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Abstract

Background Caregiver stress can pose serious health and psychological concerns, highlighting the importance

of timely interventions for family caregivers of people with dementia. Single-session mindfulness-based interventions
could be a promising yet under-researched approach to enhancing their mental well-being within their unpredicta-
ble, time-constrained contexts. This trial will evaluate the effectiveness and feasibility of a blended mindfulness-based
intervention consisting of a single session and app-based follow-up in reducing caregiver stress.

Methods/Design The study is a single-blinded randomized controlled trial with two arms (intervention ver-

sus an education session on dementia care) and assessments at baseline, 8 weeks, and 6 months. The eligibility criteria
include: family caregivers aged 18 years or older; providing care for an individual with a confirmed medical diagnosis
of dementia for at least 3 months prior to recruitment, with a minimum of 4 hours of daily contact; and exhibiting

a high level of caregiver stress. The intervention comprises a 90-minute group-based session with various mindfulness
practices and psychoeducation. Participants will receive a self-practice toolkit to guide their practice over a duration
of 8 weeks. Sharing activities will be implemented through an online social media platform. The primary outcome

is perceived caregiving stress. The secondary outcomes include depressive symptoms, positive aspects of caregiving,
dyadic relationship, trait mindfulness, and neuropsychiatric symptoms of care recipients. The feasibility outcomes
include eligibility and enrollment, attendance, adherence to self-practice, and retention, assessed using mixed
methods.

Discussion The study will contribute to the evidence base by investigating whether a single-session mindfulness
intervention is effective and feasible for reducing caregiver stress among family caregivers of people with dementia.
Trial registration ClinicalTrials.gov, NCT06346223. Registered on April 3, 2024.
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Randomized controlled trial

*Correspondence:

Patrick Pui Kin Kor

patrick.kor@polyu.edu.hk

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40359-024-02027-7&domain=pdf

Kor et al. BMC Psychology ~ (2024) 12:582

Background

Dementia is a neurodegenerative disease common
among older people, leading to a progressive decline
in cognitive function and self-care abilities [1]. As the
population continues to age, the prevalence of demen-
tia is anticipated to increase substantially in the absence
of prevention and treatment [2]. Approximately 50 mil-
lion people worldwide are now living with dementia,
and this number is projected to increase to 152 million
by 2050 [3]. The responsibility of caring for people with
dementia (PWD) primarily falls on their family mem-
bers, who provide assistance with daily activities and
managing illness-related behavioral problems, such as
wandering and agitation [4]. The demanding nature of
caregiving tasks, unpredictable symptoms related to
the illness, and limited time for other social activities
can lead to significant stress levels for caregivers, lead-
ing to the development of various physical and psycho-
logical conditions, including depression, insomnia, and
compromised immune function [5]. Caregiver burnout
is also a significant factor that can lead to the prema-
ture institutionalization of care recipients, resulting in
increased healthcare costs [6]. Furthermore, the high
levels of stress and poor psychosocial well-being expe-
rienced by caregivers are associated with a poor dyadic
relationship and more severe behavioral and psycholog-
ical symptoms in PWD [6]. Therefore, timely interven-
tions aimed at alleviating caregiving stress are crucial
for both caregivers and care recipients.
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Caregiving stress and mindfulness-based interventions
According to the stress appraisal and coping theory, car-
egiving stress is a two-way process involving the presence
of caregiving stressors and the response and appraisal
from the caregiver [7]. Currently, the majority of sup-
portive services or interventions, such as respite care and
educational talks, adopt a problem-solving approach to
alleviate caregiving stress; however, this approach typi-
cally produces only a short-term effect (e.g., immedi-
ately after the intervention) in reducing stress [8]. Stress
arising from caregiving is often chronic, with many of
the stressors being linked to the illness of PWD, making
them challenging to modify [8]. It is recommended that
caregivers be empowered to manage stress through an
emotion-focused approach, such as a mindfulness-based
intervention [7]. The mindfulness-based intervention
(MBI) is an evidence-based psychosocial intervention
aimed at enhancing the self-awareness of participants
in the present moment and fostering inner calm and
a non-judgmental mind. This empowers participants
to observe their thoughts and feelings from a distance,
accepting them as they are without judgment of their
quality [9]. By enhancing caregivers’ self-awareness in the
present moment through mindfulness practice, caregiv-
ers can detach themselves from negative experiences and
thoughts through the process of decentering, leading to
stress reduction (for a conceptual model, see Fig. 1) [9].
A recent systematic review and meta-analysis have pro-
vided further evidence that the MBI can be an effective
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standalone intervention for enhancing the psychological
well-being of caregivers [10]. Specifically, the MBI has the
potential to significantly reduce stress in family caregiv-
ers of PWD, as indicated in another systematic review
and meta-analysis [11]. Mindfulness practices empha-
size the importance of caregivers responding calmly to
stressors (i.e., different neuropsychiatric symptoms in the
care recipients) and accepting them without judgment
[12]. By cultivating mindfulness through regular prac-
tices, caregivers can develop a calmer response towards
their care recipients, potentially improving their dyadic
relationship. This, in turn, may result in improvements
in the neuropsychiatric symptoms of the care recipi-
ents. For example, a modified mindfulness-based cogni-
tive therapy (MBCT), specifically tailored to the needs of
family caregivers, has been implemented in a feasibility
study and a large clinical trial, demonstrating positive
effects on caregiving stress [13, 14]. However, there are
a few limitations in these interventions. First, an inten-
sive MBI, such as an 8-week program, may not be cost-
effective, especially considering the increasing number of
caregivers that need to be accommodated. Second, fam-
ily caregivers, who are typically occupied with caregiving
tasks, may encounter difficulties in attending intensive
training programs. Third, MBI are well-suited to tar-
get various psychological symptoms, such as high levels
of stress, and a brief mindfulness intervention protocol
could also be adopted as a program for the preventative
intervention for psychological distress in community-
dwelling caregivers. A comprehensive narrative review
has indicated that there is no significant dose-response
relationship between mindfulness and participants’ psy-
chological outcomes, suggesting that more MBI sessions
may not necessarily produce a larger effects on psycho-
logical outcomes once participants have learned and
mastered mindfulness skills [15].

