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Cognitive training and cognitive rehabilitation for
persons with mild to moderate dementia of the
Alzheimer’s or vascular type: a review
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Abstract

terminology.

Cognitive impairments, and particularly memory deficits, are a defining feature of the early stages of Alzheimer’s
disease and vascular dementia. Interventions that target these cognitive deficits and the associated difficulties with
activities of daily living are the subject of ever-growing interest. Cognitive training and cognitive rehabilitation are
specific forms of non-pharmacological intervention to address cognitive and non-cognitive outcomes. The present
review is an abridged version of a Cochrane Review and aims to systematically evaluate the evidence for these forms
of intervention in people with mild Alzheimer’s disease or vascular dementia. Randomized controlled trials (RCTs),
published in English, comparing cognitive rehabilitation or cognitive training interventions with control conditions
and reporting relevant outcomes for the person with dementia or the family caregiver (or both), were considered

for inclusion. Eleven RCTs reporting cognitive training interventions were included in the review. A large number of
measures were used in the different studies, and meta-analysis could be conducted for several primary and secondary
outcomes of interest. Several outcomes were not measured in any of the studies. Overall estimates of the treatment
effect were calculated by using a fixed-effects model, and statistical heterogeneity was measured by using a standard
chi-squared statistic. One RCT of cognitive rehabilitation was identified, allowing the examination of effect sizes,

but no meta-analysis could be conducted. Cognitive training was not associated with positive or negative effects

in relation to any of the reported outcomes. The overall quality of the trials was low to moderate. The single RCT of
cognitive rehabilitation found promising results in relation to some patient and caregiver outcomes and was generally
of high quality. The available evidence regarding cognitive training remains limited, and the quality of the evidence
needs to improve. However, there is still no indication of any significant benefits from cognitive training. Trial reports
indicate that some gains resulting from intervention may not be captured adequately by available standardized
outcome measures. The results of the single RCT of cognitive rehabilitation show promise but are preliminary in
nature. Further well-designed studies of cognitive training and cognitive rehabilitation are required to provide more
definitive evidence. Researchers should describe and classify their interventions appropriately by using the available

Introduction

Cognitive impairment is a defining feature of dementia
caused by neurodegenerative conditions such as Alzheimer’s
disease (AD) and cerebrovascular disease. In the milder
stages of dementia, cognitive impairments are often the
most disabling and distressing features for the individual
and their family. For the person with dementia, memory
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and other cognitive difficulties can have a major impact
on levels of confidence and can lead to anxiety, depres-
sion, and withdrawal from activities, which in turn can
result in ‘excess disability’ [1]. Family caregivers are also
affected because of the practical impact of cognitive
problems on everyday life and the strain and frustration
that often result. Interventions to assist with aspects of
cognitive functioning, such as memory problems, and
associated functional limitations are therefore important
in the milder stages of dementia as they may allow the
person greater independence and can potentially
minimize the risk of ‘excess disability. Interventions for
people with mild dementia can be pharmacological, non-
pharmacological, or both. Within the broader context of
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non-pharmacological interventions for people with mild
dementia, there has been a steady increase in interest in
the class of interventions generally referred to as
cognition-focused interventions, and these form the
focus of the present review.

Although extensive efforts to develop disease-modi-
fying treatments continue, consistently disappointing
results from drug trials with various agents have led to
considerable doubt that disease-modifying treatments
can show a positive effect by the time dementia is fully
developed [2], and efforts in this direction are increas-
ingly being shifted to the pre-dementia or even the pre-
symptomatic stage. In contrast, non-pharmacological
interventions, and particularly cognition-based interven-
tions, are increasingly being recognized as an important
adjunct (and, in some cases, alternative) to pharmaco-
logical treatments for individuals with dementia and
those at risk of dementia. Nevertheless, earlier studies
suggested that cognition-based interventions are not
appropriate, as they are ineffective and result in frustra-
tion and depression for participants and caregivers [3].
With a growing emphasis on early detection and inter-
vention in dementia care, the need for a clear evidence
base for cognition-focused interventions is therefore
becoming increasingly apparent [4].

