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Abstract.
Background: Greater mindfulness, the practice of awareness and living in the moment without judgement, has been linked to
positive caregiving outcomes in dementia caregivers and its impact attributed to greater decentering and emotion regulation
abilities. Whether the impact of these mindfulness-based processes varies across caregiver subgroups is unclear.
Objective: Analyze cross-sectional associations between mindfulness and caregiver psychosocial outcomes, considering
different caregiver and patient characteristics.
Methods: A total of 128 family caregivers of persons living with Alzheimer’s disease and related disorders were assessed
on several mindfulness measures (i.e., global; decentering, positive emotion regulation, negative emotion regulation) and
provided self-reported appraisals of caregiving experience; care preparedness; confidence, burden, and depression/anxiety.
Bivariate relationships between mindfulness and caregiver outcomes were assessed with Pearson’s correlations and stratified
by caregiver (women versus men; spouse versus adult child) and patient (mild cognitive impairment (MCI) versus Dementia;
AD versus dementia with Lewy bodies; low versus high symptom severity) characteristics.
Results: Greater mindfulness was associated with positive outcomes and inversely associated with negative outcomes.
Stratification identified specific patterns of associations across caregiver groups. Significant correlations were found between
all mindfulness measures and caregiving outcomes in male and MCI caregivers while the individual mindfulness component
of positive emotion regulation was significantly correlated to outcomes in most caregiver groups.
Conclusion: Our findings support a link between caregiver mindfulness and improved caregiving outcomes and suggest
directions of inquiry into whether the effectiveness of dementia caregiver-support interventions may be improved by targeting
specific mindfulness processes or offering a more inclusive all-scope approach depending on individual caregiver or patient
characteristics.
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INTRODUCTION

Recent estimates from the Alzheimer’s Associa-
tion suggest that more than 11 million Americans
currently provide unpaid care for over 6 million
people living with Alzheimer’s disease (AD) and
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related disorders (ADRD) [1]. Most of these informal
caregivers are family members, including spouses
and adult children, particularly adult daughters, who
spend close to 21 hours per week providing care [2].
This represents 6 hours more per week than care-
givers of people without dementia [2]. Caring for a
family member with dementia can be overwhelm-
ing and family caregivers (FCGs) often report high
levels of stress, depression, and anxiety [3, 4], phys-
ical morbidity, social isolation, financial strain [5],
and increased health care utilization [6] resulting
from their caregiving role and related responsibil-
ities. While caregiving in dementia is many times
described as a burden, it is important to acknowl-
edge that FCGs also report many positive caregiving
experiences including feelings of giving back and
satisfaction helping others [7, 8]. These positive expe-
riences have been linked to less perceived burden and
depression [9], and greater reported caregiving pre-
paredness [10] and care competence [11]. These can
be significant coping resources that can be employed
to counteract the negative impacts of caregiving for
persons living with dementia (PLwD).

Addressing the emotional, physical, economic, and
social impacts of caring for a relative with ADRD
remains an important research and clinical goal as
we continue to search for the best strategies to reduce
these negative effects and improve caregiving expe-
riences. Important for the success of these endeavors
is a better understanding of the multitude of factors
that contribute to these caregiver outcomes. Chal-
lenging behaviors [12], patient negative affect [13],
and disease progression [14] have been identified
as important patient-related contributors to caregiver
burden and negative appraisals of caregiving, while
healthcare system related factors including prolonged
diagnostic processes, lengthy paths to supports and
services, and poor interactions with care providers
further exacerbate negative caregiving experiences
[15]. While important, these factors are often dif-
ficult to modify. Given the success of psychosocial
interventions in improving mental health in family
caregivers of PLwD [16, 17], we posit that strategies
to improve caregiving experience and reduce care-
giver burden and emotional distress may be more
successful when targeting caregiver-related factors
that are more malleable to change.

One such factor is caregiver mindfulness. Mind-
fulness, which refers to the practice of awareness and
living in the moment without judgement, has gained
traction in Western medicine in recent decades and
more recently in the dementia caregiving research

community for its potential as a resilience factor
that promotes caregiver psychological well-being and
better caregiving-related outcomes. Greater mindful-
ness among FCGs of PLwD has been consistently
linked to better caregiver emotional health includ-
ing lower psychological distress [18, 19] and greater
care competence, confidence, and caregiving experi-
ence [20]. In addition, greater caregiver mindfulness
correlates with better patient outcomes including
better cognitive performance, less subjective com-
plaints, and higher health-related quality of life
[20] further highlighting the importance of care-
giver mindfulness in dementia care. Further support
for the benefits of mindfulness as a regulator of
caregiver psychological well-being and positive care
experiences comes from clinical trials. Recent meta-
analyses pooling data across multiple randomized
controlled trials of mindfulness-based training inter-
ventions are consistent in reporting benefits in
terms of reduced depression, burden, and perceived
stress, and improved sleep quality and health-
related quality of life among FCGs of PLwD [21–
24]. Several potential mindfulness-related processes
have been proposed including decentering and emo-
tion regulation. Decentering refers to the ability to
observe negative thoughts/feelings and regard them
as temporary rather than true reflections of the
self [25]. Mindful emotion regulation is a unique
emotion regulation strategy that results from encoun-
tering diverse emotional states from a mindful
mental state and differs from other emotion regu-
lation strategies including cognitive reappraisal—an
antecedent-focused emotion regulation strategy [26].
Decentering and mindful emotion regulation and par-
ticularly its positive emotion regulation component
have been correlated with various caregiver outcomes
including positive appraisals of caregiving, care pre-
paredness, care confidence, satisfaction with life,
less rumination, and reduced caregiver depression
[20, 27]. Mediation analyses have supported a role
for these coping strategies in explaining the bene-
fits of mindfulness on caregiver psychological health
[19, 28].

