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Abstract: This paper aims to describe a randomized controlled trial protocol evaluating the effectiveness, cost, and process of a stress
process model-based program in dementia caregiving (DeCare-SPM) for family caregivers. Family caregivers of individuals with
dementia will be recruited from memory clinics and community settings and randomly assigned to either DeCare-SPM or usual care.
DeCare-SPM comprises three face-to-face sessions (ie, problem-based coping, emotion-based coping, meaning-based coping), and
a fourth session (ie, social support) including weekly telephone-based consultation for four weeks and then monthly face-to-face
boosters. Outcomes will be measured at baseline (T0), and at one (T1), three (T2), and six months (T3). The primary outcome is
positive aspects of caregiving and secondary outcomes are caregiving (ie, sense of competence, caregiver burden, social support,
anxiety, depression, and quality of life), dementia-related (ie, care dependency, neuropsychiatric symptoms, and quality of life), and
stress-related biomarkers of blood and saliva. In addition, process and economic evaluations will be performed. Mixed-effects models
will be used to assess intervention effects. Content analysis will be performed on the qualitative data. This paper described the protocol
for comprehensive evaluation of the effectiveness, cost, and process of the theory-driven DeCare-SPM to inform how and why
interventions work. It highlights the need to reduce challenges and enhance the positive aspects of dementia care. The DeCare-SPM
will provide evidence-based insights into how to support and empower family caregivers in their important roles, thereby, leading to
improved dementia care.
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Introduction

Dementia is a progressive neurodegenerative disorder that affects millions of individuals worldwide, causing significant
cognitive decline and functional impairment and placing a considerable burden on individuals, families, healthcare
systems, and society.' Dementia takes a heavy toll on the global economy, with approximately 50% of its cost attributed
to informal care (care provided by family members and close friends)." Family caregivers are the main sources of
informal care and play a vital role in the positive outcomes of individuals with dementia (IWD). Nevertheless, family
caregivers of IWD, referred to as “invisible second patients”, suffer from high levels of psychological distress, social
isolation, and physical strain, which can cause adverse health outcomes and decrease quality of life.>* In China, 95% of
IWD are cared for by family caregivers in the community or at home because of the traditional Chinese culture (eg,
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getting home, Confucianism) and limited formal caregivers and support resources.”® China has the largest population of
IWD globally. Consequently, it is essential to develop and evaluate effective interventions that address the unique needs
of family caregivers to enhance their quality of life and reduce the likelihood of burnout.

Previous studies have identified factors contributing to caregiver burden, including the duration and intensity of caregiving,
care recipients’ level of dependency, and caregivers’ personal resources and coping strategies.”* Subsequently, numerous
interventions focusing on risk and resilience factors have emerged as promising approaches to address the multifaceted needs
of the family caregivers of IWD. These approaches mainly focus on on-site or Internet-based psychoeducation, consultation,
skill training, support groups, and psychosocial programs comprising multi-component interventions such as skills training,
cognitive therapy, and social support.”'® Most of these interventions have primarily addressed the deficit of knowledge, skills,
and/or support from the perspective of caregivers’ negative emotions and adverse experiences, and ignored how caregivers
adopt meaning-based coping with stress. While these efforts are necessary and beneficial in mitigating the negative effects
associated with caregiving, such as caregiver burden, anxiety, and depression,”'" there is increasing recognition of the need to
shift the paradigm to not only mitigate the negatives but also to enhance the positive aspects of caregiving.

An integrative review conceptualized four main themes of positive aspects of caregiving: a sense of personal accomplish-
ment and gratification, feelings of mutuality in a dyadic relationship, an increase in family cohesion and functionality, and
a sense of personal growth and purpose in life.'? In recent years, the positive aspects of caregiving for IWD have become
important coping resources.'>"'* These aspects are not new; the experience of caregiving can be rewarding and fulfilling,
offering opportunities for personal growth, increased sense of purpose, and making new friends, and participating in mean-
ingful activities.'>'® The positive psychology perspective, which emphasizes the cultivation and enhancement of these
positives, holds substantial promise for promoting caregiver well-being.'” A published program on benefit-finding interven-
tions developed by Cheng et al in Hong Kong expanded a series of studies focusing on their short- and long-term effects and
used a qualitative approach to assess the positive aspects of caregiving.'® 2° In addition, interventions such as evidence-based
bibliotherapy,' iSupport,* gratitude intervention,” positive diaries,”* and online positive emotion regulation skills*> have
been conducted, which indicate a significant effect on the positive aspects of caregiving in family caregivers of IWD.
Conversely, a systematic review showed that psychoeducational interventions, which combine education, skill-building, and
coping strategies, do not yield a positive impact on perceived benefits.® Positive psychology perspective to understand
caregiving in dementia has been emphasized.

