for scores of 75 or higher;
moderate impairment between 50 and 74.9; mild impairment between 25 and 49.9; and no
impairment for scores lower than 25 [29].

The health variables included in this study are physical activity, evaluated quanti-
tatively as the self-reported hours of aerobic exercise performed per week prior to the
stroke (as presented in Table 1), and sleep quality, as assessed using the Oviedo Sleep
Questionnaire (OSQ), which has been validated against ICD-10 and DSM-1V diagnostic
criteria in patients with depressive disorders; this questionnaire provides information on
the sleep-wake cycle. It consists of 15 items, 2 of which relate to parasomnias and medica-
tion use; the other 13 are grouped into 3 subscales: subjective sleep satisfaction (item 1),
insomnia (9 items), and hypersomnia (3 items). Each item is scored from 1 to 5, except
for item 1, which is scored from 1 to 7. The insomnia subscale ranges from 9 to 45 points;
higher scores indicate poorer sleep quality. The diagnosis of insomnia itself is established
through items 2-1, 2-2, 2-3, 2-4, and 7: a categorical diagnosis is assigned when at least one
of items 2-1 to 2-4 (difficulty falling asleep, difficulty maintaining sleep, early awakening,
or non-restorative sleep) scores > 3, indicating that the difficulty occurs on 3 or more days
per week, together with item 7 (worry, tiredness, or reduced functioning due to the sleep
difficulty) also scoring > 3, i.e., occurring on 3 or more days per week. The remaining items
provide additional relevant information on sleep [30].

Table 1. Baseline Demographic and Clinical Characteristics Stratified by Gender (N = 200).

Characteristic Overall, N = 200 Female, N = 97 Male, N =103 p-Value
Age, years 76 (64, 84) 80 (71, 87) 72 (61, 81) 0.001
Marital status <0.001
With partner 132 (66%) 45 (46%) 87 (84%)
Without partner 68 (34%) 52 (54%) 16 (16%)
Living arrangements <0.001
With independent partner 126 (63%) 46 (47%) 80 (78%)
With dependent partner 5 (2.5%) 0 (0%) 5 (4.9%)
With other independent persons 26 (13%) 19 (20%) 7 (6.8%)
Alone 43 (22%) 32 (33%) 11 (11%)
Education level <0.001
Basic education 117 (59%) 54 (56%) 63 (61%)
Higher education 44 (22%) 13 (13%) 31 (30%)
No formal education 39 (20%) 30 (31%) 9 (8.7%)
Physical activity level (aerobic exercise) <0.001
1 h/week 7 (3.5%) 1 (1.0%) 6 (5.8%)
2 h/week 9 (4.5%) 3(B3.1%) 6 (5.8%)
3 or more h/week 44 (22%) 10 (10%) 34 (33%)
None 140 (70%) 83 (86%) 57 (55%)

The sociodemographic variables considered were age, gender, marital status, whether
the participant had dependants, occupation, whether the job required specialized training,
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and level of education. Age gender and marital status were pre-specified as primary
covariates to analyze potential differences in depressive symptom evolution.

After obtaining informed consent, participants were contacted by telephone to complete
the study questionnaires. Responses were directly recorded and exported to a coded database.

2.2. Data Analysis

A descriptive analysis was carried out; the variables collected are qualitative, mostly
nominal or ordinal, and the levels used were taken into account when interpreting the
differences. To analyze the evolution of an ordinal categorical variable across time points
within the same patients, a cumulative ordinal generalized linear mixed model with a logit
link (CLMM) was applied.

The dependent variable was the ordinal variable resulting from categorizing the scale ac-
cording to the established criteria, whilst the independent variable was the time of assessment.
A random intercept per patient was included to model intra-individual correlation. Hospital
center was evaluated as a random effect to control for potential cluster differences.

Where necessary, due to the low frequency of any level of the ordinal variable, adjacent
categories were grouped to construct a binary variable, thereby simplifying the dependent
variable and facilitating clinical interpretation. A generalized linear mixed model with a
logit link (glmer) was fitted to this new dichotomous variable whilst also maintaining a
random intercept per patient.

For the model examining the evolution of depressive symptoms specifically, the
outcome was coded as a binary variable representing presence (mild, moderate, or severe
symptoms combined) versus absence of depressive symptoms at each assessment time
point, with Time Point A (2 weeks, baseline) used as the reference category. Model fit was
assessed using standard diagnostics (AIC, BIC, log-likelihood, and deviance). The global
effect of assessment time point was evaluated using a likelihood ratio test comparing the
full model with a null model excluding the time point variable, using the anova() function
in R version 4.4.1. All analyses were performed in the R statistical environment [31] using
the ordinal [32] and Ime4 [33] packages.

