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Abstract
Objectives Mental health problems are highly prevalent in people with Alzheimer’s disease (AD) and their family caregivers. 
Therefore, this study aimed to examine the effects of the Mindfulness-Based Health Care Program (MBHC) on the psycho-
logical distress of family caregivers of people with AD and, indirectly, on the behavioral and psychological symptoms of 
dementia (BPSD) in people with AD.
Method A sample of 66 caregivers of people with AD was randomly assigned to either 8 weeks of MBHC or treatment as 
usual (TAU) groups. The psychological distress in family caregivers, measured by the Hospital Anxiety and Depression 
Scale (HADS), and BPSD in patients, measured by the Neuropsychiatric Inventory Questionnaire (NPI-Q), were evaluated 
and compared at baseline, post-intervention, and 3-month follow-up.
Results A total of 50 participants (75.6%) completed the MBHC post-intervention and 30 (50%) at the 3-month follow-
up. At post-intervention, compared to TAU, MBHC was associated with significantly greater decreases in psychological 
distress (β =  − 3.86; 95%CI, − 7.67, − 0.04; p = 0.047), specifically in anxiety symptoms (β =  − 2.84; 95%CI, − 5.38, − 0.30; 
p = 0.029), but no significant changes were observed in depressive symptoms. MBHC did not produce a significant change 
in psychological distress at 3-month follow-up. MBHC did not yield a significant reduction in BPSD in people with AD, 
neither at post-intervention nor at 3-month follow-up.
Conclusions The results suggest that 8-week mindfulness training can effectively reduce psychological distress and anxiety 
symptoms in caregivers of people with Alzheimer’s disease.
Preregistration This study was preregistered on ClinicalTrials.gov (identifier NCT03858283) on 26 February 2019.

Keywords Mindfulness · Alzheimer’s disease · Caregivers · Meditation · Anxiety · Depression · Mental health · 
Randomized controlled trial

Alzheimer’s disease (AD) is the cause of approximately 
60–70% of dementia cases (Gauthier et al., 2022; World 
Health Organization, 2021) and its prevalence in Spain is 
estimated at 6.8% (Niu et al., 2017). Clinically, it is char-
acterized by an insidious and progressive deterioration of 
cognitive functions and by the presence of behavioral and 
psychological symptoms of dementia (BPSD) (Chen et al., 
2021; Olazaran-Rodriguez et al., 2012).

The prevalence of BPSD in AD is high. More than 90% 
of people with AD will suffer at least one BPSD during the 
course of the disease (Preuss et al., 2016). The most frequent 
BPSD are apathy, agitation, irritability, aberrant motor activ-
ity, anxiety, depression, delusions, hallucinations, eupho-
ria, disinhibition, sleep disturbances, and eating disorders 
(Chakraborty et al., 2019; Lee, 2020; Savva et al., 2009). 
BPSD can appear at any stage of the disease, although their 
presence and intensity increase as the disease progresses to 
more severe stages (García-Alberca et al., 2010), and they 
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can be concurrent, which makes a significant impact on peo-
ple with AD and their caregivers (Preuss et al., 2016). Cog-
nitive decline and the presence of BPSD in people with AD 
are responsible for the deterioration of functional capacity. 
The affected person gradually loses the ability to perform 
activities of daily living and becomes dependent on their 
environment and other caregivers (Desai et al., 2004; Vil-
larejo Galende et al., 2021).

Family caregivers play an important role in the treatment 
and rehabilitation of people with AD. However, many car-
egivers routinely experience high worry, stress, and burnout 
(Bremer et al., 2015; Ruiz-Adame Reina et al., 2017). The 
presence of BPSD affects caregivers and is associated with 
a decrease in their quality of life (Whitebird et al., 2013). 
The daily demands of the person with AD, together with 
the worries and ruminations related to the course of the dis-
ease, lead to caregiver overload that can have negative con-
sequences on mental, physical, social, and financial health 
(Bremer et al., 2015; Corrêa et al., 2019; Ruiz-Adame Reina 
et al., 2017). In terms of mental health, the prevalence of 
clinical depression and anxiety disorders in caregivers of 
people with AD is 33.9% and 43.6%, respectively, compared 
to 4.4% and 3.6% in the general population (Ruiz-Adame 
Reina et al., 2017; World Health Organization, 2017), and 
is higher than in caregivers of people with other diseases 
(Atteih et al., 2015; Thunyadee et al., 2015).

As a result, a growing number of interventions are aimed 
at caregiver care. A recent systematic review and meta-
analysis (Cheng et al., 2020) analyzed efficacy in 140 rand-
omized clinical trials (RCTs) of interventions for caregivers 
of people with dementia.

Nonpharmacological interventions included in the meta-
analysis by Cheng et al. (2020) encompassed a wide range 
of approaches, such as psychoeducation programs, coun-
seling and psychotherapy, mindfulness-based interventions, 
support groups, care coordination and case management, 
training of the care recipient with caregiver involvement, 
multi-component interventions, and miscellaneous interven-
tions. These interventions showed statistically significant 
improvements in various domains of caregiver well-being, 
such as reducing overload and stress, alleviating symptoms 
of depression and anxiety, enhancing subjective well-being, 
improving caregiver skill and knowledge, promoting posi-
tive aspects of caregiving, enhancing physical health, and 
fostering social support.

Despite these promising results, these programs have 
several limitations. For example, the effect size estimate 
for these interventions was small (Hedges’ g between 0.16 
and 0.31). Specifically, psychoeducation and symptom 
management counseling, applied in isolation, have been 
shown to have transient effects and their implementation in 
combination with other therapeutic interventions is costly 
and demanding (Chien & Lee, 2011; Salamin et al., 2019), 

which reduces treatment participation and adherence rates 
(Cheng et al., 2020). In this regard, although scientific 
evidence is still limited, mindfulness-based interventions 
(MBIs) have been proposed as promising alternative treat-
ment to overcome these limitations (Cheng et al., 2020; 
Kor et al., 2019).

Mindfulness is defined as the ability to pay mindful atten-
tion to present-moment experience with interest, curiosity, 
and acceptance (Levit-Binnun et al., 2021). Mindfulness 
practices can play an important role in caregivers’ stress 
responses and coping skills (Whitebird et al., 2013). MBIs 
can help caregivers learn to develop an attitude of openness 
towards their role and enhance their cognitive and emotional 
abilities. This attitude could favor the processing of highly 
stressful events, helping to reduce the perceived burden and 
overall stress (Whitebird et al., 2013).

A recent meta-analysis explored the efficacy of MBIs for 
caregivers in seven RCTs with a total sample of 258 sub-
jects (Cheng et al., 2020). The results showed that the inter-
ventions were effective in alleviating depressive symptoms 
(Hedges’ g =  − 0.58, number of interventions = 7; n = 258) 
and improving subjective well-being (Hedges’ g = 0.31, 
number of interventions = 6; n = 212). A more recently pub-
lished RCT found similar improvements in stress, anxiety, 
and depression variables in a MBI group versus a control 
group immediately post-intervention and at 6-month follow-
up (Kor et al., 2021).

