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Abstract

Background: Stroke is a leading cause of disability and places a considerable burden on caregivers worldwide.
However, studies on the burden of stroke caregivers in Thailand remain limited.

Objective: This study aimed to identify characteristics of patients with ischemic stroke and their caregivers
that may predict distress, depression, and anxiety symptoms in the caregivers.

Methods: The Hospital Anxiety and Depression Scale (HADS), Zarit Burden Interview (22-item ZBI), and
Perceived Stress Scale (PSS-10) were used to measure the caregivers’ burden, stress, depression, and anxiety
symptoms. Furthermore, we used partial least squares structural equation modeling (PLS-SEM) to establish
a multistep mediation model.

Results: Ninety-seven stroke patients and their caregivers were included in this study. The regression on
ZBI-personal strain and stroke of other identified etiology explained 15.0% of the variation in the HADS
depression score. We observed that the caregiver’s underlying condition and the patients’ National Institutes
of Health Stroke Scale (NIHSS) explained 13.6% of the variation in the caregiver’s overall ZBI score. The total
ZBI score, the presence of lacunar circulatory infarction in the patients, and the caregiver’s underlying
condition explained 40.9% of the variation in the caregivers’ overall PSS score. Moreover, PLS analysis
revealed that the NIHSS and the caregiver’s underlying medical condition had substantial indirect effects on
the HADS score, mediated by the ZBI score.

Conclusions: The patient’s disability, reliance, cognition, and stroke phenotypes, as well as the caregiver’s
health condition and burden, account for a considerable portion of variation in the stress and depression
ratings in caregivers of patients with ischemic stroke. Therefore, screening ischemic stroke caregivers for the

aforementioned risk factors is crucial.

Keywords: Anxiety, depression, ischemic stroke, mental problems, psychiatry, stress.

Introduction

Healthcare professionals need greater vigilance
regarding diseases and their potential consequences,
as the aging population worldwide, and in Thailand,
continues to increase.!) One of these age-related
illnesses is ischemic stroke, the prevalence of which
is anticipated to double by 2050 compared to 2010.
Increased prevalence leads to an increase in disability-
adjusted life years as a consequence of better acute
ischemic stroke treatment.*?
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Stroke has various consequences that impact
survivors and their families.®> Half of stroke survivors
remain handicapped and require medical treatment
for at least a year after the stroke.®® The majority of
family members who become unskilled and unpaid
informal caregivers are primarily female spouses and
the patients’ daughters.”

Among the most often reported pressures on
stroke patients’ caregivers are family changes,
confinement, changes in personal goals, loss of
autonomy, and anxiety about the future.® The
response to the stresses is governed by the degree of
strain and the caregivers’ coping mechanisms.®
Negative outcomes relate to passive and palliative
coping techniques more than positive coping
strategies. ¥
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Although caring activities may be rewarding,
positive elements of caregiving have been noted,
particularly among elder caregivers.® Caregivers may
experience emotional anguish because of the
difficulties they confront. However, although this
discomfort tends to lessen with time, many caregivers
might not seek therapy while they are experiencing
stress, depression, and anxiety symptoms, which can
lead to anxiety and drug misuse disorders, as well as
suicide.®-? Female sex, being a spouse, Caucasian
race, degree of handicap, level of reliance, care
duration of 13 hours a day, self-funded financial
source, care load, task complexity, and presence of
the patient’s depressive symptoms are factors that
predispose caregivers to depression and anxiety.
Although there are certain differences, such as having
a husband.(!*'¥

Despite the central role caregivers play in stroke
recovery, their psychological distress is frequently
overlooked by healthcare professionals. Routine
follow-up care often emphasizes secondary prevention
and physical rehabilitation, while neglecting the
emotional and psychosocial consequences that
caregivers experience.!® This oversight can result in
caregivers becoming “the next patient,” as chronic
stress, anxiety, and depression accumulate without
intervention.!'® Previous studies have shown that
caregivers face a severe burden due to a lack of respite
care, minimal institutional support, and the hidden
nature of emotional strain. Interventions such as
psychoeducation, counseling, and community-based
support have demonstrated potential to reduce
caregiver distress and improve outcomes. Therefore,
integrating caregiver-focused psychosocial screening
and support into the aftercare of patients with stroke
is not only necessary but urgent.

