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Abstract
New strategies are needed to help people cope with the repercussions of neurodegenerative disorders such as Alzheimer’s
disease. Patients and caregivers face different challenges, but here we investigated an intervention tailored for this combined
population. The program focused on training skills such as attending to the present moment nonjudgmentally, which may help
reduce maladaptive emotional responses. Patients participated together with caregivers in weekly group sessions over 8 weeks.
An assessment battery was individually administered before and after the program. Pre–post analyses revealed several benefits,
including increased quality-of-life ratings, fewer depressive symptoms, and better subjective sleep quality. In addition, participants
indicated that they were grateful for the opportunity to learn to apply mindfulness skills and that they would recommend the
program to others. In conclusion, mindfulness training can be beneficial for patients and their caregivers, it can be delivered at
low cost to combined groups, and it is worthy of further investigation.

Keywords
neurodegenerative disorders, mild cognitive impairment, Alzheimer’s disease, caregiver stress, mindfulness-based stress
reduction (MBSR)

Introduction

Neurodegenerative disorders like Alzheimer’s disease (AD)

produce many negative consequences. Insidious memory diffi-

culties are often the first sign, followed by a progressive cogni-

tive decline that ultimately robs patients of their independence

and their identities. The progression of symptoms combined

with a dire outlook for the future entails a heavy burden both

for patients and for their families. Neurodegenerative diseases

are particularly problematic for caregivers who are often close

family members. Caregivers are subject to increased incidence

of anxiety, depression, immune dysfunction, and other health

concerns as well as an increased mortality rate.1-5 Given the

increasing prevalence of these age-related diseases, the finan-

cial and personal costs constitute a considerable burden on

society likely to get worse. Interventions that can help people

cope with progressive neurodegenerative disorders more effec-

tively could thus be of substantial value.

Here, we describe a novel application of an intervention

known as mindfulness training, in which participants are taught

a series of attentional and emotional skills. This training was

designed to decrease levels of stress, improve mood, and lessen

tendencies to habitually react in maladaptive ways. The proce-

dures can readily be implemented in various community contexts

at a low cost and with low risk of negative consequences.

Although the needs of patients and their caregivers differ in

important ways, there may be advantages in providing a simulta-

neous intervention for both parties. For example, some caregivers

may find it easier to attend regular sessions when they can bring
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the patient along, participating together may turn out to be an

enjoyable group activity, and caregiver support with practicing

skills between sessions may increase patient compliance and suc-

cess. Moreover, psychological benefits may lead to improved

patient–caregiver interactions. Accordingly, we tailored a pro-

gram of mindfulness training to be applicable to the needs and

abilities of both patients with early-stage cognitive difficulties

and their caregivers.

Mindfulness is a term with multiple possible definitions, but

the meaning here is most closely tied to the idea of maintaining

awareness to events of the present moment with acceptance.

The mindfulness intervention we applied has its roots in

Buddhist contemplative traditions and the program of

Mindfulness-Based Stress Reduction (MBSR) developed by

Jon Kabat-Zinn.6 Such programs typically last 8 weeks and

consist of weekly group sessions, each with a different learning

assignment. The training protocol we adapted similarly empha-

sizes each individual’s ability to deeply experience and enjoy

the present moment. This approach may be particularly useful

for counteracting worries about the future that are so prevalent

in patients and caregivers.

Prior studies have not examined mindfulness training for

patients with Alzheimer’s disease or for combined groups of

patients and caregivers. However, similar psychosocial-

educational programs have been applied to a variety of

other clinical disorders.7-10 A recent review and meta-

analysis of research in this area highlighted evidence for

improvements in depression, anxiety, and pain.11 Although

there is still much to learn about the mechanisms whereby

mindfulness training can be beneficial, some research has

documented brain changes that might be relevant. For

example, one study found increases in measures of regional

gray matter density following an MBSR intervention.12

Although a variety of other findings from recent research

on mindfulness could be mentioned in this context, we focus

here on the literature most relevant to applications of mind-

fulness therapies in elder individuals with memory dysfunc-

tion and in caregivers of such individuals.

Mindfulness training and related interventions may be par-

ticular beneficial for dementia caregivers.13 Such individuals

may learn to regard distressing thoughts in a detached and non-

judgmental manner, leading to decreased depression and anxi-

ety due to an improved sense of self-efficacy,14 in keeping with

interventions previously found to combat caregiver stress.15 In

caregivers aged 60 to 85 years, McBee16(p262) reported that

mindfulness therapy led to a ‘‘decrease in stress and somatic

complaints as well as an increased satisfaction in the caring

role.’’ Several accounts indicate that mindfulness methods can

be useful for the well-being of patients and family members

during advanced aging and in the progression of AD.17-19

Although the extant research provides a firm basis for hypothe-

sizing that caregivers have much to gain from a program of

mindfulness training, what remains unclear is how valuable

such a program would be for patients with memory impair-

ment, and whether an intervention with patients and their care-

givers together can be successful.

Although there have been no formal investigations of

whether mindfulness interventions can be helpful in the earliest

stages of AD, there is evidence that mindfulness training can be

implemented with success in other groups of older individu-

als.20-22 In the present study, we targeted patients having mild

cognitive symptoms, on the assumption that their capabilities

would allow them to be active participants and gain from the

instruction. Many types of memory are preserved in early

stages of AD, including the skill-learning abilities and other

repetition-based capacities that may be necessary for learning

mindfulness skills.23-26 Importantly, caregivers can support

patients in learning and practicing mindfulness skills.

In our study, we included a broad spectrum of participants.

We sought results that would pertain to the type of mindfulness

program that might be possible in typical communities, where

groups would not be restricted to any one narrowly defined

patient or caregiver category. Therefore, patients having vari-

ous age-related cognitive deficits were included as long as

symptoms were not prohibitively advanced.

To characterize the participants and assess effects of the

intervention, we administered a broad set of tests once before

and again after the intervention. Although we did not contrast

pre–post effects with those of any other interventions, in the

discussion section we consider possibilities for future research

to directly compare mindfulness programs to other potentially

useful interventions. The chief purpose of the study was to

implement a mindfulness program for patients and caregivers

that could be a model for future interventions. Our chief

hypothesis was that patients and caregivers who completed the

program would experience improvements in well-being and

mood. Results are presented that can guide the future applica-

tion of these sorts of therapeutic strategies and that may also

have implications for the more general use of mindfulness

training in groups of older individuals, including those who are

healthy, those having a disease, and those taking on a caregiver

role for someone else.

