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Abstract.
Background: This longitudinal study addressed whether mindfulness practice prevents psychological and behavioral symp-
toms, especially mood disorders, in Alzheimer’s disease (AD).
Objective: To assess the incidence of depression in the course of AD and to determine which non-pharmacological treatment
(NPT) is most effective in preventing psychopathological symptoms.
Methods: We conducted a longitudinal, non-inferiority and equivalence randomized clinical trial, repeated-measures design,
with a control group and three experimental treatments: mindfulness, cognitive stimulation, and relaxation. Each experimental
group performed three weekly sessions for two years. The pharmacological treatment of all participants was donepezil (10 mg).
Participants were patients with probable AD without diagnosed depression from the public neurology services of the Canary
Health Service, Spain. Psychological evaluation was performed using the Geriatric Depression Scale (GDS), Hamilton
Depression Rating Scale (HDRS), and Neuropsychiatric Inventory (NPI-Q). The statistical analysis included only patients
who attended at least 75% of the sessions. A nonparametric, repeated-measures analysis was performed with Kruskal-Wallis
H test and between-group differences with Mann-Whitney U test with Bonferroni correction (p < 0.008). Effect size was
calculated with partial eta-squared.
Results: The results showed significant differences with large effect sizes (η²p>0.14) between mindfulness and the rest of
the experimental groups as well as the control in the GDS, HDRS, and NPI-Q scales.
Conclusion: Compared to the other experimental groups, only mindfulness prevented the onset of depression and other
psychopathologies in early-stage AD. Based on its effectiveness in maintaining cognitive functions and preventing psy-
chopathology, we recommend mindfulness as the first-choice NPT for mild to moderate AD.
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INTRODUCTION

The impact of a diagnosis of Alzheimer’s disease
(AD) is one of the most devastating stressful life
events at the end of life. Depending on the premorbid
psychopathological situation of patients, especially
that related to mood disorders, comorbid disorders
that accelerate cognitive, functional, and structural
deterioration in frontotemporal brain areas are to be
expected [1–3].

Different epidemiological studies have shown that
the prevalence of AD is estimated to be between 5%
and 8% of the world population over 65 years of age
[4, 5]. These data are relevant, as approximately 5
million people suffer from this pathology worldwide,
with an estimated 130 million people by 2050 [4]. In
terms of incidence, all studies show that AD expe-
riences an exponential growth from the age of 65
onwards. Recent reviews show an incidence rate of
17.1/1000 per year [5].

The prevalence rate of depression in AD ranges
from 38% to 50% [6, 7]. These data are highly
relevant, as approximately 2.5 million people may
have comorbid depression at different stages of AD.
Recent incidence studies show a comorbidity at 12-
month follow-up of 13% [8]. On the other hand,
prevalence studies in mild to moderate stages show
an oscillation between 14% and 40% [9]. This vari-
ability in the data is mainly due to the underdiagnosis
of major depressive disorder in AD [10], as there is
an overlap of depressive symptomatology with that
of AD. In this context, a mindfulness-based treat-
ment was proposed as a preventive method to delay
the onset of symptoms related to mood disorders in
elderly people with AD.

Currently, the accepted definition of depression is
that established by consensus by the WHO in ICD-
11 [11] or the APA in DSM-5 [12]. However, in
neither classification are there age subtypes, and the
manifestation of depression during aging is not well
defined. Depression in the elderly is an example of a
non-specific and atypical manifestation that is under-
diagnosed, since many physical symptoms can be
the cause of it, such as pain, insomnia, constipation,
diarrhea, paresthesia, etc. [13].

There is consensus in considering depression as a
risk factor for AD [14]. Over the course of the lat-
ter, depressive symptoms manifest more frequently
than in the general elderly population, doubling the
prevalence of these symptoms [13]. It is important to
note that the prevalence of depression increases in the
mild-moderate stages of the disease, decreasing sub-

sequently as depressive symptoms are diluted among
the severity of the manifestations of AD itself [15].

