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Abstract

Introduction: Caring for a stroke survivor is physically and emotionally
demanding, often leading to reduced quality of life (QoL) for caregivers. Hispanic
caregivers, particularly Spanish-speaking individuals, face additional challenges due
to language barriers and cultural norms that shape help-secking behaviors.
Although problem-solving interventions can support the transition from hospital
to home, few are tailored for this population. This paper reports findings on the
impact of a problem-solving intervention on the quality of life of caregivers of
Veterans post-stroke.

Methods: A randomized clinical trial was conducted with 210 Hispanic Spanish-
speaking stroke caregivers to evaluate the impact of a problem-solving intervention
on caregivers’ outcomes. Physical and mental health were measured using the
Veterans Rand 12 Item Health Survey (VR-12). A generalized least squares
regression model for repeated measures compared groups on physical and mental
QoL outcomes measured at baseline, 9-weeks, and 21-weeks.

Results: The intervention group demonstrated significant improvement in mental
health-related QoL, with scores increasing from 46.0£5.5 at baseline to 49.9£6.0
at 9-wecks and sustaining at 48.4£6.0 at 21-weeks, compared to the standard care
group. Significant group-by-time effects were found at 9-weeks (»p=.001) and 21-
weeks (p=.044). The standard care group showed no change on mental QolL.
Physical health—related QoL declined modestly in both groups, with no significant
intervention effect.

Conclusions: These findings underscore the value of culturally tailored support,
as even brief interventions can lead to meaningful improvements in mental health
among Hispanic caregivers. While the intervention improved mental health-related
QolL, additional strategies may be needed to address physical health.
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Introduction

Stroke is a leading cause of long-term disability,! often leaving survivors with lasting physical, cognitive, and
psychological impairments that range from partial limitations to complete dependence on caregivers.? Informal
caregivers, typically family or friends, provide essential support for stroke survivors and play a central role during
rehabilitation and throughout recovery.? Despite their central role, many caregivers feel unprepared,* which often lead
to significant emotional, financial, and physical strain.>® These challenges are associated with higher rates of stress,
depression, fatigue, and reduced quality of life exhaustion.”® Among linguistically and culturally diverse groups,
particularly Spanish-speaking communities, the caregiving experience can be even more difficult due to limited access
to culturally responsive education, resources, and support services.

Accessible and culturally relevant information is critical to help caregivers understand stroke recovery and effectively
care for survivors, yet such resources remain scarce. A need exists for accessible, culturally relevant information to
supportt stroke caregivers, including guidance on stroke survivor’s condition and recovery trajectory.”!? Inadequate
awareness and limited access to stroke-related education may heighten stress and diminish quality of life among
caregivers, especially in Hispanic populations. Evidence from studies examining mental health across racial and ethnic
groups indicates that Hispanic caregivers experience poorer mental health outcomes compared to other populations.
Moreover, Hispanic stroke caregivers frequently report navigating intense emotional struggles, such as conflicting
feelings of acceptance and resentment, persistent financial concerns, limited caregiving knowledge, and pervasive
guilt."! These stressors may worsen the caregiving burden and further erode quality of life,>® making it essential to
develop interventions that are both feasible and culturally meaningful !

The demands of caregiving frequently contribute to physical health challenges among caregivers, with fatigue being
common.? Research consistently demonstrates that Hispanic caregivers experience greater burden than non-Hispanic
White catregivers.”.1213 Hispanic caregivers report greater physical strain and more difficulty maintaining their own
health as a result of caregiving compared with non-Hispanic caregivers.!* These intersecting factors underscore the
urgent need for targeted interventions and culturally sensitive support services, which remain limited in many settings. '3
Understanding both the physical and mental health effects of caregiving is therefore critical for improving caregiver
quality of life. These overlapping stressors amplify caregiver burden, making it essential to develop interventions that
are both feasible and culturally meaningful. One promising approach involves problem-solving interventions, which
teach coping and decision-making strategies that can reduce burden and improve mental health among stroke
caregivers.16-19

Problem-solving interventions have consistently demonstrated effectiveness in reducing caregiver burden and
improving mental health outcomes among stroke caregivers.!”?! Despite these benefits, the existing evidence base
remains limited for Spanish-speaking caregivers, particularly those caring for Veteran stroke survivors. This group
faces unique and compounded challenges, including navigating combat-related injuries, service-connected disabilities,
and complex post-stroke care needs. Adapting and testing a culturally tailored problem-solving model may therefore
help address critical gaps in caregiver support. To this end, this study examines the impact of a telephone and online
problem-solving intervention on caregivers’ outcomes including the physical and mental health-related quality of life
of Spanish-speaking Hispanic caregivers of Veterans with stroke. We hypothesize that Hispanic, Spanish-speaking
stroke caregivers who receive the intervention will demonstrate significantly higher quality of life, including physical
health and mental health, at 9-weeks post-baseline and 21-weeks post-baseline compared with caregivers receiving
standard care.