Methods

Participants

Recruitment efforts emphasized patient–caregiver pairs, but

individual caregivers and individual patients were also allowed

to participate. None of the procedures required having a partner

present. The inclusion criteria were (1) patient or caregiver sta-

tus, (2) willingness to participate in the intervention and the

testing sessions, and (3) the ability to understand instructions

and complete the various tasks entailed by the assessment and

intervention procedures. Participants were recruited through

the university Alzheimer’s Disease Center, local advertise-

ments, and word of mouth.

The final sample was comprised of 37 participants. Demo-

graphic information is provided in Table 1. The sample

included 29 individuals who were part of a patient–caregiver

pair (including 2 caregivers who attended with the same patient

and 2 caregivers who attended with patients who participated in
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the intervention but could not undergo the assessments, and so

were not included in the final sample). Patients who partici-

pated without a caregiver (n ¼ 4) were deemed to be function-

ing at a level sufficient for learning mindfulness skills on their

own. An additional 6 individuals dropped out of the study

before completing the procedure. The final sample was mostly

caucasian and included 1 African-American and 2 Hispanic

participants.

Most of the patients were diagnosed either with dementia

likely due to AD neuropathology (n ¼ 9) or with mild

cognitive impairment (MCI; n ¼ 2) based on published

research diagnostic criteria.27,28 Other patients had memory

loss due to multiple strokes (n ¼ 2), memory complaints

without a clinical diagnosis (n ¼ 3), or frontotemporal

dementia (n ¼ 1). Caregivers for the patients were their

spouses (n ¼ 13), adult children (n ¼ 5), a daughter-in-

law (n ¼ 1), and a mother-in-law (n ¼ 1). Participants gave

written informed consent (all participants were able to con-

sent for themselves). Monetary compensation of US$100

was provided to cover transportation costs.

Procedure

Participants completed an assessment battery within 2

weeks of starting the program (mean 7.7 days prior to start)

and again within 2 weeks of completing the program (mean

3.4 days after completion). Testing was conducted individu-

ally and lasted 1 to 2 hours. A posttreatment questionnaire

to evaluate participants’ experiences in the program was

completed along with the second assessment battery. The

mindfulness program included 8 sessions, scheduled on a

weekly basis, and each lasting approximately 90 minutes.

Data presented were collapsed across 4 separate 8-week

groups, each with 7 to 12 participants. Groups met in a

medical school conference room or in a classroom in a local

senior center. The full procedure received approval from the

appropriate institutional review board.

Mindfulness Program

Group sessions were designed with a specific orientation to the

needs of patients with memory loss due to a terminal illness and

to the needs of their caregivers. The pace of instruction was

slow, physical exertion requirements were minimal, and the

leader was constantly attentive to participants’ level of under-

standing. As outlined in Table 2, sessions included a progres-

sion of mindfulness practices, such as attending to breathing,

attending to bodily sensations, attending to movement, and

attending to thoughts with acceptance. Although the general

features resembled that of typical MBSR programs, there were

also elements drawn from dialectical behavior therapy and

from acceptance and commitment therapy.

To help incorporate mindfulness into daily life, exercises

were practiced during group sessions and participants were

asked to engage in specific exercises between sessions.

These exercises (‘‘homework’’) related to each week’s

teaching goals, and participants were asked to spend 30 to

60 minutes each day on these exercises and to keep a writ-

ten record. Participants were also given a CD, with separate

audio tracks that guided participants through the specific

exercises for each week.

Weekly group sessions thus included a discussion of the

mindfulness practices from the previous week; introduction

and discussion of a new mindfulness concept; and assignment

of the next week’s homework. Meditation periods were shorter

than in typical MBSR programs, with less homework and no

extended retreat. An example of a session that covered some

of the key concepts in a similar way (but was not part of the

present program) is available online (http://pallerlab.psych.

northwestern.edu/workshop.html).

Table 2. Mindfulness Training Sessions.

Week Lesson Practices

Week 1 Overview of mindfulness Mindfulness of breath; mindfulness of body; mindful check-in
Week 2 Mindfulness as remembering; connecting mind and body Gentle standing yoga; mindfulness of pleasant events
Week 3 Pain and suffering Gentle floor yoga; mindfulness of pleasant and unpleasant events
Week 4 Integrating mindfulness into everyday life Mindfulness of breath and body
Week 5 Observing what is happening without getting involved Mindfulness of thoughts
Week 6 Having compassion when you are in pain; sleep hygiene Loving-kindness practice
Week 7 Being open to whatever happens Choiceless awareness; walking meditation
Week 8 How to keep up a meditation practice; outside resources

for continuing practice

Table 1. Participant Demographics.

Type of Participant Number of Participants Age Range, years Mean Age, years Gender Composition Mean Years of Education

Patient 17 55-81 72.0 12 males and 5 females 17.1
Caregiver 20 31-98 62.5 4 males and 16 females 16.6
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Assessment

Tests were selected to fully characterize cognitive and psycho-

logical status at the outset, to cover a range of possible inter-

vention effects, and to be repeatable on 2 testing occasions.

However, our primary predictions for intervention effects con-

cerned depression and quality of life. Patients completed these

tests in an interview format with an experimenter. Caregivers

completed questionnaires at their own pace.

The following tests were included for all patients and

caregivers:

� Quality of life in AD (QOL-AD)29: This test was created

to be straightforward for people with some cognitive

decline. Each participant rated his or her own circum-

stances. The 13 items pertain to factors often indicative

of general feelings about one’s life, such as relationships

with family and friends, living situation, and mood.

Each item was rated on a 4-point scale (poor/fair/

good/excellent), yielding a maximum possible score of

52 (excellent on all factors). Scores were prorated for

6 single participants who, understandably, did not com-

plete the item about marital satisfaction. Scores in our

sample ranged from 16 to 52 points.

� Geriatric Depression Scale (GDS)30: The GDS was

designed to assess depression in geriatric populations.

The 30-item scale yields scores indicative of normal

mood (0-9), mildly depressed (10-19), or severely

depressed (20-30). In the initial session, most partici-

pants scored in the normal range (9 patients and 12 care-

givers), some scored in the mildly depressed range (7

patients and 4 caregivers), and a few in the severely

depressed range (1 patient and 4 caregivers).

� Pittsburg Sleep Quality Inventory (PSQI)31: The PSQI

provides a standard measure of subjective sleep quality.

Higher scores indicate poorer sleep.

� Beck Anxiety Inventory (BAI)32: The BAI provides a

standard measure of anxiety. Higher scores indicated

more symptoms of anxiety.