Single-session intervention

The single-session intervention (SSI) is an umbrella
term that describes different therapeutic interventions
conducted within a single visit by an interventionist to
address clients’ problems and/or help them achieve their
goals [16]. The SSI can be flexibly modified to incorporate
core elements of different evidence-based treatments,
into a single treatment package, such as psychoeduca-
tion, mindfulness, and behavioral activation [17]. The
primary aim of the SSI is to ensure that the client receives
a plan to resolve their issue, gains confidence in possess-
ing the skills and resources to address it, and acquires
the knowledge to solve it following a single session [16].
The SSI has been widely utilized in managing mental
health problems, with its effectiveness supported by dec-
ades of research involving diverse populations, such as
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adolescents with anxiety [18]. A recent systematic review
that included 18 trials demonstrated that the SSI was
superior to no treatment in reducing anxiety symptoms,
and similar results were observed while comparing the
SSI to multi-treatment sessions (ranging from 3 to 5 ses-
sions) [18]. During an SSI, the interventionist assists the
client in identifying specific problems, exploring poten-
tial solutions, and considering how to implement these
solutions post-session.

It is crucial to understand that the term SSI does not
solely refer to a single session but rather to the premise
that the initial session is approached as a distinct treat-
ment package [16]. Clients must address their challenges,
such as stress, by practicing the skills learned and utiliz-
ing the resources obtained during the SSI, such as con-
tact points for any further questions or concerns. It is
essential to equip clients with the active components of
the skills necessary for positive outcomes through the SSI
[16].

Rationale and objectives

Given the increasing numbers of caregivers of PWD,
there may be insufficient resources to implement inten-
sive MBI with prolonged durations. Additionally, the
majority of family caregivers of PWD are heavily engaged
in various caregiving tasks; hence, a single-session mind-
fulness-based intervention (SSMI) may be more suitable
for this population than a traditional mindfulness pro-
gram. There is growing evidence indicating that the SSI is
effective in enhancing mental health across diverse popu-
lations [17, 19]. The SSI has shown promise in enhancing
accessibility and reducing the financial constraints typi-
cally associated with longer-term treatments/interven-
tions, and has been adopted as the primary prevention
intervention program in certain community care set-
tings [16]. While a few pilot studies have demonstrated
preliminary effects of SSMI on promoting mental health,
these studies primarily focused on adolescents or adults
in general, rather than family caregivers of PWD who
often experience chronic caregiver stress [17, 19]. This
highlights the need for further research to examine the
effectiveness of the SSMI on reducing stress in family
caregivers of PWD. Moreover, several limitations were
observed in previous SSI and SSMI studies, including
small sample sizes, unclear lasting effects (e.g., lack of fol-
low-up measurements), and insufficient information on
adherence rates during mindfulness practice.