Methods

We analyze data from a two-arm randomized clinical trial that tested the impact of a culturally tailored problem-solving
intervention called Recursos Educativos Sirviendo a Cuidadores en Espafiol (RESCUE en Espafiol). The intervention
consisted of eight weekly telephone sessions delivered by a trained interventionist with a health background. During
each session, the interventionist and caregiver discussed topics pertinent to the caregiver’s situation using resources
from the RESCUE en Espafiol website (https://www.stroke.cindrr.research.va.gov/STROKECINDRR /es/). These
resources provided information about stroke, caregiving strategies, self-management tools, a curated list of useful
resources, and a glossary of medical terms. The intervention was grounded in the relational/problem-solving model
of stress developed by D’Zurilla and Nezu?? and incorporated concepts from Lazarus and Folkman’s?? stress appraisal
and coping theory. The core components were organized under the COPE framework (Creativity, Optimism, Planning,
and Expert Information),?* which emphasizes fostering creative thinking, maintaining an optimistic outlook, and
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applying problem-solving skills supported by expert information. The overarching goal was to empower caregivers by
strengthening their problem-solving abilities, providing education, and support tailored to their needs.

Participants

Participants were recruited through patient lists from medical records, and referrals from healthcare providers from
three Veterans Health Administration (VHA) facilities in the Southeast United States and the Caribbean. Eligible
participants were caregivers of Veterans who received a primary diagnosis of stroke (ICD-10 codes 160.0-169.998)
within the last year and who were receiving VHA care. Inclusion criteria required caregivers to serve as the primary
caregiver for a Veteran with at least two deficits in activities of daily living (Stroke Impact Scale-16 < 74), 2> have
internet access, be reachable by telephone, prefer Spanish communication, report moderate to severe caregiver stress
(Spanish Perceived Stress Scale = 1),%¢ self-identify as Hispanic, and agree to random assignment to either the
intervention or standard care group. Caregivers were excluded if the Veteran had a life expectancy of less than six
months.

Study Procedure

Informed consent was obtained by phone under a waiver of written consent. Participants assigned to the intervention
group received a caregiver workbook with instructions on how to access the RESCUE en Espafiol materials for the
intervention, while those in the standard care group received the usual support provided by the VHA medical facility.
Randomization was conducted using a balanced procedure, with group assignments concealed in sealed envelopes and
revealed by the project coordinator. Investigators and data collectors remained blinded, and only the statistician and
coordinator had access to group assignments.

Data were collected on paper and entered in an electronic database stored on a secure VA server, with a second staff
member verifying accuracy during data entry. Telephone assessments were conducted at baseline and 9- and 21-weeks
post-baseline. Intervention fidelity was ensured through standardized manuals, training, session monitoring, and review
of intervention notes, while caregiver adherence was supported through reminder calls.

Approvals were obtained from the Institutional Review Board (IRB) affiliated with each participating site and the local
VA Rehabilitation and Development committees: the University of Florida IRB and the North Florida/South Georgia
Veterans Health Systems, Research & Development Committee in Gainesville, FL; the VA Caribbean Healthcare
System’s IRB and the VA Caribbean Healthcare System’s Research & Development Committee in San Juan, PR; the
Orlando VA Medical Center’s IRB and the Orlando VA Medical Center’s Research & Development Committee in
Orlando, FL.; the University of South Florida, Research Integrity & Compliance, IRB and the James A Haley Veterans'
Hospital, Research & Development Committee in Tampa, FL, and conducted in accordance with the Declaration of
Helsinki. This study is registered on ClinicalTrials.gov (NCT03142841). Additional methodological details are available
in the published protocol. 27

Denographics

Caregivers and Veterans characteristics were obtained using a demographic form. Caregivers provided information
on their age, gender (male or female), matital status (matrtied, divorced/separated, widowed, or single), education
(high school degtee/lowet, some college/vocational, ot college degree/higher), employment (full-time, patt-time,
retired, or unemployed), race (Black, multiracial, Pacific Island Native, or White) ethnicity (Hispanic, non-Hispanic),
and relationship to stroke survivors (spouse/pattnet, child, child, or other).