There is inadequate evidence regarding the development and evaluation of positive psychology-based interventions
based on a theoretical framework and context, and their impact on the caregiver and dementia-related outcomes.
Additionally, these studies have mainly focused on the effectiveness of interventions, that is, outcome measures.'>'*
Few have explored how and why interventions work, as well as their acceptability and cost-effectiveness. Thus, there is
considerable demand and urgency to implement feasible, acceptable, and cost-effective interventions in the real world to
support family caregivers of IWD and improve their quality of life.

Theoretical Framework

The Stress Process Model (SPM) is a well-established theoretical framework that delineates the relationships between
stressors, resources, and psychological well-being in caregiving.?” It posits that individuals deal with stressors through
two processes: cognitive appraisal and coping. Cognitive appraisal consists of primary and secondary appraisal. Primary
appraisal evaluates the beneficial and detrimental perceptions of stressors, while secondary appraisal assesses whether an
individual can do anything to overcome or prevent harm and change the prospects of benefits. Through cognitive
appraisal, individuals evaluate whether an environmental encounter is related to their happiness. Coping has two
functions: regulating stress emotions (emotion-based coping) and changing troubled environmental relationships that
cause distress (problem-based coping).

The revised theory of the stress process adopted by Folkman (2008) introduced meaning-based and positive emotional
coping.”® This model assumes that if solutions fail, meaning-based coping is triggered. It can help individuals generate
positive emotions and stimulate re-appraisal. These emotions and evaluations can influence the stress process by
collecting coping resources and providing the necessary motivation, sustaining problem-based coping in the long term.
Collecting coping resources is the process of receiving social support during stress coping.
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The SPM provides a basis for the development of targeted interventions to mitigate family caregiver stress in
dementia care and enhance the positive aspects of caregiving by identifying key stressors and coping resources. The
theoretical framework is illustrated in Figure 1. The present study protocol outlines (a) the design and methodology of
a novel intervention called the SPM-based Program in Dementia Caregiving (DeCare-SPM), which integrates the
principles of the SPM, and (b) the evaluation of outcome, process, and cost-effectiveness of the DeCare-SPM.

Materials and Methods

Study Design

The study protocol is for a pragmatic, randomized controlled trial of family caregivers of community-dwelling and/or
home-based IWD in Chongqing, China. In addition to the outcome measures, a process evaluation with a mixed-methods
design and economic evaluation will be conducted. The intervention group will undergo the DeCare-SPM and the control

group will receive the usual care. The study protocol is registered with the Chinese Clinical Trial Registry (registration
number: ChiCTR2300072697). The study protocol follows the SPIRIT checklists.>” The design is illustrated in Figure 2.

Sample Selection

Participants will be recruited via e-mail, WeChat, or telephone by the primary researchers with the assistance of
healthcare providers for dementia, or in person at memory clinics or communities. At the memory clinic, two
independent investigators will review the patients weekly to identify eligible IWD and contact their family caregivers.
Those who meet the inclusion criteria will be requested to provide informed consent. In addition, the recruitment profiles
and poster links will be sent to potential participants through their healthcare providers such as family doctors and staff in
community service centers via WeChat or e-mails. Family caregivers of IWD who are willing to participate can contact
the investigators who will explain the study and evaluate their eligibility via telephone or face-to-face interviews. The
inclusion criteria are: (a) care recipients are diagnosed with dementia by medical institutions, including Alzheimer’s
disease and vascular dementia; (b) primary family caregivers aged 18 years or above and spend an average of at least four
hours per day in caregiving; (¢) community-based or home-based care provided for at least three months and no plans to
move to long-term care facilities within six months; and (d) volunteered to participate in the DeCare-SPM. The exclusion
criteria are: (a) caregivers with mental illness, (b) involvement in other trials, and (c) inability to attend the training

because of physical distance.