The primary objective of this proposed randomized
controlled trial (RCT) is to assess the effectiveness of
a SSMI, specifically designed for family caregivers of
PWD, in comparison to an education session on demen-
tia care on caregiver stress at two time points: 8 weeks
after the intervention (T1) and at the 6-month follow-up
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(T2). Secondary objectives are to evaluate the impact of
the SSMI compared to the education session on other
caregiver outcomes, including depression, dyadic rela-
tionship quality, positive aspects of caregiving, trait
mindfulness, and feasibility-related measures. The effect
of the SSMI on the behavioral and psychological symp-
toms of dementia in the care recipients will be evaluated
too.

Research questions and specific hypotheses
The proposed trial aims to address the following research
questions:

1. Is the SSMI more effective than an education ses-
sion on dementia care in reducing caregiver stress for
family caregivers of PWD at T1 and T2?

Hypotheses: Participants in the SSMI will demon-
Strate greater post-intervention improvement in car-
egiver stress at T1 (8 weeks after the intervention)
compared to participants in the education session
on dementia care. Gains will be maintained at T2 (6
months following the intervention).

2. Is the SSMI more effective than an education ses-
sion on dementia care in reducing depression and
improving dyadic relationship quality, positive
aspects of caregiving, and levels of mindfulness for
family caregivers of PWD at T1 and T2?

Hypotheses: Participants in the SSMI will exhibit
greater post-intervention improvement in depression,
dyadic relationship quality, positive aspects of car-
egiving, and levels of mindfulness at T1 (8 weeks after
the intervention) compared to participants in the edu-
cation session on dementia care. Gains will be main-
tained at T2 (6 months following the intervention).

3. Is the SSMI more effective than an education session
on dementia care in reducing the behavioral and psy-
chological symptoms of dementia in care recipients
at T1 and T2?

Hypotheses: Care recipients of participants in the
SSMI will show greater post-intervention improve-
ment in the behavioral and psychological symptoms
of dementia at T1 (8 weeks after the intervention)
compared to participants in the education session
on dementia care. Gains will be maintained at T2 (6
months following the intervention).
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Methods

Study design

The study is a two-arm, single-blinded, parallel-group
RCT with a 1:1 allocation ratio of participants and a
repeated measure design. The Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
checklist can be found in Additional File 1. Participant
evaluations will be conducted at three time points: base-
line (TO; 0 weeks), 8 weeks after the intervention (T1;
8 weeks), and at follow-up (T3; 6 months) (Fig. 2). Any
amendments to the trial will be reported to the trial
registry.

Participants

The target population will consist of community-dwelling
family caregivers of PWD. Recruitment will take place at
five elderly centers affiliated with two local non-govern-
mental organizations (NGOs) in Hong Kong, which cur-
rently serve more than 2,000 members with a confirmed
medical diagnosis of dementia and their caregivers.

Inclusion and exclusion criteria
Eligible participants are family caregivers aged 18 or
above who provide care for an individual residing in the
community with a confirmed medical diagnosis of any
type of dementia, as verified from the NGO record or
the care recipients’ medical record. Participants must
have been providing care for at least 3 months prior to
recruitment, with a minimum of 4 h of daily contact.
They must exhibit a high level of caregiver stress, defined
as a summed score of 25 or higher on the Caregiver Bur-
den Inventory (CBI) [20]. Additional inclusion criteria
include the ability to speak, read, and write Chinese.
Exclusion criteria include having participated in any
structured mind-body intervention or structured psy-
chosocial intervention within the 6 months prior to
recruitment, as well as having an acute psychiatric con-
dition that is potentially life-threatening that would limit
the caregiver’s participation in the study, which is deter-
mined by an affirmative response to any item on the
Columbia Suicide Severity Rating Scale (C-SSRS) [21].
Unwillingness to be randomized will also be considered
as an exclusion criterion. A detailed description of all
measures is provided below.

Procedures

During the recruitment process, potential participants
will be referred to the research team by the collaborators.
A research assistant will screen all potential participants
to determine their eligibility for participation in this
study. The researcher will train three research assistants
on how to use all the outcome instruments with reference
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to the latest user guidelines for the instruments. The
inter-intra-rater reliabilities will be evaluated using intra-
class correlations (ICC). Acceptable levels of reliability
(ICC>0.90) will be established by comparing the scores
rated by the assessor and the researcher prior to the start
of the study and checking them throughout the data col-
lection period. To maximize data completeness, data will
be collected through an online portal and double entry
will be performed when possible. If necessary, two reg-
istered clinical psychologists will provide their opinion
and/or conduct assessments during the screening pro-
cess. Written informed consent will then be obtained by

the research assistant from all participants after explain-
ing all aspects of the study and addressing any questions
they may have. Participants have the right to refuse par-
ticipation and can withdraw from the study at any time.
Following the eligibility screening, participants will be
interviewed and undergo a baseline assessment.