In these eight RCTs, the caregivers included in the stud-
ies were those providing care for individuals clinically 
diagnosed with dementia, regardless of the specific type of 
dementia. The interventions implemented in these studies 
encompassed a variety of MBIs, including Mindfulness-
Based Stress Reduction (MBSR) (Brown et  al., 2016; 
Whitebird et al., 2013), modified Mindfulness-Based Cog-
nitive Therapy (Kor et al., 2021), Transcendental Meditation 
(Leach et al., 2015), Yoga and Meditation Program (Danu-
calov et al., 2013), and Kirtan Kriya meditation (Lavretsky 
et al., 2013). Only four studies included follow-up assess-
ments between 3 and 6 months after the intervention. The 
most commonly assessed variables were quality of life, anxi-
ety, depression, and caregiver overload, and only two stud-
ies assessed BPSD in patients. Most of these studies (n = 5) 
have been carried out in the United States, and the rest in 
Australia, Brazil, and Hong Kong.

Regarding the indirect effects of MBIs for caregivers on 
the BPSD of people with dementia, Kor et al. (2021) found 
significant improvement in BPSD in individuals at post-
intervention, evaluated by the Neuropsychiatric Inventory 
Questionnaire (Cummings, 1997). The study authors con-
cluded that the BPSD would not only be determined by the 
stage of the disease, but also by the interactions between 
the person with AD and the caregiver. MBIs could help 
caregivers not only to improve emotional well-being, but 
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also to respond with greater calm and energy to the person 
with dementia’s symptoms (Kor et al., 2021).

Considering the characteristics of these previous stud-
ies and the differences in the sociodemographic profile of 
caregivers in Spain (e.g., predominantly female profile), as 
highlighted by Ruiz-Adame Reina et al. (2017) and Gar-
cia-Ptacek et al. (2019), it seems necessary to continue 
investigating the efficacy of MBIs in the Spanish popula-
tion and to consider follow-up measures to explore long-
term outcomes. While MBIs often emphasize practices 
that require sustained attention for extended periods, these 
exercises can be challenging for AD caregivers and may 
contribute to feelings of frustration and inadequacy. Unlike 
other MBIs, the Mindfulness-Based Health Care Program 
(MBHC) program was specifically designed to address the 
needs and concerns of caregivers in the context of AD 
caregiving. This program incorporates practices that are 
kinder and less demanding in terms of duration, while still 
focusing on attention and concentration. It places an addi-
tional emphasis on cultivating self-compassion and treat-
ing oneself with kindness, which is particularly relevant 
for caregivers who often experience high levels of stress 
and self-criticism.

Therefore, the present study aimed to examine the 
effects of an 8-week MBHC program on psychological 
distress (anxiety and depression symptoms) in family car-
egivers of people with AD. Furthermore, while previous 
research has shown the effectiveness of MBIs in alleviating 
various symptoms in caregivers, few studies have specifi-
cally explored the broader impact of MBIs on the complex 
dynamics between caregivers and care recipients. Thus, this 
study also aimed to fill a knowledge gap by examining the 
relationship between BPSD in people with AD and caregiver 
outcomes. To achieve these objectives, our study outlined 
the following specific aims: (1) to examine the effects of 
MBHC on psychological distress (symptoms of anxiety and 
depression) in caregivers; (2) to evaluate the maintenance 
of the possible changes in psychological distress in caregiv-
ers 3-month post-intervention follow-up; (3) to evaluate 
the indirect effects of MBHC on BPSD in people with AD; 
(4) to investigate the maintenance of the possible changes 
in BPSD in people with AD at 3-month post-intervention 
follow-up. We proposed a set of hypotheses to examine the 
expected outcomes of the study. Hypothesis 1: Caregivers 
who participated in the MBHC program would experience 
significantly greater reductions in psychological distress 
(symptoms of depression and anxiety) compared to the 
TAU control group. Hypothesis 2: These improvements in 
psychological distress would be maintained and sustained at 
3-month follow-up assessment. Hypothesis 3: People with 
AD whose caregivers had attended MBHC program would 
exhibit a significant decrease in BPSD. Lastly, Hypothesis 
4: The benefits observed in Hypothesis 3, pertaining to the 

reduction in BPSD, would persist and be maintained at 
3-month post-MBHC follow-up assessment.

Method

Participants

Participants were adults aged 18 and older diagnosed with 
mild cognitive impairment due to AD or dementia due to 
probable AD according to the National Institute on Aging 
and Alzheimer’s Association criteria (NIA-AA; McKhann 
et al., 2011), and their primary current family caregivers. AD 
was diagnosed by several neurologists at several memory 
clinics. Participants were recruited from February 2019 until 
March 2020 (Table 1).

Potential participants read an informed consent document 
approved by the Institutional Review Board, asked questions, 
and provided informed consent prior to any data collection 
and training. For this study, a family caregiver was defined 
as a non-professional individual who provided informal 
care in a home setting for a person with AD. This typically 
included spouses, adult children, and other relatives who 
played a significant role in supporting and assisting the care 
recipient in their daily activities. To ensure a more focused 
analysis of the primary caregiver’s experience, we aimed for 
a 1:1 ratio of primary caregiver to person with AD.

Inclusion criteria for family caregivers required them 
to be an informal caregiver, and have a score on the Mini-
Mental State Examination (MMSE) higher than 25, which 
indicates intact normal cognition. People with AD who 
were on stable medication doses for at least 3 months before 
their inclusion in the study were also eligible. Both people 
with AD and their family caregivers were excluded if they 
reported (1) a neurological disease history (e.g., transient 
ischemic attack, stroke, meningitis, epilepsy); (2) alcohol 
and drug abuse, and except tobacco, during the 24 months 
prior to the start of the study; (3) a systemic disease associ-
ated with cognitive impairment (hypothyroidism,  B12 defi-
ciency, severe liver or kidney failure, etc.); (4) a severe psy-
chiatric illness (major depression, schizophrenia, etc.); and/
or (5) visual and/or auditory perceptual disorders that limit 
the participants’ ability to complete self-report surveys and 
the mindfulness-based intervention.

To provide a comprehensive understanding of the partici-
pant selection process, we present Fig. 1, which illustrates 
the selection process of study participants using the CON-
SORT diagram. This diagram visually represents the vari-
ous steps involved in participant recruitment and retention. 
Beginning with the initial selection process, we enrolled a 
total of 77 participants into the study. Following the allo-
cation of participants into the MBHC and control groups, 
we conducted assessments at Time 1 to establish baseline 
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measures. These assessments were crucial in capturing 
the initial characteristics of the caregivers and establish-
ing a starting point for the study. Moving forward to Time 
2, which represented the post-intervention and no training 
stage, we observed that 10 participants from the MBHC 
group and 6 participants from the control group dropped 
out. Although the specific reasons for dropouts were not 
systematically recorded, it is worth noting that participants’ 
withdrawal may have been influenced by factors such as pre-
existing stress levels, individual preferences, and challenges 
in managing daily life stressors. While some participants 
in the intervention group reported feeling overwhelmed by 
the demands of the intervention, others expressed a prefer-
ence for a different approach. In the control group, dropouts 
primarily occurred due to participants not responding to 
attempts for reevaluations, indicating potential difficulties 
in engaging with the study. Despite these dropouts, we were 
able to retain a set of 50 (75.6%) caregivers who completed 
assessments at this stage (Time 2), providing valuable data 
for analysis. Regrettably, the COVID-19 pandemic posed 
unforeseen challenges, disrupting the planned follow-up 
assessments. As a result, 7 caregivers form the MBHC 
group and 13 caregivers from the control group could not 

be assessed at the 3-month follow-up. However, we were 
able to gather data from a final set of 30 (50%) caregivers 
who completed assessments at Time 3 (3-month follow-up).