Intervention =~ "TTTTTTmTT oo m I m T T m T DeCare-SPM  ~~ """ ------------o--- Improve
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Figure | Theoretical framework of the intervention protocol.
Abbreviations: DeCare-SPM, Stress Process Model-based Program in Dementia Caregiving; IWD, Individuals with Dementia; NPS, Neuropsychiatric Symptoms.
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Figure 2 Flow Diagram protocol of study.

Sample Size

The sample size was computed by calculating the difference between two independent means (two groups) using G*
Power 3.1. A sample size of 31 in each group was calculated, considering an effect size of 0.8, an alpha error of 0.05,
a power of 0.80, a 1:1 allocation, and an attrition rate of 20%. Participants will be randomized 1:1 to the control, or the
DeCare-SPM. We aim to recruit 80 family caregivers.

Randomization and Allocation Concealment

First, all eligible participants will be classified as spouse or adult-child caregivers. They will be caring for IWD, which is
categorized into mild, moderate, or severe stages. Family caregivers enrolled in the study will be randomly allocated in
a 1:1 ratio to either the control group or the DeCare-SPM. Randomization ensures an equivalent distribution among the
groups. An independent statistician will assign participants to groups using a computer-generated random sequence, and
the process will be blinded to other investigators. The statistician will be blinded to the participants and will not
participate in statistical analysis. Owing to the nature of the intervention study, we are unable to blind the participants.

Intervention
The DeCare-SPM was developed based on needs analysis (interviews with family caregivers), practice analysis (inter-
views with the interdisciplinary dementia care team), and a systematic review of positive psychology interventions. In
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addition, iSupport for dementia and a training and support manual for caregivers of IWD were important inputs for
developing the intervention.’® The underlying theory of intervention was the revised SPM that explained the caregiving
process of family caregivers of IWD. The DeCare-SPM comprises four sessions. The details of the intervention
components are presented in Table 1.

Session 1: Problem-based coping (being a caregiver). Daily care and behavioral symptom management are the main
stressors for family caregivers and are the areas where they need the maximum support. The goal of this session is to
improve knowledge and skills of dementia-related issues and foster a sense of competence. The content will employ
teaching approaches, such as lectures, case teaching, and video learning, about the introduction of dementia, daily care,
and strategies for dealing with behavioral and psychological symptoms. In addition, caregivers will be encouraged to
share their beneficial experiences in the process of caring for IWD.

Session 2: Emotion-based coping (caring for me). In the transition to the role of caregivers of IWD, family caregivers
face primary stressors that can cause role strain, stress, and burden, which are regarded as secondary stressors affecting
their mental health. Therefore, stress management is crucial to assist family caregivers. The goal of this session is to
reduce negative feelings. The content will employ lectures and skills training on stress management techniques, such as
relaxation, mindfulness exercises, sleep, and pleasant events. Home practice, including stress techniques three to four
times per week, is recommended.

Session 3: Meaning-based coping (finding the meaning of caregiving). A sense of meaning is an individual’s
understanding, pursuit, and realization of the purpose and goal of their life, and consequently, a sense of achievement.
Coping styles related to maintaining a sense of meaning in life are of particular value in family caregivers’ caregiving
process. This session aims to enhance the positive feelings. Self-health management, source of meaning, and the power
of role models, positive mind development, and goal setting will be discussed with family caregivers. They will be then
taught to reset goals for their life and dementia care.

Session 4: Seeking social support (supporting for me). Social support refers to the instrumental and emotional support
provided to an individual by family, friends, and others. This session aims to promote social support and maintain intervention
efficacy. Caregiver support groups will be established to expand the support networks of family caregivers and provide support.
Telephone-based support in this session is designed to guide family caregivers to seek social support and solve individual care-

related issues. Additionally, boosters are included to reinforce knowledge and skills acquired by family caregivers.