� Trail-Making Tests A and B33: These tests assess exec-

utive visual attention and task switching, functions often

thought to be dependent on the integrity of prefrontal

cortex. Scores are tallied as the number of seconds to

complete each of the 2 tests. In Part A, participants con-

nect 25 numbered circles in sequential order, which

requires minimal executive control. In Part B, the circles

contain numbers and letters, so there is a large executive

component; participants must alternate in sequence

between numbers and letters, numerically and alphabe-

tically, while inhibiting the automatic response of con-

tinuing with numbers alone or letters alone.

� Repeatable Battery for the Assessment of Neuropsycho-

logical Status (RBANS)34: The RBANS assesses multi-

ple areas of cognitive function and includes different test

forms for use across sessions. There is a total score as

well as scores from 5 subscales, all age normed.

The following tests were included for caregivers only.

� Revised Memory Problem and Behavior Checklist

(RMPBC)35: This test checks for the presence of

memory-related problems, depression, and disruptive

behaviors in the patients, and assesses the extent to

which caregivers are distressed by these behaviors.

Higher scores indicate higher prevalence of the beha-

viors and more distress for the caregiver. All caregivers

completed this questionnaire, regardless of whether the

patients they cared for participated in the study.

� Short Form Health Survey (SF-36)36: This survey

includes 8 separate scales, 6 of which represent the

caregiver’s health in separate domains (e.g., physical,

emotional, and social, with higher scores indicating

greater health, maximum possible score 100). The

other 2 scales represent the status of the individual’s

role as a caregiver with regard to physical and emo-

tional issues.

� Activities of Daily Living Questionnaire (ADLQ)37:

Caregivers used this questionnaire to rate their

patient’s abilities to engage in a variety of common

activities. Scores were computed as percentages for

relevant activities.

The 2 raters who scored test results were blind to patient/

caregiver status and to whether the test was completed

before or after the program. Occasionally a participant could

not complete one or more tests due to factors such as fati-

gue, poor English comprehension, oversight, poor eyesight,

or poor motor control. Test results were included in analy-

ses only when completed on both testing sessions (as shown

by the number of participants listed in corresponding

tables).

After the final group meeting, participants used a 5-point

scale (strongly disagree to strongly agree) to rate whether they

felt they benefited from the program; were likely to continue

using mindfulness techniques; would recommend the program

to someone in their situation; were less stressed; their relation-

ships had improved; their ability to cope with stressful situa-

tions improved; and they had better sleep. They also assessed

their use of mindfulness over the 8 weeks.

Statistical Analysis

Statistical comparisons focused on determining whether there

were reliable changes pre- versus post-intervention. As a sec-

ondary concern, differences between patients and caregivers

were also of interest. Therefore, statistical comparisons were

made using a mixed analysis of variance with 1 between-

subjects factor (group) and one within-subjects factor (session,

pretreatment vs posttreatment), with a set to .05 (2-tailed tests,

SPSS). Significant interactions were followed up with paired-

sample t tests, which were also used to analyze results from

tests given only to caregivers.
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Results

Posttreatment Questionnaires

Although our primary emphasis was on results from the assess-

ment battery, participants also shared their impressions of the

program during the posttreatment interview. A rating of

agreement or strong agreement (4 or 5) was found for 84%
of the participants who felt they benefited from the program,

89% who said they would continue with the mindfulness tech-

niques, and 89% who said they would recommend the program

to someone in their situation. Likewise, 69% felt less stressed

since starting the program, 50% felt their relationships had

improved, and 75% felt their ability to cope with stressful situa-

tions had improved. An improvement in sleep was noted by

40%, although many did not have any sleep problems initially.

With respect to use of the mindfulness strategies learned during

the program, 71% agreed with the statement that they used

mindfulness regularly. Informal evaluations that participants

provided were also notable. A sample of specific comments

from the participants is shown in Table 3.

Psychological Tests

Test results were useful for characterizing the cognitive and the

emotional status in both types of participant and for determin-

ing whether there were systematic changes following the inter-

vention. Table 4 shows summary results from tests given to

patients and caregivers, and Table 5 shows summary results for

tests given only to caregivers. To estimate the effects of the

mindfulness program, we first considered change scores from

Table 3. Participant Comments.

‘‘Mindfulness helped me be more compassionate and thoughtful toward my elderly mother. It also helped me to live in the moment as well as
reduce the adverse reaction to stress.’’ (Caregiver)

‘‘I really appreciated being in a group that encouraged solo detachment from the rat-race and getting in touch with myself. The overload of
stressors didn’t ease, but my sense that I’m coping better than I had thought (and as time went on, better than I was coping), gave me more
energy and focus to deal with what I must.’’ (Participant with memory complaints)

‘‘I think of the class when I feel myself getting upset, and it calms me.’’ (Caregiver)
‘‘A wonderful experience for learning new ways of being—for learning how to become more aware of all aspects of my life, for seeing the value of

doing a mindfulness practice. This is such an important piece of living with the stressors of being a caregiver.’’ (Caregiver)
‘‘The 8-week program was a short period to cause any big change in my life—but as I continue to deal with the stress of my husband’s illness I

hope to continue to use some of the mindfulness techniques to find more calmness and deal with my anger and fear of Alzheimer’s.’’
(Caregiver)

‘‘I am very grateful for having this opportunity to learn new techniques for dealing with stress, which I have begun to incorporate in my life. The
presentation, pace, expectations and ambiance were near perfect—I only wish there were a follow-up class available!’’ (Caregiver)

‘‘The sharing of experiences among the group was very helpful.’’ (Caregiver)
‘‘It has added a perspective that I have found helpful. Instructive and not a waste of time.’’ (Patient)
‘‘I think the group interaction was good and it was reassuring to know that others feel stressed by the situation. I think it was interesting to sense

the caregivers had much more stress and anxiety than the Alzheimer’s patients. I hope my husband has gained the knowledge and acceptance
of his disability to be more open and receptive to help.’’ (Caregiver)