The cognitive processes altered in the course of
a mood disorder are attention, perception, process-
ing speed, memory, and learning ability [14]. Thus,
we can see how the neurodegenerative process itself
shares the same cognitive impairment processes as
AD. However, depression in AD can be character-
ized mainly by the following symptoms: “depressed
mood, anhedonia, social withdrawal, decreased
appetite, psychomotor disturbances, fatigue or lack
of energy, feelings of worthlessness, suicidal ideation
and a desire to die” [13].

In current neuroscientific research, mindfulness
has been defined as the awareness that arises from
paying attention in an intentional and nonjudgmen-
tal way to direct experience as it is in the present
moment [16]. There are different proposals based on
mindfulness to treat elderly people with depression
that have shown a benefit on the reduction of symp-
tomatology [17–23]. The mindfulness-based stress
reduction (MBSR) program, the most widely used to
reduce stress through mindfulness practice, has been
adapted to elderly people with dementia, showing its
usefulness in reducing behavioral disorders in resi-
dential settings [24, 25]. These programs are usually
of short duration, usually 8 weeks, so longitudinal
data are not available. However, the mindfulness-
based Alzheimer’s stimulation (MBAS) program,
used in this randomized clinical trial (RCT), is a pro-
gram designed for three weekly sessions over 2 years
[26].

The overall objective of this longitudinal study
was to explore whether a mindfulness-based inter-
vention can be effective as a treatment to prevent
the onset of psychopathological symptomatology in
mild or moderate stage AD, especially the comor-
bidity of depression. For this purpose, we conducted
an equivalence or non-inferiority RCT with the
usual non-pharmacological treatment (NPT) in AD,
namely cognitive stimulation therapy (CST), as well
as a progressive muscle relaxation (PMR) group.

The hypotheses from which we have started to test
the efficacy of the treatment have been that the com-
bined treatment based on mindfulness (MBAS) with
donepezil will be more effective than:

1. Pharmacological treatment with donepezil with-
out NPT (control group).

2. Cognitive stimulation (CST) with donepezil.
3. Progressive muscle relaxation (PMR) with

donepezil.
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MATERIALS AND METHODS

Design

A randomized, controlled, repeated-measures,
double-blind, non-inferiority and equivalence, four
groups parallel design clinical trial (4 × 5) was con-
ducted in the Canary Islands, Spain. The RCT
was approved by the ethics committee of La
Laguna University (CEIBA2013-0079). To assess
its non-inferiority or equivalence, the MBAS [26]
program was compared to the most used NPTs,
namely CST [27] and PMR [28], as well as to a
usual caretaking-at-home group (control group). All
patients took donepezil (10 mg) during the RCT.
The main characteristics of the trial, inclusion and
exclusion criteria, participants, randomization, non-
pharmacological treatments, and blinding following
the guidelines of Boutron et al. [29] can be found in
our previous RCT publication [26].

Neuropsychological assessment scales

Behavioral and psychological symptoms of
dementia (BPSD) were assessed by means of the
Geriatric Depression Scale (GDS) [30], Hamilton
Depression Rating Scale (HDRS) [31], and the Neu-
ropsychiatric Inventory (NPI-Q) [32]. In all these
scales, an increase in the score indicates a greater
degree of psychopathology or behavioral disorders.
The NPI-Q has a range of scores between 0 and 120,
the GDS from 0 to 15, and the HDRS from 0 to 52
points.

Statistical analysis

Nonparametric statistical analyses have been per-
formed because there are two types of data with
the three scales used. On the one hand, we have
continuous data for the depression and BPSD mea-
sures and, on the other hand, we have ordinal data
for the responses to each of the items of the HDRS
and the NPI-Q. These data are relevant because they
show qualitatively the efficacy of NPTs on specific
psychopathological symptoms. All analyses were
performed using SPSS 22.

To analyze the differences between the NPTs, an
analysis was performed for several independent sam-
ples using the Kruskal-Wallis H test. This test allows
us to resolve experimental situations similar to those
studied with a completely randomized one-factor

ANOVA. The fundamental advantage of this test over
the F statistic of the one-factor ANOVA is twofold:
1) it does not require assumptions about the original
population, and 2) it allows us to work with ordinal
data, namely the analysis used for the items of the
HDRS and NPI-Q scales.