Table | Intervention Components

DeCare-SPM Sessions Goals Focus Contents
Stressors Session I: Being Improve knowledge and skills | 1. Focus on primary stressors: Problem-based coping
a caregiver o Know about dementia (overview, antecedents, consequences, etc.)

® Everyday care (eating, toileting, continence care, etc.)

® Behavior changes (affective symptoms, psychosis, etc.)

Session 2: Caring for | Reduce negative feelings 2. Focus on secondary stressors: Emotion-based coping
me ® Relaxation (deep breathing, progressive muscle relaxation)
o Mindfulness (self-acceptance, mindful life)

® Behavioral activation (sleep, pleasant events)

Appraisal & Session 3: Finding the | Enhance positive feelings 3. Focus on re-appraisal: Meaning-based coping
Coping meaning of caregiving o Self-care (keep healthy, seek support)
o Benefit finding (source of meaning, power of role models)

® Positive appraisal (mind change, goal setting)

Mediators Session 4: Supporting | Promote social support and | 4. Focus on support network: Supporting caregiver
for me maintain intervention efficacy ® Support group (information, resources, etc.)
o Telephone-based consultation (care plan, solutions)

® Boosters (reinforce the whole intervention contents)

Abbreviation: DeCare-SPM, Stress Process Model-based Program in Dementia Caregiving.
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The first three sessions will be conducted in three consecutive half-days through group-delivered face-to-face
conferences. Each session will be delivered over a half-day period, last for 90-120 minutes, and will include 20-30
caregivers in each group. Session 4 will provide a weekly one-on-one telephone-based consultation for four weeks, then,
boosters will be performed by group-delivered, 3040 minutes, face-to-face conferences once a month until the end of
the follow-up time. Trained clinical professionals and psychologists will administer all interventions. Table 2 presents the
study timeline.

The participants allocated to the control group will not partake in the DeCare-SPM during the intervention phase.
They will continue with the usual care services available during this period without any restrictions, such as medication
prescriptions and other support from medical staff. To our knowledge, few family caregivers in the community have
access to psychosocial support from healthcare providers within the region of the study. Hence, we anticipate that this
factor will not significantly impact the study outcome. In instances where a caregiver from the control group seeks
assistance from the researcher, the researcher will provide the requisite knowledge to cater to the caregiver’s needs.

Outcomes Measures

Demographic characteristics of family caregivers and care recipients will be collected at baseline, including socio-
demographics (eg, age, sex, and education), clinical characteristics (eg, stage and type of dementia), time spent on
caregiving, and relationships with care recipients. The primary and secondary outcomes are described below, and the
assessment schedules are listed in Table 2. Family caregivers will complete questionnaires at baseline (T;), one month
(T1), three months (T,), and six months (T3). The questionnaires chosen in the protocol have demonstrated good
reliability and validity and have been used locally.

The primary outcome is the positive aspect of caregiving evaluated using the Chinese version 9-item Positive Aspects
of Caregiving Scale (PACS-9).*' The PACS contains two dimensions, self-affirmation (six items) and life outlook (three
items), rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree); higher scores indicate
a higher PAC.

Table 2 Study Timelines

Time from Enrollment Baseline (To) Id 2d 3d Im (T)) Up to 6m

3m (Ty) | 6m (T3)

Intervention

DeCare-SPM X S-1 S-2 S-3 Weekly S-4 Monthly S-4
Control group X Usual care

Assessment
Demographic information X

Primary outcome

PACS-9 X X X X

Secondary outcomes

For caregivers X X X X
For IWD X X X X
Biomarkers X X X X
Process evaluation See Table 3

Abbreviations: DeCare-SPM, Stress Process Model-based Program in Dementia Caregiving; IWD, Individuals with Dementia; S, Session;
PACS-9, 9-item positive aspects of caregiving scale.
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Table 3 Data Sources and Data Collection Approach

Key Questions

Data Source and Measurement

Measurement Point

Individual characteristics of dementia and family CRF- basic information on dementia and family caregiver To
caregivers

Interpersonal relationships CRF-relationship quality (two items) To
Community services CREF- service utilization (two items) To
Healthcare system CRF- A type of medical insurance To

Extent and consistency of intervention delivered

Checklist based on intervention protocol

Immediately after

interventions

Participants’ engagement in the intervention

Questionnaire- engagement with interventions (attention, interest,
interaction, and performance)