Procedure

Potential participants were recruited from the Behavioral 
Neurology and Dementia Unit of the Hospital San Vicente 
del Raspeig, the Neurology Service of Hospital Clínico 
Universitario de San Juan, and the Hospital General Uni-
versitario de Alicante; from the primary health centers in 
Elche, Muchamiel, Santa Pola, and San Juan; and from four 
local associations of relatives of people with AD in the prov-
ince of Alicante, Spain. An advertising campaign was also 
launched by using social networks and posters containing 
the study information.

Interested caregivers were contacted by telephone and, 
if they met the eligibility criteria, the person with AD was 
screened. However, in cases where the person with AD 
did not meet the eligibility criteria, only the caregiver was 
included in the study. This allowed us to gather data from 
caregivers even if the person they cared for was not eligi-
ble or chose not to participate. Out of the total number of 

Table 1  Sociodemographic and clinical characteristics of participants (n = 50)

SD, standard deviation; IQR, interquartile range; AD, Alzheimer’s disease; GDS, Global Deterioration Scale
a p-value obtained from t Student; bp-value obtained from the Fisher exact test; cp-value obtained from the chi-squared test; dp-value obtained 
from Mann–Whitney U

MBHC group (n = 23) TAU group (n = 27) p-value

Caregivers (n = 50)
Age, mean (SD), years 61 (12.0) 57 (12.0) 0.286a

Gender, n (%) Female 18 (78.3) 23 (85.2) 0.715b

Education level, n (%) Primary 5 (21.7) 5 (18.5) 0.960c

Secondary 9 (39.1) 11 (40.7)
Higher education 9 (39.1) 11 (40.7)

Marital status, n (%) Married/living with partner 17 (73.9) 18 (66.7) 0.758b

Employment status, n (%) Retired 10 (43.5) 9 (33.3) 0.304c

Living with family member with AD, n (%) Yes 12 (52.2) 17 (63.0) 0.567b

Months of caring, median (IQR) 48 (21, 82) 24 (12, 60) 0.055d

Receive help with household chores, n (%) Yes 16 (69.6) 15 (55.6) 0.387b

Receive help with the care for the relative, n (%) Yes 18 (78.3) 20 (74.1) 1.000b

Job abandonment, n (%) No 17 (89.5) 17 (70.8) 0.257b

People with AD (n = 50)
Age, mean (SD), years 80 (8.0) 78 (8.0) 0.559a

Gender, n (%) Female 13 (72.2) 14 (63.6) 0.737b

Academic level, n (%) Uneducated 7 (38.9) 8 (36.4) 0.834c

Primary 6 (33.3) 6 (27.3)
Secondary or higher education 5 (27.8) 8 (36.4)

Marital status, n (%) Married/living with partner 9 (52.9) 12 (54.5) 1.000b

GDS, n (%) 3–4 7 (30.4) 5 (19.2) 0.508b

5–6 16 (69.6) 21 (80.8)
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caregivers contacted, 40 caregivers participated without the 
person with AD. Following the initial screening, potential 
participants (both the person with AD and the caregiver) 
who met the eligibility criteria were scheduled for a face-
to-face interview with an occupational therapist. During 
this meeting, detailed verbal and written information about 
the research (Online Resource 1) was provided to both the 
person with AD and their caregiver. If they decided to par-
ticipate, both parties signed the informed consent form and 
were assessed for the baseline measurement of the study.

Participants were assigned by simple randomization to 
the MBHC intervention or the TAU control group (ratio 
1:1). Randomization was carried out by generating a random 
sequence with the randomizeR package of the R statistical 
software (Uschner et al., 2018). To limit potential selection 
bias, Eva María Navarrete-Muñoz, who was not involved 
in the assessments and implementation of the interven-
tion program, was responsible for generating the random 
sequence. Afterwards, two research assistants informed 
participants by telephone 1 week before the start of the pro-
gram which group they had been assigned to. To control for 
potential bias, the evaluators were unaware of the alloca-
tion of the participants in the study, and the MBHC instruc-
tor was blinded to the results of the baseline assessments. 
To safeguard the confidentiality of personal information, 
each participant received a unique identification number. A 
research assistant, appointed by the principal investigator, 

was tasked with overseeing proper data management and 
storage. Electronic records were regularly backed up and 
securely stored on a hard drive, while hard copies of original 
materials, including questionnaires, tests, and personal data, 
were organized numerically in binders within a secure cabi-
net. Access to study data is tightly controlled, and all files 
will be retained in storage for at least 10 years following the 
conclusion of the study.

Participants completed an assessment at baseline, 
at 8–10 weeks (post-intervention), and at 20–22 weeks 
(3-month follow-up). Participants were not paid for their col-
laboration. To prevent loss to follow-up, caregivers assigned 
to MBHC were offered a care service if they were accompa-
nied by a family member (e.g., a child or a relative with AD) 
when attending MBHC sessions. For ethical reasons, after 
the research was completed, the control group was invited 
to participate in an online MBHC program free of charge.

The MBHC program shares a similar structure to 
the Mindfulness-Based Stress Reduction (MBSR) pro-
gram (Kabat-Zinn, 1990) and incorporates some practices 
adapted from MBSR. Specifically, the MBSR program 
includes (1) practices to cultivate attention to the somatic 
and sensory experience of the present moment and to culti-
vate a non-reactive and non-judgmental attitude towards the 
experience, (2) home practice, and (3) once-weekly sessions 
over 8 weeks with an additional day of silent retreat between 
Weeks 6 and 7.

Fig. 1  Consolidated Standards of Reporting Trials (CONSORT) flow diagram for a randomized controlled trial of MBHC vs control group. 
Abbreviations: AD, Alzheimer’s disease; MBHC, mindfulness-based health care; TAU, treatment as usual
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Distinctive features of MBHC compared to MBSR 
include (1) shorter duration of the weekly sessions, lasting 
2 hr instead of 2.5–3 hr, and (2) specific practices aimed 
at cultivating healthy mental habits and healthy prosocial 
mental habits, including kindness and compassion. A com-
prehensive description of the MBHC program can be found 
in the study protocol (Sánchez-Pérez et al., 2022) and on the 
website https:// inteo. umh. es/ atenea/.

The MBHC program focuses on (a) paying attention to 
the present moment; (b) cultivating acceptance and openness 
to the present experience without resistance and avoidance 
of judgment; (c) developing and enhancing healthy qualities 
such as kindness and compassion; and (d) improving deeper 
self-inquiry by examining subjective experience through 
thoughts, feelings, and sensations. To provide a nurturing 
learning environment and facilitate communication with 
participants, non-violent communication practices (Rosen-
berg, 2016) and group dynamics based on person-centered 
facilitation techniques (Rogers, 2018) were used in each 
program session. All sessions included mindful movement, 
formal meditation practice, informal meditation practices, 
sharing personal experiences and thoughts, and explanation 
of at-home exercises. The content of each of the sessions can 
be found in Sánchez-Pérez et al. (2022) and as an example, 
the material of the first session is available on the InTeO 
research group website: http:// inteo. edu. umh. es/ atenea/ 
ejemp lo- de- sesion- de- mindf ulness/.