Considering the evidence that mindful decenter-
ing and emotion regulation constitute separate coping
processes in dementia caregiving, one important
question is whether the effect of these separate mech-
anisms varies across different caregiver or patient
characteristics. More specifically, is decentering
more likely to be evoked as a mindful coping strategy
by spouse versus adult child caregivers or in female
versus male caregivers? Similarly, are negative
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emotion regulation processes more likely to be
engaged when behavioral/symptom severity is high
versus low or when caring for family members with
non-AD versus AD etiologies? Empirical evidence
for a gender differential in decentering in favor of
men [29] and for emotion regulation (especially pos-
itive emotions) in favor of women [30] provides
support for the idea that separate mindfulness-based
mechanisms may be at play depending on caregiver-
specific factors. We propose that their impact may
also vary by patient-specific characteristics includ-
ing disease stage, etiology, and symptom severity.
Support for this proposition would suggest that
mindfulness-based interventions to improve psy-
chosocial outcomes in FCGs of PLwD may be more
effective when tailored to caregiver group-specific
mechanisms. To address the noted gap in the knowl-
edge, our study was designed to assess baseline
associations between global and specific mindfulness
components/pathways and psychosocial outcomes
in caregivers of PLwD and whether these asso-
ciations may vary by select caregiver and patient
characteristics.

MATERIALS AND METHODS

Study participants

Study participants consisted of caregivers of
deeply phenotyped patients receiving care or par-
ticipating in cognitive aging studies in our research
center between October 2016 and November 2019.
Having a caregiver/study partner was a require-
ment for enrollment in these studies or receiving
care in our clinic, with caregiver/study partner
defined as someone who knows the patient/research
participant well and can provide a second, indepen-
dent collateral source of information. Patients and
research participants received identical evaluations
and were diagnosed and staged based on global rating
scales, neuropsychological evaluations, neurological
examinations, and laboratory tests using standard
dementia diagnostic criteria as described below.
Caregivers completed a psychosocial self-assessment
that included mindfulness and caregiving-related
outcomes and provided patient-related cognitive,
functional, and behavioral assessments using stan-
dard rating scales and interview-based evaluations.
These caregiver and patient assessments are part
of standard of care at our center and were sim-
ilar across clinic and research studies. Inclusion
criteria for this cross-sectional study consisted of

1) caregivers of patient/research participants with
cognitive impairment; 2) caregivers who were living
with patients/research participants or visiting/calling
them on a weekly basis; and 3) availability of data on
caregiver self-assessed mindfulness. A total of 128
caregivers met inclusion criteria and were included
in the study. A waiver of consent was obtained for a
retrospective chart review of clinic patients and writ-
ten informed consent was obtained from prospective
research participants including caregivers. The study
was approved by the Institutional Review Board at
University of Miami.

Assessment of mindfulness

Caregiver mindfulness was assessed with the
Applied Mindfulness Process Scale (AMPS), which
is a quantitative self-reported measure of one’s level
of mindfulness-based practices applied in daily life
to address stressful situations [31]. Caregivers were
asked to indicate how often they used mindful-
ness principles to cope with stressful events over
the past week. The scale includes 15 items mea-
sured on a 5-point Likert scale (0 = never; 1 = rarely;
2 = sometimes; 3 = often, and 4 = almost always) and
provides a global score (range: 0–60) and separate
scores on each of three factors (5 items each; range:
0–20): decentering, positive emotion regulation, and
negative emotion regulation. According to Li and col-
leagues, decentering (Factor 1) refers to deidentifying
from and viewing negative thoughts and feelings as
lacking absolute veracity, therefore allowing a more
accurate assessment of one’s ability to cope with
challenges. Positive emotion regulation (Factor 2)
involves a refocus on positive emotions and reap-
praisal of adverse life events as beneficial, with the
accompanying sense of reward. Lastly, negative emo-
tion regulation (Factor 3) refers to coping with stress
by allowing one to observe and accept their nega-
tive emotions without reacting to them. Higher global
and factor scores (each ranging from 0–20) indicate
a greater use of mindfulness practice. Strong internal
consistency (Cronbach’s alpha = 0.91) and item-total
reliability (range: 0.51–0.72) was reported for AMPS
in healthy adults [31]. The four mindfulness param-
eters (global; Factors 1, 2, and 3) were used in data
analyses as continuous variables.

Diagnoses

The ADRD diagnostic process was comprehensive
and involved 1) patient-based subjective ratings of
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dementia (i.e., Quick Dementia Rating Scale (QDRS)
(reliability range 0.9–0.94) [32]); reports of cog-
nitive change (i.e., Cognitive Change Index [33];
Cognitive Function Instrument [34])); and memory
complains (i.e., AD8 [35]); 2) neuropsychological
testing (i.e., Montreal Cognitive Assessment [36],
Hopkins Verbal Learning Task [37]; Digit Span
forward/backward [38]; Number Symbol Coding
Test [39]; Trail Making tests [40]; Animal Naming
and Multilingual Naming Test (MINT) [38]; Noise
Pareidolia Test [41]; Hospital Anxiety and Depres-
sion Scale [42]); and 3) caregiver assessments of
PLwD cognitive, functional, and behavioral symp-
toms (i.e., informant version of the QDRS; Functional
Activity Questionnaire [43]; and Neuropsychiatric
Inventory-Questionnaire (NPI-Q) [44]). Cognition
was not assessed in caregivers. The presence/absence
of dementia and staging were assessed with the Clin-
ical Dementia Rating Scale (CDR) and the related
CDR-sum of boxes [45] and the Global Deterioration
Scale [46].