Caregivers’ assessments should extend beyond
burden to include systematic screening for depression
and anxiety.* 77 Brief interventions, such as
telephone or online problem-solving support, education,
and counseling, have been shown to reduce caregiver
strain and psychological symptoms.” Standardized
tools, including the Hospital Anxiety and Depression
Scale (HADS), Patient Health Questionnaire, Center
for Epidemiologic Studies Depression Scale, Geriatric
Depression Scale, and Hamilton Anxiety Rating
Scales, can effectively identify caregivers who are at
risk.@- 11 12.17.18 A 2017 meta-analysis reported that
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40.2% of stroke caregivers experienced depression
and 21.4% experienced anxiety; however, most of
these studies were conducted in Western countries.
To address this gap, we examined predictors of
distress, depression, and anxiety among caregivers of
patients with ischemic stroke in Bangkok, Thailand.!"¥

Materials and methods

Research methods

This research is a descriptive cross-sectional study.
Participants completed a self-reported questionnaire
that included demographics, the Thai-HADS, the Zarit
Burden Interview (22 - item ZBl), and the Thai
Perceived Stress Scale (PSS-10). Clinical data
were obtained from patients’ electronic medical
records, including clinical diagnoses, cognitive
evaluations, impairment assessments, and dependence
assessments. The Institutional Review Board of
Chulalongkorn University’s Faculty of Medicine in
Bangkok, Thailand, gave ethical clearance for this
study (IRB No. 532/63). Informed consent was
obtained from all individual participants, including
patients and caregivers prior to enrollment, in
accordance with the Declaration of Helsinki and
institutional guidelines.

Study participants

The study included dyads of caregivers and their
patients with ischemic stroke who had previously been
hospitalized and were now undergoing follow-up visits
at the stroke clinic at King Chulalongkorn Memorial
Hospital in Bangkok, Thailand. Dyads who attended
a follow-up appointment between October 1, 2022,
and March 31, 2023, were invited to participate in the
study. Caregivers who were relatives and provided
the majority of day-to-day care were eligible if they
were between the ages of 18 and 70, fluent in Thai,
cared for patients with ischemic stroke diagnosed using
ICD-10 criteria (163 or 169.3), had been providing care
for at least 4 weeks, and provided care for more than
8 hours per day. The dyads provided informed consent
for data to be collected from questionnaires and
electronic medical records. No participant (patient or
caregiver) was included more than once. Participants
were excluded if the care was financially reimbursed
or if the patients resided in nursing homes or long-
term care facilities.
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Number of participants

The number of participants was determined prior to
research commencement. A total of 85 individuals was
required, which provided a power of 0.8, an alpha
error of 0.05, and four predictors.

Instruments

Burden and stress

The 10-item PSS was used to assess the perceived
stress.!” A Cronbach’s alpha score of 0.85 was
obtained after translating the rating scale into Thai.*”
The ZBI was created to measure caregivers’
subjective hardship.@) The ZBI dimensions have been
researched in the Asian population and have shown
characteristics that correspond with patients’ illness
severity: personal strain, role strain, and concern about
caregiving performance.?? A Cronbach’s alpha of
0.86 was found for the 22-item ZBI when translated
into Thai.®

Anxiety and depressive symptoms

The HADS was created to identify those who are at
risk of developing depression or anxiety symptoms.©“%
Its use has been broadened with high validity to include
somatic, psychiatric, primary care, and even the general
population.®* 2 Using an 8-point cut-off for each
illness, HADS has a sensitivity and specificity of
approximately 0.8 for each disorder.?® The scale has
been translated into Thai and has a Cronbach’s alpha
of 0.82 for depression and 0.85 for anxiety.