Qunality of Life

To measure caregivers’ health quality of life we used the Health-Related Quality of Life: Veterans Rand 12 Item Health
Survey (VR-12), a 12-item instrument. The 12 items yield two summary scores— Physical Health Component Score
(PCS) and Mental Health Component Score (MCS)— scores ranged from 0 to100, with higher scores indicating better
quality of life, based on assessments of physical functioning, role limitation due to physical health mental problems,
pain, energy-level, mental well-being, social functioning, and general health. 28 The VR-12 is norm-scored to be
comparable to a general U.S. population.?” The VR-12 has undergone extensive testing and shown to be reliable and
valid in ambulatory cate patient populations.?8-30

Statistical Analysis

Generalized least squares (GLS) regression models for repeated measures were used to examine the effects of the
intervention over time on physical and mental health-related quality of life outcomes at three time points. The primary
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effects of interest included a main effect of group assignment (intervention vs standard care), two main effects of time
(baseline vs 9-weeks post-baseline, baseline vs 21-weeks post-baseline), and the group-by-time interactions, which
tested whether changes in outcomes over time differed between groups.

To aid in interpretation and comparison of effects, we computed standardized regression coefficients by scaling and
centering PCS and MCS values and modeling analogous GLS models with these standardized outcomes; these
standardized coefficients are presented alongside the original, unstandardized coefficients. The standardized
coefficients (B) express effects in standard-deviation units, while the unstandardized coefficients (B) express effects in
the original scale of the scored and norm-scored measure. [A5.1]

Covariance structures were evaluated separately for each outcome by comparing an autoregtessive covariance structure
with heterogeneous variances (ARH[1]) and an unstructured covariance matrix. The ARH(1) structure allows for
within-participant correlations across repeated observations while allowing residual variances to differ across
measurement time points, whereas the unstructured covariance matrix places no constraints about correlations
between time points. For PCS, the estimated correlations followed the expected pattern for an autoregressive process;
therefore, the more parsimonious ARH(1) structure was retained. For MCS, however, correlations between time points
did not follow an autoregressive pattern (i.e., correlations between adjacent time points were not consistently higher
than correlations across longer time intervals), and the unstructured covariance structure provided substantially better
model fit. Accordingly, the unstructured covariance structure was used for MCS. Fixed-effect estimates were
substantively similar across alternative covariance structures.

Model diagnostics included examination of residual distributions, standardized residual plots, and assessment of
potential outliers. These checks did not indicate assumptions violations that would meaningfully affect inference.
Missing outcome data at follow-up assessments were handled using likelihood based estimation within the GLS
framework. Models were estimated using restricted maximum likelihood (REML), which incorporates all available
observations under missing at random (MAR) data assumptions.

Results

Of 875 caregivers screened, 648 were excluded and 17 withdrew before randomization. A total of 211 caregivers met
eligibility criteria and completed baseline assessments; one withdrew afterward, leaving 210 participants randomized
equally to the intervention (n=105) or standard care (n=105) groups. At 9- and 21-week follow-ups, 156 caregivers
completed both assessments (intervention: n=70; standard care: n=86). All available data were retained and analyzed
using an intent-to-treat approach. Participants were predominantly Hispanic (99%) and female (88%), with a mean age
of 59, 46% were spouses or partners of the Veteran and had a college degree or higher (49%). Caregiver characteristics
are presented in Table 1.

Physical Health-Related Quality of Life (1’R-12 PCS)

Summary statistics for caregiver physical health-related quality of life, as measured by the VR-12 PCS, are provided in
the upper half of table 2. Results from the generalized least squares regression analysis yielded no evidence of a
significant difference in physical health improvement between groups; two group-by-time interaction effects (group X
9-weeks vs. baseline, and group X 21-weeks vs. baseline) yielded p=0.183 and p=0.123, respectively (see the upper half
of Table 3). Thus, the intervention did not result in a significantly greater improvement in physical health-related quality
of life compared to standard care overtime. Notably, the main effect of time for 21-weeks vs. baseline was statistically
significant, indicating that overall, there was a significant decline in physical quality of life across both groups.

In the intervention arm, the mean PCS score fluctuated from 42.2+4.6 at baseline to approximately 42.8+5.8 at 9-
week posttest and 41.2£5.9 at 21-weeks posttest. The standard care group appeared to show a small overall downward
trend, from 43.1%5.6 at baseline to 41.9£6.0 at 9-weeks and 40.2%5.5 at 21-weeks (see Table 2). While the intervention
group appears to have shown a smaller decline, the difference between intervention and standard care groups was not
significant. Both groups demonstrated minimal clinically meaningful change, as the observed decreases were modest
in magnitude.
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Table 1. Caregiver characteristics.