Table 4. Results for Tests Given to Patients and Caregivers.a,b

Measure
Number of
Participants

Combined Group Patient Group Caregiver Group

Pre Post Pre Post Pre Post

QOL-AD 35 37.4 + 1.3 39.2 + 1.3* 36.2 + 1.5 38.4 + 1.5* 38.6 + 2.1 40.1 + 1.9*
GDS 37 9.3 + 1.2 8.0 + 1.1* 9.7 + 1.4 8.1 + 1.2* 9.0 + 1.9 7.9 + 1.9*
PSQI 37 7.0 + 0.7 6.1 + 0.7 5.1 + 0.9 4.3 + 0.9 8.6 + 1.0 7.7 + 1.0
BAI 36 9.1 + 1.6 8.3 + 1.8 8.7 + 2.3 9.2 + 3.3 9.5 + 2.2 7.6 + 1.8
Trails A 31 63.3 + 1.9 59.0 + 1.9 88.8 + 4.7 88.1 + 4.4 36.0 + 0.8 28.0 + 0.5
Trails B 25 124.9 + 15.6 106.1 + 12.3* 202.0 + 24.3 161.9 + 22.8* 81.6 + 9.3 74.7 + 6.2
RBANS

Total index 29 85.4 + 3.8 86.2 + 3.4 69.4 + 3.8 72.8 + 4.6 100.3 + 3.4 98.8 + 1.7
Immediate memory 31 87.1 + 4.2 89.8 + 4.2 71.1 + 4.8 74.0 + 5.6 102.1 + 4.2 104.7 + 2.7
Visuospatial/constructional 31 83.6 + 2.5 86.2 + 2.5 76.1 + 2.7 81.7 + 3.9 90.6 + 3.1 90.4 + 2.6
Language 31 89.2 + 3.3 95.2 + 3.1* 80.7 + 4.7 85.3 + 4.3 97.1 + 3.8 104.6 + 2.7
Attention 30 95.3 + 3.9 96.3 + 3.3 83.0 + 4.9 86.5 + 3.9 107.5 + 4.1 106.1 + 3.9
Delayed Memory 31 79.5 + 4.5 81.9 + 4.3 58.9 + 5.0 64.4 + 5.8 98.8 + 2.1 98.3 + 2.2

Abbreviations: QOL-AD, quality of life (AD); GDS, Geriatric Depression Scale; PSQI, Pittsburg Sleep Quality Inventory; BAI, Beck Anxiety Inventory; RBANS,
Repeatable Battery for the Assessment of Neuropsychological Status; SEM, standard error of the mean.
aMean scores + SEM.
bSignificant pre–post differences indicated by * (see text).
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the 2 administrations of the test battery. Of secondary interest,

we report results as a function of group, although benefits were

usually similar in the 2 groups. These results confirmed the

indications provided by the posttreatment questionnaire, in that

clear improvements were found in measures of quality-of-life

and depressive symptoms.

Quality of life. An average increase of 1.8 points (standard error

[SE] ¼ 0.5) was observed from the initial session to the subse-

quent session (main effect of session, F1,33 ¼ 15.06, P < .001).

Mean QOL scores did not differ significantly between patients

and caregivers (main effect of group, F1,33 ¼ 0.63, not signif-

icant [ns]), and the improvement was similar in the 2 groups

(session by group interaction, F1,33 ¼ 0.46, ns). The improve-

ment amounted to 2.1 points for the patient group and 1.5

points for the caregiver group.

Depression. Participants showed improvement following the

intervention, as average scores decreased 1.4 points (SE ¼
.7) from the initial session to the subsequent session. The

improvement was significant in the full sample (F1,35 ¼ 4.16,

P¼ .049) but tended to be greater in those who were depressed

initially. In particular, of the 16 participants who scored 10 or

greater initially, 13 improved and 3 remained stable. Mean

scores did not differ significantly between patients and care-

givers (F1,35 ¼ 0.05, ns), and the improvement was similar in

the 2 groups (F1,35 ¼ 0.11, ns).

One participant registered an unusually large pre–post

increase in GDS score (8 to 22). In a further analysis with data

from this outlier excluded, the average depression score

decreased by 1.7 points (F1,34 ¼ 11.28, P ¼ .002). In this anal-

ysis, the improvement amounted to 1.6 points for the patient

group and 1.9 points for the caregiver group. Although the

absolute magnitude of these effects is small, these values

should be interpreted in light of the fact that 70% of the parti-

cipants started out in the normal range, such that in most parti-

cipants there was very little room for improvement.

Sleep quality. On average, caregivers indicated poorer sleep

quality than did patients (F1,35¼ 7.26, P¼ .011). At initial test-

ing, many participants registered no sleep difficulties. There

were 24 participants with scores of 5 or greater, indicating at

least a mild sleep problem. Of note, given that successful

long-term memory storage likely depends on memory process-

ing during sleep, both subjective measures and electroencepha-

logram measures of poor sleep in patients with MCI are

associated with poor memory retrieval the next day.38,39

Participants tended to show less sleep disturbance after

training, with an average improvement of 0.8 points, but this

difference was marginal (F1,35 ¼ 2.95, P ¼ .095, ns). Among

the 24 participants who registered sleep problems initially,

two-thirds improved over the course of the study. In this sub-

set of 24 participants, there was a significant improvement of

1.5 points (F1,22 ¼ 4.72, P ¼ .041). The PSQI improvement

amounted to an improvement of 1.9 points for the patient sub-

group with sleep problems and 1.2 points for the caregiver

subgroup with sleep problems (no difference between groups,

F1,22 ¼ 0.20, ns).

Anxiety. The BAI showed a trend for reduced anxiety after train-

ing, particularly in caregivers. This trend was nonsignificant

(F1,34¼ 0.29, ns) as was the group effect (F1,34¼ 0.02, ns) and

the interaction (F1,34¼ 0.81, ns). Although 36 individuals com-

pleted this test, 2 individuals were outliers who showed very

large increases in anxiety not caused by the mindfulness

training but rather related to other life events. Without these

2 individuals, the decrease in anxiety was significant (F1,32 ¼
5.32, P ¼ .028) and amounted to a change of 2.2 points from

before to after treatment.

Patient behavior and Caregiver distress. No significant changes

were found in the patient behaviors subscale of the RMPBC

(t19 ¼ 0.64, ns), but there was a marginal improvement in the

caregiver role subscale, as caregivers expressing a trend for a

decrease of their own distress with respect to patient problems

(mean decrease of 6.5 points, t18 ¼ 1.83, P ¼ .08, ns).

Activities of daily living. No significant change was found in the

ADLQ (t16 ¼ 0.73, ns).

Caregiver health. No significant changes were observed on

SF-36 scores except the 2 scales representing the status of the

individual’s role as a caregiver with regard to physical and

emotional issues. These 2 scores showed improvement over

the course of the intervention. In an analysis of average scores

from these 2 measures, caregivers showed a mean improve-

ment of 16.0 points (t18 ¼ 2.13, P ¼ .047).