MBHC groups were formed with between 8 and 15 car-
egivers, following recommendations from previous studies 
(Brown et al., 2016; Leach et al., 2015; Oken et al., 2010; 
Waelde et al., 2017; Whitebird et al., 2013). Participants 
received printed material at each session and a WhatsApp 
link to recordings of the meditations to practice at home with 
the facilitator’s voice. We did not ask participants to record 
their home practice on paper or through any other means 
as we aimed to minimize additional demands on their time 
and avoid adding to their existing stress levels as caregivers. 
Instead, during the opening session of each upcoming week, 
participants were encouraged to share their experiences of 
the week’s practice, fostering a supportive and interactive 
group environment where participants could reflect, dis-
cuss challenges, and learn from each other’s experiences. 
Considering caregiver overload and motivation to improve 
adherence to the MBHC program, the 1-day silent retreat 
was eliminated, following the indications of previous studies 
with this population (Kor et al., 2019).

To minimize variations in the implementation of the pro-
gram, all sessions were taught by the same facilitator who 
designed the program and has 12 years of experience teach-
ing mindfulness programs. To evaluate the implementation 
process and confirm treatment fidelity, an external observer 
familiar with the MBHC program used a checklist to assess 
that the content was taught in each session and recorded 

the participants’ attendance. However, because of the high 
levels of commitment and engagement displayed by the par-
ticipants in the intervention group, it was determined that 
additional assessments during the session would place a bur-
den on them and impede their uninterrupted participation. 
As a result, the attendance control was suspended, and the 
assessment of the content taught in each session was modi-
fied. Instead, at the beginning of each session, participants 
were asked about the previous session and their comments 
were made thinking aloud, allowing immediate evaluation 
of their understanding and retention of the content taught.

Participants in the control group continued their treat-
ment as usual (TAU), including the following situations: 
six-monthly visits to the neurologist, receiving psycho-
educational information, visiting the social worker in their 
area, and so forth.

Measures

All participants completed the study assessments at base-
line, post-intervention, and follow-up (3 months). The Span-
ish version of the Hospital Anxiety and Depression Scale 
(HADS) (Terol-Cantero et al., 2007) was used to measure 
psychological distress (i.e., anxiety and depression symp-
toms) in caregivers. HADS is a self-administered test that 
assesses anxiety and depression symptoms (Zigmond & 
Snaith, 1983). The administration of this instrument to 
different populations has shown that the HADS is a good 
screening instrument to assess anxiety and depression, and 
global psychological distress (Terol-Cantero et al., 2015). 
Caregivers were asked to report their feelings experienced 
during the last week. HADS consists of 14 items distributed 
in two independent 7-item subscales: a depression subscale 
and an anxiety subscale. Each item can be scored on a Lik-
ert-type scale ranging from 0 to 3. The total score of each 
subscale is obtained by adding the individual score of each 
item, ranging from 0 to 21. The total scale score is calculated 
from the sum of the two subscales, ranging from 0 to 42. 
Higher scores are indicative of greater levels of anxiety or 
depression symptoms, and the total HADS score provides 
an overall measure of psychological distress. As a screening 
instrument, the HAD subscales show adequate sensitivity 
and specificity values (> 76%) in the healthy adult Spanish 
population at the cut-off point of 10 for the anxiety subscale 
and 5 for the depression subscale. In this study, Cronbach’s 
alpha and McDonald’s omega reliability estimates at base-
line for total HAD (α = 0.87; ω = 0.92) and for HAD sub-
scales (HAD-depression: α = 0.87; ω = 0.93; HAD-anxiety: 
α = 0.82; ω = 0.91) were excellent.

The presence of BPSD in people with AD was assessed 
using the abbreviated Spanish version of the Neuropsychi-
atric Inventory Questionnaire (NPI-Q) (Boada et al., 2002). 
This scale allows the identification of clinically significant 

https://inteo.umh.es/atenea/
http://inteo.edu.umh.es/atenea/ejemplo-de-sesion-de-mindfulness/
http://inteo.edu.umh.es/atenea/ejemplo-de-sesion-de-mindfulness/
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BPSD and their impact on caregivers’ stress (Kaufer et al., 
2000). This questionnaire explores the presence and severity 
of twelve BPSD: delusions, hallucinations, agitation/aggres-
sion, depression/dysphoria, anxiety, euphoria, apathy/indif-
ference, disinhibition, irritability/lability, aberrant motor 
activity, sleep/nighttime behaviors, and appetite and eating 
habits. Each domain of the NPI-Q includes a screening ques-
tion indicating the main symptoms of that domain to help the 
caregiver identify a particular behavior at first. Subsequently, 
the caregiver is asked to indicate the presence or absence 
of the BPSD and to rate the severity of the symptoms on 
a scale of 0 to 3 (0 = not present; 1 = mild; 2 = moderate; 
and 3 = severe). By adding up all the respective points, the 
NPI-Q score for presence and severity is obtained which 
ranges from 0 to 36 points. In the caregiver stress scale, each 
item is scored from 0 to 5 (0 = no distress; 1 = low distress; 
2 = mild distress; 3 = moderate distress; 4 = severe distress; 
and 5 = extreme distress) and the total score is the sum of 
the scores for each item, ranging from 0 to 60. In this study, 
Cronbach’s alpha at baseline was acceptable (NPI-Q sever-
ity, α = 0.73; NPI-Q stress, α = 0.72), while McDonald’s 
omega was good (NPI-Q severity, ω = 0.87; NPI-Q stress, 
ω = 0.84).

In this study, we collected additional information about 
the caregivers and the individuals with AD under their care. 
For the analysis conducted, we included the following soci-
odemographic features of the caregivers: age, gender, educa-
tion level, marital status, employment status, living with the 
family member with AD, months of caregiving, receiving 
help with household chores, receiving help with care for the 
relative, and job abandonment. Regarding the individuals 
with AD, we considered their age, gender, academic level, 
marital status, and cognitive decline as measured by the 
Global Deterioration Scale (GDS) (Reisberg et al., 1982). 
More detailed account of the sociodemographic information, 
health issues, and aspects related to caregiving among the 
participants is available at the study protocol (Sánchez-Pérez 
et al., 2022).

Data Analyses

Data were analyzed using an intention-to-treat and per-pro-
tocol approach using the software R, version 4.1.1 (R Foun-
dation for Statistical Computing, Vienna, Austria; http:// 
www.R- proje ct. org). All statistical tests were two-tailed with 
a significance level set at 0.05.

Missing data were identified at each time point and Lit-
tle’s missing completely at random (MCAR ) test was used 
to conduct a missing at random analysis for dependent vari-
ables. Subsequently, a per-protocol analysis was performed 
once it was confirmed that missing data occurred randomly, 
thus ruling out selection bias. Per-protocol analysis included 
only participants who strictly adhered to the study protocol 

without any major deviations, providing insights into the 
efficacy of the intervention under ideal conditions. In con-
trast, an intention-to-treat analysis (ITT) was performed 
using two different methods: mean imputation and multiple 
imputations via Chained Equations. ITT analysis included 
all participants randomized to treatment groups, regardless 
of adherence to the study protocol or any subsequent devia-
tions. It aimed to assess the effectiveness of the intervention 
in real-world scenarios, reflecting the potential outcomes if 
the intervention were implemented at the population level. 
This study provides the results of the per-protocol analysis. 
This approach was chosen to evaluate the intervention’s effi-
cacy under optimal conditions, ensuring a rigorous assess-
ment of treatment outcomes. Additionally, the results of ITT 
analysis are available on request.