Overall Intervention Standard Care

Characteristic N =2101 N = 105 ! N = 105 ! p-Value 2
Age 59 (12) 60 (12 59 (11) 0.3
Gender 0.8
Female 185 (88%) 92 (88%) 93 (89%)
Male 25 (12%) 13 (12%) 12 (11%)
Marital Status 0.3
Single 32 (15%) 21 (20%) 11 (10%)
Matried 136 (65%) 62 (60%) 74 (70%)
Living together with partner 14 (6.7%) 6 (5.8%) 8 (7.6%)
Divorced or separated 25 (12%)) 14 (13%) 11 (10%)
Widowed 2 (1.0%) 1 (1.0%) 1 (1.0%)
Refused 0 (0%) 0 (0%) 0 (0%)
Unknown 1 (0.5%) 1 (0.01%) 0 (0%)
Ethnicity 0.9
Hispanic 208 (99%) 104 (99%) 104 (99%)
Not Hispanic 1 (0.5%) 0 (0%) 1 (1.0%)
Unknown 1 (0.5%) 1 (1%) 0 (0%)
Race 0.2
Black 18 (9.3%) 13 (13%) 5 (5.2%)
Multi-racial 61 (32%) 27 (28%) 34 (35%)
Other 11 (5.7%) 6 (6.2%) 5 (5.2%)
Pacific Island Native 2 (1.0%) 0 (0%) 2 (2.1%)
White 101 (52%) 51 (53%) 50 (52%)
Unknown 17 (8.1%) 8 (7.61%) 9 (8.6%)
Education 0.046
High school degree or lower 41 (20%) 24 (23%) 17 (16%)
Some college/vocational 67 (32%) 39 (37%) 28 (27%)
g’gﬁiﬁ’;ﬁuzg@hﬂ 102 (49%) 42 (40%) 60 (57%)
Employment 0.2
Full-time 42 (20%) 15 (15%) 27 (26%)
Part-time 18 (8.7%) 10 (9.7%) 8 (7.7%)
Retited 79 (38%) 43 (42%) 36 (35%)
Unemployed 68 (33%) 35 (34%) 33 (32%)
Unknown 3 2 1
Income 0.2
Up to USD 20,000 81 (39%) 46 (45%) 35 (34%)
USD 20,001-USD 50,000 91 (44%) 43 (42%) 48 (47%)
USD 50,001 and higher 34 (17%) 14 (14%) 20 (19%)
Unknown 4 2 2
Relation to Veteran 0.4
Spouse/Partner 107 (51%) 50 (48%) 57 (54%)
Child 70 (33%) 35 (33%) 35 (33%)
Other 33 (16%) 20 (19%) 13 (12%)

Mean (SD); n (%); Wilcoxon rank sum test; Pearson’s Chi-squared test; Fisher’s exact test.

Mental Health-Related Quality of Life (1'R-12 MCS)

Summary statistics for caregiver mental health-related quality of life, as measured by the VR-12 MCS, are provided in
the lower half of Table 2. Results from the generalized least squares regression analysis showed two significant group-
by-time interaction effects. First, there was a significant interaction effect for group X baseline-vs-postl (i.e., the
interaction involving the contrast between baseline and 9-weeks), with p < 0.001. Second, the group X baseline-vs-
post 2 interaction was also significant at p = 0.044 (see the lower half of Table 3).

Examination of cell means and Figure 1 clarifies the nature of these interaction effects. The intervention group’s mean
MCS score was 46.015.5 at baseline, rising to 49.9126.0 at 9-weeks posttest and 48.4+6.0 at 21-weeks. The standard
care group started at 44.717.5 and decreased to 43.2£6.8 at 9-weeks but then increased to 44.4%6.5 by 21-weeks. The
intervention group’s score decreased slightly from 9-weeks to 21-weeks, but was still significantly improved relative to
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baseline, with the 21-weeks score being outside the baseline confidence interval. Thus, the intervention group’s
significant improvement in mental quality of life was maintained over two post-intervention timepoints. Intervention
participants demonstrated significantly higher mental health—related quality-of-life scores at both post-intervention
time points compared with baseline and with the standard care group at corresponding assessments. These differences
were maintained at 21-weeks post-baseline, indicating that improvements in mental health—related quality of life
persisted over time.

Both the intervention and standard care groups showed slight decline in caregiver PCS scores over the 21-week study
period, but with no significant evidence that the two groups differed in their PCS trajectories. However, there was a
significant group X time interaction for the baseline-to-9-weeks contrast and the group X baseline-to-21-weeks
interaction was also significant (p=0.044). Thus, while evidence is insufficient for an effect of the telephone and online
problem-solving intervention on the Physical Health-Related Quality of Life measure, there is evidence that the
intervention yielded an improvement in Mental Health-Related Quality of Life, compared to standard care.

Table 2. Summary statistics for Caregiver Physical (PCS) and Mental (MCS) Health-Related Quality of Life.