Baseline assessment

If no exclusionary criteria are met, participants will be
asked to complete a battery of questionnaires that assess
health-socio-demographic data for both family caregivers
and their recipients. Additionally, effect-related outcome
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measurements will be collected, which include perceived
caregiving stress, depressive symptoms, positive aspects
of caregiving, dyadic relationship quality, trait mindful-
ness, and neuropsychiatric symptoms of the care recipi-
ents. All baseline measures will be collected prior to the
randomization process.

Intervention

Single-session mindfulness intervention

The SSMI was developed based on the toolkit of brief
interventions in mental health [22] and the MBI protocol
that was tested and adopted in our two local studies [13,
14], which has provided us with evidence about the bar-
riers that caregivers face when learning mindfulness, as
well as the facilitators to doing so, and their habits (e.g.,
duration, form of mindfulness). Based upon this knowl-
edge, we selected and integrated different active compo-
nents of mindfulness into the SSMI. The SSMI comprises
a 90-minute group-based session that incorporates vari-
ous mindfulness practices. These practices are designed
to assist caregivers in cultivating mindfulness skills
through formal and informal exercises, enabling them
to integrate these skills into their daily lives. The psych-
oeducation and group sharing activities within the SSMI
aim to boost caregivers’ confidence in managing stress
and aid them in devising a plan for ongoing practice. Par-
ticipants will receive a self-practice toolkit containing
teaching materials, such as recordings of guided mind-
fulness activities, for daily home practice lasting 20 min,
facilitated through an online platform. They will be
instructed to establish this practice as a daily routine [23,
24]. All instructional content will be closely aligned with
dementia caregiving, focusing on topics like responding
mindfully to the care recipient to minimize the trigger
of behavioral and psychological symptoms of dementia.
The sessions will be led by a mindfulness instructor who
has undergone 40 h of training in dementia caregiving
based on our previous research. Participants will receive
weekly mindfulness practice reminders via SMS over
an 8-week period. The duration of 8 weeks was chosen
based on previous studies indicating that participants
tend to establish a regular mindfulness practice habit
within this timeframe [13, 14]. Drawing from insights
gained in our pilot studies, each SSMI session will consist
of 10 to 12 participants to ensure sufficient group inter-
actions between the mindfulness instructor and caregiv-
ers. Additionally, caregivers will have access to an online
social media platform to share their practice experiences
with peers. The interventionist, a psychologist not part
of the research team, will address any difficulties or chal-
lenges raised on the platform to reinforce skill develop-
ment. Caregivers will be encouraged to report their daily
practice duration in a provided logbook and share their
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experiences on the platform. An interactive reward chart
will be distributed daily via the platform by the research
assistant to motivate caregivers in their mindfulness
practice. Appreciation messages will be sent to caregiv-
ers who achieve the goal of daily mindfulness practice
throughout a week.

Ten family caregivers who meet the same sampling
criteria as mentioned above will be recruited to provide
qualitative feedback from both the caregivers and the
mindfulness instructor prior to the proposed RCT. The
feedback gathered will be used to make minor refine-
ments to the intervention protocol.

Control condition

As the SSMI is a group-based intervention, an active con-
trol group will be implemented to mitigate the socializa-
tion and interaction effects that could potentially mask
the stress reduction effects of the SSMI. Caregivers in
the control group will receive a brief education session
on dementia care, structured with the same group size
and duration (90 min) as the SSMI sessions. To avoid
contaminating the caregiving competency in the control
group, a nurse will deliver a concise dementia education
segment (15 min) during the session, followed by group
sharing and discussions on their daily caregiving experi-
ences. A similar control group was utilized and validated
in our previous mindfulness research [13, 14]. Similar to
the intervention group, caregivers in the control group
will be provided with an educational toolkit covering
common health issues in older adults. They will also have
access to a social media platform for communication and
sharing of caregiving experiences with their peers.

Screening, primary, secondary, and other outcome
measures
Screening measure

Caregiving burden The Caregiver Burden Inventory
(CBI) will be employed as a screening tool to evaluate
caregiving stress [20]. It comprises 24 items loaded into
five factors: time-dependence burden (5 items, reflect-
ing the burden due to time constraints on the caregiver),
developmental burden (5 items, indicating the caregiver’s
perception of being “off-time” in personal development
compared to peers), physical burden (4 items, represent-
ing the caregiver’s experiences of chronic fatigue and
physical health deterioration), social burden (5 items,
capturing the caregiver’s feelings of role conflict), and
emotional burden (5 items, describing the caregiver’s
negative emotions towards the care recipient). Caregivers
rate their responses on a Likert scale ranging from 0 (not
descriptive at all) to 4 (highly descriptive), with a higher
score indicating a greater level of caregiving burden. The
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Chinese version of the CBI has been validated in the Chi-
nese caregiving context [25].