General characteristics of study participants were 
described as absolute frequency and percentages (categori-
cal variables) and as a mean and standard deviation (SD) 
when the distribution was normal, or median and interquar-
tile range (IQR) when they were not normally distributed 
(quantitative variables). The distribution of quantitative 
variables was assessed using the Lilliefors-corrected Kol-
mogorov–Smirnov test.

For Hypotheses 1 and 3, the differences between the 
intervention and control groups regarding symptoms of 
depression and anxiety in the caregivers and BPSD in peo-
ple with AD were examined using chi-square test or Fisher’s 
exact test for categorical variables and the Student t-test or 
Mann–Whitney U-test for continuous variables. To control 
confounding bias, linear regression models were used to 
assess the effect on primary outcomes between study groups 
using all the significant covariates (p < 0.20) to build the 
core models. Moreover, following a backward elimination 
procedure, all the covariates associated with the main out-
comes were included at a level of p < 0.10. The previous 
variables, although not statistically significant, were kept 
in the models if they changed the magnitude of the main 
effects by more than 15%. Cohen’s d, when normally dis-
tributed, or Cliff’s delta, when not normally distributed, was 
reported as an index of the size of the effect of MBHC vs 
TAU on changes in each dependent variable. A larger value 
of either Cohen’s d or Cliff’s delta indicates a larger effect 
size. Cohen’s d values around 0.20, 0.50, and 0.80 are com-
monly interpreted as small, medium, and large effect sizes, 
respectively (Cohen, 1988). For Cliff’s delta, a value close to 
0 suggests no substantial difference between the two groups, 
while values higher than 0 indicate a strong effect, with val-
ues close to 1 indicating complete agreement in ranks and 
values close to − 1 suggesting a complete reversal of ranks 
(Cliff, 1993).

For Hypotheses 2 and 4, a mixed model with random 
effects was estimated to assess the effect of the MBHC inter-
vention on symptoms of depression and anxiety in caregivers 

http://www.R-project.org
http://www.R-project.org
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and BPSD in people with AD measured at pre-intervention, 
post-intervention, and follow-up.

Due to the COVID-19 pandemic, the lockdown in Spain 
started on 14 March 2020, which hindered the implementa-
tion of the MBHC program and the assessment of partici-
pants. The care centers for people with AD were forced to 
suspend their non-residential activities. Once they resumed 
activities for users living in the community, external staff, 
including caregivers and relatives, were not allowed access 
to the center. Consequently, the recruitment of new partic-
ipants and the 3-month follow-up evaluation of the third 
MBHC group had to be suspended. This decision had sig-
nificant implications for the statistical power of this study, 
which originally aimed to recruit 145 participants based on 
the statistical power analysis (Sánchez-Pérez et al., 2022). 
However, due to the challenges posed by the pandemic, the 
study was only able to recruit 66 subjects, falling short of 
the intended sample size. During the implementation of the 
MBHC program, three distinct groups were involved. The 
first two groups diligently completed all three assessments, 
namely the baseline, post-intervention, and 3-month follow-
up evaluations. Regrettably, the disruptions caused by the 
pandemic hindered the third group from undergoing the 
3-month follow-up assessment, limiting their participation 
to just the baseline and post-intervention assessments. The 
available data comprises the baseline and post-intervention 
assessments for a sample size of n = 50 participants. Addi-
tionally, for the 3-month follow-up assessment, data is avail-
able for a sample size of n = 30 participants.

Results

Preliminary Analyses

Overall, there were no baseline group differences in the 
sociodemographic and clinical characteristics of the study 
participants. Regarding caregivers, they ranged in age from 
36 to 86 years, with a mean of 59 (SD = 12), were generally 
women (n = 41, 82%), were married or living with a partner 
(n = 35, 70%), and, to a greater extent, received help with 
the care (n = 38, 76%) and continued working (n = 34, 79%). 
However, it was observed that caregivers allocated in the 
intervention group have been spending more time (measured 
in months) caring compared with those in the control group 
(median = 48 vs. median = 24; p = 0.055). People with AD 
had a mean age of 80 (SD = 8) and slightly more than half in 
both groups were women (n = 27, 54%).

The missing data analysis revealed that relative to 66 par-
ticipants at baseline, post-MBHC, and TAU (Time 2), there 
were 10 (16.6%) depression screening, anxiety symptoms, 
and BPSD missing responses.

Differences in Psychological Distress in Caregivers 
and Behavioral and Psychological Symptoms 
in People with AD Between the Intervention 
and Control Groups (Hypotheses 1 and 3)

The results of the MBHC and TAU groups at the three 
measurement points are summarized in Table  2. Com-
pared to TAU, MBHC resulted in significantly greater 
decreases in caregiver psychological distress (median =  − 3; 
IQR =  − 6.5, 0.0; p = 0.030; Cliff’s δ =  − 0.359) and anxi-
ety symptoms (median =  − 3; IQR =  − 4.5, 1.0; p = 0.043; 
Cliff’s δ =  − 0.033) after the intervention. At the 3-month 
follow-up, there were no statistically significant differences 
between the two groups. Compared to TAU, MBHC pro-
duced a decrease in the severity of BPSD in people with AD 
after the intervention, although it was not statistically sig-
nificant (median =  − 2.0; IQR, − 4.5, 0.0; p = 0.069; Cliff’s 
δ =  − 0.30). At 3-month follow-up, there were no statistically 
significant differences between the two groups.

Effect of MBHC on Psychological Distress 
in Caregivers and Behavioral and Psychological 
Symptoms in People with AD (Hypotheses 2 and 4)

The effect of MBHC on psychological distress among car-
egivers and behavioral and psychological symptoms in 
people with AD was assessed immediately after the inter-
vention and at 3-month follow-up, as shown in Table 3. 
Following the intervention, MBHC was associated with a 
significant reduction in caregivers’ psychological distress 
(β =  − 3.86; 95%CI, − 7.67, − 0.04; p = 0.047). Specifically, 
we found a reduction in anxiety symptoms (β =  − 2.84; 
95%CI, − 5.38, − 0.30; p = 0.029), but not in depressive 
symptoms. However, MBHC did not produce a significant 
change in psychological distress at 3-month follow-up com-
pared to baseline and post-intervention assessments. Addi-
tionally, MBHC did not yield a significant reduction on 
BPSD in individuals with AD at any point during the study.

Discussion

The goals of this study were to examine the effects of an 
8-week mindfulness-based intervention in family caregivers 
of people with AD and, indirectly, in the patients with AD 
themselves. To our knowledge, this is the first RCT analyz-
ing the effects of an MBI in this population in Spain.