Ischemic stroke classification

The Oxfordshire Stroke Project Classification (OSPC)
and the Trial of ORG 10172 in Acute Stroke Treatment
(TOAST classification) were used in this investigation
to categorize patients according to phenotype and
etiology, respectively. Total anterior circulation infarcts
(TACI), partial anterior circulation infarcts, posterior
circulation infarcts, and lacunar infarcts (LACI) are
the four types of stroke classified by the OSPC.??
Furthermore, each subtype varies in terms of the
damaged region of the brain, the result of thrombolysis,
risk of recurrent stroke, disability, functional outcome,
and mortality rate.?® The TOAST classification was
used to offer data on etiologies such as large-artery
atherosclerosis, cardioembolism, small-vessel
occlusion, and stroke of unknown etiology.®”

Disability and reliance

The Barthel Index (BI) was used to assess the
dependence of patients with stroke. In contrast, the
modified Rankin Scale (mRS) and National Institutes
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of Health Stroke Scale (NIHSS) were used to
evaluate the degree of impairment and neurological
dysfunction. As no single test can assess all areas of
disability and reliance, it has been determined that a
combination of Bl, mRS, and NIHSS is adequate for
assessing daily activities, global disability, and
neurological impairment.®® Although it is not
universally agreed upon, the cut-off values for a
favorable result are 95 for Bl and 2 for mRS.

Cognitive ability
To identify cognitive deficits and dementia, the
Thai Mental Status Examination (TMSE) and the
Montreal Cognitive Assessment-Thai (MoCA)
were used.C -3

Statistical analysis

The required sample size (97 patients with stroke and
their caregivers) was calculated using the statistical
software G*Power version 3.1, based on a multiple
linear regression model with four predictors. The
parameters specified were an alpha level of 0.05,
statistical power of 0.80, and a medium effect size of
f2=0.15, following Cohen’s conventional criteria for
effect size estimation.

Data were expressed as the mean + standard
deviation (SD) and percentage (%). Pearson’s
product-moment correlation coefficient was used to
analyze intercorrelations between the variables.
Multiple regression analysis was used to identify the
most significant biomarkers associated with rating
scale scores, while adjusting for demographic variables
(e.g., age and education). We used a stepwise
automated technique with a p-to-enter threshold of
0.05 and a p-to-remove threshold of 0.06. R? changes,
multivariate normality (as measured by Cook’s
distance and leverage), homoscedasticity (as measured
by the White and modified Breusch-Pagan tests), and
multicollinearity (as measured by tolerance and the
variance inflation factor) were all investigated. All
regression analysis results were bootstrapped (5,000
samples), and the latter are shown if the findings were
not concordant. All tests were two-tailed, with a
significance level of P<0.05. All statistical analyses
were performed using IBM SPSS for Windows,
version 25, 2017. Smart Partial Least Squares
(SmartPLS) path analysis was applied to examine
multistep mediated routes between explanatory factors
(e.g., patients’ NIHSS and stroke phenotype, as well
as patients’ ZBI scores and socio-demographic data)
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and dependent variables (e.g., patients’ PSS and HADS
scores). The HADS score is the outcome variable,
with all other factors serving as direct or indirect
explanatory variables. Only when the inner/outer
models met the following quality criteria did we
perform complete SmartPLS analysis with 5,000
bootstrap samples: a) Confirmatory tetrad analysis
confirmed that the latent vectors were not mis-
specified as reflective models; b) the overall fit of the
pathway model was adequate with standardized root
mean square residual (SRMR) = 0.08; c¢) the outer
model latent vector loadings were >0.666 at P=0.001;
and d) the latent vectors showed adequate construct
validity. Following that, we performed a full PLS path
analysis with 5000 bootstrap samples, calculating the
path coefficients (with P-values), outer model loadings,
and specific indirect and total effects. Moreover, we
employed blindfolding and PLSpredict with 10-fold
cross-validation to evaluate the model’s prediction
performance.®® Compositional invariance was
examined using predicted-oriented segmentation
analysis, multigroup analysis, and measurement
invariance assessment.