Suicidal ideation The Columbia Suicide Severity Rat-
ing Scale (C-SSRS) Screener will be utilized for screen-
ing suicidal risks [21]. It consists of six items divided into
two subscales: ideation (5 items) and behavioral scales (1
item). Each item is rated with a binary response (yes or
no). Participants who answer affirmatively to any of the
six items will be excluded from the study. Moreover, the
Chinese version of the C-SSRS has been validated in Chi-
nese patients diagnosed with major depressive disorder
[26].

Primary outcome

Perceived caregiving stress The Perceived Stress Scale
(PSS-10) will be used to measure self-reported caregiv-
ing stress [27]. It consists of 10 items rated on a 5-point
Likert Scale (0=never to 4=very often). The total score
ranges from O to 40, with a higher score indicating higher
perceived stress levels. The Chinese version of the PSS-
10 has been validated in various Chinese contexts, with
a satisfactory internal consistency of 0.75 in the commu-
nity-based general population in China and 0.79 among
Chinese caregivers [28, 29].

Secondary outcomes

Depressive symptoms The Center for Epidemiologic
Studies-Depression Scale (CES-D) will be employed
to assess depressive symptoms over a one-week recall
period [30]. This scale comprises 20 items, each rated on
a 4-point Likert scale (O=less than a day, 1=1-2 days,
2=3-4 days, and 3=5-7 days). The total score ranges
from 0 to 60, with higher scores indicating more severe
depressive symptoms. The CES-D has been validated
among family caregivers of PWD with an excellent inter-
nal consistency of 0.92 [31]. In addition, the Chinese ver-
sion of the CES-D has been validated in the Hong Kong
Chinese population, with an internal consistency of 0.86
and a two-week test-retest reliability of 0.91 [32].

Positive aspects of caregiving The Positive Aspects of
Caregiving Scale (PAC) will be used to measure caregiv-
ers’ positive role appraisals [33]. The PAC consists of nine
items that load onto two factors: self-affirmation (com-
prising six items, reflecting the confident and capable
self-image derived from the caregiving role) and outlook
on life (including three items, indicating enhanced inter-
personal relationships and a positive life orientation).
Respondents rate each item on a 5-point Likert scale
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ranging from 1 (strongly disagree) to 5 (strongly agree),
with a higher PAC score indicating a more positive car-
egiving experience. The Chinese version of the PAC has
been validated among Chinese dementia caregivers, with
an internal consistency of 0.89 [34].

Dyadic relationship 'The Dyadic Relationship Scale
(DRS) will be employed to evaluate both negative and
positive dyadic interactions from the perspectives of
care recipients (DRS-patient) and family caregivers
(DRS-caregiver) [35]. This scale comprises two versions:
the patient version (10 items) and the caregiver version
(11 items). Each version includes two subscales: dyadic
strain (5 items for caregivers and 4 items for patients) and
positive dyadic interaction (6 items for caregivers and
6 items for patients). Participants assess each item on a
4-point Likert scale, ranging from 1 (strongly disagree)
to 4 (strongly agree). Higher scores on each scale indicate
elevated levels of strain and positive interaction, respec-
tively. The Chinese versions of DRS-patient and DRS-
caregiver have been validated among Chinese caregivers,
with Cronbach’s a coefficients of 0.82 and 0.83, and two-
week test-retest reliabilities of 0.97 and 0.96, respectively
[36].

Trait mindfulness The Five-Facet Mindfulness Ques-
tionnaire-Short Form (FFMQ-SF) will be employed
to evaluate trait mindfulness [37, 38]. These domains
encompass observing (being aware of both internal and
external stimuli such as sensations, emotions, thoughts,
and visual perceptions), describing (using words to label
internal experiences), acting with awareness (paying
attention to present activities and avoiding mindless-
ness), nonjudging (adopting a non-evaluative attitude
towards one’s experiences), and nonreacting (allowing
thoughts and feelings to come and go without suppress-
ing them). Each domain consists of four items rated on a
5-point Likert scale (1=never, 5=very often). The facet
score for each domain is computed as the average of the
four items, with higher scores (ranging from 1 to 5) indi-
cating increased levels of mindfulness. The Chinese ver-
sion of the FFMQ-SF has been validated in the Chinese
population, with an internal consistency of 0.83 and a
two-week test-retest reliability of 0.88 [38].