Diagnoses were assigned after a consensus con-
ference lead by a cognitive neurologist (JEG),
based on these patient-based and caregiver-reported
evaluations combined with results from a neurolog-
ical examination and laboratory tests. Patients and
research participants were categorized as either cog-
nitively normal, MCI (prodromal stage), or dementia
using standard criteria for AD [47], dementia with
Lewy bodies (DLB) [48], vascular contributions to
cognitive impairment and dementia (VCID) [49], and
frontotemporal degeneration (FTD) [50].

Caregiver outcomes

In addition to rating the patients’ cognitive
and physical functioning, mood, dementia-related
symptoms, and behaviors, caregivers provided self-
evaluations of their experience in a caregiver role.
Five aspects of caregiving were evaluated: care
preparedness, care confidence, overall caregiver
experience, caregiver burden, and caregiver mood.
Care preparedness, assessed with the Prepared-
ness for Caregiving Scale (PCS) [51], requires a
self-assessment of one’s preparedness with specific
aspects of care including meeting patient physical
and emotional needs, accessing available services,
handling emergencies, navigating the health care sys-
tem, and handling stress. The score ranged from 0–32
(8 items scored 0–4 from ‘not at all prepared’ to
‘very well prepared’), with higher scores indicative
of greater preparedness. High test-retest reliability

(0.92) was reported for the PCS [52]). Care con-
fidence was evaluated with an investigator-derived
4-question measure rated on a 5-point Likert scale,
that was based on the Dementia Care Confidence
Scale [53] and was used in prior research [10]. Total
confidence scores ranged from 0 to 16, with higher
scores indicating better care confidence. Overall
caregiver experience was measured with the Posi-
tive and Negative Appraisals of Caregiving (PANAC)
Scale [10]. As part of the scale, caregivers were asked
to agree/disagree with 8 statements capturing posi-
tive and 8 statements capturing negative experiences
with providing care or assistance to individuals with
memory disorders scored as 0 = strongly disagree to
4 = strongly agree. A total negative appraisals score
(range 0–32) and a total positive appraisals score
(range 0–32) were derived with higher scores indi-
cating greater negative (worse) and greater positive
(better) experiences of caregiving. Both the posi-
tive (Cronbach’s alpha of 0.84 (0.80–0.87 95%CI)
and negative appraisal (Cronbach alpha of 0.82
(0.78–0.86 95%CI) domains were found to be highly
reliable [10]. Caregiver burden was measured with
the 12-item Zarit Burden Inventory (ZBI) [54], which
evaluates the impact of providing care on various
aspects of caregiver’s health and is measured on a
5-point Likert scale (0 = never to 4 = nearly always).
Total burden scores ranged from 0–48, with higher
scores indicating greater levels of burden. The 12-
item ZBI was found to be highly reliable with a
reported Cronbach’s alpha of 0.90 [55]. Finally, care-
giver mood was assessed with the Personal Health
Questionnaire (PHQ-4) [56], a highly reliable depres-
sion and anxiety screening tool (Cronbach’s alpha
of 0.81) [57]. The PHQ-4 consists of 2 core criteria
for depressive disorders and 2 criteria for generalized
anxiety disorder scored on a 0 (not at all) to 3 (nearly
every day) scale. The total composite score ranges
from 0–12, higher scores suggesting worse mood.

Patient and caregiver characteristics

Caregiver and patient/research participant charac-
teristics included caregiver sex (Men/Women) and
relation to patient/research participant and patient-
related disease stage, etiology, and symptom severity.
Caregiver relation to patient was categorized as
spouse/partner, adult child, sibling, friend/neighbor,
paid caregiver/provider, or other. Disease stage
was defined as cognitively normal (CDR = 0), MCI
(CDR = 0.5), or Dementia (CDR ≥ 1), while dis-
ease etiology was defined as AD, DLB, VCID, or
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Fig. 1. Flow chart for analytic sample.

FTD. Behavioral symptom severity (symptom sever-
ity hereafter) was measured with a brief clinical
form of the Neuropsychiatric Inventory (NPI-Q),
which includes 12 dementia-related behaviors and
psychological features as endorsed by caregivers
with symptom severity rated for each present symp-
tom/feature as mild, moderate, or sever [44]. The
distress sub-scale for NPI-Q was not collected and
therefore was not included in this study. Total NPI-Q
scores ranged from 0–36, with higher scores indi-
cating greater symptom severity. The median NPI-Q
score of 5 was used to define low versus high symp-
tom severity.