Results

Characteristics of patients with ischemic stroke and
their caregivers

The surveys were completed and analyzed by 97
dyads of patients with ischemic stroke and caregivers.
Table 1 shows the dyad features. The majority of
caregivers were in their forties, with an average age
0f 46.2 = 14.6 years. Daughters (27.8%) and spouses
(25.8%) were the most prevalent caretakers,
reflecting the fact that two-thirds of them (66.0%)
were female. They provided care despite being
employed (77.3%), and only a tiny proportion (12.4%)
were healthcare workers. Furthermore, almost one-
third (34.0%) were affected by medical disorders such
as hypertension, dyslipidemia, and diabetes.
Furthermore, almost three-quarters (77.3%) were
unaided, despite the average number of household
members being 4.1 + 1.8,

The majority of patients with ischemic stroke
(53.7%) were middle to late adult males with a mean
age of 63.3 + 12.7. Approximately half of them had
LACI (62.9%) according to the Oxford classification
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or small-vessel occlusion (44.3%) according to the
TOAST classification, with a severity of “mild stroke”
according to the NIHSS, as their mean NIHSS score
was 1.56 + 2.7. Their cognition test results indicated
the possibility of mild cognitive impairment but not
dementia, as their mean MoCA and TMSE were 21.2
+ 6.3 and 26.3 = 3.8, respectively. The dyads’ mean
monthly family income was 55,026.0 + 67,431.0, which
was approximately double the Bangkok average. A
significant proportion of the dyads’ medical treatment
is not self-funded (95.8%).

Burden, stress perception, and depression and
anxiety symptoms

According to the HADS, the mean scores for
depression and anxiety symptoms among family
caregivers were 3.3 £ 3.1 and 4.3 + 3.4, respectively.
Using a HADS cut-off score of 8 in each subscale,
7.2% and 17.5% of caregivers had indications of
clinically significant depression and anxiety symptoms,
respectively. The caregivers’ stress and load, as
measured by the PSS-10 and ZBI-22, were 9.9 + 6.4
and 15.7 £ 11.2, respectively.

Depressive and anxiety symptom predictors
Table 2 reveals that the TACI and strokes of other
identified origin were linked with HADS depression.
Caregiving assistance was linked to HADS distress,
and ZBI was associated with the occurrence of
aphasia and NIHSS. Furthermore, strokes of unknown
cause were linked to the PSS. Furthermore, caregiver
work in health care was associated with sadness and
anxiety on the HADS, as well as PSS. Furthermore,
the caregiver’s underlying medical conditions were
linked to all four outcomes. Table 3 shows the findings
of the multiple regression analysis.

The regression model, including total ZBI, lacunar
circulation infarcts, and caregivers’ underlying
condition (all of which were positively associated),
explained 40.9% of the variation in the patients’ PSS
scores. The regression of the ZBI-personal strain
domain score on stroke of other identified etiology
(both positively linked) explained 15.0% of the
variation in the HADS score. We discovered that
regression on the caregiver’s underlying medical
conditions and the patients’ NIHSS score (both
positively associated) explained 13.6% of the variation
in the overall ZBI score.
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Table 1. Descriptive statistics of demographics, patient’s factors, and caregiver’s factors.