In relation to the first objective (i.e., to examine the 
effects of the intervention on psychological distress in car-
egivers), it was found that caregivers of people with AD 
showed significantly lower levels of psychological distress 
at post-intervention, compared to the TAU control group. 
These results are in line with the study by Sanchez et al. 



Mindfulness 

Ta
bl

e 
2 

 P
sy

ch
ol

og
ic

al
 d

ist
re

ss
 in

 c
ar

eg
iv

er
s 

an
d 

ne
ur

op
sy

ch
ia

tri
c 

sy
m

pt
om

s 
in

 p
eo

pl
e 

w
ith

 A
D

 in
 th

e 
M

in
df

ul
ne

ss
-B

as
ed

 H
ea

lth
 C

ar
e 

Pr
og

ra
m

 (M
B

C
H

), 
an

d 
tre

at
m

en
t a

s 
us

ua
l (

TA
U

) g
ro

up
s 

(n
 =

 50
)

H
AD

, S
pa

ni
sh

 v
er

si
on

 o
f 

H
os

pi
ta

l A
nx

ie
ty

 a
nd

 D
ep

re
ss

io
n 

Sc
al

e;
 N

PI
-Q

, N
eu

ro
ps

yc
hi

at
ric

 I
nv

en
to

ry
 Q

ue
sti

on
na

ire
; T

AU
 , t

re
at

m
en

t a
s 

us
ua

l g
ro

up
; M

BH
C

, m
in

df
ul

ne
ss

-b
as

ed
 h

ea
lth

 c
ar

e 
co

ur
se

 g
ro

up
; I

Q
R,

 in
te

rq
ua

rti
le

 ra
ng

e;
 p

, p
-v

al
ue

 o
bt

ai
ne

d 
fro

m
 U

 d
e 

M
an

n–
W

hi
tn

ey
; δ

, e
ffe

ct
 si

ze
 a

ss
es

se
d 

w
ith

 C
liff

’s
 d

el
ta

B
as

el
in

e
Po

st-
in

te
rv

en
tio

n
Fo

llo
w

-u
p 

(3
 m

on
th

s)
B

as
el

in
e 

vs
 p

os
t-i

nt
er

ve
nt

io
n 

by
 g

ro
up

B
as

el
in

e 
vs

 fo
llo

w
-u

p 
by

 g
ro

up

n =
 50

M
ed

ia
n 

(I
Q

R)
p

n =
 50

M
ed

ia
n 

(I
Q

R)
p

n =
 30

M
ed

ia
n 

(I
Q

R)
p

n =
 50

M
ed

ia
n 

(I
Q

R)
In

te
ra

ct
io

n
p,

 δ
n =

 30
M

ed
ia

n 
(I

Q
R)

In
te

ra
ct

io
n

p,
 δ

H
A

D
 to

ta
l

TA
U

 
12

.0
 (6

.0
, 1

8.
5)

0.
44

1
13

.0
 (5

.0
, 2

0)
0.

27
5

8.
0 

(4
.5

.0
, 1

7)
0.

79
7

0.
0 

(−
 2.

5,
 2

.0
)

0.
03

0,
 −

 0.
36

 −
 1.

0 
(−

 4.
0,

 3
.5

)
0.

34
1,

 −
 0.

20
M

B
H

C
15

.0
 (7

.0
, 1

8.
0)

8.
0 

(3
.5

, 1
6.

0)
6.

5 
(5

.0
, 1

5)
 −

 3.
0 

(−
 6.

5,
 0

.0
)

 −
 2.

0 
(−

 3.
2,

 −
 0.

7)
H

A
D

 a
nx

ie
ty

TA
U

 
8.

0 
(4

.0
, 1

1.
5)

0.
52

6
7.

0 
(3

.5
, 1

1.
0)

0.
13

8
4.

0 
(3

.0
, 9

.5
)

0.
93

7
0.

0 
(−

 2.
5,

 2
.0

)
0.

04
4,

 −
 0.

03
 −

 1.
0 

(−
 2.

0,
 0

.5
)

0.
52

3,
 −

 0.
14

M
B

H
C

9.
0 

(4
.0

, 1
2.

0)
4.

0 
(2

.0
, 9

.5
)

5.
0 

(3
.7

, 7
.5

)
 −

 3.
0 

(−
 4.

5,
 1

.0
)

 −
 1.

5 
(−

 3.
2,

 0
.0

)
H

A
D

 d
ep

re
ss

io
n

TA
U

 
3.

0 
(1

.5
, 7

.5
)

0.
55

7
4.

0 
(2

.0
, 8

.0
)

0.
59

7
3.

0 
(1

.5
, 8

.0
)

0.
49

8
0.

0 
(−

 2.
5,

 1
.5

)
0.

50
0;

 −
 0.

11
 −

 1.
0 

(−
 2.

5,
 3

.0
)

0.
59

0,
 −

 0.
12

M
B

H
C

5.
0 

(1
.5

, 8
.0

)
4.

0 
(1

.0
, 7

.5
)

2.
0 

(1
.0

, 7
.2

)
 −

 1.
0 

(−
 2.

5,
 1

.5
)

 −
 1.

0 
(−

 2.
2,

 0
.0

)
N

PI
-Q

 se
ve

rit
y

TA
U

 
8.

0 
(4

.5
, 1

1.
5)

0.
74

7
8.

0 
(4

.0
, 1

3.
5)

0.
59

7
7.

0 
(2

.5
, 1

4.
0)

0.
93

7
1.

0 
(−

 1.
5,

 3
.5

)
0.

06
9,

 −
 0.

30
0.

0 
(−

 2.
0,

 1
.5

)
0.

13
6,

 −
 0.

32
M

B
H

C
6.

0 
(4

.5
, 1

6.
5)

9.
0 

(1
.5

, 1
3.

5)
5.

0 
(4

.0
, 1

0.
2)

 −
 2.

0 
(−

 4.
5,

 0
.0

)
 −

 2.
0 

(−
 7.

2,
 0

.7
)

N
PI

-Q
 st

re
ss

TA
U

 
11

.0
 (5

.5
, 1

6.
0)

0.
95

3
10

.0
 (1

.5
, 2

0.
0)

0.
57

6
13

.0
 (3

.0
, 1

8.
0)

0.
55

1
2.

0 
(−

 3.
0,

 6
.0

)
0.

32
4,

 −
 0.

16
3.

0 
(−

 2.
5,

 4
.5

)
0.

22
7,

 −
 0.

26
M

B
H

C
10

.0
 (2

.5
, 1

7.
5)

3.
0 

(0
.5

, 1
8.

5)
7.

0 
(5

.0
, 1

4.
7)

 −
 1.

0 
(−

 6.
0,

 3
.0

)
 −

 3.
0 

(−
 11

.5
, 3

.7
)



 Mindfulness

(2020), in which the mindfulness-based intervention showed 
significant improvement in the HAD total score of caregivers 
of people with dementia. This result may be related to an 
improvement in emotional regulation mechanisms (Hervás 
et al., 2016), specifically in emotional processing, posi-
tive reappraisal, reduction of negative repetitive thoughts, 
improvement in cognitive-emotional reactivity, capacity for 
acceptance, and self-compassion.