Table 5. Results for Tests Given to Caregivers Only.a,b

Measure
Number of
Participants

Caregiver Group

Pre Post

RMPBC—Patient 20 37.5 + 4.9 36.2 + 4.9
RMPBC—Caregiver 19 28.8 + 7.9 22.3 + 7.9*
ADLQ, % 17 52.4 + 4.3 53.2 + 3.9
Health Survey Well-being Subscales

Physical 19 77.4 + 4.9 76.8 + 4.9
Energy 19 52.6 + 15.1 60.0 + 15.1
Emotional 19 66.3 + 22.3 73.0 + 22.3
Social 19 73.1 + 15.2 79.6 + 15.2
Pain 19 70.7 + 12.7 68.3 + 12.7
General 19 69.2 + 6.2 72.3 + 6.2
Total 19 66.7 + 10.1 72.9 + 10.1
Caring role—

Physical issues
19 68.4 + 17.8 82.9 + 17.8*

Caring role—
Emotional issues

19 52.6 + 27.9 70.2 + 27.9*

Abbreviations: RMPBC, Revised Memory Problem and Behavior Checklist;
ADLQ, Activities of Daily Living Questionnaire; SEM, standard error of the mean.
aMean scores + SEM.
bSignificant pre–post differences indicated by * (see text).

262 American Journal of Alzheimer’s Disease & Other Dementias® 30(3)

 at NORTHWESTERN UNIV LIBRARY on July 2, 2015aja.sagepub.comDownloaded from 

http://aja.sagepub.com/


Cognitive Tests

Trail making. There was no significant overall change in scores

for Part A (F1,29 ¼ 1.7, P ¼ .20, ns), and the session by group

interaction was also nonsignificant (F1,29 ¼ 1.17, P ¼ .29, ns).

Unsurprisingly, patients performed more poorly than care-

givers (F1,29 ¼ 9.13, P ¼ .005). The much more difficult Part

B showed a different pattern of results, including a significant

overall improvement of 18.8 seconds (F1,23 ¼ 11.11, P ¼ .03).

Again, patients performed more poorly than caregivers (F1,23¼
29.42, P < .001). Furthermore, the improvement was not equiv-

alent in the 2 groups (F1,23 ¼ 5.56, P ¼ .027). Indeed, an

improvement in the time taken to complete the test was

observed in the patient group (40.1 seconds, t8 ¼ 2.65, P ¼
.03) but not in the caregiver group (t15 ¼ 1.08, P ¼ .30, ns).

The finding that patients improved on Part B but not on Part

A may have reflected the fact that different patients were able

to complete the 2 parts. Accordingly, an additional analysis for

Part A was restricted to the 9 patients who provided results for

both parts. We found a nonsignificant change in this subgroup

(t8 ¼ 1.13, P ¼ .29), which confirms the prior dissociation and

suggests that the selective improvement for Part B may reflect

its greater demand on cognitive control.

Additional cognitive measures. For the 5 RBANS subscale scores,

caregivers performed significantly better than patients (F �
10.83, P � .003). The corresponding percentile score on the

total index, prior to treatment, was 47.0 for the caregiver group

(i.e., close to the age-adjusted median) and 7.8 for the patient

group. The session by group interaction was nonsignificant in

each case (F � 2.46, P � .13, ns). There were no significant

effects of session (F � 1.73, P � .18, ns) with one exception,

as an improvement was observed for the language subscale

(F1,29 ¼ 5.20, P ¼ .03). This improvement primarily reflects

a change in the semantic fluency test. Participants named as

many exemplars from a designated semantic category in 60

seconds and they named 2.8 more words after than before train-

ing (t31 ¼ 2.35, P ¼ .03). However, part of this improvement

may reflect learning from the first test session. Although the

RBANS is repeatable, there may be carryover effects that com-

plicate apparent improvements. Notably, however, there were

trends on many subscales for patient improvements, which is

remarkable because patients would normally show a cognitive

decline, although often not to a noticeable degree across only

2 to 3 months. For example, patients showed improvements after

training on various individual tests, including the list recall test

(recall improved by 0.5 items, t14 ¼ 2.14, P ¼ .047) and on the

coding test (mean improvement of 3.1 points, t15 ¼ 2.37,

p¼ .03). Also, caregivers improved on the figure recall test, with

a mean improvement of 1.7 points (t15 ¼ 2.97, P ¼ .01).

Discussion

The present study tested the primary hypothesis that patients

and caregivers would experience improvements in well-being

and mood after completing a mindfulness-training program.

Results confirmed this hypothesis, both with informal

responses provided following the treatment and with pre–post

comparisons on various test measures. We can thus conclude

that (1) a mindfulness intervention of this sort can be run

effectively with mixed groups of patients and caregivers

together; (2) this intervention can produce benefits that are

deemed valuable by the participants; and (3) such treatments

should be offered to other individuals in these circumstances.

We discuss each of the specific benefits in turn, along with an

analysis of the strength of the inferences that can be drawn

from the results.

Participants reported that they were pleased to have parti-

cipated in the mindfulness program. Given the gravity of a

neurodegenerative disorder for both patients and caregivers,

it is important to offer them additional ways to cope with the

many stressful aspects of this situation. In this case, it was

common for patients and caregivers to value the mindfulness

techniques they learned and to believe that they had benefited

from the program.

In formal tests, clear-cut improvements were found for

both patients and caregivers in measures of quality of life and

in measures of depression. The corresponding 2 tests (QOL-

AD and GDS) were specifically designed for elderly individ-

uals. Although the average improvement in depression was

numerically small, this effect must be considered in light of

the fact that most participants were not significantly

depressed at the initial time point. For many individuals with

low scores initially (indicating minimal depressive sympto-

matology), a large improvement was not possible. Moreover,

we did not preferentially recruit individuals with depression

for this intervention. An alternative strategy would be to con-

duct a post-hoc analysis restricted to data from individuals

with initial scores showing that they were depressed, but that

strategy could lead to a spurious improvement (due to regres-

sion to the mean). The significant improvement with the full

sample, as found, is thus most convincing. A parallel argu-

ment applies for the quality-of-life measure.

An important consideration not addressed in this study is

how long these improvements last. A reasonable speculation

is that the persistence of these benefits depends on the extent

to which people continue to practice the skills that they learned.