Attendance records

Immediately after

interventions

The extent to which intervention components Questionnaire-frequency of practice intervention components T;

become part of caregiving

Satisfaction with program Questionnaire-The client satisfaction questionnaire (CSQ-8) T,
Focus-group interview with participants

Recruitment procedure Screening and follow-up records To—-T;

Acceptability, perception of intervention

components

Focus-group interview with participants

Semi-structure interview with project staff

Immediately after

interventions, T,

Facilitators and barriers (RE-AIM)

Focus-group interview with participants

Ts

Semi-structured interview with project staff

Abbreviations: CRF, Case Report Form; RE-AIM, Reach, Effectiveness, Adoption, Implementation, Maintenance.

Secondary outcomes are related to the health of family caregivers (ie, sense of competence, caregiver burden, social
support, anxiety and depression, and quality of life), outcomes for IWD (i.e, care dependency, neuropsychiatric
symptoms [NPS], and quality of life), and stress-related biomarkers (ie, cortisol, interleukin [IL]-1p, IL-6, and IL-10
of saliva).

The sense of competence will be evaluated using the Short Sense of Competence Questionnaire (SSCQ), a 7-item
version of the 27-item Sense of Competence Questionnaire (SCQ) that assesses feelings of being capable of caring for
IWD.*? It has been used in the Chinese family caregivers of IWD with good reliability.>* A 5-point Likert scoring
method is adopted ranging from 1 (strongly agree) to 5 (strongly disagree); higher scores indicate a higher sense of
competence. Caregiver burden will be measured using the 6-item Zarit Burden Interview (ZBI-6) developed by
Higginson et al, which has been used in our previous study.***> It uses a 5-point Likert scale from 0 (never) to 4
(always); higher scores indicate a heavier caregiver burden. Social support is assessed using the 6-item Interpersonal
Support Evaluation List (ISEL-6), a short version of the original 40-item ISEL.*® The scale contains three dimensions
(appraisal, belonging, and tangible support) rated from 1 (definitely false) to 4 (definitely true), with a higher score
indicating a higher perception of social support. Anxiety and depression will be evaluated using the Hospital Anxiety and
Depression Scale (HADS) validated among Chinese family caregivers, which consists of anxiety (seven items) and
depression (seven items).>” The scores range from 0 (not a problem) to 3 (a high level of problem), with each subscale
score ranging from 0 to 21. A subscale score of 7 indicates an increased risk of anxiety or depressive disorder, and a total
score >14 indicates psychological distress. Quality of life for family caregivers will be measured using the Chinese
version European Quality of Life-5 Dimensions (EQ-5D), a widely used instrument for evaluating an individual’s health-

related quality of life.>® Responses are classified as “no problem”, “moderate problem”, and “extreme problem”.
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Additionally, the instrument includes a Visual Analog Scale (VAS) to report the overall health status from 0 (worst
possible health status) to 100 (best possible health status).

Care dependency for IWD will be evaluated using Katz’s index of independence in activities of daily living (ADL),
a three-level rating (dependent/partially independent/independent) scale comprising six functions.*® It is categorized as
mild (dependence for 1-2 functions), moderate (dependence for 3—4 functions), and severe disability (dependence for 5—
6 functions). The Neuropsychiatric Inventory (NPI-Q)-Chinese version will be used to assess the severity of NPS.*
Items are rated on a 4-point scale (0—4) and a 3-point severity scale (0-3). The total score for each symptom is computed
by multiplying the frequency and severity scores, ranging from 0 to 12 points. The NPI scores range from 0 to 144
points, with a higher score indicating a more severe NPS. Quality of life for IWD will be measured using the Chinese
version Quality of Life-Alzheimer’s Disease (AD-QOL) proxy version with 13 items.*' Responses are scored on
a 4-point Likert scale ranging from 1 (poor) to 4 (excellent), with higher scores indicating better QOL.

Stress-related biomarkers are cortisol, IL-1p, IL-6, and IL-10, which are measured in saliva using enzyme-linked
immunosorbent assay (ELISA). We will collect 1-2 mL of unstimulated saliva, participants will lean forward above
a sterile bottle placed on ice to allow saliva to flow naturally, then transfer the saliva to a frozen tube, place it in an
icebox, and store at —80 C for cryopreservation. Saliva will be collected at Ty, T;, T,, and T;.