The Kruskal-Wallis H statistic allows us to obtain
a general probability of the existence of differences
between the different treatment groups. However, it
does not establish between which groups the differ-
ence occurs: to perform this analysis, we used the
Mann-Whitney U test for two independent samples.
In this case, we decided to apply the Bonferroni sta-
tistical correction to control the error rate. Since we
have four groups, three experimental and one con-
trol, we need to make six two-by-two comparisons:
1) MBAS versus PMR, 2) MBAS versus CST, 3)
MBAS versus control, 4) PMR versus CST, 5) PMR
versus control, and 6) CST versus control. The appli-
cation of the Bonferroni correction leads to decisions
being based on a significance level of 0.05/6 = 0.008.
In other words, two groups are considered to differ
significantly from each other when the critical level
obtained is less than 0.008; when the score is less than
0.05, it is simply a statistical trend.

Finally, eta-squared (�²p), a parametric effect size
measure, was used to match a subgroup of patients
with only mild-moderate AD.

RESULTS

The results showed that the mean of all the scores
remained stable, below the cut-off points that would
indicate a comorbid psychopathological state, as
shown in Table 1. Considering the cut-off points
established for each of the scales, Fig. 1 shows the
number of subjects who presented depression scores
throughout the treatment for each of the interven-
tions, with MBAS presenting the lowest number of
subjects with depression. Overall, the incidence of
depression in the sample was 6.2% at 6 months, 7.5%
at 12 months, 9.2% at 18 months, and 15.2% at 24
months.

It should be noted that there were no significant dif-
ferences in the pre-treatment phase (i.e., at baseline)
as the absence of psychopathology was an inclusion
or exclusion criterion in the RCT [26]. However,
there were significant differences with all measures
throughout the intervention phase from the first post-
treatment measure at 6 months as shown in Table 2.
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Table 1
Descriptive statistics for the assessment of depressive symptoms

Psychopathological Assessment MBAS PMR CST CONTROL
MEAN (±SD) MEAN (±SD) MEAN (±SD) MEAN (±SD)

GDS (Cut point 11) Baseline 2.68 (3.32) 3.16 (3.76) 2.70 (3.58) 3.08 (3.48)
6 months 2.92 (3.62) 4.47 (4.07) 5.63 (3.77) 5.50 (5.12)
12 months 2.84 (2.91) 6.22 (3.10) 6.07 (3.55) 6.46 (4.16)
18 months 2.22 (2.47) 6.44 (2.18) 6.37 (1.67) 6.75 ((3.21)
24 months 1.83 (2.47) 7.19 (2.99) 6.11 (2.34) 7.38 (1.95)

HDRS (Cut point 14) Baseline 5.32 (7.66) 6.25 (7.08) 5.59 (8.31) 5.88 (8.27)
6 months 5.68 (6.09) 7.94 (5.79) 9.85 (6.02) 9.92 (8.45)
12 months 5.54 (4.38) 10.84 (5.44) 10.70 (5.99) 10.75 (6.63)
18 months 5.24 (3.77) 10.94 (4.85) 11.26 (4.05) 11.79 (5.66)
24 months 5.83 (3.41) 12.44 (5.84) 11.00 (4.61) 13.00 (4.33)

NPI-Q (Cut point 60) Baseline 12.19 (18.96) 11.81 (15.52) 13.93 (21.13) 15.17 (22.40)
6 months 10.81 (15.52) 13.19 (13.71) 21.15 (17.26) 20.83 (22.85)
12 months 8.97 (11.51) 19.16 (14.43) 23.44 (16.23) 22.46 (17.74)
18 months 8.62 (9.00) 19.25 (12.81) 24.74 (12.85) 26.50 (16.84)
24 months 9.29 (8.13) 23.34 (16.16) 22.48 (14.62) 29.08 (14.59)

MBAS, Mindfulness-based Alzheimer’s Stimulation; CS, Cognitive Stimulation; PMR, Progressive Muscle Relaxation; GDS, Geriatric
Depression Scale; HDRS, Hamilton Depression Rating Scale; NPI-Q, Neuropsychiatric Inventory Questionnaire.