3. Results

The calculated sample size of 216 patients incorporated a 10% anticipated attrition
rate to ensure a sufficient analytic sample. As all 200 recruited participants completed the
questionnaires (100% completion rate), the effective analytic sample already exceeded the
minimum target of approximately 194-195 participants required after accounting for expected
loss-to-follow-up; recruitment was therefore concluded at n = 200 without the need to reach
the original enrollment target of 216, which had accounted for an anticipated 10% attrition
rate, distributed across centers as follows: 116 (58%) from Hospital Universitario Puerta de
Hierro Majadahonda, comprising 57 women (59%) and 59 men (57%); and 84 (42%) from
Hospital Universitario 12 de Octubre, comprising 40 women (41%) and 44 men (43%).

Regarding baseline demographic characteristics, substantial imbalances were observed
between gender groups, which were subsequently identified as potential confounders for
health outcomes. The mean age in the women'’s group was 80 years (SD: 11.31), compared
with 72 years in the men’s group (SD: 14.14) (p < 0.001).

Concerning marital status, there were statistically significant differences: 84% of the
men’s group had a partner, compared with 46% of the women'’s group (p < 0.001).

The percentage of people living alone is higher among women (33%) than among men
(11%; p < 0.001).
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About employment status, 156 people (78%) did not have a profession requiring higher
education (both men and women); 64% of men are retired, compared to 73% of women who
perform domestic work (0% in this employment category in the men’s group) (p < 0.001).

The group of women comprises 31% in the no education’ category (compared to 8.7%
of men), as well as lower percentages in both basic and higher education.

In terms of educational attainment, only 44 participants (22%) in the sample have a
higher education qualification; of these, 30 are men (31%), and 13 are women (13%).

Concerning economic status, between 36-37% of men have incomes in the ranges
of €1000-1499 and €1500-1999, compared with 33-35% of women who have net monthly
incomes of less than €499 and less than €999, respectively. These baseline demographic,
socioeconomic, and lifestyle factors were retained as covariates in subsequent adjusted
gender outcome models.

Using the standardized cutoff of PHQ-9 > 5 (indicating mild-to-severe depressive
symptoms), the overall prevalence of depressive symptoms was 11% at two weeks, followed
by a slight decrease to 8% at one month, 7.5% at three months, and 7% at six months (Table 2).
Due to the small number of cases with depressive symptoms, the mild (5-9) and moderate
(10-14) categories were grouped together and labelled as “mild /moderate” throughout
the analysis. Although an omnibus test across all four follow-up periods indicated that
this overall downward chronological trend did not reach statistical significance (p = 0.20),
pairwise longitudinal evaluations revealed significant specific reductions between baseline
and later follow-up points. Due to the low prevalence of depressive symptoms, quasi-
complete separation was observed at Time Point A, resulting in an inflated intercept and
correspondingly extreme odds ratios close to zero for this reference category (Table 3).

Table 2. Evolution of Depressive Symptomatology Severity (PHQ-9) Across the Four Assessment
Time Points (N = 200).

2 Weeks 1 Month 3 Months 6 Months
PHQ-9 Category n (%) n (%) n (%) n (%)
No depression (0—4) 179 (89.5) 183 (91.5) 184 (92.0) 186 (93.0)
Any depressive symptoms (5-27) 21 (10.5) 16 (8.0) 15 (7.5) 14 (7.0)
Missing data 0(0.0) 1(0.5) 1(0.5) 1(0.5)
Total 200 (100.0) 199 (99.5) 199 (99.5) 199 (99.5)

Note: PHQ-9 = 9-item Patient Health Questionnaire. Percentages are calculated based on column totals.

Table 3. Logistic Regression Model Predicting Remission of Depressive Symptoms Across Time Points.

Term Coeff. Std. Error z p OR 95% Low CI  95% High CI
2 weeks (reference) —10.701 1.333 —8.03 <0.001 0.00 0.00 0.00
1 month —2.802 1.552 —1.81 0.071 0.06 0.00 1.27
3 months —3.419 1.593 —2.15 0.032 0.03 0.00 0.74
6 months —4.607 1.688 —2.73 0.006 0.01 0.00 0.27

Note: Coeff. = Estimated regression coefficient; Std. Error = Standard Error; OR = Odds Ratio;
CI = Confidence Interval. Remission was defined as a PHQ-9 score < 5 at follow-up among partici-
pants with PHQ-9 > 5 at baseline.