Cognition-focused interventions

Cognition-focused interventions are interventions that
directly or indirectly target cognitive functioning as
opposed to interventions that focus primarily on
behavioral (for example, wandering), emotional (for
example, anxiety), or physical (for example, sedentary
lifestyle) function. Several types of cognition-based inter-
ventions have been described. The potential benefits of
reality orientation and of non-specific stimulation of
cognitive functioning for people with dementia have long
been recognized. These interventions typically involve
engaging the person with dementia in a range of general
activities and discussions, are commonly conducted in
groups, and are aimed at general enhancement of cogni-
tive and social functioning. A recent Cochrane Review
that focuses on interventions falling under this category
concluded that general cognitive stimulation and reality
orientation approaches consistently produce improve-
ments in general cognition and, in some cases, in self-
reported quality of life and well-being, primarily for
people with mild to moderate dementia [5].

Progress in understanding the operation of memory
and related cognitive functions and of the mechanisms
underpinning learning has facilitated the development of
more specific approaches designed to help maintain or
enhance cognitive functioning and well-being for people
with AD or vascular dementia (VaD), most commonly
those in the milder stages. These more recent approaches
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to cognition-based interventions are most commonly
referred to as cognitive training (or ‘retraining’ or ‘re-
mediation’ or ‘brain training’) or cognitive rehabilitation.
The present review focuses on these two more recent
forms of cognition-based interventions. A more detailed
review is published and regularly updated in the Coch-
rane Database of Systematic Reviews (CDSR) [6]. Because
the terms cognitive training and cognitive rehabilitation
traditionally have been applied somewhat interchange-
ably in the literature, Clare and colleagues [7,8] have
previously offered the following broad definitions and
descriptions with the aim of clarifying the nature of these
two related but distinct forms of intervention. Cognitive
training typically involves guided practice on a set of
standardized tasks designed to reflect particular cognitive
functions, such as memory, attention, or problem-
solving. Tasks may be presented in paper-and-pencil [9-
11] or computerized [12-14] form or may involve analogs
of activities of daily living [15-17]. Tailoring of task
difficulty on the basis of the individual performance level
and adaptive training (that is, adjustment of task difficulty
in response to change in performance level) is becoming
increasingly available through computerized packages
(for example, [18]). One assumption underlying cognitive
training is that practice has the potential to improve or at
least maintain functioning in the given domain. An
additional assumption is that any effects of practice will
generalize beyond the immediate training context.
Although this latter assumption has not often been
supported by the evidence [19,20], some have argued that
the failure to produce transferable benefits is related in
part to problems with task design [21]. Recently, some
have broadened the definition of cognitive training to
include strategy training, which involves the instruction
and practice of strategies to minimize cognitive
impairment and enhance performance (for example,
method of loci and visual imagery) and cognitive exercise
[22]. Cognitive training may be offered through indi-
vidual [10,16] or group [23,24] sessions or facilitated by
family members [17,25] with therapist support. In
accordance with the suggestion that cognitive training
may enhance the effects of pharmacological therapy [26],
some studies have evaluated the efficacy of cognitive
training in combination with acetylcholinesterase-inhi-
biting [11,16,24] or other [12,27] medications. In addi-
tion, cognitive training for persons with dementia has
sometimes been included as a component of supportive
interventions for caregivers [28].

Historically, rehabilitation has been viewed as a process
aimed at helping people achieve or maintain an ‘optimal
level of physical, psychological and social functioning’ in
the context of specific impairments arising from illness
or injury [29], thus facilitating participation in preferred
activities and valued social roles [30]. More recent views
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of rehabilitation include a deeper appreciation of the
complex interplay between disease and ability to func-
tion: a disability may persist even once the disease that
triggered it has been eliminated, and likewise disability
can be reduced in the face of permanent injury or chronic
disease [31]. Cognitive rehabilitation, originally developed
mainly through work with younger brain-injured people
but equally applicable to progressive conditions, refers to
the rehabilitation of people with cognitive impairments.
Although the concept continues to evolve, cognitive
rehabilitation generally refers to an individualized
approach to helping people with cognitive impairments,
in which those affected, and their families, work together
with health-care professionals to identify personally
relevant goals and devise strategies for addressing these
[32]. The emphasis is not on enhancing performance on
cognitive tasks as such but on improving functioning in
the everyday context. Cognitive rehabilitation interven-
tions aim to tackle directly those difficulties considered
most relevant by the person with dementia and his or her
family members or supporters and target everyday
situations in the real-life context. Cognitive rehabilitation
approaches tend to be implemented in real-world settings
since there is no implicit assumption that changes
instituted in one setting would necessarily generalize to
another. Goals for intervention are selected collabora-
tively, and interventions are usually conducted on an
individual basis.