Fig. 1. Subjects diagnosed with depression. MBAS, Mindfulness based Alzheimer Stimulation; PMR, Progressive Muscle Relaxation; CST,
Cognitive Stimulation Therapy.

Evolution of GDS scores

Table 3 shows the significant differences and large
effect sizes (i.e., �²p>0.14) between MBAS and the
rest of the experimental groups and the control,
with no significant differences between the rest of
the experimental groups and the control, nor among
themselves.

MBAS presented better scores than CST from 6
months to the end of the study and than PMR and the
control from 12 months. Figure 2 shows the average
evolution of the evaluations throughout the study. It is

important to highlight that the PMR, CST, and control
groups present a progressive increase in the scores
throughout the study, whereas the tendency of the
scores of the MBAS group is to remain constant.

Evolution of HDRS scores

As can be seen in Table 4, there are only significant
differences and large effect sizes between MBAS and
the rest of the groups, with no significant differences
among the rest of the groups throughout the study, as
in the case of the previous scale, the GDS. Figure 3
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Table 2
Assessment of depression and psychological and behavioral symptoms

Psychopathological Assessment Baseline 6 months 12 months 18 months 24 months

GDS
Chi-squared 1.016 8.538 23.087 45.079 49.140
Degree of freedom 3 3 3 3 3
p 0.797 0.036 0.000 0.000 0.000
HDRS
Chi-squared 2.536 9.003 22.741 37.994 44.761
Degree of freedom 3 3 3 3 3
p 0.469 0.029 0.000 0.000 0.000
NPI-Q
Chi-squared 1.337 8.254 20.991 31.778 31.741
Degree of freedom 3 3 3 3 3
p 0.720 0.041 0.000 0.000 0.000

Kruskal-Wallis Statistic (p < 0,05). Grouping variable: treatment group. GDS, Geriatric Depression Scale, HDRS, Hamilton Depression
Rating Scale, NPI-Q, Neuropsychiatric Inventory Questionnaire.

Table 3
Comparison for treatment group pairs in GDS

Treatment group Baseline 6 months 12 months 18 months 24 months Effect Size

MBAS versus PMR η²p
U de Mann-Whitney 521.000 445.000 264.500 137.500 95.500 0.304
Z –0.689 –1.637 –3.850 –5.434 –5.862
p 0.491 0.102 0.000 0.000 0.000
MBAS versus CST η²p
U Mann-Whitney 479.500 284.00 229.000 104.50 125.00 0.311
Z –0.023 –2.816 –3.558 –5.336 –4.978
p 0.981 0.005 0.000 0.000 0.000
MBAS versus Control η²p
U Mann-Whitney 432.50 346.500 209.500 125.000 85.000 0.326
Z –0.727 –1.958 –3.843 –4.909 –5.399
p 0.467 0.050 0.000 0.000 0.000
PMR versus CST η²p
U Mann-Whitney 361.500 356.000 383.000 370.500 336.000 0.000
Z –0.710 –1.245 –0.323 –0.534 –1.130
p 0.478 0.213 0.747 0.593 0.258
PMR versus Control η²p
U Mann-Whitney 402.000 362.000 357.500 323.500 371.500 0.004
Z –0.017 –0.669 –0.737 –1.069 –0.272
p 0.987 0.504 0.461 0.2850 0.272
CST versus Control η²p
U de Mann-Whitney 301.500 324.000 320.500 286.500 251.500 0.007
Z –0.722 –0.259 –0.323 –0.739 –1.457
p 0.471 0.796 0.747 0.460 0.145

Mann-Whitney Statistic with Bonferroni statistical correction (p < 0,008). MBAS, Mindfulness based Alzheimer Stimulation; PMR, Pro-
gressive Muscle Relaxation; CST, Cognitive Stimulation Therapy.

shows the evolution of the mean score throughout the
study, along the same lines as the previous GDS scale.

HDRS scores qualitatively show that MBAS pre-
sented lower scores throughout the study, keeping
these scores in a range of values considered as normal.
The rest of the groups increased their scores, passing
through a mild depressive stage until they developed
a depressive disorder in 15.2% of the cases.