Taking gender into account, no statistically significant differences were observed in
the prevalence of depressive symptoms across any of the time points (Table 4). Among
men, 9.7% showed signs of depressive symptoms at two weeks, 5.8% at one month, and
4.9% at three and six months. In the group of women, the descriptive percentages were
11% at two weeks, 10% at one month and three months, and 9.3% at six months (Table 4).
In multivariable logistic regression analysis adjusting for age, marital status, living arrange-
ments, education, and physical activity level, gender was not an independent predictor of
depressive symptoms at any follow-up interval.
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Table 4. Prevalence of Depressive Symptoms Stratified by Gender Across Assessment Time Points.

Assessment Time

Overall (N = 200)

Female (N =97)

Male (N =103)

- - *
Point PHQ-9 Category 1 (%) (%) (%) p-Value
2 weeks No depression (0-4) 179 (89.5) 86 (88.7) 93 (90.3) 0.70
Mild/moderate depressive
symptoms (5-14) 21 (10.5) 11 (11.3) 10 (9.7)
1 month No depression (0-4) 183 (91.5) 86 (89.6) 97 (94.2) 0.20
Mild/moderate depressive
symptoms (5-14) 16 (8.0) 10 (10.4) 6(5.8)
Missing data 0 (0.0) 0 (0.0) 0(0.0)
3 months No depression (0—4) 184 (92.0) 86 (89.6) 98 (95.1) 0.14
Mild/moderate depressive
symptoms (5-14) 15 (7.5) 10 (10.4) 5(4.9)
Missing data 0 (0.0) 0 (0.0) 0(0.0)
6 months No depression (04) 186 (93.0) 88 (90.7) 98 (95.1) 0.20
Mild/moderate depressive 14 (7.0) 9.(9.3) 5 (4.9)

symptoms (5-14)

Note: PHQ-9 = 9-item Patient Health Questionnaire. Percentages indicate the proportion within each
gender sub-population at the specific time point. * p-value derived from Pearson’s Chi-square test or
Fisher’s exact test comparing gender distributions across categorical responses within each time point.

Regarding the level of weekly aerobic exercise, 33% of men exercise for 3 h or more
per week, compared with 10% of women; 86% of women and 55% of men do not engage in
any weekly aerobic exercise.

Regarding sleep quality, unadjusted descriptive data showed that 10% of women
reported sleep disturbances consistently across the four assessments, whereas prevalence
among men remained low (0% at two weeks, 1.9% at one month, and 0% at three and six
months; (p < 0.001). However, after adjusting for age, marital status, living arrangements,
education, and physical activity level in multivariable models, the independent association
between gender and sleep disturbances was markedly attenuated, demonstrating that
baseline sociodemographic imbalances largely explained the observed raw differences
between gender groups (Table 5).

Table 5. Longitudinal Distribution of Sleep Quality Categories across Follow-Up Time Points.

Sleep Category 2 Weeks 1 Month 3 Months 6 Months
n (%) n (%) n (%) n (%)

Normal sleep 190 (95.0) 190 (95.0) 190 (95.0) 190 (95.0)
Sleep disturbance 10 (5.0) 9(4.5) 9 (4.5) 9(4.5)
Missing data 0(0.0) 1(0.5) 1(0.5) 1(0.5)

Total 200 (100.0) 199 (99.5) 199 (99.5) 199 (99.5)

Note: Percentages indicate column-wise proportions for each specific assessment phase. Sleep
categories derived from standardized clinical screening scales.

Regarding functional and overall health status, cross-sectional evaluation showed
high categorical stability across follow-up assessments. Specifically, 92% of participants
remained within the non-impaired category for Quality of Life (ECVI-38) at all four data
collection points. Similarly, evaluation via the Barthel Index indicated that 91% of par-
ticipants maintained functional independence in basic activities of daily living across all
four follow-up periods.

4. Discussion

Based on the data collected in this study, and taking into account the main variable,
depressive symptoms in patients with ischaemic stroke who have undergone mechani-
cal thrombectomy, the observed frequency of post-stroke depressive symptoms in this
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sample was lower than the approximately 30% prevalence reported in previous stud-
ies. Importantly, this lower frequency may equally be explained by our highly selected
study population, which included patients with successful recanalization, preserved con-
sciousness, no prior history of depression, and relatively favorable functional outcomes.
Nevertheless, these findings should be interpreted with caution due to the absence of strong
statistical significance and the potential influence of several sources of bias, including the
non-probabilistic sampling method and the limited sample size, which may affect the
generalizability of the results [8,10,14,34,35].