Data analysis

Descriptive analyses were conducted to evalu-
ate sample distribution of caregiver mindfulness
(global score and individual factors) and care-
giving experience (PANAC-/+), care preparedness,
care confidence, burden (ZBI), and mood (PHQ-4)
by caregiver characteristics (i.e., gender, relation-
ship with patient) and differences assessed with t
tests. Bivariate relationships between caregiver mind-
fulness level (global and individual factors) and
caregiving outcomes (experience, preparedness, con-
fidence, mood, burden) were assessed with Pearson’s
R test in the overall sample and with stratification
by caregiver and patient characteristics (i.e., disease

stage, dementia etiology, symptom severity). Anal-
yses were restricted to caregivers of patients with
cognitive impairment (MCI and dementia). Alpha
level was set at < 0.05. Given the small sample size,
especially in the stratified analyses, no adjustment
was made for multiple comparisons.

RESULTS

The sample selected for this analysis (N = 128)
included caregivers providing care to individuals in
prodromal (MCI) or dementia stage. Caregivers of
cognitively normal individuals (N = 36), who were
excluded from this study, were similar to those care-
givers included in the study in terms of gender (47%
versus 62% women, p = 0.122) and relationship to
patient (74% versus 83% spouse, p = 0.323). In addi-
tion, stratified analyses were restricted to caregivers
with available data on the patient- or caregiver-related
characteristic being assessed. For example, due to 15
caregivers missing data on their gender, the gender
comparison was based on a sample of 113 caregivers,
of whom 43 were men and 70 were women. Figure 1
details the available samples for the different analy-
ses conducted and provides information on missing
data.

Sociodemographic information and average scores
on mindfulness and study outcomes are presented
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Table 1
Sample characteristics

Mean ± SD Total Caregiver gender Caregiver relationship to patient

Women Men p Spouse Child p
(mean ± SD) (mean ± SD) (mean ± SD) (mean ± SD)

N (%) 128 (100) 70 (62.9) 43 (38.1) – 76 (82.6) 16 (17.4) –
Socio-demographics

Age, y 58.4 ± 12.2 54.6 ± 15.8 61.7 ± 6.0 0.282 61.3 ± 7.1 40.3 ± 15.7 0.003
Woman, N (%) 70 (61.9) – – – 40 (56.3) 9 (64.3) 0.582
Spouse, N (%) 76 (82.6) 40 (81.6) 31 (86.1) 0.582 – – –
Education, y 16.2 ± 2.5 16.1 ± 2.2 16.3 ± 3.0 0.795 16.2 ± 2.6 16.7 ± 2.5 0.569

Patient characteristics
Dementia, % 72 (56.3) 41 (58.6) 19 (44.2) 0.137 43 (56.6) 10 (41.7) 0.202
Alzheimer’s disease, % 58 (55.2) 28 (47.5) 22 (62.9) 0.148 32 (51.6) 15 (75.0) 0.066
High symptom severity, % 57 (44.9) 38 (54.3) 15 (34.9) 0.045 40 (52.6) 8 (33.3) 0.099

Caregiver mindfulness
Global score 37.8 ± 11.2 38.3 ± 10.2 38.7 ± 11.6 0.883 38.6 ± 10.6 38.1 ± 11.7 0.889
F1 12.0 ± 3.8 11.8 ± 3.8 12.5 ± 3.6 0.336 12.2 ± 3.6 12.3 ± 3.9 0.958
F2 14.1 ± 4.4 14.5 ± 4.2 14.0 ± 4.2 0.514 14.3 ± 4.1 14.1 ± 4.3 0.814
F3 11.9 ± 4.4 12.0 ± 4.0 12.2 ± 4.7 0.797 12.0 ± 4.4 11.8 ± 4.7 0.905

Caregiver outcomes
Negative appraisals 12.8 ± 6.4 13.6 ± 6.8 11.6 ± 6.1 0.137 12.8 ± 6.4 12.1 ± 7.9 0.743
Positive appraisals 20.5 ± 5.7 20.0 ± 6.0 21.1 ± 5.5 0.331 20.1 ± 6.0 23.4 ± 4.3 0.044
Care preparedness 22.3 ± 6.4 22.8 ± 5.7 22.6 ± 6.6 0.865 22.7 ± 6.4 20.0 ± 5.7 0.145
Care confidence 10.6 ± 2.9 11.0 ± 2.9 10.3 ± 2.8 0.227 10.8 ± 2.7 9.7 ± 3.3 0.159
Depression 2.2 ± 2.6 2.4 ± 2.7 1.7 ± 2.2 0.163 2.4 ± 3.0 1.3 ± 1.3 0.022
Burden 11.9 ± 9.0 12.4 ± 9.4 10.1 ± 7.8 0.199 11.5 ± 9.3 13.1 ± 7.6 0.517

F1, decentering; F2, positive Emotional Regulation; F3, negative Emotional Regulation. Total sample includes caregivers who met study
inclusion criteria. Caregiver socio-demographics (age, gender, education, and relationship to patient) were not available for all caregivers.
Specifically, 15 caregivers miss data on gender while 36 do not have data on their relationship to the patient. Total numbers for stratified
analyses are provided in Fig. 1. Additionally, age was available for 17 caregivers, education for 115 caregivers, caregiver mindfulness on the
full sample, PANAC on 124, care preparedness for 114, care confidence on 122, caregiver depression on 125, and caregiver burden on 118
caregivers.

in Table 1. The average age for caregivers was
58.4 ± 12.2 years, with no significant differences
by caregiver gender (54.6 ± 15.8 versus 61.7 ± 6.0,
p = 0.282 for women and men, respectively). Female
and male caregivers did not differ by any other
caregiver characteristics assessed including mind-
fulness and caregiver outcomes. The only mildly
significant difference was for high care recipi-
ent symptom severity, for which female caregivers
reported higher levels compared to male care-
givers (54.3% versus 34.9%, p = 0.045). Spouse and
adult child caregivers were similar across patient-
related characteristics, their socio-demographics,
level of mindfulness, and caregiving experience
although spouse caregivers were significantly older
(61.3 ± 7.1 versus 40.3 ± 15.7, p = 0.003), more
depressed (2.4 ± 3.0 versus 1.0 ± 1.3, p = 0.022),
and had slightly lower positive appraisal levels
(20.1 ± 6.0 versus 23.4 ± 4.3, p = 0.044) than adult
child caregivers.