Outcome Measure Group Time-Point N Mean SD SE 95%CI

Physical Component

Summary Scores (PCS)  Standard Care  Baseline 105 431 5.6 0.5 [42.01,44.106]
Standard Care  Post 1 (9-weeks) 90 419 6 0.6 [40.66,43.18]
Standard Care  Post 2 (21-weeks) 86 403 55 0.6 [39.13,41.49]
Intervention Baseline 105 422 46 04 [41.34,43.10]
Intervention Post 1 (9-weeks) 71 428 58 0.7 [41.40,44.17]
Intervention Post 2 (21-weeks) 70 412 59 0.7 [39.75,42.59]

Mental Component

Summary Scores (MCS)  Standard Care  Baseline 105 447 75 0.7 [43.21,406.11]
Standard Care  Post 1 (9-weeks) 90 432 6.8 0.7 [41.75,44.59]
Standard Care  Post 2 (21-weeks) 86 444 65 0.7 [42.99,45.77]
Intervention Baseline 105 46 5.5 0.5 [44.93,47.05]
Intervention Post 1 (9-weeks) 71 49.9 6 0.7 [48.50,51.35]
Intervention Post 2 (21-weeks) 70 48.4 6 0.7 [46.97,49.81]

N = Sample size; SD = Standard deviation; SE = Standard etror; CI = Confidence interval.

Table 3. Fixed effects for the generalized least squares models predicting Caregiver Physical (PCS) and Mental
(MCS) Health Related Quality of Life.

Outcome Measure Effect B B SE B 95% CI p-values

Physical Component

Summary Scores (PCS)  (Intercept) 011 4312 096 [41.24,45.00] 0
Group: Intervention vs Standard Care  -0.09 -0.9 1.36  [-3.57,1.706] 0.507
Time 1: Baseline vs Post 1 (9-weeks) -0.13 -1.29 1.04  [-3.34,0.706] 0.217
Time 2: Baseline vs Post 2 (21-weeks) -0.26  -2.64  0.86 [-4.33,-0.96] 0.002%*
Group X Time 1 02 208 156 [-0.99,5.15] 0.183
Group X Time 2 019 198 128 [-0.54,4.49] 0.123

Mental Component

Summary Scores (MCS)  (Intercept) -0.1 4466 111  [42.47,46.84] 0
Group: Intervention vs Standard Care  0.12  1.33 157  [-1.76, 1.33] 0.399
Time 1: Baseline vs Post 1 (9-weeks) -0.14  -1.67 1.06  [-3.76, 0.42] 0.116
Time 2: Baseline vs Post 2 (21-weeks)  -0.08 -0.9 1.05  [-2.96, 1.106] 0.391
Group X Time 1 048 538 158 [2.27,8.49] 0.001**
Group X Time 2 028 312 155 [0.08,6.16] 0.044*

B = Standardized Coefficient, B = Unstandardized Coefficient, SE B = Standard Error for Unstandardized
Coefficient; CI = Confidence interval for Unstandardized Coefficient, *p<. 05, **p<0.01
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Figure 1. (A) Longitudinal changes in Physical Component Summary (PCS) scores, and (B) longitudinal changes in
Mental Component Summary (MCS) scores, stratified by group.

Discussion

This study evaluated the impact of a culturally tailored, telephone- and web-based problem-solving intervention on the
quality of life of Spanish-speaking caregivers of Veterans post-stroke. Stroke caregiving is often associated with
elevated psychological stress and depression, making accessible interventions to mitigate these adverse outcomes
essential.” Our findings provide evidence of the intervention’s effectiveness with caregivers receiving the intervention
demonstrating greater improvements compared to those receiving standard care. However, the intervention did not
significantly affect physical health-related quality of life, as both groups experienced modest declines over time. These
results partially support our hypothesis and suggest that while the intervention successfully addressed mental health-
related quality of life, additional strategies may be needed to alleviate the physical demands and health consequences
of stroke caregiving. The problem-solving intervention was designed primarily to reduce caregivers’ depressive
symptoms, thus improvements in mental health—related quality of life aligns with our findings.

The observed improvements in mental health—related quality of life align with prior research demonstrating the efficacy
of similar interventions for stroke caregivers.’!-3 Systematic reviews indicate that interventions incorporating
educational and supportive components can significantly enhance psychological outcomes, although the magnitude
and durability of these effects vary across studies.’* Furthermore, problem-solving—based interventions have shown
effectiveness in Spanish-speaking Hispanic populations and have been successfully integrated into health programs.
35,36 Culturally adapted problem-solving approaches for Spanish-speaking caregivers of civilian adults with neurological
conditions have been associated with reduced caregiver burden, improved depressive symptoms, and strengthened
caregiver—recipient relationships.’’