The improvements in quality of life and depression observed

shortly after the final group session should not be overinter-

preted, in that logically they could reflect nonspecific factors

rather than mindfulness training per se. That is, test scores

might improve (1) due to taking the same assessment battery

twice, (2) due to the positive influence of weekly meetings with

other participants and with a caring group leader, or (3) from

expecting benefits because of the personal effort invested and

suggestions from others that such training is beneficial. For

these 2 measures of quality of life and depressive symptoms,

improvements are unlikely to arise merely from repeated test-

ing. However, the present study did not include comparison

groups to determine whether the same benefits would arise

from weekly meetings with a group and a group leader but

without mindfulness training.
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Indeed, the present study provides the groundwork needed

to justify randomized control trials to determine whether a pro-

gram of mindfulness training is superior to other conceivable

programs. Such a trial could include a passive control condition

for 8 weeks, or an active control condition using a sham therapy

with the same nonspecific factors but without specific mindful-

ness training ingredients thought to be beneficial. However,

many aspects of the program might contribute to benefits. Pas-

sive control conditions (e.g., waiting list or treatment as usual)

would lack social factors and expectations that might contrib-

ute to beneficial outcomes. Multiple future studies might thus

be needed to determine whether mindfulness training per se

was the source of the benefits. What factors should be con-

trolled for in such studies? An active control condition might

need some other sort of training presented by a leader convey-

ing equivalent confidence of potential benefits of the proce-

dures. Benefits could conceivably arise from expectations

produced during recruitment as well as during the sessions or

because of the camaraderie and social support that can develop

among members of a group. It may be very difficult to control

for all potentially relevant factors in any single study. Further-

more, ethical considerations would argue against subjecting

patient and caregiver participants to an 8-week treatment

thought to be without any benefit. A randomized control design

with 2 beneficial procedures could provide participants with

something to gain no matter which random assignment they

received, and interpretations could still be useful if mindfulness

training was shown to provide distinctive benefits.

We ran a pilot study to test one possible procedure for an

active control group, an 8-week program of working-memory

training. This training could be predicted to have cognitive ben-

efits but not benefits in quality of life or depression. Partici-

pants can generally increase their working-memory span as a

function of practice,40,41 and the training can be introduced

in a way that emphasizes potential benefits of increased work-

ing memory in daily life. Such an active control condition

could be matched with the mindfulness intervention in many

respects, and pilot results suggested that it did not produce

pre–post changes in the psychological tests.

Yet, a randomized control design can pose challenges for

recruitment. Participants would be randomly assigned to one

type of training or the other only after being recruiting for

either possible training. In our experience, patients and care-

givers struggling with the repercussions of the disease often

found the extra unknowns of randomization too much to han-

dle. Many potential participants are already reluctant to make

a weekly commitment over the required time period.

Although a randomized control design could help determine

the degree to which specific factors contribute to beneficial

effects, that goal must be balanced against the suffering that

might be reduced by treating the full range of those in need

of help. Those willing to participate in a study with random

assignment to treatment condition might be a biased subset

of the larger group of individuals in need. Conclusions from

the present results are limited in that the apparent benefits

of mindfulness training were not compared to those of any

of the conceivable active control conditions. Nonetheless,

other investigators have already reported comparable benefits

of mindfulness training using suitable active control proce-

dures.7,8,42 Thus, the present results provide a further basis

to be optimistic that the mindfulness intervention can be fruit-

fully applied in groups of patients and caregivers. The overall

picture is thus in strong support of the feasibility of such a

program, as also suggested by the related approaches used

by other investigators.19,35,43,44 As argued previously,

patients in the earliest stages of AD can probably learn the

skills, and their learning can be supported by the assistance

of a caregiver who is learning the same skills from the same

intervention.

Although improvements in quality of life and depression

were robust enough to be evident in our small, diverse sample,

other psychological tests did not show significant improve-

ment. There was thus some specificity in the type of benefit

achieved. The anxiety measure showed no pre–post change

overall, although it did show an improvement in an analysis

that excluded 2 outliers who registered high levels of anxiety

during the posttreatment test. It is possible that anxiety reduc-

tion is another potential benefit of the program, but criteria for

outlier exclusion can be ambiguous, and sampling only 2 time

points across a 3-month period may be a shortcoming. For

example, an individual might be distressed for a particular rea-

son on the testing day, especially in this population. Perhaps

future studies could attempt to account for such circumstances

by including a life-event stress scale. Also, sampling psycholo-

gical variables repeatedly over an extended period of time after

the intervention might be useful for minimizing the influence

of periodic emotional fluctuations and also allow for charting

the persistence of any improvement.

The sleep quality measure showed an improvement only

after excluding data from individuals who showed high-

quality sleep on the initial test. Perhaps sleep quality can

be improved if participants in the intervention come to the

program with existing sleep problems. Such a conclusion

is unwarranted in this case, however, due to the possibility

that these data were influenced by regression to the mean; if

some participants showed poor sleep quality merely due to

random variation, then later it might be the case that those

same patients no longer show poor sleep quality, which

could contribute to an apparent improvement. Likewise, if

we had used a criterion level of impairment as an inclusion

requirement for participation, regression to the mean might

have been a general problem with other outcome measures.

In any event, the magnitude and consistency of the sleep

quality improvement, along with the fact that a variety of

different measures showed improvement, casts some doubt

on a regression-to-the-mean interpretation.

Caregivers appeared to become less distressed about patient

problems after the intervention (as specifically examined via

the Revised Memory Problem and Behavior Checklist). This

kind of change in distress is intriguing, as it fits with the general

orientation of mindfulness training toward showing how suffer-

ing can be decreased although a patient’s behavior shows a
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steady decline. This trend is therefore worthy of further inves-

tigation. The possibility of a beneficial result in this regard

received further support from 2 scales in the Health Survey

showing that caregivers experienced less distress in the care-

giver role.

Cognitive improvements were seen on the Trail-Making

Test in patients, perhaps reflecting improvements in cognitive

control, visual attention, and/or task switching. An improve-

ment was also found in semantic fluency, but this improvement

may merely reflect repeated testing, as individuals are likely to

learn better strategies for producing exemplars during initial

testing. Overall, the cognitive improvements found, including

those on recall, were not specifically predicted in advance, so

conclusions regarding these improvements should await addi-

tional evidence. Yet, it is plausible that cognitive improve-

ments could be derived indirectly from mindfulness training,

as intrusive emotional responses or anxiety can be detrimental

for various cognitive functions.45

Alistair Smith22 made a strong case for offering mindfulness

training to older people. He argued that they are highly recep-

tive to this training and that there is great need due to the high

incidence of depression and anxiety. Mindfulness training

offered in small groups could be quite cost effective compared

to other therapies, and, as Smith noted, a key advantage is that

it ‘‘works with people’s abilities rather than focusing on

problems,’’22(p194) providing an enhanced sense of control and

empowering people against the stigma of mental disease and of

old age.