Global mindfulness was positively associated with
positive appraisals (Beta = 0.17 ± 0.04, p < 0.001),
care preparedness (Beta = 0.13 ± 0.05, p = 0.016),

and care confidence (Beta = 0.06 ± 0.02, p = 0.017)
and negatively associated with negative appraisals
(Beta = –0.13 ± 0.05, p = 0.014) and depression
(Beta = –0.07 ± 0.02, p = 0.001). These relationships
are captured graphically in Fig. 2. Similar patterns
were found for individual mindfulness factors, par-
ticularly for Factor 2 (not shown here). Global
mindfulness was not significantly associated with
caregiver burden in this study (Beta = –0.11 ± 0.08,
p = 0.134) although greater positive emotion regula-
tion was associated with lower caregiver self-reported
burden (BetaF2 = –0.46 ± 0.19, p = 0.018).

Differences by caregiver characteristics (Table 2)

When analyses were stratified by caregiver
gender, higher global mindfulness, decentering, pos-
itive emotional regulations, and negative emotional
regulation scores were associated with greater pos-
itive appraisals and lower negative appraisals and
depression in male caregivers. In addition, greater
decentering was related to better care preparedness in
this group of caregivers. Among female caregivers,
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Fig. 2. Correlations between caregiver mindfulness and caregiver outcomes.

Table 2
Pearson’s correlations between mindfulness and caregiver outcomes in female versus male and spouse versus child caregivers

Negative Positive Care Care Depression Burden
appraisals appraisals preparedness confidence

R∗ (p) R (p) R (p) R (p) R (p) R (p)

Global Women –0.10 (0.443) 0.15 (0.215) 0.13 (0.291) 0.14 (0.251) –0.23 (0.055) –0.08 (0.539)
Men –0.48 (0.001) 0.53 (< 0.001) 0.33 (0.054) 0.21 (0.183) –0.41 (0.006) –0.12 (0.481)
Spouse –0.25 (0.035) 0.32 (0.006) 0.21 (0.081) 0.15 (0.205) –0.30 (0.009) –0.10 (0.397)
Child –0.36 (0.168) 0.32 (0.224) 0.19 (0.521) 0.24 (0.380) –0.31 (0.237) 0.11 (0.707)

Decentering Women –0.05 (0.693) 0.23 (0.056) 0.04 (0.733) –0.12 (0.320) –0.13 (0.309) –0.01 (0.956)
Men –0.37 (0.017) 0.45 (0.003) 0.35 (0.041) 0.25 (0.121) –0.33 (0.031) –0.08 (0.646)
Spouse –0.09 (0.461) 0.32 (0.005) 0.15 (0.212) 0.05 (0.683) –0.21 (0.062) 0.001 (0.992)
Child –0.32 (0.220) 0.37 (0.153) 0.12 (0.686) 0.25 (0.352) –0.11 (0.686) 0.05 (0.850)

Positive emotional regulation Women –0.19 (0.143) 0.24 (0.047) 0.26 (0.041) 0.22 (0.070) –0.30 (0.014) –0.19 (0.120)
Men –0.52 (< 0.001) 0.59 (< 0.001) 0.19 (0.247) 0.24 (0.126) –0.32 (0.031) –0.11 (0.476)
Spouse –0.33 (0.004) 0.41 (< 0.001) 0.29 (0.018) 0.16 (0.168) –0.27 (0.018) –0.19 (0.098)
Child –0.44 (0.087) 0.55 (0.027) 0.31 (0.281) 0.36 (0.167) –0.44 (0.087) 0.11 (0.685)

Negative emotional regulation Women –0.08 (0.534) –0.07 (0.560) 0.04 (0.777) 0.22 (0.078) –0.17 (0.157) 0.02 (0.846)
Men –0.43 (0.005) 0.37 (0.015) 0.30 (0.084) 0.12 (0.466) –0.47 (0.001) –0.10 (0.561)
Spouse –0.20 (0.087) 0.13 (0.238) 0.13 (0.286) 0.14 (0.226) –0.29 (0.010) –0.05 (0.650)
Child –0.23 (0.395) –0.01 (0.963) 0.08 (0.778) 0.05 (0.861) –0.28 (0.288) 0.11 (0.688)

the only significant associations were found for
positive emotional regulation, which was positively
related to positive appraisals and care preparedness
and negatively related to depression.