Nonparametric analysis of each of the HDRS items
shows that MBAS outperforms the other NPTs on the
following items:

1. Depressed Mood: differences with PMR
(Z = –2.472, p = 0.013) from 18 months
onwards, with CST (Z = –3.041, p = 0.002) and
control (Z = –3.404, p = 0.001) from 6 months.

2. Insomnia, early in the night: differences with
PMR (Z = –2.824, p = 0.009) and with CST
(Z = –3.711 p = 0.000) from 6 months, and
from 12 months with control (Z = –3.420,
p = 0.001).

3. Insomnia, middle of the night: differences
with PMR (Z = –2.596, p = 0.009), and CST
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Fig. 2. Evolution of depression scores (GDS). MBAS, Mind-
fulness based Alzheimer Stimulation; PMR, Progressive Muscle
Relaxation; CST, Cognitive Stimulation Therapy.

(Z = –2.209 p = 0.027) from 6 months, and
with control (Z = –2.592, p = 0.010) from 12
months.

4. Insomnia, early hours of the morning: dif-
ferences with PMR (Z = –2.710, p = 0.007)
and with CST (Z = –2.172, p = 0.030) from
6 months, and with control (Z = –2.092,
p = 0.036) from 12 months.

Fig. 3. Evolution of depression scores (HDRS). MBAS, Mind-
fulness based Alzheimer Stimulation; PMR, Progressive Muscle
Relaxation; CST, Cognitive Stimulation Therapy.

5. Agitation: differences with PMR (Z = –3.326,
p = 0.001) at 24 months, with CST (Z = –3.793,
p = 0.000) and control (Z = –2.968, p = 0.003)
from 12 months.

6. Anxiety Psychic: differences with PMR
(Z = –2.817, p = 0.005) and control
(Z = –2.354, p = 0.019) from 6 months,
and with CST (Z = –3.913, p = 0.000) from 12
months.

Table 4
Comparison for treatment group pairs in HDRS

Treatment group Baseline 6 months 12 months 18 months 24 months Effect Size

MBAS versus PMR η²p
U de Mann-Whitney 469.500 417.500 256.000 182.000 117.000 0.208
Z –1.376 –1.936 –3.945 –4.890 –5.497
p 0.169 0.053 0.000 0.000 0.000
MBAS versus CST η²p
U Mann-Whitney 481.000 288.000 230.500 132.000 153.500 0.223
Z 0.001 –2.722 –3.523 –4.907 –4.418
p 0.999 0.006 0.000 0.000 0.000
MBAS versus Control η²p
U Mann-Whitney 462.500 339.500 217.000 147.500 68.500 0.230
Z –0.299 –2.000 –3.716 –4.5560 –5.557
p 0.765 0.045 0.000 0.000 0.000
PMR versus CST η²p
U Mann-Whitney 329.500 324.500 388.500 356.000 352.000 0.000
Z –1.261 –1.263 –0.234 –0.762 –0.822
p 0.207 0.207 0.815 0.446 0.411
PMR versus Control η²p
U Mann-Whitney 346.000 364.500 372.500 327.000 351.000 0.003
Z –0.971 –0.619 –0.492 –1.011 –0.604
p 0.332 0.536 0.623 0.312 0.546
CST versus Control η²p
U de Mann-Whitney 325.000 320.500 326.500 298.000 2456.000 0.003
Z –0.280 –0.322 –0.212 –0.512 –1.496
p 0.779 0.748 0.832 0.609 0.135

Mann-Whitney Statistic with Bonferroni statistical correction (p < 0,008). MBAS, Mindfulness based Alzheimer Stimulation; PMR, Pro-
gressive Muscle Relaxation; CST, Cognitive Stimulation Therapy.
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Fig. 4. Evolution of behavioral and psychological symptoms of
dementia (NPI-Q). MBAS, Mindfulness based Alzheimer Stim-
ulation; PMR, Progressive Muscle Relaxation; CST, Cognitive
Stimulation Therapy.

7. Anxiety Somatic: differences with CST
(Z = –2.788, p = 0.005) from 6 months, and
with PMR (Z = –3.331, p = 0.001) and control
(Z = –3.516, p = 0.000) from 12 months.