Economic Evaluation

The EQ-5D is used for family caregivers and the AD-QOL for IWD, both collecting data on quality-adjusted life years
(QALYs). We will collect both the direct and indirect costs of the intervention program. Direct costs are for the research
and development, implementation, and maintenance of the intervention, data for which will be gathered from financial
records and reports from the project team. Indirect costs refer to the time cost of caregivers, which will be collected by
surveying the total hours spent providing care for IWD in the past week.

Process Evaluation

For the generalizability of the results and to support future implementation of the intervention, a comprehensive assessment
of the process measures is indispensable.*? Implementation and process evaluation will be performed based on The Medical
Research Council (MRC) process evaluation framework® and the Reach, Effectiveness, Adoption, Implementation,
Maintenance (RE-AIM) framework,* as presented in Figure 3. The MRC framework helps us understand how and why
interventions work and the context in which they are the most effective. In addition, it helps explore the unexpected pathways
and consequences that have not been previously considered. The RE-AIM framework helps us structure the different
implementation factors, namely reach, adoption, implementation, and maintenance. Effectiveness was not part of the process
evaluation because it is evaluated in the outcome measures section. Table 3 presents the data sources and collection
approaches for process evaluation. Contextual factors will be assessed from baseline information, including individual
characteristics, interpersonal relationships, community services, and the healthcare system. Reach refers to the recruitment,
retention, and representativeness of individuals willing to participate in the interventions, which will be generated from
screening and follow-up records and baseline and follow-up surveys. Adoption will be assessed by the acceptability and
perception of intervention components immediately after the implementation of interventions and at six months. The Client
Satisfaction Questionnaire (CSQ-8) will be used to evaluate the satisfaction with the program.** Qualitatively, focus group
interviews with family caregivers will be conducted to explore their experiences and perceptions of the interventions. Each
focus group will consist of 68 participants to ensure diverse perspectives while fostering an environment conducive to open
dialogue. The sessions will be facilitated by trained moderators using a semi-structured interview guide, which will be pilot-
tested for clarity and relevance. Implementation measures the extent, consistency, and quality of the delivered intervention
and the engagement of the participants. Data will be collected by monitoring the implementation checklist and a self-
designed engagement questionnaire comprising attention, engagement, interest, interaction, and performance. Maintenance
refers to the extent to which intervention components become part of caregiving and is evaluated by questions on how
frequently family caregivers use the intervention components they have been trained to care for IWD. Additionally, we will
identify facilitators and barriers that may influence each RE-AIM dimension through focus group interviews with partici-
pants and semi-structured interviews with project staff at the end of follow-up.
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Figure 3 Process evaluation framework.
Abbreviations: DeCare-SPM, Stress Process Model-based Program in Dementia Caregiving; PAC, Positive Aspects of Caregiving.

Data Analysis

Descriptive statistics such as means, standard deviations (SD), and frequencies will be calculated. Differences in socio-
demographic between the control and intervention groups at baseline will be evaluated using t-tests or chi-squared tests
for continuous and categorical variables, respectively. Mixed-effects models will be used to analyze temporal changes (T,
to T3) between experimental conditions and to account for within-subject correlations. If time-by-group interaction
effects are significant, post hoc pairwise comparisons will be conducted to identify specific differences between the
groups at each time point. Moreover, we will calculate effect sizes (ie, Cohen’s d) to evaluate the magnitude and clinical
significance of the intervention effects. The intention-to-treat principle will be applied.

Cost-effectiveness analyses (CEA) and cost-utility analyses (CUA) will be performed. First, we will estimate the
incremental cost-effectiveness ratio (ICER) by dividing the difference in total costs of the intervention program by the
difference in incremental effects. The total benefit is determined by converting improvements in quality of life to QALYs
and then monetizing it using a certain exchange rate (ie, per capita gross domestic product [GDP]). Non-parametric
bootstrap resampling will be employed to address the uncertainty of the ICER estimation and a sensitivity analysis will
be conducted on the costs and benefits to understand the impact of uncertainties on the results.