Stratification by relationship to patient uncovered
positive relationships of global mindfulness and pos-
itive emotional regulations with positive appraisals
and negative relationships with negative appraisals
and depression in spouse caregivers. Higher posi-
tive emotional regulation was additionally related to

care preparedness, while decentering was positively
associated with positive appraisals and negative emo-
tional regulation negatively related to depression in
this caregiver group. The lack of significance in adult
child caregivers may be the result of the small number
of child caregivers (N = 16) in our sample. Mindful-
ness (global and factors) was not associated with
caregiver burden when analyses were stratified by
caregiver characteristics (p > 0.05 across all mindful-
ness measures).
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Table 3
Pearson’s correlations between mindfulness and caregiver outcomes in caregivers of patients with MCI versus Dementia, AD versus DLB,

and low versus high symptom severity

Negative Positive Care Care Depression Burden
appraisals appraisals preparedness confidence

R∗ (p) R (p) R (p) R (p) R (p) R (p)

Global MCI –0.23 (0.094) 0.39 (0.004) 0.48 (0.001) 0.13 (0.336) –0.42 (0.002) –0.26 (0.073)
Dementia –0.17 (0.162) 0.28 (0.018) 0.07 (0.555) 0.27 (0.022) –0.19 (0.106) –0.02 (0.901)
Low symptom severity –0.19 (0.134) 0.44 (< 0.001) 0.21 (0.119) 0.20 (0.103) –0.34 (0.005) –0.28 (0.028)
High symptom severity –0.27 (0.044) 0.17 (0.224) 0.19 (0.171) 0.25 (0.065) –0.25 (0.060) –0.01 (0.921)
AD –0.20 (0.139) 0.39 (0.004) 0.25 (0.078) 0.21 (0.131) –0.35 (0.009) –0.05 (0.726)
DLB –0.12 (0.429) 0.17 (0.260) 0.25 (0.107) 0.27 (0.074) –0.19 (0.200) –0.16 (0.286)

Decentering MCI –0.03 (0.828) 0.40 (0.003) 0.40 (0.007) –0.09 (0.545) –0.28 (0.038) –0.06 (0.666)
Dementia –0.12 (0.319) 0.27 (0.021) 0.02 (0.890) 0.18 (0.139) –0.11 (0.381) –0.03 (0.820)
Low symptom severity –0.04 (0.771) 0.40 (< 0.001) 0.16 (0.220) 0.02 (0.875) –0.23 (0.056) –0.18 (0.150)
High symptom severity –0.21 (0.112) 0.24 (0.080) 0.15 (0.302) 0.13 (0.349) –0.16 (0.226) 0.02 (0.882)
AD –0.08 (0.555) 0.41 (0.003) 0.22 (0.138) 0.10 (0.459) –0.19 (0.156) 0.06 (0.682)
DLB –0.01 (0.969) 0.20 (0.176) 0.07 (0.642) –0.01 (0.966) –0.05 (0.725) –0.07 (0.633)

Positive emotional
regulation

MCI –0.31 (0.022) 0.47 (< 0.001) 0.49 (< 0.001) 0.32 (0.021) –0.44 (< 0.001) –0.38 (0.008)
Dementia –0.21 (0.076) 0.36 (0.002) 0.18 (0.131) 0.23 (0.061) –0.18 (0.125) –0.06 (0.624)
Low symptom severity –0.26 (0.035) 0.49 (< 0.001) 0.29 (0.022) 0.34 (0.005) –0.37 (0.002) –0.35 (0.005)
High symptom severity –0.31 (0.022) 0.30 (0.023) 0.21 (0.139) 0.21 (0.118) –0.21 (0.112) –0.08 (0.548)
AD –0.31 (0.020) 0.52 (< 0.001) 0.40 (0.004) 0.24 (0.076) –0.36 (0.006) –0.17 (0.256)
DLB –0.13 (0.394) 0.21 (0.148) 0.24 (0.118) 0.42 (0.004) –0.22 (0.135) –0.24 (0.110)

Negative emotional
regulation

MCI –0.23 (0.099) 0.18 (0.199) 0.37 (0.014) 0.08 (0.574) –0.36 (0.007) –0.21 (0.156)
Dementia –0.12 (0.316) 0.13 (0.279) –0.01 (0.927) 0.32 (0.007) –0.23 (0.056) 0.04 (0.724)
Low symptom severity –0.19 (0.133) 0.33 (0.007) 0.10 (0.462) 0.15 (0.218) –0.31 (0.009) –0.20 (0.114)
High symptom severity –0.19 (0.155) –0.07 (0.583) 0.16 (0.283) 0.30 (0.029) –0.28 (0.035) 0.03 (0.812)
AD –0.10 (0.463) 0.07 (0.634) 0.03 (0.854) 0.17 (0.223) –0.30 (0.025) 0.01 (0.984)
DLB –0.14 (0.333) 0.07 (0.688) 0.35 (0.019) 0.09 (0.087) –0.24 (0.102) –0.10 (0.518)

Differences by patient characteristics (Table 3)

Patterns of association between mindfulness and
positive and negative outcomes varied by patient
characteristics (i.e., stage, etiology, or symptom
severity) as well. Global mindfulness and decentering
were positively related to positive appraisals and care
preparedness and negatively related to depression in
the MCI caregiver group. In addition, negative emo-
tional regulation was positively associated with care
preparedness while positive emotional regulation was
related to all caregiver outcomes in this caregiver
group. When stratifying by care receiver symptom
severity, we found global mindfulness and negative
emotional regulation to be positively related to posi-
tive appraisals and negatively related to depression in
the low symptom severity caregiver group. Additional
relationships were found for global mindfulness,
which was negatively associated with burden, and
decentering, which was positively related to posi-
tive appraisals in the low symptom severity group,
while positive emotional regulation was found to be
associated with all caregiver outcomes in this care-
giver group. Fewer associations were found for the
high symptom severity group with global mindful-
ness negatively related to negative appraisals, positive

emotional regulation additionally associated with
both negative and positive appraisals, and negative
emotional regulation positively associated with care
confidence and negatively associated with depression
in this caregiver group. Finally, when stratifying by
disease etiology, we found evidence of a relationship
between global mindfulness and positive appraisals
and depression in the AD group, with decentering
positively associated with positive appraisals and
negative emotional regulation negatively associated
with depression, while positive emotional regulation
was associated with all caregiver outcomes except
care confidence and burden in this caregiver group.
Finally, positive associations were found for positive
emotional regulation and care confidence and for neg-
ative emotional regulation and care preparedness in
the DLB caregiver group.