Beneficial interventions for caregivers of patients with

neurodegenerative disorders are urgently needed.46 Such

interventions may be especially helpful with respect to their

interpersonal interactions with others, including the patient,

to the extent that the intervention can enhance compassion

in the caregivers.47 Indeed, other studies have shown that

mindfulness training can lead to an increase in compassio-

nate behavior.48

In sum, our results showed that mindfulness training can

be helpful both for patients with neurodegenerative disor-

ders (such as early-stage AD) and for family members who

act as caregivers. Further tests are needed to determine how

this sort of intervention would compare with other possible

strategies and how it could be combined with other activi-

ties commonly used in caregiver–patient support groups.

We also do not know whether the specific benefits

described here are long lasting, or whether reduced feelings

of distress in caregivers might indirectly benefit the

patients, and vice versa. Although an active–control group

and random assignment to condition might have allowed

stronger conclusions about the active ingredients of the

intervention, this concern is lessened due to reports of com-

parable benefits in controlled studies of similar interven-

tions with other clinical populations,42,49-51 although

clearly further studies are needed in this regard. Providing

mindfulness training to patients and caregivers together may

have multiple advantages, including improved interpersonal

relationships, which could be tested in various ways. Future

studies could also determine whether there are specific

neural changes or other measures that may help in selecting

individuals most likely to benefit from mindfulness training.

Our conclusion about the benefits that could be expected

from mindfulness interventions for quality of life, depres-

sion, and other outcome measures must be considered in

light of these outstanding questions. Nonetheless, our results

show with certainty that a mindfulness intervention can be

tailored for patients and caregivers in a way that participants

find valuable.

Acknowledgments

We are grateful to those who volunteered as participants and to the

many colleagues who provided helpful advice during the course of this

project. We are also thankful for assistance from the Cognitive

Neurology and Alzheimer’s Disease Center at Northwestern Univer-

sity (grant NIH P30 AG13854) and the North Shore Senior Center.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the

research, authorship and/or publication of this article: This work was

supported by the Retirement Research Foundation; the Alzheimer’s

Disease Research Fund of the State of Illinois Department of Public

Health; the Mind and Life Institute; the National Institute of Aging

[P30 AG13854]; and the Department of Psychology, Northwestern

University.

References

1. Eneida M, Foxe D, Leslie F, et al. The impact of dementia

severity on caregiver burden in frontotemporal dementia and

Alzheimer disease. Alzheimer Dis Assoc Disord. 2013;27(1):

68-73.

2. Mohamed S, Rosenheck R, Lyketsos CG, Schneider LS. Care-

giver burden in Alzheimer disease: cross-sectional and longitudi-

nal patient correlates. Am J Geriatr Psychiatry. 2010;18(10):

917-927.

3. Schulz R, O’Brien AT, Bookwala J, Fleissner K. Psychiatric

and physical morbidity effects of dementia caregiving: preva-

lence, correlates, and causes. Gerontologist. 1995;35(6):

771-791.

4. McIlvane JM, Popa MA, Robinson B, Houseweart K, Haley WE.

Perceptions of illness, coping, and well-being in persons with

mild cognitive impairment and their care partners. Alzheimer Dis

Assoc Disord. 2008;22(3):284-292.

5. Vitaliano PP, Zhang J, Scanlan JM. Is caregiving hazardous to

one’s physical health? A meta-analysis. Psychol Bull. 2003;

129(6):946-972.

6. Kabat-Zinn J. Full Catastrophe Living: Using the Wisom of your

Body and Mind to Face Stress, Pain and Illness. New York: Ran-

dom House; 1990.

7. Bohlmeijer E, Prenger R, Taal E, Cuijpers P. The effects of

mindfulness-based stress reduction therapy on mental health of

Paller et al 265

 at NORTHWESTERN UNIV LIBRARY on July 2, 2015aja.sagepub.comDownloaded from 

http://aja.sagepub.com/


adults with a chronic medical disease: a meta-analysis. J Psycho-

som Res. 2010;68(6):539-544.

8. Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-

based stress reduction and health benefits. A meta-analysis. J Psy-

chosom Res. 2004;57(1):35-43.

9. Segal ZV, Williams JMG, Teasdale JD. Mindfulness-Based Cog-

nitive Therapy for Depression. 2nd ed. New York: Guilford Press;

2013.

10. Sipe WE, Eisendrath SJ. Mindfulness-based cognitive therapy:

theory and practice. Can J Psychiatry. 2012;57(2):63-69.

11. Goyal M, Singh S, Sibinga EM, et al. Meditation programs for

psychological stress and well-being: A systematic review and

meta-analysis. JAMA Intern Med. 2014;174(3):357-368.

12. Hölzel BK, Carmody J, Vangel M, et al. Mindfulness practice

leads to increases in regional brain gray matter density. Psychiatry

Res. 2011;191(1):36-43.

13. Whitebird RR, Kreitzer M, Crain AL, Lewis BA, Hanson LR, Enstad

CJ. Mindfulness-based stress reduction for family caregivers: a

randomized controlled trial. Gerontologist. 2013;53(4):676-686.

14. Waelde LC, Thompson L, Gallagher-Thompson D. A pilot study

of a yoga and meditation intervention for dementia caregiver

stress. J Clin Psychol. 2004;60(6):677-687.

15. Schulz R, O’Brien A, Czaja S, et al. Dementia caregiver interven-

tion research: In search of clinical significance. Gerontologist.

2002;42(5):589-602.

16. McBee L. Mindfulnes practice with the frail elderly and their

caregivers: changing the practitioner-patient relationship. Top

Geriatr Rehabil. 2003;19(4):257-264.

17. Halifax J. Being With Dying: Cultivating Compassion and

Fearlessness in the Presence of Death. Boston, MA: Shambhala

Publications; 2008.

18. Hoblitzelle OA. The Majesty of Your Loving: A Couple’s Journey

through Alzheimer’s. Cambridge, MA: Green Mountain Books;

2008.

19. McBee L. Mindfulness-Based Elder Care: A CAM Model for Frain

Elders and Their Caregivers. New York: Spring Publishing; 2008.

20. Kaszniak AL. Meditation, mindfulness, cognition, and emotion:

implications for community-based older adult programs. In:

Hartman-Stein PE, La Rue A, eds. Enhancing Cognitive Fitness

in Adults: A Guide to the Use and Development of Community-

Based Programs. New York: Springer; 2011.