Mental health gains were sustained at 21-weeks post-baseline (2.4-point increase), suggesting the intervention equipped
caregivers with coping strategies that extended beyond the immediate post-intervention period. These findings indicate
that interventions with adequate intensity and duration, incorporating evidence-based components such as problem-
solving training and caregiver support, can yield meaningful improvements. The significant group-by-time interaction
observed in this study reveals that benefits emerged early and persisted, a pattern contrasting with studies where initial
gains diminished over time.!”* However, while this follow-up demonstrates meaningful short-term maintenance,
longer-term impact remains unknown. Given that prior longitudinal research shows caregiver mental health can
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fluctuate for years post-stroke,® more research is warranted to determine whether these benefits are sustained over
time. !

Despite these mental health improvements, physical health—related quality of life declined modestly in both groups
(intervention and standard care), indicating that improvement in mental health does not necessarily translate into
physical gains. Given the minimal physical demands of the telephone-based problem-solving intervention, it is unlikely
that the program itself contributed to the observed physical declines. Instead, broader contextual or health-related
factors—such as disease progression or aging, may have driven similar declines in both groups. These findings also
suggest that improvements in mental health do not necessarily translate to gains in physical health, and that mental
and physical domains may require distinct intervention strategies.

Evidence shows that culturally adapted digital mental health interventions are effective, well-received, and can improve
mental health outcomes, especially for racially and ethnically minoritized populations.*’ While such evidence supports
the plausibility of our findings, the mechanisms underlying the observed improvements in mental health—related quality
of life in this study cannot be inferred directly. Our results suggest that culturally adapted and tailored, remote
interventions can improve mental health—related quality of life for Spanish-speaking caregivers of Veterans post-stroke.
Integrating culturally responsive telephone and online problem-solving support to caregiver programs may be a
practical way to enhance well-being, particularly for those facing language and access barriers. However, mental health
supportt alone is not enough. Caregivers may also face physical health challenges, so effective programs should combine
mental health resources with strategies that address physical strain and promote self-care.

This study has several limitations. First, the caregiver sample consisted primarily of well-educated, Hispanic female
spousal caregivers caring for Veteran stroke survivors, which limits generalizability to more diverse caregiver
populations. Participation was restricted to those willing and able to engage in a randomized clinical trial, introducing
potential self-selection bias. It is possible that stroke caregivers experiencing significant burden and depression may
have been less likely to participate. Second, data collection was disrupted by external events, including natural disasters
and an island-wide blackout, which delayed timelines and may have affected participant engagement and adherence to
the data collection schedule. Third, reliance on caregiver self-report raises the potential for socially desirable responses
and underreporting, particularly given cultural differences in the acceptability of disclosing experiences related to
mental and physical health-related aspects of life.

Finally, attrition was higher in the intervention group (33%) than in the standard care group (18%), primarily due to
time constraints, and perceived limited benefits. Differential attrition could introduce bias if participants who were lost
to follow-up differed systematically from those who continued the study. For example, if participants who withdrew
from the intervention would have less improvement in quality of life, their absence from later assessments could lead
to an overestimation of intervention effects. Baseline comparisons did not indicate differences between completers
and non-completers on physical or mental health-related quality of life. Although caregiver education differed between
groups at baseline, sensitivity analyses with caregiver education as a covariate showed no evidence that caregiver
education level modified the intervention response. Additionally, the longitudinal models used likelihood-based
estimation that incorporates all available observations and accounts for treatment group in the estimation process,
which helps mitigate bias when data are missing at random (i.c., missingness is conditional on observed variables).
Nevertheless, the possibility of attrition-related bias cannot be ruled out. These retention difficulties highlight ongoing
barriers to engagement of diverse and understudied populations and underscore the need for flexible, low-burden
delivery approaches, early demonstration of intervention relevance, and strengthened outreach strategies to benefit
scalability and sustained participation.

Conclusion

These findings have implications for development of culturally relevant interventions to enhance the quality of life of
caregivers of Veterans with stroke. Culturally adapted problem-solving interventions can be beneficial for stroke
caregivers. Although physical quality of life was not impacted, the mental health benefits underscore the positive impact
of caregiver support and education. Intetrventions that address the various complex needs of caregivers' needs can
enhance their quality of life. Future research should build on these findings by designing and testing interventions that
overtly address both physical and mental health dimensions of caregiving. Clinically, addressing the mental and physical
demands of caregiving may help improve caregivers’ overall quality of life.

Research in Health and Medicine 8



R

Acknowledgements
We gratefully acknowledge our national partners: the VA Office of Geriatrics and Extended and the Office of Nursing
Service, Polytrauma Field Advisory Group, and the National Caregiver Support Program.