Neuropsychiatric ~ symptoms The  Neuropsychiatric
Inventory (NPI) will be used to measure neuropsychiat-
ric symptoms present in Alzheimer’s disease and other
neurodegenerative disorders [39]. Administered by the
family caregiver, the NPI comprises various domains
including delusions, hallucinations, agitation/aggres-
sion, depression/dysphoria, anxiety, elation/euphoria,
apathy/indifference, disinhibition, irritability/lability,
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and aberrant motor behavior. Each domain is evaluated
based on frequency (1 =rarely — less than once per week,
2=sometimes — about once per week, 3=often — several
times per week but less than every day, 4=very often —
once or more per day) and severity (1=mild — causing
little distress in the patient, 2=moderate — more disturb-
ing to the patient but can be redirected by the caregiver,
3=severe — very disturbing to the patient and challeng-
ing to redirect). A total score for each domain is calcu-
lated by multiplying the frequency and severity ratings.
The overall NPI score is derived by summing the scores
across all domains, with a higher score indicating more
severe neuropsychiatric symptoms. The internal consist-
ency of the Chinese version of the NPI was 0.84 [40].

Health-socio-demographic data Data will be collected
from both family caregivers and care recipients, includ-
ing: (1) socio-demographic information such as age, gen-
der, marital status, living conditions, and level of educa-
tion; (2) health-related details (of PWD only? ), including
past medical history, activities of daily living, cognitive
status, and medication usage; and (3) the utilization of
social and caregiving support services, including res-
pite care, daycare centers, and assistance from domestic
helpers.

Feasibility-related outcomes

Feasibility-related measures will be implemented to
explore the viability of the proposed RCT. To determine
eligibility and enrollment, we will analyze the number
of eligible participants and the proportion of those who
enrol. The attendance rate will be evaluated by analyzing
the number and proportion of participants who attend
the scheduled sessions. Adherence to self-practice will be
assessed by tracking the frequency and duration of mind-
fulness practice, which will be measured through the
number of views and downloads of self-learning materi-
als on an online platform, as well as the duration of prac-
tice recorded in a provided logbook on a weekly basis.
Additionally, the retention rate will be examined by cal-
culating the number and proportion of participants who
successfully complete all assessments at TO, T1, and T2.

Qualitative methods

Focus group interviews will be conducted by a trained
research associate experienced in conducting such inter-
views with caregivers, following the RE-AIM process
evaluation framework [41]. This framework encompasses
the domains of Reach, Effectiveness, Adoption, Implemen-
tation, and Maintenance of the SSMI. Thirty-six partici-
pants from the intervention group will be purposively
selected to form six focus groups with each comprising
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six participants. Purposive sampling will be guided
by three levels of change in stress experienced by par-
ticipants post-SSMI: decreased level, no changes, and
increased level. Given the likelihood of a limited num-
ber of participants experiencing no changes or increased
stress levels after the SSMI, all available participants in
these categories will be interviewed. The focus group
interviews, lasting approximately 1-1.5 h, will be con-
ducted via a semi-structured interview, focusing on the
domains of Reach (e.g., motivations for program partici-
pation), Effectiveness (e.g., program efficacy), Adoption
(e.g., barriers and facilitators to integrating mindfulness
into daily life), Implementation (e.g., mindfulness learn-
ing and practice indicators), and Maintenance (e.g., strat-
egies for sustaining mindfulness practice in the future)
of the SSMI. Informed consent will be obtained prior to
audio-recording the focus group interviews, which will
subsequently be transcribed verbatim. According to G
Guest, E Namey and K McKenna [42], conducting six
focus groups with a total of 36 participants should be suf-
ficient to reach data saturation. If data saturation is not
reached after these initial six focus groups, the research
team will consider recruiting additional participants for
further focus group interviews.

Methods to protect against sources of bias

Randomization and allocation

The unit of randomization in this study will be the par-
ticipant, and the randomization process will utilize
computer-generated group assignment with a 1:1 allo-
cation ratio by an independent statistician. To increase
the likelihood of achieving balanced group sizes, per-
muted block randomization with a block size of 4 will be
implemented, using the following allocation concealment
mechanism. Participants will be informed of their group
allocation through NGOs, using opaque sealed enve-
lopes. The group allocation lists will be kept concealed
from the researchers, staff at the elderly centers, and out-
come assessors. The trial research team will only have
access to the blinded dataset.