Different authors conclude that the global scale of psy-
chological distress of the HAD works better than the sub-
scales separately (Brennan et al., 2010; Cosco et al., 2012; 
Herrmann, 1997; Norton et al., 2013; Terol-Cantero et al., 
2007, 2015) and that the high correlation between both sub-
scales shows that the items do not effectively differentiate 
anxiety and depression symptoms (Bjelland et al., 2002). 
In our study, we observed a significant reduction in anxiety 
in the MBHC intervention group compared to the control 
group. This result converges with the studies by Danucalov 
et al. (2013) and Kor et al. (2021), which reported a signifi-
cant reduction in anxiety symptoms after MBIs. However, 
we found no significant changes in depression symptoms in 
caregivers. This result is consistent with other studies where 
no significant changes in depression levels were found after 
the intervention (Danucalov et al., 2013; Kor et al., 2021; 
Whitebird et al., 2013). Furthermore, several meta-analy-
ses (Burton et al., 2017; Spinelli et al., 2019; van der Riet 

et al., 2018) agree that the strongest finding of the impact of 
MBI relates to stress reduction (moderate effect), while for 
depression the impact is moderate to low.

Still, it should be noted that depressive symptomatol-
ogy scores on the pre-treatment measure in this study were 
already relatively low (i.e., initial scores below the cut-
off point), and thus, there may have been little room for 
improvement. Alternatively, the lesser impact of MBHC on 
depression symptoms might be due to the caregivers in the 
MBHC group having spent twice as long caring for the per-
son with AD, which may have led to accumulated emotional 
exhaustion and to a greater number of losses in relation to 
work activities, social relationships, self-care, leisure, and 
free time, etc. It should be noted that, although the differ-
ences between groups were not statistically significant, the 
MBHC group started with a higher mean depression score at 
baseline and had post-intervention depression scores equiva-
lent to the control group, and depression scores that were 
lower than the control group at the 3-month follow-up.

In relation to the second aim (i.e., to assess whether the 
changes in psychological distress are maintained at the 
3-month follow-up in the intervention group), we observed 
that the reduction in psychological distress, particularly in 
anxiety, was not maintained at the 3-month follow-up. While 
some studies have reported sustained benefits of MBIs 
on follow-up measures (Goldberg et al., 2022), results in 

Table 3  Differential effect 
of the Mindfulness-Based 
Health Care Program vs. TAU 
on psychological distress in 
caregivers and neuropsychiatric 
symptoms in people with AD 
immediately post-intervention 
and at 3-month follow-up 
(n = 50)

HAD, Spanish version of Hospital Anxiety and Depression Scale; NPI-Q, Neuropsychiatric Inventory 
Questionnaire; CI, confidence interval; TAU , treatment as usual group; MBHC, mindfulness-based health 
care course group
Model 1: linear regression model adjusted for months of caring; Model 2: mixed model with random 
effects adjusted for caregiver’s gender; Model 3: mixed model with random effects adjusted for caregiver’s 
gender and months caring for family member with AD

Baseline–post-intervention Baseline–post-intervention–follow-up (3 months)

Model 1 Model 2 Model 3

β (CI 95%) p β (CI 95%) p β (CI 95%) p

HAD total
TAU Ref Ref Ref
MBHC  − 3.86 (− 7.67, − 0.04) 0.047  − 1.00 (− 4.58, 2.58) 0.591  − 0.66 (− 4.40, 3.09) 0.738
HAD anxiety
TAU Ref 0.029 Ref Ref
MBHC  − 2.84 (− 5.38, − 0.30)  − 0.36 (− 2.38, 1.66) 0.733  − 0.07 (− 2.18, 2.04) 0.950
HAD depression
TAU Ref Ref Ref
MBHC  − 1.02 (− 3.15, 1.11) 0.341  − 0.61 (− 2.49, 1.25) 0.527  − 0.56 (− 2.52, 1.40) 0.585
NPI-Q severity
TAU Ref Ref Ref
MBHC  − 1.20 (− 4.68, 2.28) 0.492  − 0.17 (− 3.11, 2.75) 0.908  − 0.29 (− 3.38, 2.80) 0.857
NPI-Q stress
TAU Ref Ref Ref
MBHC  − 1.34 (− 7.37, 4.70) 0.658  − 0.99 (− 4.97, 2.98) 0.630  − 0.99 (− 5.19, 3.21) 0.653
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caregiver populations are inconsistent. For instance, a study 
by Whitebird et al. (2013) found no significant difference in 
anxiety levels between the intervention and control groups 
after the intervention and at 4-month follow-up. On the 
other hand, the study by Kor et al. (2021) observed that the 
reduction in anxiety and depression levels after an MBI is 
maintained at 6-month follow-up. Cheng et al. (2020) sug-
gested that while mindfulness programs for caregivers can 
yield significant and lasting results, sustaining these benefits 
can be challenging, especially given the severity of stress-
ors faced by caregivers of individuals with AD. Caregivers 
confront significant daily stressors, which may hinder the 
long-term maintenance of mindfulness practices due to the 
demands of caregiving and the progressive nature of AD. 
Individual factors, such as the integration of mindfulness 
into daily life and continued engagement in regular practice, 
may influence the sustainability of mindfulness practices. 
While ongoing practice was not specifically measured in 
our study, anecdotal feedback from caregivers suggested that 
those who integrated mindfulness techniques into their daily 
routines tended to experience more sustained benefits.

To address these challenges, implementing a maintenance 
practice group could be beneficial. Such a group would ena-
ble participants to continue practicing mindfulness together 
regularly, fostering social support and accountability. This 
group dynamic can enhance ongoing practice and contribute 
to sustaining the effects beyond the program duration.

In relation to the third and fourth objectives (i.e., to 
assess the effects of MBHC on BPSD in people with AD), 
we found no statistically significant differences between 
the MBHC and TAU groups after the intervention and at 
3-month follow-up. Only a marginally significant reduction 
in the severity of BPSD (p = 0.07) with the underpowered 
sample was found at post-intervention. A study by Kor et al. 
(2021) assessed BPSD in people with dementia using the 
NPI-Q and found a statistically significant improvement in 
both severity of BPSD and caregiver stress caused by BPSD 
at post-MBI (but not at 6-month follow-up). In contrast, in 
the study carried out by Oken et al. (2010), no significant 
effects were observed in these same variables in the post-
intervention evaluation. Because too few studies have ana-
lyzed the indirect effect of MBI applied to caregivers on the 
BPSD of patients with dementia, it is too soon to reach a 
conclusion.

It may seem exaggerated to hypothesize that the improve-
ments generated by an MBI in the emotional well-being of 
the caregiver can in turn improve the patient’s BPSD, since 
dementia follows its own evolution and progresses towards 
more serious stages. However, previous studies have already 
shown that a closer dyadic relationship between the family 
caregiver and the person with dementia (the care dyad) can 
have positive effects and a protective role in the care recipi-
ent (Burgener & Twigg, 2002; Fauth et al., 2012; Norton 

et al., 2009; Perren et al., 2007). In this sense, MBI aimed 
at caregivers could contribute to improving the care dyad, 
because if the caregiver responds calmly, acceptingly, and 
without judgment to the needs of the person with demen-
tia, the quality of the emotional bond between them could 
improve, and this could support improvement in the BPSD 
of the care recipient. Studies are needed that examine 
whether meditation practice in caregivers influences changes 
in BPSD in care recipients. As noted in Kor et al. (2021), 
it is important to investigate which MBI-related specific 
changes in the dyadic caregiver-care recipient interaction 
are associated with emotional well-being in the caregiver.