It is important to note that many of the participants answered question 2 of the PHQ-9
scale (have you felt down, depressed or hopeless?) with a score of 2 on numerous occasions,
that is, they have felt this way on more than half the days, but to the remaining questions
regarding sleep, appetite or fatigue, they answered ‘none of the days’, i.e., zero; so, the scale
does not indicate the presence of a depressive state. However, this descriptive observation
may reflect subclinical emotional, rather than a definitive depressive state, but only as an
exploratory and non-conclusive analysis, and this interpretation remains speculative, as
constructs such as fear of recurrence were not directly assessed in this study. While these
findings carry implications for clinical nursing practice regarding close patient follow-up
and the assessment of emotional well-being alongside standardized scales, they must be
interpreted cautiously as they remain descriptive and some analyses did not reach statistical
significance, since emotional distress following stroke may not always meet the diagnostic
criteria for depression symptoms assessed by the PHQ-9 questionnaire [26,36].

When considering gender differences in depressive states, other studies have found
that post-stroke depression occurs more frequently in women, and, although the factors
have not yet been determined, these may be attributed to the social role women adopt in our
society, biomedical causes (hormonal factors), and psychological causes [37,38]. In general,
being a woman is identified as a risk factor for any type of depression, regardless of whether
it follows a stroke or not, due to a complex multifactorial relationship. As described in
some studies, women are up to 20% more likely to suffer from depression than men. It is
important to note that a very high percentage of women are responsible for household care
and lead a much more sedentary lifestyle, as this study’s results also indicate, although
this remains a plausible but untested explanation in our cohort [39]. As for the other
variables, when examining differences by gender, women have higher rates of poorer sleep
quality, poorer functional status following a stroke, and, consequently, a lower quality of
life, persisting for up to 6 months after the stroke, as observed in other studies. However, it
must be emphasized that women in our cohort were substantially older than men (median
80 vs. 72 years) and exhibited marked baseline differences in partnership status, education,
living arrangements, and physical activity levels; these baseline structural imbalances may
account for or substantially confound the observed gender-related differences in sleep and
quality of life. From a nursing perspective, the identification of women as a potentially
more vulnerable group highlights the need for targeted follow-up strategies, including
routine screening for emotional symptoms, sleep disturbances, and perceived quality of
life. Such interventions may contribute to the early detection of patients at greater risk of
psychological complications during recovery. The differences found in terms of gender are
present in many of the measured variables suggesting a possible pattern of vulnerability
among women, although not statistically confirmed, with higher percentages regarding
depressive symptoms and sleep quality, amongst others, which are clear risk factors for the
development of a depressive disorder. However, because no adjusted multivariate analyses
were performed, these descriptive associations did not reach statistical significance, which is
directly related to the limited sample size and variability among participants [3]. Therefore,
these gender-based differences cannot be considered conclusive in our cohort [38,39].
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It is important to note that the study participants showed a relatively limited impact
on functional status during follow-up; however, due to the observational design and
absence of a comparison group, these findings cannot be directly or solely attributed to
mechanical thrombectomy; early restoration of cerebral circulation has been associated in
previous studies with fewer complications and better quality-of-life outcomes, having a
less pronounced impact on quality of life, as seen in the results. However, patients who are
not treated in time or who have irreversible ischemia develop a greater number of sequelae
that can undoubtedly influence their emotional and psychological state. Furthermore, the
absence of a control group treated with other reperfusion therapies, such as thrombolysis
alone, may also represent a limitation when interpreting the specific impact of mechanical
thrombectomy on post-stroke depression [20,23,24].

Limitations and future directions: This study’s results have limitations related to sam-
ple size and characteristics, non-probability sampling, and telephone-based data collection,
which may introduce potential selection and response biases, thereby affecting the general-
izability of the findings. Another limitation of this study is the lack of data on clinically
relevant variables such as NIHSS score, modified Rankin Scale, infarct location, recanaliza-
tion grade, aphasia, rehabilitation status, and antidepressant treatment, as these were not
collected within the scope of the original study protocol. Future studies incorporating these
variables would allow for a more comprehensive interpretation of the relationship between
depressive symptoms and clinical /functional outcomes after mechanical thrombectomy.
The proportions of depressive symptoms following a stroke has been determined, and it
might be worthwhile to conduct a longer-term follow-up to observe whether depressive
symptoms develop over time, as there are studies that assess depressive states several
years later [12]. Furthermore, excluding the most severely ill patients further reduces the
possibility of generalization to the broader stroke population.