Figure 3 presents patterns of significance of indi-
vidual mindfulness measures in terms of caregiving
outcomes by caregiver group and patient character-
istics. Significance in this context is defined as a
moderate association (r > 0.2, p < 0.05) with at least
two out of five caregiving outcomes and is depicted
with a checkmark. No significant relationships were
found for adult children and caregivers of patients
with DLB. For male caregivers and those caring for
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Fig. 3. Significant relationships between mindfulness measures and caregiver outcomes across caregiver groups. Groups are based on
caregiver and patient characteristics. Significance based on at least 2 out of 5 outcomes being significantly related to each mindfulness
measure at p < 0.05; MS = marginal significance (1 out of 5 outcomes significant).

patients with MCI, all mindfulness measures were
significantly associated with caregiving experience,
while those caring for patients with low symp-
tom severity, significant relationships were found
for global mindfulness and both emotional regula-
tion factors. Significant relationships were found for
global mindfulness and positive emotional regulation
in spouse caregivers and those caring for AD patients.
Finally, significance was only found for positive emo-
tional regulation among female caregivers and for
global mindfulness in those caring for patients in later
stages of disease.

DISCUSSION

This study was designed to assess the relationship
between caregiver mindfulness and several caregiver
psychosocial outcomes, identify significant mind-
fulness components, and investigate whether these
select caregiver and patient characteristics appear
to modulate these relationships. We found evidence
to support a positive relationship between caregiver
mindfulness and how caregivers perceive their care-
giving experience, their preparedness and confidence
in a caregiver role, and their mood. This relationship
was observed for global mindfulness and individ-
ual components, with positive emotion regulation
(Factor 2) having the most consistent relationship in

the total sample and across subsamples defined by
caregiver- and patient-related characteristics. Decen-
tering and negative emotion regulation on the other
hand appear to be significant only in specific caregiver
groups.

The interest in the health benefits of mindfulness
in caregivers of PLwD has peaked in the past several
decades following mounting evidence of the nega-
tive impact that caring for older adults with ADRD
has on various aspects of caregiver health. This in
turn leads to exacerbation of patient dementia-related
outcomes and psychological symptoms [58], and
increased emergency department use [59] and institu-
tionalization among PLwDs [60], further supporting
the need to identify protective caregiver-specific fac-
tors such as mindfulness, that can act as coping
resources. Greater caregiver mindfulness has been
linked to higher patient health-related quality of life,
and positive caregiver-based appraisals of caregiving,
greater care preparedness and confidence, and lower
self-reported depression especially when combined
with higher patient mindfulness [20]. In addition, it
may help pinpoint the specific coping skills that one
may need to develop and/or improve on, and there-
fore aid in better tailoring interventions to specific
needs of the individual.

We found that in male caregivers and in those pro-
viding care to patients in earlier stages of ADRD
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(MCI versus Dementia), greater global mindfulness,
and higher scores on each of its three factors were
related to better caregiver outcomes. In contrast, in
female caregivers, the only significant mindfulness
factor was positive emotion regulation. Our finding
of a significant correlation with negative emotion
regulation in male but not female caregivers is in
line with reported gender differences in emotion
regulation. Findings from an functional MRI study
of cognitive reappraisal suggest that men may be
more successful in reducing the amount of negative
affect they are experiencing as evidenced by a faster
down-regulation of amygdala activation and lesser
control-related prefrontal activity in men than women
during cognitive reappraisal of stressors/negative
stimuli [30]. In women on the other hand, the ven-
tral striatum, which is more active when processing
positive stimuli, was more engaged compared to men
suggesting they are more effective at increasing pos-
itive affect. The greater correlation with decentering
among male caregivers in our sample is supported by
recent reports of higher average decentering scores
in men [29]. We found that this greater ability to
step back from distressing thoughts was significant in
terms of caregiver experience (i.e., more self-reported
positive appraisal and less negative appraisal; bet-
ter care preparedness) and better mood in male but
not female caregivers or those caring for PLwD with
low symptom severity or in early stages of disease.
Replication in larger studies and further investigation
of the potentially protective effects of decentering
and negative emotion regulation on male caregivers’
emotional health and experience providing care for
PLwDs are needed to better quantify the contribu-
tion of these mindfulness components to mitigation
of these outcomes in male versus female caregivers.

As was the case in women, the positive association
of mindfulness and caregivers’ care experience (i.e.,
better positive and negative appraisals) was limited
to positive emotion regulation among caregivers of
patients in early stages, as well as spouse caregivers
and FCGs caring for patients with AD as opposed to
DLB. These findings are in line with previous reports
of better psychological health in caregivers with
greater ability to regulate their emotions, especially
positive emotions [61]. This is particularly pertinent
in spouse caregivers, who along with female children
represent the most common dementia caregivers [5].
Empirical evidence of effectiveness of positive emo-
tion regulation skill building in improving emotional
and physical health in caregivers and particularly
spouse/significant other [62] further highlights the

need for tailored interventions in these at-risk care-
giver groups.