8. Somatic symptoms gastrointestinal: differ-
ences with CST (Z = –2.366, p = 0.018)

and control (Z = –2.366, p = 0.018) from 12
months, and with PMR (Z = –2.104, p = 0.035)
from 18 months.

9. General somatic symptoms: differ-
ences with PMR (Z = –2.515, p = 0.012),
CST (Z = –2.820, p = 0.005) and control
(Z = –2.891, p = 0.004) from 12 months.

10. Loss of weight according to measurements:
differences with CST (Z = –2.564, p = 0.010)
and control (Z = –3.166, p = 0.002) from 12
months.

11. Insight: differences with CST (Z = –2.562,
p = 0.010) and control (Z = –2.401, p = 0.016)
from 18 months.

Evolution of NPI-Q scores

Lastly, the results of the NPI are shown, where
not only results associated with mood, but also psy-
chological and behavioral symptoms associated with
AD and the degree of discomfort for the caregiver
are assessed. Table 5 also shows that there are only
significant differences with large effect sizes between
MBAS and the rest of the NPTs and the control group.
There is also a significant difference at 18 months
between PMR and control, but this is not maintained
in the evaluation at 24 months. There are also no sig-

Table 5
Comparison for treatment group pairs in NPI-Q

Treatment group Baseline 6 months 12 months 18 months 24 months Effect Size

MBAS versus PMR η²p
U de Mann-Whitney 496.000 467.500 314.500 300.000 205.500 0.120
Z –1.020 –1.373 –3.222 –3.391 –4.340
p 0.308 0.170 0.001 0.001 0.00
MBAS versus CST η²p
U Mann-Whitney 474.000 298.000 210.000 156.000 188.000 0.218
Z –0.113 –2.686 –3.839 –4.574 –3.912
p 0.910 0.007 0.000 0.000 0.000
MBAS versus Control η²p
U Mann-Whitney 451.500 359.000 235.000 156.000 124.000 0.226
Z –0.472 –1.845 –3.493 –4.450 –4.719
p 0.637 0.065 0.000 0.000 0.000
PMR versus CST η²p
U Mann-Whitney 352.500 289.500 319.000 281.500 392.500 0.020
Z –0.862 –1.837 –1.347 –1.949 –0.168
p 0.389 0.066 0.178 0.051 0.866
PMR versus Control η²p
U Mann-Whitney 371.000 358.500 345.000 256.000 308.000 0.034
Z –0.542 –0.729 –0.930 –2.170 –1.311
p 0.588 0.466 0.352 0.030 0.190
CST versus Control η²p
U de Mann-Whitney 319.500 318.500 331.000 287.500 249.000 0.003
Z –0.393 –0.364 –0.128 –0.708 –1.434
p 0.694 0.716 0.898 0.479 0.152

Mann-Whitney Statistic with Bonferroni statistical correction (p < 0,008). MBAS, Mindfulness based Alzheimer Stimulation; PMR, Pro-
gressive Muscle Relaxation; CST, Cognitive Stimulation Therapy.
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nificant differences between the rest of the groups
throughout the study.

The scores shown in each of the items qualitatively
show that the mindfulness group presented lower
scores throughout the study, keeping these scores
at normal values. The rest of the groups increased
their scores, producing the behavioral and psycholog-
ical disorders characteristic of the disease. Therefore,
it can be affirmed that mindfulness-based practice
seems to favor the prevention of the onset of psycho-
logical and behavioral symptoms in mild or moderate
AD in our study.

Nonparametric analysis of each of the NPI-Q items
shows that MBAS outperforms the other NPTs on the
following items:

1. Delusions: differences with PMR (Z = –2.517,
p = 0.012) from 18 months, with CST
(Z = –2.221, p = 0.026) from 12 months and
control (Z = –2.180, p = 0.029) from 6 months.

2. Agitation/aggression: differences with PMR
(Z = –2.927, p = 0.003) only at 24 months, while
with CST (Z = –3.456 p = 0.001) and control
(Z = –3.409, p = 0.001) from 12 months.

3. Depression/Dysphoria: differences with PMR
(Z = –2.495, p = 0.013) from 18 months, with
CST (Z = –2.519 p = 0.012) from 12 months
and with control (Z = –2.651, p = 0.008) from
6 months.