Crucially, the observational nature of this study design does not permit causal in-
ference, and the complete absence of a concurrent comparison group (such as patients
undergoing alternative reperfusion therapies or those with unsuccessful recanalization)
precludes any definitive conclusions regarding the specific effect of mechanical thrombec-
tomy on post-stroke depression. Furthermore, our findings are heavily constrained by a
highly selected study population, which restricted inclusion to patients with successful
reperfusion, preserved consciousness, no prior history of depression, and relatively favor-
able functional outcomes. This selective enrollment substantially limits the generalizability
of our data to the broader, more severe stroke population and likely explains the low
frequency of depressive symptoms observed in this cohort.

Additionally, methodological limitations regarding our analytical approach must be
acknowledged. The use of strict PHQ-9 categorization thresholds may have led to a poten-
tial underestimation of subclinical depressive symptoms. The use of a self-administered
screening instrument (PHQ-9) rather than a structured clinical diagnostic interview may
have led to over- or under-identification of depressive symptoms, and this limitation
should be considered when interpreting prevalence estimates. Furthermore, unadjusted
demographic imbalances between gender, most notably the older age and distinct baseline
sociodemographic profile of female participants, represent significant confounding fac-
tors that preclude drawing definitive subgroup conclusions without further multivariable
control. Moreover, despite collecting a wide range of clinically relevant variables (such
as sleep quality, demographics, and physical activity), the low proportions of depressive
events in our sample prevented the execution of multivariate adjusted models to explore
predisposing predictors without risking statistical underpowering and model over-fitting.
Consequently, to avoid these statistical constraints, these variables had to be presented
strictly as descriptive data. Additionally, the low overall prevalence of depressive symp-
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toms led to quasi-complete separation in the mixed-effects logistic regression model used
to assess the trend across time points (Table 3), reflected in a markedly inflated random-
intercept variance and consequently extreme fixed-effect estimates at the reference time
point. This should be considered when interpreting the magnitude of the corresponding
odds ratios and confidence intervals.

To address these limitations and avoid the speculation inherent to purely observational
data, future research should move beyond simply increasing the sample size alone. Instead,
future efforts must focus on designing controlled, adequately powered longitudinal studies
utilizing explicit control groups and encompassing broader, unselected, and more represen-
tative stroke populations to properly isolate therapeutic effects and evaluate multivariate
predictors of post-stroke depression. In particular, future studies should incorporate struc-
tured clinical diagnostic interviews alongside standardized screening tools, apply adjusted
multivariate models to disentangle age and sociodemographic confounding between sexes,
and standardize PHQ-9 cut-off definitions to enable comparability across studies.

Furthermore, a psychometric limitation must be acknowledged regarding our instrument
selection; certain assessment tools, such as the Oviedo Sleep Questionnaire, were not origi-
nally validated specifically within post-stroke populations, which may affect their contextual
sensitivity and should be considered when interpreting the descriptive behavioral outcomes.

5. Conclusions

This study provides a valuable descriptive overview of psychological and functional
outcomes six months following ischemic stroke in a specific cohort of patients. In this
sample of patients treated with mechanical thrombectomy, the observed frequency of post-
stroke depression symptoms (7%) was lower than that reported in the previous literature,
while the vast majority of participants exhibited preserved functional independence in
activities of daily living and an unaffected quality of life.

However, these favorable outcomes must be interpreted with strict caution and within
the boundaries of our study design. Due to the purely observational nature of this research
and the complete absence of a concurrent control group, no causal inferences or definitive
conclusions can be drawn regarding the direct effect of mechanical thrombectomy on post-
stroke depression. Furthermore, the low frequency of depressive symptoms observed here
cannot be confidently attributed to the interventional procedure itself; instead, it is highly
likely a reflection of our highly selected study population, which excluded individuals with
prior depression, severe cognitive deficits, or poor initial recanalization.

Ultimately, while these descriptive parameters highlight a positive recovery trajectory
within this specific subgroup, they underscore the critical need for future, adequately
powered, controlled longitudinal studies. Such research is essential to truly isolate the ther-
apeutic impacts of mechanical thrombectomy from selection biases and to comprehensively
evaluate the multifactorial predictors of post-stroke mental health.
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