Our significant findings of positive emotion reg-
ulation in caregivers of individuals diagnosed with
AD are supported by evidence of lower likelihood of
negative emotions in this group of caregivers versus
caregivers caring for loved ones with other types of
dementia [63]. We did not find significant relation-
ships between mindfulness and caregiving outcomes
in FCGs of DLB patients, likely due to the small
number of DLB patients in our study. However, the
observed associations between emotion regulation
and care confidence and preparedness point to the
need to further evaluate the benefits of greater ability
to regulate emotions in caregivers of individuals with
DLB.

Our finding of significant relationships between
global mindfulness but not individual components
and caregiver experience among caregivers of
patients in later stages of dementia in interesting.
While not considered significant based on our study-
specific criteria, significant associations between
decentering and positive emotional regulation and
positive appraisals in these caregivers, support
reports of emotional detachment, a decentering-
related metacognitive process [64] and separating the
person from their condition as a coping strategy while
providing end stage dementia care [65]. This allows
them to remain engaged in their caregiver role while
maintaining positive emotions and attitudes toward
their affected family member, which in turn, as our
findings suggest, leads to better caregiver outcomes
such as more positive care appraisals and higher care
confidence.

It is worthwhile to notice that while positive emo-
tion regulation was an important coping strategy
engaged by spouses and caregivers of AD patients,
the significant correlations of global mindfulness and
caregiving appraisal and mood in these groups sug-
gest that best strategies to improve care outcomes in
these FCGs should combine positive emotion reg-
ulation with elements of the other two coping skill
building strategies. Moreover, findings of significant
positive relationships between global and individ-
ual mindfulness components scores and caregiver
outcomes in males and caregivers of individuals in
early stages of neurodegenerative disease indicate
that these caregiver groups may benefit the most from
development of coping skills related to decentering,
positive emotion regulation, and negative emotion
regulation. While the answer to the question of why
benefits of mindfulness in these last caregiver groups
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extend to its three components remains unclear, we
posit that providing care to family members in pro-
dromal stages of dementia, who are likely to have
a lower burden of dementia-related symptoms and
behaviors may be less taxing on the caregivers.
This allows engagement of different meta-cognitive
processes; none being overpowered by the severity
and/or frequency of symptoms that characterize later
stages of dementia. Finally, while caregiver mindful-
ness was not consistently associated with caregiver
burden in our study, the evidence of a negative associ-
ation between positive emotion regulation and burden
in caregivers of older adults in early stages of dis-
ease or with low symptom severity is encouraging
and highlights the importance of further validating
these findings in larger samples of these caregiver
groups.

Findings from this study should be interpreted
with consideration of several potential limitations.
First, this is an observational cross-sectional study,
which only allows investigation of baseline correla-
tions between mindfulness and caregiver experience,
care preparedness, care confidence, care burden, and
mood. Correlations help demonstrate that significant
associations exist between these factors but cannot
establish that mindfulness precedes the caregiver out-
comes investigated here. Reverse causality is possible
where mindfulness can be influenced by caregiver
anxiety, stress perception, emotional exhaustion [66].
Intervention studies are better equipped to address
directionality of the relationship to investigate the
factors that determine mindfulness level and what
aspects of mindfulness should be targeted for coping
skill building in caregivers. Second, the small sam-
ple size in our study limited our ability to detect an
effect of mindfulness in adult child caregivers and
caregivers of individuals with DLB. Moreover, it lim-
ited our ability to assess combinations of caregiver
groups or compare caregivers based on characteris-
tics for which information was not available in the
patient chart (e.g., caregiver personally identifiable
information such as age was not required). Future
larger studies are needed to better assess the impact of
mindfulness in caregiver groups such as adult daugh-
ters of patients in later stages of AD or female spouse
of patients in early stages of dementia or younger
versus older caregivers, which will help better target
at risk caregivers. Future studies should also explore
other dementia etiologies (e.g., VCID, FTD) that may
have very different caregiving experiences. Strengths
of our study include the use of AMPS to assess mind-
fulness level and identify the specific mindfulness

processes (i.e., decentering, positive emotion reg-
ulation, and negative emotion regulation) that are
beneficial to caregiver mood and caregiving experi-
ence and the deeply phenotyped clinical population
that allowed better characterization of patients in
terms of stage and etiology of dementia.

In conclusion, our findings have clinical and
public health relevance by identifying the specific
processes/coping skills through which mindfulness
may operate in dementia caregivers. This can aid
in designing successful interventions to improve
caregiving experience, care preparedness, care con-
fidence, and caregiver mood, which are greatly
impacted when providing dementia care to affected
family members. Furthermore, our results suggest
future venues of investigation focused on assessment
of effectiveness of mindfulness-based interventions
that target specific processes (i.e., improving posi-
tive emotion regulation in spouse caregivers) or are
all-scope in design (i.e., improving all three mindful-
ness processes in male caregivers) in specific groups
of caregivers. Improving the caregiving experience
and decreasing caregiver distress remain important
research and clinical goals in the dementia care-
giver community and intervention approaches that
are customized to specific caregiver groups have the
potential to aid in reaching these goals.
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