21. Smith A. Clinical uses of mindfulness training for older people.

Behav Cogn Psychother. 2004;32(4):423-430.

22. Smith A. ‘‘Like waking up from a dream.’’ Mindfulness training

for older people. In: Baer RA, ed. Mindfulness-Based Treatment

Approaches: Clinicians’ Guide to Evidence Base and Applica-

tions. San Diego, CA: Elsevier; 2006.

23. Fleischman DA. Repetition priming in aging and Alzheimer’s dis-

ease: an integrative review and future directions. Cortex. 2007;

43(7):889-897.

24. Harrison BE, Son GR, Kim J, Whall AL. Preserved implicit mem-

ory in dementia: a potential model for care. Am J Alzheimers Dis

Other Demen. 2007;22(4):286-293.

25. van Halteren-van Tilborg IA, Scherder EJ, Hulstijn W. Motor-

skill learning in Alzheimer’s disease: a review with an eye to the

clinical practice. Neuropsychol Rev. 2007;17(3):203-212.

26. Westerberg CE, Paller KA, Weintraub S, et al. When memory

does not fail: Familiarity-based recognition in mild cognitive

impairment and Alzheimer’s disease. Neuropsychology. 2006;

20(2):193-205.

27. Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of

mild cognitive impairment due to Alzheimer’s disease: recom-

mendations from the national institute on aging-alzheimer’s asso-

ciation workgroups on diagnostic guidelines for Alzheimer’s

disease. Alzheimers Dement. 2011;7(3):270-279.

28. McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of

dementia due to Alzheimer’s disease: recommendations from the

national institute on aging-alzheimer’s association workgroups on

diagnostic guidelines for Alzheimer’s disease. Alzheimer Dement.

2011;7(3):263-269.

29. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Assessing qual-

ity of life in older adults with cognitive impairment. Psychosom

Med. 2002;64(3):510-519.

30. Yesavage JA, Brink TL, Rose TL, et al. Development and valida-

tion of a geriatric depression screening scale: a preliminary report.

J Psychiatr Res. 1983;17(1):37-49.

31. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ.

The pittsburgh sleep quality index: a new instrument for psy-

chiatric practice and research. Psychiatry Res. 1989;28(2):

193-213.

32. Beck AT, Steer RA. Manual for the Beck Anxiety Inventory.

San Antonio, TX: Psychological Corporation; 1990.

33. Tombaugh TN. Trail making test A and B: normative data strati-

fied by age and education. Arch Clin Neuropsychol. 2004;19(2):

203-214.

34. Randolph C. Repeatable Battery for the Assessment of Neuropsy-

chological Status. San Antonio, TX: Psychological Corporation;

1998.

35. Teri L, Logsdon RG, Uomoto J, McCurry SM. Behavioral treat-

ment of depression in dementia patients: a controlled clinical trial.

J Gerontol B Psychol Sci Soc Sci. 1997;52(4):P159-P166.

36. Brazier JE, Harper R, Jones NM, et al. Validating the SF-36

health survey questionnaire: new outcome measure for primary

care. BMJ. 1992;305(6846):160-164.

37. Johnson N, Barion A, Rademaker A, Rehkemper G, Weintraub S.

The activities of daily living questionnaire: a validation study in

patients with dementia. Alzheimer Dis Assoc Disord. 2004;

18(4):223-230.

38. Westerberg CE, Lundgren EM, Florczak SM, et al. Sleep influ-

ences the severity of memory disruption in amnestic mild cogni-

tive impairment: results from sleep self-assessment and

continuous activity monitoring. Alzheimer Dis Assoc Disord.

2010;24(4):325-333.

39. Westerberg CE, Mander BA, Florczak SM, et al. Concurrent

impairments in sleep and memory in amnestic mild cognitive

impairment. J Int Neuropsychol Soc. 2012;18(3):490-500.

40. Buschkuehl M, Jaeggi SM, Hutchison S, et al. Impact of working

memory training on memory performance in old-old adults. Psy-

chol Aging. 2008;23(4):743-753.

41. Richmond LL, Morrison AB, Chein JM, Olson IR. Working

memory training and transfer in older adults. Psychol Aging.

2011;26(4):813-822.

266 American Journal of Alzheimer’s Disease & Other Dementias® 30(3)

 at NORTHWESTERN UNIV LIBRARY on July 2, 2015aja.sagepub.comDownloaded from 

http://aja.sagepub.com/


42. Allen M, Dietz M, Blair KS, et al. Cognitive-affective neural plas-

ticity following active-controlled mindfulness intervention. J

Neurosci. 2012;32(44):15601-15610.

43. O’Donnell R, Kaszniak AW, Menchola M. Evaluating mindfulness-

based stress reduction for older family caregivers of persons with

neurocognitive disorders. Poster presented at: the Mind and Life

Summer Research Institute; June, 2010; Garrison, NY.

44. Oken BS, Fonareva I, Haas M, et al. Pilot controlled trial of mind-

fulness meditation and education for dementia caregivers. J

Altern Complement Med. 2010;16(10):1031-1038.

45. Tohill JM, Holyoak KJ. The impact of anxiety on analogical rea-

soning. Think Reason. 2000;6(1):27-40.

46. Brodaty H, Green A, Koschera A. Meta-analysis of psychosocial

interventions for caregivers of people with dementia. J Am Ger-

iatr Soc. 2003;51(5):657-664.

47. Schulz R, Hebert RS, Dew MA, et al. Patient suffering and care-

giver compassion: New opportunities for research, practice, and

policy. Gerontologist. 2007;47(1):4-13.

48. Condon P, Desbordes G, Miller WB, DeSteno D. Meditation

increases compassionate responses to suffering. Psychol Sci.

2013;24(10):2125-2127.

49. Khoury B, Lecomte T, Fortin G, et al. Mindfulness-based therapy:

A comprehensive meta-analysis. Clin Psychol Review. 2013;

33(6):763-771.

50. Keng SL, Smoski MJ, Robins CJ. Effects of mindfulness on psy-

chological health: A review of empirical studies. Clin Psychol

Rev. 2011;31(6):1041-1056.

51. MacCoon DG, Imel ZE, Rosenkranz MA, et al. The validation

of an active control intervention for mindfulness based stress

reduction (MBSR). Behav Res Ther. 2012;50(1):3-12.

Paller et al 267

 at NORTHWESTERN UNIV LIBRARY on July 2, 2015aja.sagepub.comDownloaded from 

http://aja.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