Limitations and Future Directions

Due to the COVID-19 pandemic, the final sample size of 
our study was 50 pairs of caregivers and persons with AD, 
whereas the original estimated sample size was 145 pairs. 
Despite this, we did find statistically significant reduc-
tions in caregivers’ psychological distress and anxiety after 
MBHC. Development of online or hybrid MBIs for caregiv-
ers (Goodridge et al., 2021; Kor et al., 2022) might help with 
recruitment of larger samples of caregivers. It will also be 
important to strengthen and support mindfulness practice 
once the intervention program is over, to ensure that ben-
efits are maintained. Only regular and continued medita-
tion has a lasting effect on attitudes, moods, and behaviors. 
Making sure to make meditation a habit by evaluating the 
factors that make it difficult to practice, looking for the best 
moments of the day to practice, using smart-phone apps, 
including informal meditation in daily activities, establish-
ing memory sessions, following up online, and so forth are 
key for improvements to be maintained over time (Birtwell 
et al., 2019; Kellen & Saxena, 2020; Laurie & Blandford, 
2016; Lea et al., 2014; Li & Leshed, 2022). In addition, it 
would also be convenient to check, in the follow-up evalua-
tions of the randomized controlled trials, which subjects in 
the intervention group have continued to practice meditation 
and which have not, in order to assess whether there are sig-
nificant differences between the two subgroups with respect 
to the variables studied.

It is important to note that the sample size in this study 
was smaller than the ideal size of 145 participants. Of the 
66 individuals initially recruited, 50 completed the interven-
tion phase, and unfortunately, the number further decreased 
to 30 at the 3-month follow-up evaluation. This decrease 
was primarily because of the impact of the COVID-19 pan-
demic, which resulted in the suspension of recruitment and 
affected our ability to reach the desired minimum sample 
size for adequate statistical power. This reduction in sample 
size may compromise the study’s statistical power, poten-
tially impacting the ability to detect smaller yet meaningful 
effects or relationships. While the smaller sample size limits 
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the generalizability of our findings, our study provides valu-
able preliminary insights into the initial effects of MBHC 
on participants’ well-being. These findings highlight the 
potential benefits of MBHC despite the challenges imposed 
by the smaller sample size. In future studies, larger sample 
sizes will be essential to enhance statistical power and pro-
vide more robust evidence on the effectiveness of MBIs and 
the specific mechanisms underlying MBHC. By recruiting 
a larger sample size, we will have the opportunity to con-
duct a more comprehensive examination of moderators and 
mediators of MBI-related outcomes. Additionally, we will 
be able to explore longer-term effects, and assess the content 
and structure of MBHC in greater detail.

Another limitation of our study was the absence of a silent 
retreat component in our MBHC program. While including 
a silent retreat has been reported in some MBIs, we did not 
find specific studies including a silent retreat in interventions 
for dementia caregivers. The decision to eliminate the silent 
retreat was based on careful consideration of the unique 
circumstances and needs of our AD caregiver participants. 
Given the demanding nature of caregiving responsibilities 
and the potential burden that a 1-day retreat could pose, 
we aimed to optimize their engagement and participation 
by removing this component. However, it is important to 
acknowledge that the absence of a silent retreat in our inter-
vention may have differed from other studies and could have 
potentially influenced our findings. Future research could 
explore the inclusion of a silent retreat in MBIs for dementia 
caregivers to examine its potential impact on outcomes.

In this study, we used the HAD scale and the NIP-Q to 
assess anxiety and depression symptoms in both clinical and 
community populations (Brennan et al., 2010) including car-
egivers (Sánchez-López et al., 2015), and BPSDs occurring 
in people with AD (Cummings, 2020). Future studies might 
consider using clinical diagnostic interviews to determine 
clinical diagnoses of anxiety and depression in caregivers.

While our study used self-report tools to measure the 
effects of MBHC, future studies might benefit from using 
qualitative interviews to examine in greater depth the per-
ceptions of caregivers of people with AD about mindful-
ness meditation training and psychological well-being, 
relationship of the dyadic relationship, on the well-being 
of the recipient of their care. This methodology has been 
implemented via focus groups and semi-structured qualita-
tive interviews (Berk et al., 2019; Kor et al., 2022).

We would also acknowledge the absence of formal attend-
ance registers and home practice tracking may represent an 
important study shortcoming. Initially, we had planned to 
track attendance and assess the content taught in each ses-
sion using an external observer and a checklist. The par-
ticipants in our study were caregivers of individuals with 
AD, and we recognized the significant demands placed on 
them in their caregiving roles. We wanted to minimize any 

additional burden on the caregivers and ensure their unin-
terrupted engagement and commitment to the intervention. 
Given the participants’ consistent attendance and active 
participation in the sessions, we determined that formal 
attendance registers and recorded home practice data were 
not necessary for a comprehensive evaluation of treatment 
fidelity in this context. While the absence of quantitative 
measures such as attendance registers and home practice 
tracking may limit the precision of our assessment of partici-
pant engagement, we believe that the decision to prioritize 
the well-being and engagement of the caregivers was justi-
fied. Future studies could explore alternative methods that 
strike a balance between capturing necessary data and mini-
mizing caregiver burden, ensuring a more comprehensive 
evaluation of participant engagement and treatment fidelity.

Several strengths of our study include the use of a ran-
domized controlled clinical design carried out by a highly 
qualified multidisciplinary team. In terms of feasibility, it 
is noteworthy that the groups consisted of 8–15 caregivers, 
making MBHC a low-cost community-based care program.

The present study extends and contributes to the develop-
ing literature on the application of mindfulness with fam-
ily caregivers of people with AD and its potential indirect 
effects on BPSD in care recipients. The results show that the 
MBHC intervention was effective in reducing psychological 
distress among caregivers, specifically anxiety symptoms. 
However, these benefits were not maintained at 3-month 
follow-up assessment. Moreover, no significant improve-
ments were observed in the BPSD of people with AD at the 
post-intervention or at the 3-month follow-up.

These findings underscore the need for further research. 
Future studies with larger samples and longer follow-up 
periods are warranted to verify the long-term effects of 
MBHC on caregiver well-being and the potential impact on 
the quality of the dyadic relationship. Additionally, incor-
porating achievement maintenance interventions, utilizing 
instruments that specifically assess the dyadic relationship, 
and employing mixed methodology approaches could further 
enhance our understanding of the benefits of MBIs in this 
context.

Furthermore, it is essential to advance our understanding 
of the underlying mechanisms that explain the efficacy of 
these programs. By taking this step, it will be possible to 
develop interventions that have been empirically validated 
to address the growing issue of caregiver distress within the 
context of AD. Doing so will enable the development of 
empirically validated interventions to address the increas-
ingly prevalent problem of caregiver distress in the context 
of AD.

In conclusion, while this study provides valuable insights 
into the effectiveness of MBHC in reducing psychological 
distress among caregivers, it also highlights the need for 
continued research and the exploration of additional factors 
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that may contribute to improved outcomes. By addressing 
these gaps, we will be able to provide caregivers with bet-
ter support and ultimately enhance the well-being of both 
caregivers and care recipients.
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