Sample size

The sample size estimation is based on the level of per-
ceived stress, which is the primary outcome measure.
Given the utilization of a simplified version of mindful-
ness training in the proposed RCT, which is distinct
from the protocol employed in our previous pilot studies
involving the traditional MBI lasting 8 weeks, the effect
size was derived from existing literature on the impact
of SSMIs on psychological outcomes [19, 43, 44]. The
effect sizes reported in these studies varied from 0.32 to
0.68. We adopted a conservative effect size of 0.40 (small
to moderate) to detect the mean difference in stress
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reduction between the intervention and control groups.
Considering a 20% attrition rate observed at the 6-month
mark in our pilot study, a sample size of 160 family car-
egivers (80 per group) is deemed necessary to achieve
80% power at a two-sided 5% level of significance.

Ethical considerations

To our knowledge, there are no known risks associated
with the SSMI or the control conditions for both family
caregivers and care recipients participating in this study.
Ethics approval for the study has been obtained from the
Institutional Review Board at the Hong Kong Polytech-
nic University (Ref.: HSEARS20230928006) and access
approval will be obtained from the study venues. The
research team will comply with all requirements involv-
ing human subjects outlined in the Helsinki Declaration
and subsequent updates, as well as the Good Clinical
Practice Guideline. To ensure participant safety and pro-
tection from harm resulting from the intervention, a data
monitoring committee comprising three independent
experts specializing in mental health nursing and geron-
tology will be established. To protect the confidentiality
of participants, all data will be securely stored and will
be destroyed five years after the publication of the trial
results.

Intervention fidelity control

The SSMI sessions will be audio-recorded for interven-
tion fidelity checks. A fidelity checklist will be developed
based on the recommendations from the NIH Behavior
Change Consortium [45]. An independent mindfulness
researcher will listen to the recordings and compare
them against the fidelity checklist. According to the NIH
Behavior Change Consortium, achieving a fidelity rate
exceeding 90% will be deemed acceptable [45].

Data analyses

Statistical analyses

SPSS version 25.0 will be utilized for data analysis in this
study. An intention-to-treat analysis approach will be
employed. Descriptive statistics will be computed for the
demographic data. The normality assumptions for the
variables will be assessed using the Kolmogorov-Smirnov
test. To compare similarities in socio-demographic
and baseline outcome variables between the two study
groups, independent sample t-tests (2-tailed) or Chi-
square tests will be conducted. Generalized estimating
equations (GEE) will be utilized to investigate the study
outcomes across the three time points (T0, T1, and T2)
between the intervention and control groups. In the GEE
analysis, the mean total scores of the psychological health
outcomes will serve as the dependent variables, while the
independent variables will include group, time points,
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and the interaction between group and time. If a statisti-
cally significant interaction effect is detected, indicating
that the group differences depend on the time point, esti-
mated marginal means will be computed to further probe
the nature of the interaction. Missing data will be han-
dled within the GEE model using maximum likelihood
estimation without using other imputation methods like
group means replacement or last observation carried
forward. Given the absence of known covariates in this
study, an assessment of homogeneity will be conducted
to identify any potential covariates influencing the out-
comes. Possible covariates such as age, gender, education
level, compliance, and psychiatric comorbidity will be put
forward as covariates in a secondary analysis. All data
analyses will be conducted as two-tailed with a signifi-
cance level of p <0.05.

Qualitative analyses

Since the focus group interviews aim to conduct pro-
cess evaluation, which is descriptive in nature, verba-
tim transcriptions will be analyzed inductively using a
content analysis approach following the steps outlined
by HF Hsieh and SE Shannon [46]. Initially, two qualita-
tive researchers from the team will repeatedly read the
transcripts. After conducting double-coding and col-
laborative discussions, initial codes will be organized into
themes and sub-themes related to the strengths, weak-
nesses, barriers, and facilitators of the SSMI. The research
team acknowledges their own presumptions regarding
the strengths, weaknesses, barriers, and facilitators based
on previously conducted 8-week MBI studies. There-
fore, preliminary findings will be shared with the focus
groups in a follow-up interview to allow participants to
challenge these presumptions and provide specific infor-
mation on the SSMI. Subsequently, the themes and sub-
themes will be collaboratively discussed and reviewed
with other team members to present a structured analy-
sis of the strengths, weaknesses, barriers, and facilitators
of the SSMI. Other research team members are expected
to question and discuss any presumptions regarding the
strengths, weaknesses, barriers, and facilitators of the
MBI and to uncover the unique aspects of the SSMI. The
researchers will analyze the data until the point of data
saturation is reached, when no new findings emerged.
The findings will be presented narratively in a thematic
format. The research team has successful experience
in conducting various types of collaborative qualitative
analysis [47]. To ensure the trustworthiness of the quali-
tative study, a third researcher proficient in qualitative
content analysis will evaluate the study’s compliance to
the guidelines by YS Lincoln and EG Guba [48] for estab-
lishing credibility, transferability, dependability, and con-
firmability. Credibility will be maintained by challenging