Factors Participants,
no. (%)
Overall 97(100.0)
Patient Age (mean [SD], years) 63.3[12.7]
Gender Female 45(46.3)
Ethnicity Thai 81(83.5)
Education 12 years and above 45(46.4)
Financial coverage Universal coverage 38(39.2)
Social security 11(11.3)
Government officer benefits 44(454)
Oxford classification TACI 7(7.2)
PACI 18(18.6)
LACI 61(62.9)
POCI 11(11.3)
TOAST classification LAA 32(33.0)
Cardioembolism 9(9.3)
Small vessel occlusion 43(44.3)
Stroke of other determined etiology 4(4.1)
Stroke of undetermined etiology 9(9.3)
Aphasia Present 5(.2)
NIHSS (mean [SD]) 1.6[2.7]
TMSE (mean [SD]) 26.3[3.8]
MoCA (mean [SD]) 21.216.3]
mRS (mean [SD]) 1.3[1.3]
BIS (mean [SD]) 91.4[17.6]
Caregivers Age (mean [SD], years) 46.2[14.6]
Gender Female 66 (66.0)
Ethnicity Thai 84(86.6)
Education Bachelor’s degree and above 56(57.7)
Prior health-care training 12(12.4)
Occupation Employed 75(77.3)
Underlying disease Present 33(34.0)
Relations to patient Wife 25(25.8)
Husband 11(11.3)
Daughter 27(27.8)
Son 12(12.4)
Other relatives 22(22.7)
Duration of caregiving (mean [SD], months) 13.3[13.6]
Hours of caregiving per day (mean [SD]) 13.9[8.4]
Assistance in caregiving 22.0(22.7)
Number of assistants in caregiving (mean [SD]) 1.3[0.7]
Number of household members (mean [SD]) 41]1.8]
Household income (mean [SD]) 55,026.0[67,431.0]
Outcomes HADS-Depression (mean [SD]) 3.2[3.0]
HADS-Anxiety (mean [SD]) 43[3.3]
PSS-10 (mean [SD]) 9.9[6.3]
ZBI-22-Overall (mean [SD]) 15.7[11.1]
ZBI-22-Personal strain (mean [SD]) 3.5([3.6]
ZBI-22-Role strain (mean [SD]) 9.9[7.8]
ZBI-22-Worries about caregiving performance (mean [SD]) 1.4[1.3]

BIS, Barthel Index; HADS, hospital anxiety and depression score; LAA, large artery atherosclerosis; LACI, lacunar circulation
infarction; MoCA, Montreal cognitive assessment; NIHSS, National Institute Stroke Scale; mRS, modified Rankin Scale,
POCI, Posterior circulation infarction; PSS-10, Perceived stress scale-10 item; TACI, total anterior circulation infarction; SD,
standard deviations; TMSE, Thai Mental Status Examination; ZBI-22: Zarit burden interview-22 item.
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Table 2. Intercorrelation analysis matrix.
HADS-D HADS-A  ZBI PSS  TACI SOD Aphas. NIHSS Cg’sHC Cg’s Asst. -

career UD incg.

HADS-D 0.75
HADS-A | 0.676 050
ZBI 0233 0259
PSS 0172 0112 0.25
Tacl 024 o002 0
SOD 0258 0075
Aphas. 0063  0.163 025
NIHSS 0109 0.150

0.50

Cg’sHC - -0.051 -0.015
career

Cg’s UD 0.191 0217 0321 0336 0052 -0.039 0325  0.087
Asst.incg.  0.091 0219  0.063 -0.008 -0.056 -0.112 0.09  0.108

0.021
0.077

Aphas, aphasia; Asst, assistance; Cg, caregiver; HADS, hospital anxiety and depression score; HADS-A, HADS anxiety;
HADS-D, HADS depression; HC, health-care; NIHSS, National institute of health stroke scale; PSS, perceive stress scale;
TACI, total anterior circulation infarction; SOD, stroke of other determined etiology; UD, underlying disease; ZBI, Zarit
burden interview.

Table 3. Multiple regression analyses with the Perceived Stress Scale (PSS), Depressive domain on Hospital and Depression
Score (HADS-D) and Zarit Burden Interview (ZBI) scores as dependent variables.

Dependent Explanatory variables B t P F df P R?
variables model
PSS Model
ZBI (Total) 0.54 6.35 <0.001 20.76 3/90 <0.001 0409
Lacunar circulation 024 296  0.004
Infarction 0.17 201 0047
Caregiver’s U/D
HADS-D Model
ZBI persstrain 028 289  0.005 8.03 2/91 0.001 0.150
SOD 028 287  0.005
7BI Model
Caregiver’s U/D 028 289  0.005 7.14 2/91 0.001 0.136
NIHSS 022 221 0030

Cg’s U/D, Caregiver’s underlying disease; HADSdep, HADS depression; NIHSS, the National Institute Stroke Scale;
ZBlpersstrain, ZBI personal strain; ZBI (Total), total score of ZBI.
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Abbreviations: HADS: Hospital Anxiety and Depression Score, ZB!: Zarit Burden Interview, PSS: Perceive Stress Scale, LACI:
Lacunar Circulation Infarction, nitss: National Institute of Health Stroke Scale, PSS: Perceived Stress Scale

Figure 1. Results of PLS path analysis. PLS, partial least squares.