Qualitative data generated during the process evaluation will be analyzed using content analysis.*’ It involves
transcribing focus group data, generating initial codes, and refining them through consensus. The codes are grouped
into themes, which are then reviewed and refined. Transcription of records and text encoding of the qualitative research
data will be performed using NVivo 12.0.

Ethical Considerations

The study protocol was approved by the Ethics Committee of the first affiliated hospital of Chongqing Medical
University (Approval No. 2022-016). This trial will be conducted in accordance with the Declaration of Helsinki. The
DeCare-SPM is voluntary and unpaid, and the caregivers will be informed of their right to participate or withdraw freely
from the study at any time. The withdrawal reasons will be recorded. The principal investigator will be responsible for
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obtaining written informed consent from the participants. They will undergo training to ensure that they provide
comprehensive information about the study and address any questions or concerns the participants may have. Each
participant will be assigned a unique code to protect their privacy, and only the investigators will have access to the code
and the participants’ identities.

Study Monitoring and Auditing

Two trained investigators will participate in the on-site face-to-face conferences throughout, and record the process
evaluation. Reflective records concerning the protocol implementation after each conference will be discussed. In
addition, we have developed training manuals and evaluation methods for facilitators and research assistants to
standardize interventions and data collection. Quantitative data will be double-entered for validation and analyzed
based on an intentionality analysis framework. For the qualitative data, two authors will review the transcribed content
and perform the coding independently to ensure accuracy; a meeting will be held to reach a consensus. When
amendments to the protocol are necessitated due to unforeseeable factors such as manpower, financial resources, or
time constraints, we will organize meetings to discuss the potential impacts on the outcomes. Concurrently, we will seek
approval from the Ethics Committee for the proposed amendments.

Discussion

We developed the DeCare-SPM, based on the SPM, that aims to enhance the positive aspects of caregiving among family
caregivers of IWD. The program comprises four sessions (problem-based coping, emotion-based coping, meaning-based
coping, and social support). This protocol will comprehensively evaluate its effectiveness, cost, and process. The
program design acknowledges that while caregiving can be stressful, it brings positive experiences such as personal
growth and an increased sense of purpose.'? These findings can guide the development of future interventions, high-
lighting the need to balance the challenges and rewards of dementia care. The DeCare-SPM is expected to provide
evidence-based insights on how to support and empower family caregivers in their important roles, ultimately leading to
improved dementia care.

Support for dementia care has been a research priority for reducing the global burden of dementia. In China, there is
an urgent need to develop and implement feasible and cost-effective programs to satisfy the needs of family caregivers
due to the large population of IWD. However, there is a lack of structured and comprehensive dementia care systems and
limited dementia care facilities.*® Therefore, the primary responsibility of dementia care often falls on the family, deeply
ingrained in the Confucian principle of “filial piety”. Family caregivers face numerous challenges, including a lack of
knowledge about dementia, limited access to professional help, societal stigma associated with mental health conditions,
and the physical and emotional toll of caregiving,” causing isolation, stress, and depression, further exacerbating the
situation and leading to poor care outcomes for IWD. To mitigate these challenges and improve family caregivers’ well-
being, it is crucial to establish a comprehensive care support program.

We conducted a needs analysis, practice analysis, and synthesis of empirical evidence to develop the DeCare-SPM,
which contributes to the clinical applicability of the program to better satisfy the needs of family caregivers of IWD.

Compared with studies that focused on meaning-centered psychotherapy,*’*®

this program not only offers problem-
solving for the challenging aspects of dementia care but also provides stress regulation strategies, which are probably
more acceptable to caregivers as they primarily require knowledge and care skills. The findings of the need and practice
analysis were consistent with the principles of DeCare-SPM development and in accordance with a previous study.*
Thus, this multidimensional psychosocial program, which includes problem-based coping, emotion-based coping, mean-
ing-based coping, and social support, caters to caregivers’ holistic needs and enhances their capabilities and well-being.
In addition, intervention components are theory-based, which expands our understanding of how interventions based on
the SPM can promote positive aspects of caregiving, potentially improving the well-being of family caregivers.