Kor et al. BMC Psychology ~ (2024) 12:582

the research team’s presumptions through collabora-
tive content analysis and by achieving data saturation.
Dependability will be ensured by seeking participants’
feedback on the preliminary findings of the content anal-
ysis. For confirmability, the research team will thoroughly
explore any unique aspects of the SSMI that were not
identified in other MBI modalities previously studied by
the team. To enhance transferability, the aim is to achieve
data saturation and support thematic findings with repre-
sentative quotes or stories from participants.

Discussion

With an aging population and an increased prevalence of
dementia, an increase in the number of family caregiv-
ers for PWD is anticipated. Due to the demanding nature
of caregiving tasks, the unpredictable symptoms associ-
ated with the illness, and limited time for other social
activities, caregivers often experience significant stress
levels and are at increased risk of developing various
physical and psychological conditions, including depres-
sion, insomnia, and compromised immune function [5].
Therefore, it is imperative to provide timely interventions
to alleviate caregiving stress for this vulnerable popula-
tion. MBIs offer a promising approach to reduce stress in
family caregivers of PWD [11]. However, they may not
be a cost-effective strategy to accommodate the growing
number of family caregivers [13, 14]. Additionally, family
caregivers, often preoccupied with caregiving duties, may
encounter challenges in attending traditional MBIs. An
alternative approach could be the SSMI, which empow-
ers caregivers by providing support, resources, and skills
in a single session to help them manage caregiving stress.
However, further evidence is needed to contribute to the
evidence base of the SSMI for this population. Therefore,
this proposed RCT can establish the effectiveness of the
SSMI in empowering caregivers to reduce caregiving
stress.

A potential limitation of this proposal may arise from
the unique characteristics of the caregiver population.
Caregivers, who are often heavily involved in caregiv-
ing responsibilities as well as work-related duties, might
encounter challenges in attending the program, adher-
ing to mindfulness self-practice, or completing follow-up
assessments [49]. To address potential enrollment chal-
lenges, we have partnered with two NGOs that operate
five elderly centers, serving over 2,000 individuals diag-
nosed with dementia and their caregivers. To promote
adherence, participants will receive SMS reminders for
their weekly mindfulness practice. Additionally, we have
established an online social media platform to encourage
participants to engage in practice and share their experi-
ences with peers. If there are any challenges or difficul-
ties reported by the caregivers, our interventionists will
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offer timely support through this platform. Moreover, an
interactive chart will be shared daily via the platform to
enhance motivation for practice with appreciation mes-
sages sent to those who fulfill the goal of daily mind-
fulness practice throughout the week. To account for
potential attrition, we have conservatively estimated a
20% attrition rate to ensure that the study will maintain
sufficient statistical power (1 —5=80%, p <0.05) to detect
significant changes in our outcome measures.

Despite the limitations, the proposed study has sev-
eral strengths. To our knowledge, this is the first RCT
to employ the SSMI in reducing caregiving stress for
this vulnerable group. Compared to traditional MBIs,
the SSMI is a flexible and cost-effective method that can
be accommodated for caregivers, who are often con-
strained by their caregiving duties. Another strength is
the comprehensive nature of our evaluation, which will
not be limited to psychometric scales alone. The feasibil-
ity assessment for the SSMI could serve as the ground-
work for both medium- and long-term implementations,
in which enrollment and attendance rates, adherence to
self-practice, and retention rates are critical aspects of
MBIs that must be carefully considered [50]. By utilizing
the RE-AIM process evaluation framework [41], which
focuses on the domains of Reach, Effectiveness, Adoption,
Implementation, and Maintenance, we can gain unique
insights into the sustainability of the SSMI and allow us
to further refine the SSMI for this population.

Anticipated results and research knowledge translation
strategies

Results will be disseminated through non-governmental
organizations that provide gerontological services, media
channels, peer-reviewed conferences, journal articles,
and special interest groups such as caregiver support
groups. The principal investigators, co-investigators,
and collaborators on this proposal will provide support
and networking for other interested parties who wish to
implement similar interventions for their communities.
The study results will also be disseminated to stakehold-
ers such as healthcare professionals, healthcare adminis-
trators, and policymakers in Hong Kong.
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