The PLS-SEM analysis results are shown in
Figure 1. With AVE = 0.888, Cronbach = 0.954, rho
A = 0.960, and composite reliability = 0.967, the
construct reliabilities of the ZBI latent vector are good.
The outer model loadings on the ZBI latent vector
were >0.856 at P < 0.0001. The model fit was excellent
with SRMR = 0.024. The confirmatory tetrad analysis
demonstrated that the outer model was not an
undefined reflective model, and the cross-validated
redundancies of the latent vectors were more than
sufficient. Full compositional invariance was acquired
based on the outcomes of prediction-oriented
segmentation analysis, measurement invariance
assessment, and multigroup analysis. The ZBI latent
vector accounted for 6.3% of the variation in the
HADS score, whereas the ZBI factor, lacunar
circulation infarcts, and caregivers’ illness explained
38.6% of the variance in the PSS score. Finally, the
NIHSS and caregivers’ underlying medical conditions
explained 15.2% of the variation in the ZBI factor.
The NIHSS (P = 0.041) and the caregiver’s
underlying medical conditions (P = 0.042)
both had significant specific indirect effects on the
HADS score, which was mediated via the ZBI
component. The NIHSS also exerted a substantial
indirect influence on the PSS (P =0.007),
mediated by the ZBI latent vector. Furthermore, the
caregiver’s underlying medical conditions had a
significant, specific, and indirect influence

(P=0.003) on the PSS score, revealing that it is a partial
mediator. Shown are the path coefficients and exact
P-values between brackets and the percentage of
variance that is explained (white figures in the circles).

Discussion

We discovered that 7.2% and 17.5% of caregivers
had at least moderate depression and anxiety
symptoms, respectively. The caregiver’s burden, as
measured by the ZBI, influenced the depression
HADS score, and the patient’s impairment and
caregiver’s underlying medical conditions were
indirectly related to the depression scores and were
mediated by the burden load. Our findings support
previous research indicating that the degree of reliance
and caregiving strain is related to sadness and anxiety
symptoms.'% 9 Furthermore, in our research,
caregiver distress, as measured by the PSS, was
positively associated with LACI, caregivers’
underlying medical conditions, and caregiver burden,
but not with the depressed scores.

Stroke of unknown etiology (SOD), as defined
by the TOAST criteria, was linked to caregiver
distress, sadness, and anxiety symptoms. This is most
likely related to SOD’s uncommon etiology and high
mortality rate.?® 3% Specific cognitive assessments
(e.g., anxiety about future care) may moderate this
result.
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We discovered that the NIHSS score of patients
with stroke was substantially related to their
caregivers’ PSS and HADS ratings and that these
effects were mediated by increases in burden as
measured by the ZBI. Survivors of ischemic stroke
have neurological sequelae of diverse impairments
(e.g., visual, movement, tactile sensory, and linguistic
impairments), and the degree of stroke, disability, and
neurological symptoms (including aphasia)
corresponds with the caregiver’s burden. Caregiving
tasks require verbal communication between the dyad.
Failure to follow caregiver instructions and trouble
conveying the patient’s demands may explain why
caregivers of patients with aphasia are more stressed.
Furthermore, the duty of caregiving is time-consuming
and may be perceived as negative life distress, which
may result in the deterioration of the caregiver’s mental
health (19:36:3D The relationship between the survivor’s
physical health and the caregiver’s mental health is
most likely why caregivers with underlying medical
conditions feel more burdened. Surprisingly, relative
caregivers who get caregiving assistance exhibited a
greater proportion of anxiety symptoms. Because
caregiving entails stressful tasks (e.g., physically and
emotionally supporting the patient), and anxiety is a
response to perceived future threat, a familiar
caregiver may respond more effectively to the patient’s
needs.®® Because caregivers recruited in our study
were required to have the most contact time with the
patient, delegating care to those who are inexperienced
may leave the primary caregivers fearful of what could
potentially go wrong.