4. Anxiety: differences with PMR (Z = –2.712,
p = 0.007), CST (Z = –3.422 p = 0.001) and con-
trol (Z = –3.468 p = 0.001) from 12 months.

5. Apathy/Indifference: difference with control
(Z = –3.250, p = 0.001) at 18 months.

6. Irritability/Lability: differences with PMR
(Z = –2.712, p = 0.007) from 6 months, with
CST (Z = –3.755 p = 0.000) from 12 months
and with control (Z = –3.056 p = 0.002) from 18
months.

7. Night-time Behaviors: differences with PMR
(Z = –2.480, p = 0.013), CST (Z = –2.582
p = 0.010) and control (Z = –2.707 p = 0.007)
from 12 months.

8. Appetite/Eating: differences with PMR
(Z = –2.880, p = 0.004), CST (Z = –2.593
p = 0.010) and control (Z = –3.527 p = 0.000)
from 12 months.

DISCUSSION

The treatment of depression and BPSD in AD
remains one of the greatest challenges in clinical prac-

tice to delay the functional deterioration of patients
and avoid institutionalization. In this RCT, comor-
bidity was 15.2%, similar to the rate found in other
incidence studies [8].

Traditionally, the main approach to depression
in this disease is pharmacological treatment with
antidepressants, although there are insufficient data to
justify this and research needs to improve, especially
in depression comorbid with AD [7]. However, there
is some consensus suggesting that the main approach
in AD should start with a NPT [15].

In this study, a non-pharmacological treatment
based on CST was included because there is
a widespread emphasis on training these abili-
ties to improve the overall condition of patients,
including psychopathology. However, this study
shows that despite maintaining cognitive abilities
in at least 2 years of follow-up [26], CST is
not sufficient to prevent comorbidity with depres-
sion and BPSD, as shown by the data presented.
These data are in line with other studies, because
despite improving cognition, CST does not improve
depressive symptomatology [33, 34]. Therefore,
a non-pharmacological treatment that specifically
addresses the prevention of depression and psy-
chopathology is necessary. In this sense, functional
stimulation in daily activities based on mindfulness
may be a solution, as it favors the prevention of psy-
chopathology as also shown in this study.

Intervention on mood disorders, anxiety, or other
BPSD in mild or moderate AD should be approached
with a treatment that improves coping strategies
to stabilize psychopathology and prevent cognitive
symptoms due to depression from increasing cogni-
tive impairment. In this regard, mindfulness-based
interventions in older people with AD are proving to
be an effective treatment for depression [17, 21–24].
Therefore, the longitudinal findings of this study
reinforce the need to include continued mindfulness-
based treatment as a way to prevent or manage the
presence of psychopathology.

MBAS can be considered as a preventive tool in
the onset of depressive symptomatology in the first
place and, in the second place, as a treatment for the
control of anxiety, insomnia, agitation, and somatic
symptoms. MBAS would be in the same line of action
as the mindfulness-based cognitive therapy (MBCT)
for depression developed especially for relapse and
suicide prevention [3].

Finally, we note that the data from this study
corroborate the competence-environmental pressure
interaction model, which holds that the ability of
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an elderly person to interact competently with the
environment decreases as functionality is lost [35].
Functionality decreases in AD patients in the fol-
lowing order: first, advanced daily living activities
such as working, followed by instrumental ones such
as shopping, and finally basic ones such as eating
or showering. It is important to highlight this aspect
for at least two reasons: the first is that it is usually
assumed that training cognition improves function-
ality and thus improves the ability to cope with
environmental demands; the second is that the family
tends to reduce the demands on advanced and instru-
mental activities of daily living, limiting the patient’s
development.

This study showed that the stimulation of cogni-
tive abilities did not prevent psychopathology, as the
CST group evolved negatively, worsening its psy-
chopathological situation throughout the two-year
treatment phase of the RCT. This aspect is espe-
cially relevant in the case of the CST group, because
although cognitive abilities are better maintained
than with the control group [26], scores in the psy-
chopathological area worsen in general. Therefore, it
is necessary to address all mental processes involved
in the psychopathology of elderly people with AD
and not only to attribute the changes to the loss of
cognitive abilities.