We aim to conduct a randomized controlled trial that compares the DeCare-SPM with usual care, expecting a clinically
significant increase in the positive aspects of caregiving. Multiple health-related outcomes will be evaluated and objective
biomarkers related to stress will be examined to compensate for the limitations of subjectively reported outcome measures. Due

to the accessibility and convenience of the intervention for family caregivers and limited resources for dementia care support,
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group-based interventions have been proposed to attain better effectiveness and utility. Thus, an economic evaluation will be
performed to explore the most cost-efficiency. To the best of our knowledge, cost evaluations of psychosocial interventions have
rarely been studied. Because of the rapidly increasing population of IWD, cost-efficient psychosocial care is important from an
economic point of view to ensure the feasibility of implementation in community- and home-based dementia care.

The process evaluation of the DeCare-SPM in our study protocol is a critical component that provides insight into the
program’s implementation and factors that influence its effectiveness.** By examining the program’s implementation process,
we expect to understand not only whether the program works but also how and why it works. Process evaluation is complex
requiring various methods. Considering the limited time, resources, and focus of the program, we focused on implementation,
including recruitment, reach, fidelity, dose, and satisfaction, based on the MRC and RE-AIM frameworks.*>* Furthermore,
process evaluation captures the variability in program implementation across different settings and populations. This will
provide valuable information on the program’s generalizability and its potential for wider dissemination and implementation
in various contexts.*> Upon completing our study, we are poised to adopt an integrated strategy for the dissemination and
amplification of our findings. Our primary outcomes will be submitted to esteemed peer-reviewed journals, ensuring that our
insights are accessible to the academic sphere at large. In tandem with this effort, an exhaustive implementation manual will be
formulated to offer guidance to practitioners and researchers interested in replicating or adapting the scope of our intervention.
Moreover, to expedite the wide-scale uptake and comprehension of the DeCare-SPM, we will envisage organizing dedicated
training modules and workshops. Such endeavors are not merely to disseminate our findings but also to pave the way for the
program’s extensive application and resonance across diverse caregiving settings.

Strengths and Limitations of the Study

Although the effectiveness of psychosocial interventions on the health-related outcomes of family caregivers of IWD has
been explored, there is a paucity of studies examining the effects of a complex intervention on the positive aspects of
caregiving. In particular, few studies are on the basis of a robust theoretical model of psychology and an interdisciplinary
approach to dementia research.’® This study protocol focuses on the positive aspects of caregiving, a relatively under-
explored area in dementia care research. Additionally, the SPM provides a comprehensive framework for understanding
the complex dynamics of caregiving experiences. The rigorous study design, including process evaluation, strengthens its
methodological robustness. This allows for an in-depth understanding of not only the program’s outcomes but also the
processes and factors influencing its effectiveness.

The protocol has several limitations. First, the self-report bias of outcomes may influence the findings; for instance, family
caregivers may feel compelled to emphasize the positive aspects of their experiences. The measurement of caregiver burden,
quality of life, and stress-related biomarkers in this protocol can provide a more balanced perspective. In addition, the inability
to mask participants owing to the nature of the intervention can cause an unavoidable study bias. Furthermore, potential
cultural and individual differences in caregiving experiences may limit the generalizability of the findings. Caregivers from
different cultural backgrounds or those with different relationships with IWD may perceive and respond to caregiving stressors
differently. Finally, while process evaluation provides valuable insights into the implementation process, it may not capture all
the nuances of real-world implementation, limiting the comprehensive understanding of the program’s effectiveness.

Conclusion

This study protocol, based on the SPM, was developed as a novel approach to enhance the positive aspects of caregiving for
family caregivers of IWD. The protocol outlines a comprehensive evaluation of the program’s effectiveness on the positive
aspects of caregiving and its positive impacts on the mental health and well-being of family caregivers and IWD, incorporating
a process evaluation to assess contextual and implementation factors and mechanisms of the impact. This study protocol
underscores the need for healthcare systems to recognize and bolster the positive aspects of caregiving while managing the
associated stress. Furthermore, the outcomes of this protocol will provide a reference for the design of future interventions
from interdisciplinary insights aimed at promoting caregiver well-being, thus, influencing dementia care policies.
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