We also thank the caregivers who participated in this study. Their time, openness, and willingness to share their
experiences made this research possible. We deeply appreciate their invaluable contributions and commitment, which
advance understanding of caregiving and support efforts to improve the well-being of stroke caregivers.

References

1. Tsao CW, Aday AW, Almarzooq ZI, et al. Heart disease and stroke statistics—2023 update: a report from the
American Heart Association. Circulation. 2023;147(8):¢93-¢621.

2. Ibic M, Mikli¢ L, Rakusa S, et al. Cognitive and Emotional Impairments in Acute Post-Stroke Patients-A Cross-
Sectional Study. Medicina (Kaunas). 2025;61(10)d0i:10.3390/medicina61101739

3. Visser-Meily A, Post M, Gorter JW, Berlekom SBV, Van Den Bos T, Lindeman E. Rehabilitation of stroke
patients needs a family-centred approach. Disability and rehabilitation. 2006;28(24):1557-1561.

4, Ponzini GT, Kirk B, Segear SE, Claydon EA, Engler-Chiurazzi EB, Steinman SA. Addressing uncertainty in
informal familial caregivers of stroke survivors: a systematic meta-ethnography. International Journal of
Environmental Research and Public Health. 2022;19(17):11116.

5. Camak D]J. Addressing the burden of stroke caregivers: a literature review. Journal of clinical nursing.
2015;24(17-18):2376-2382.

6. Jammal M, Kolt GS, Liu KP, Guagliano JM, Dennaoui N, George ES. A systematic review and meta-analysis
of randomized controlled trials to reduce burden, stress, and strain in informal stroke caregivers. Clinical
Rehabilitation. 2024;38(11):1429-1445.

7. Haley WE, Roth DL, Hovater M, Clay OJ. Long-term impact of stroke on family caregiver well-being: a
population-based case-control study. Neurology. 2015;84(13):1323-1329.

8. Kokorelias KM, Lu FK, Santos JR, Xu Y, Leung R, Cameron JI. “Caregiving is a full-time job” impacting stroke
caregivers' health and well-being: A qualitative meta-synthesis. Health & social care in the community.
2020;28(2):325-340.

9. Mehdipanah R, Morgenstern LB, Prvu Bettger ], et al. Caring for Stroke Survivors: Ethnic Differences in
Informal Caregiver Needs Among Mexican American and Non-Hispanic White Communities. Stroke.
2024;55(5):1271-1277.

10.  Mehdipanah R, Morgenstern LB, Kwicklis M, Smith MA, Case E, Lisabeth LD. Stroke Caregiver Needs in a
Population-Based Study. ] Am Heatt Assoc. Oct 7 2025;14(19):¢038434. doi:10.1161/jaha.124.038434

11.  Torregosa MB, Sada R, Perez 1. Dealing with stroke: Perspectives from stroke survivors and stroke caregivers
from an undetserved Hispanic community. Nuts Health Sci. 2018;20(3):361-369. doi:10.1111/nhs.12414

12, Kirishnan S, Chen HT, Caston S, Rho S. Physical and Psychological Burden among Caregivers of Latinx Older
Adults with Stroke and Multimorbidity. Ethnicity & Disease. 2023;33(4):156-162.

13. Pinquart M, Sérensen S. Ethnic differences in stressors, resources, and psychological outcomes of family
caregiving: a meta-analysis. Gerontologist. Feb 2005;45(1):90-106. doi:10.1093/geront/45.1.90

14.  Caregiving ANAT. aregiving in the United States: Hispanic/Latino family caregivers. 2025.

15.  Knipping D, Garnett A, Jiang BB. Access and Use of Services by Caregivers of Older Adults: A Scoping Review
of Cultural and Linguistic Diversity. ] Appl Gerontol. 2023;42(7):1672-1686. doi:10.1177/07334648231158490

16.  Houts PS, Nezu AM, Nezu CM, Bucher JA. The prepared family caregiver: a problem-solving approach to
family caregiver education. Patient education and counseling. 1996;27(1):63-73.

17.  King RB, Hartke R], Houle T, et al. A problem-solving early intervention for stroke caregivers: one year follow-
up. Rehabilitation Nursing Journal. 2012;37(5):231-243.

18.  Jordan MM, Freytes IM, Orozco T, et al. The RESCUE problem solving intervention for stroke caregivers: A
mixed-methods pilot study. Rehabil Psychol. Nov 2022;67(4):484-496. do0i:10.1037 /£ep0000460

19.  Lopez ], Snyder S, Orozco T, et al. The Impact of a Spanish Online and Telephone Intervention for Caregivers
of Veterans Post-Stroke: Findings on Caregiver Burden. MDPI; 2025:3202.