Likewise, this study has also shown that the psy-
chopathological situation of the PMR and control
groups progressively worsens over the two-year treat-
ment phase of the RCT, both displaying significant
differences with MBAS.

The main objective of this work was to show
that a psychological treatment program based on
mindfulness, from the joint attention approach
[36], is useful to prevent the onset of comorbid
psychopathology throughout the course of mild-
moderate AD. Whereas some studies have shown
that mindfulness-based programs improve depres-
sive symptoms [17–23] and others based on MBSR
decrease BPSD in advanced stages [24, 25], this is
the first study to show that mindfulness practice in a
population of AD patients without psychopathology
at baseline prevents the onset of BPSD, especially
anxiety and depression.

It is important to highlight that participants in the
mindfulness group have maintained stable scores on
the depression and BPSD scales during the two years
of the intervention. Furthermore, compared to the rest
of the participants, the mindfulness training program
in daily activities MBAS shows better overall scores
from 12 months and in some cases from 6 months,

especially in the areas related to depression, anxiety,
and sleep disorders. This is very relevant, since the
rest of the experimental groups or the control group
treated only with donepezil do not show a mainte-
nance of scores in depression measured with GDS or
HDRS or in BPSD measured with the NPI-Q.

Therefore, the first conclusion that can be derived
from this research work is that mindfulness-based
training can be proposed as an adjuvant to prevent
psychopathology in AD.

The second conclusion is that mindfulness train-
ing is particularly effective in preventing the onset
of depressive symptomatology during two years of
intervention. Importantly, this shows that continued
mindfulness practice can slow the mood-associated
cognitive decline that occurs in the early stages of
AD and, therefore, mindfulness can potentially slow
cognitive decline that is not directly related to neu-
rodegeneration but to depression. For this reason, the
course of cognitive decline in the MBAS group is
insidious, maintaining a degeneration curve with little
cognitive loss [26].

The third conclusion is the main novelty of this
study, the application of mindfulness jointly with
caregivers in the development of activities of daily
living, based on the paradigm of joint attention [36].
Joint attention is the essential condition on which
communication and cognitive development are built.
The perceptual experience changes when attending
to an object alone versus when attending jointly with
another person. In this case, in addition to the object,
the existence of the other person attending jointly
becomes a constituent element of the experience. This
aspect is important because the patient does not feel
judged for not responding to a task with an exter-
nally determined outcome. Shared mindfulness tasks
implicitly involve the development of different cog-
nitive capacities that allow the patient to develop a
state of serenity while the practice enables the con-
solidation of an affective bond with the caregiver.

In summary, this is the first comparative longi-
tudinal study showing that the combination of a
mindfulness-based treatment with donepezil is help-
ful in preventing the onset of psychopathology in
the course of AD. It had previously been shown that
mindfulness also allows cognitive and functional sta-
bility [26], being in this sense equivalent to CST.
The equivalence of MBAS to CST in maintaining
cognitive function and its superiority in preventing
psychopathology lead us to suggest that mindfulness
should be considered the NPT of first choice for the
treatment of mild to moderate AD. New multicen-
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ter RCT studies will be necessary to reproduce these
results and validate our conclusion.

Limitations

This RCT was the first study that sought to
demonstrate longitudinally and comparatively that
mindfulness practice has a benefit as a NPT. How-
ever, one of its major limitations lies in the exclusive
evaluation with psychometric scales, since it was not
possible to use brain imaging markers due to their
cost. It is equally important to highlight that the
decision to compare mindfulness with other NPTs
reduced the number of experimental subjects in each
group. Nevertheless, we considered that we had to
compare the mindfulness program with other estab-
lished treatments for this population, since further
research on a mindfulness-based treatment for AD is
not justified if it does not provide convincing com-
parative data.

The MBAS program has shown that mindful-
ness is effective compared to other treatments, and
a larger clinical trial with brain imaging measures,
biomarkers and new psychometric tests should now
be conducted. New data with these clinical follow-
up measures could ratify in AD the same results
found in populations with depression after applying
the MBSR program [37], thus verifying the change
or maintenance of brain structure in AD.
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