The comprehensive coverage of possible
covariates (patient and caregiver) and the use of PLS-
SEM to improve methodological validity are the study’s
strengths. However, our research has limitations. First,
because this was cross-sectional research, no causal
relationship between these variables and symptoms
can be established. Second, the main tool we used
(HADS) was established for the Western general
population and has not been validated in Thai patients
with illness or healthy Thai individuals. This raises the
question of whether the claimed prevalence exceeds
that of the overall population. Many factors might
contribute to our study’s reduced prevalence of
depressed and anxiety symptoms when compared to
the previous meta-analysis.'¥ The self and public
stigma of mental illnesses persists, with 43.0% of people
failing to report symptoms of depression to their
primary care physician,®” and this decreased
occurrence might be attributed to cultural differences.
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Furthermore, in our survey, the average household size
was four people, which is larger than that in Western
countries. There is some evidence that a close bond
among family members might lower the risk of
depression.“? In addition, HADS is a screening tool
that motivates physicians to conduct a fuller review.
According to the DSM/ICD criteria, the prevalence
of both symptoms based on the HADS cannot
substitute for a clinical diagnosis of severe depression
and anxiety disorders. Furthermore, the characteristics
of our participants may not accurately reflect those
of the Thai community (for example, the household
income in our study was double that of the Thai
average). As a result, extrapolation of our results may
benefit the urban population solely. Moreover, although
we identified successive dyads who visited the clinic,
they may not accurately reflect all relative caregivers.

This study was conducted in Thailand, where
family caregiving is rooted in cultural norms and
expectations. In Thailand, caregiving is deeply
embedded in cultural and familial expectations, with
most caregivers being female relatives who often
juggle employment and caregiving responsibilities
without receiving formal support. Despite strong family
ties, these caregivers face substantial emotional strain,
which is compounded by limited access to mental
health resources and persistent stigma surrounding
psychological distress. Caregivers of patients with
stroke are particularly vulnerable, yet their
psychological needs are frequently overlooked in
clinical practice. This neglect places them at risk of
becoming “the next patient.” Our findings highlight
the urgent need for culturally sensitive psychosocial
rehabilitation models tailored to Southeast Asian
caregiving structures, where early screening and
support could prevent long-term mental health
consequences.

This study contributes new evidence by applying
PLS-SEM to clarify how stroke severity and
caregiver health indirectly influence depression
and stress through the caregiver burden, which is an
underexplored area in Thai caregiver populations.
Our findings address a key knowledge gap by
demonstrating that clinical factors translate into
psychological symptoms via identifiable mediated
pathways. Clinically, these results support the early
risk-based screening of caregivers, prioritizing
patients with higher NIHSS scores, comorbid medical
conditions, or elevated ZBI burden. These identified
predictors can guide targeted psychosocial
interventions, such as stress management, caregiver
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education, and support services, to reduce the
downstream depression and anxiety. Integrating brief
burden and mood assessments into the routine follow
up of patients with stroke may enhance caregiver well
being and prevent escalation of their psychological
distress.

This study has several limitations. Its cross-
sectional design precludes causal interpretation of the
identified associations. The reliance on self reported
measures such as the HADS, ZBI, and PSS 10 may
introduce underreporting or social desirability bias,
especially in cultures where mental health stigma
persists. The participants were included from a single
tertiary hospital in urban Bangkok with relatively high
socioeconomic status, thereby limiting the
generalizability of our findings to more diverse or rural
caregiver populations. Clinic based consecutive
sampling may also exclude highly burdened caregivers
who do not attend follow up visits. In addition, the
study did not assess potentially important factors, such
as coping styles, family dynamics, or access to
community support, that may influence caregivers’
levels of distress. Finally, although PLS-SEM allowed
exploration of indirect pathways, unmeasured
confounders may still influence the observed mediation
relationships.

Conclusion

The patients’ disabilities, dependency, cognition, and
stroke phenotypes, and the caregivers’ health status
and burden, all contribute significantly to the variation
in stress and depression scores in caregivers of
patients with ischemic stroke. Therefore, screening
caregivers of patients with ischemic stroke for the
aforementioned variables is crucial.
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