20.  Grant JS, Elliott TR, Weaver M, Bartolucci AA, Giger JN. Telephone intervention with family caregivers of
stroke survivors after rehabilitation. Stroke. 2002;33(8):2060-2065.

21.  Graf R, LeLaurin J, Schmitzberger M, et al. The stroke caregiving trajectory in relation to caregiver depressive
symptoms, burden, and intervention outcomes. Topics in stroke rehabilitation. 2017;24(7):488-495.

22, D’Zurilla T], Nezu AM. Problem-solving therapy. Handbook of cognitive-behavioral therapies. 2010;3(1):197-

225.

Research in Health and Medicine 9



23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

A

Folkman S. Stress: appraisal and coping. Encyclopedia of behavioral medicine. Springer; 2013:1913-1915.
McMillan SC, Small BJ. Using the COPE intervention for family caregivers to improve symptoms of hospice
homecare patients: a clinical trial. 2007:

Duncan P, Lai S, Bode R, Perera S, DeRosa J, Investigators GA. Stroke Impact Scale-16: A brief assessment of
physical function. Neurology. 2003;60(2):291-296.

Remor E. Psychometric properties of a European Spanish version of the Perceived Stress Scale (PSS). The
Spanish journal of psychology. 2006;9(1):86-93.

Freytes IM, Schmitzberger MK, Rivera-Rivera N, et al. Study protocol of a telephone problem-solving
intervention for Spanish-speaking caregivers of veterans post-stroke: an 8-session investigator-blinded, two-
arm parallel (intervention vs usual cate), randomized clinical trial. BMC Primary Care. 2023;24(1):73.

Selim AJ, Rothendler JA, Qian SX, Bailey HM, Kazis LE. The history and applications of the Veterans RAND
12-Ttem Health Survey (VR-12). The Journal of Ambulatory Care Management. 2022;45(3):161-170.

Selim AJ, Rogers W, Fleishman JA, et al. Updated US population standard for the Veterans RAND 12-item
Health Survey (VR-12). Quality of life research. 2009;18(1):43-52.

Schalet BD, Rothrock NE, Hays RD, et al. Linking physical and mental health summary scores from the
veterans RAND 12-item health survey (VR-12) to the PROMIS® global health scale. Joutnal of General
Internal Medicine. 2015;30(10):1524-1530.

Cheng HY, Chair SY, Chau JP-C. The effectiveness of psychosocial interventions for stroke family caregivers
and stroke survivors: a systematic review and meta-analysis. Patient education and counseling. 2014;95(1):30-
44,

Bakas T, McCarthy MJ, Miller EL. Systematic review of the evidence for stroke family caregiver and dyad
interventions. Stroke. 2022;53(6):2093-2102.

Mack A, Hildebrand M. Interventions for caregivers of people who have had a stroke: A systematic review. The
American Journal of Occupational Therapy. 2023;77(1):7701205180.

Zuil-Escobar JC, Martin-Urrialde JA, Mesa-Jiménez JA, Palomo-Carrién R, Martinez-Cepa CB. Telehealth in
informal caregivers of stroke survivors: a systematic review. Journal of Clinical Medicine. 2024;13(6):1810.
Barrera Jr M, Toobert D, Strycker L, Osuna D. Effects of acculturation on a culturally adapted diabetes
intervention for Latinas. Health Psychology. 2012;31(1):51.

Toobert DJ, Strycker LA, King DK, Barrera Jr M, Osuna D, Glasgow RE. Long-term outcomes from a
multiple-risk-factor diabetes trial for Latinas:; Viva Bien! Translational behavioral medicine. 2011;1(3):416-426.
Vega M, Osborne C, Braga MB, et al. Culturally Adapting and Refining “Descubriendo Soluciones Juntos” for
Care Partners of Adults with Neurological Conditions. Journal of Psychosocial Rehabilitation and Mental
Health. 2025;12(1):5-15.

King RB, Ainsworth CR, Ronen M, Hartke R]J. Stroke caregivers: pressing problems reported during the first
months of caregiving. Journal of Neuroscience Nursing. 2010;42(6):302-311.

Haley WE, Roth DL, Hovater M, Clay OJ. Long-term impact of stroke on family caregiver well-being: a
population-based case-control study. Neurology. 2015;84(13):1323-9. doi:10.1212/WNL.0000000000001418
Ellis DM, Draheim AA, Andetrson PL. Culturally adapted digital mental health interventions for ethnic/racial
minorities: A systematic review and meta-analysis. ] Consult Clin Psychol. 2022;90(10):717-733.
doi:10.1037/ccp0000759

Research in Health and Medicine 10