Both cognitive training and rehabilitation might be
accompanied by psychoeducational activities aimed at
facilitating an understanding of cognitive strengths and
difficulties and by supportive discussion relating to
individual emotional reactions or other needs, and where
appropriate, links would be made with other possible
sources of support [6] Table 1 summarizes the main
differences in the attributes of cognitive training and
cognitive rehabilitation.

Therapeutic mechanisms

Cognition-based interventions for persons with acquired
disorders of the central nervous system (including trau-
matic brain injury, stroke, and neurodegenerative condi-
tions) are driven by knowledge of brain-behavior
relationships and mechanisms of injury, disease, and
recovery. Historically, such interventions reflected two
broad conceptual frameworks to the recovery of function
following brain illness or injury: a traditional or
restorative approach and a contextualized or compen-
satory approach [33]. Techniques usually associated with
cognitive training — such as the repeated exercise of
standardized cognitive tests of increasing difficulty,
targeting specific cognitive domains — tend to reflect
restorative principles and ‘thrive on the lure of neuro-
plasticity’ [34]. Some evidence in support of this comes
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from a recent functional magnetic resonance imaging
(fMRI) study that showed increased memory-related
brain activation following cognitive training in several
brain regions of individuals at high risk of dementia due
to mild cognitive impairment (MCI) [35]. Such increased
brain activation may be the result of processes of synaptic
growth and repair triggered by repeated practice on
standardized tests. On the other hand, techniques usually
associated with cognitive rehabilitation, such as using
strategies to optimize residual cognitive abilities in
impaired domains and making the most of unimpaired
cognitive abilities, lend themselves more to compensatory
approaches. For example, in relation to memory and
learning, it is well established that the processes of
memory encoding and consolidation, and the subsystem
of declarative memory, tend to be profoundly impaired
even in the milder stages of AD [36]. Nevertheless,
research has shown that, given appropriate conditions
and support and sufficient time, people with dementia
still have the ability to learn and retain some information
and skills despite their memory difficulties [37-39]. A
cognitive rehabilitation approach may focus on helping
the person with dementia and their families make the
most of residual memory ability (for example, by identi-
fying the best ways of taking in important information
[40-43] or carrying out important real-life practical skills
[44]). Indeed, several learning principles and techniques
(for example, errorless learning and spaced retrieval)
have been found to lead to improved rates of learning and
memory among patients with mild dementia [45,46].
Importantly, it is also well documented that despite the
severity of memory difficulties, certain memory systems
and processes — such as implicit memory (for example,
priming and procedural memory) — are relatively pre-
served in the milder stages of AD and VaD [47,48]. This
profile suggests that interventions may also aim to build
on areas of relative strength reflected in preserved
aspects of memory and work with patients on strategies
to learn information via less impaired components of the
memory system. Finally, cognitive rehabilitation inter-
ventions also attempt to assist patients in developing
ways to compensate for impairments in those aspects of
memory that are significantly affected (such as the use of
external memory aids or making environmental changes),
so as to minimize the cognitive demand of various
activities [49-51]. Cognitive rehabilitation interventions
use these and other techniques to enhance or maintain
everyday functioning and well-being and reduce excess
disability for the person with dementia and to reduce
strain for family caregivers.

Objectives
The primary objective of this review was to evaluate the
evidence regarding the effects of cognitive training and
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Table 1. Selected differences between cognitive training and cognitive rehabilitation

Cognitive training

Cognitive rehabilitation

Target Impairment
Context

Focus of intervention

Format Individualized or group

Proposed mechanism of action

Goals
cognitive domains

Structured tasks and environments

Isolated cognitive abilities and processes

Mainly restorative; sometimes combined with
psychoeducation and strategy training

Improved or maintained ability in specific

Participation restriction
Real-world setting

Groups of cognitive abilities and processes required to
perform everyday tasks

Individualized

A combination of restorative and compensatory
approaches combined with psychoeducation and
strategy training

Performance and functioning in relation to
collaboratively set goals

cognitive rehabilitation for people with mild to moderate
AD or VaD in relation to cognitive and non-cognitive
outcomes for the person affected and their caregiver. In
addition, we consider the nature and quality of the ran-
domized controlled trial (RCT) evidence that is available
on this topic.

Methods

This review is an abridged version of a regularly main-
tained and recently updated Cochrane Review on the
topic. For a detailed description of the review method-
ology, readers are referred to the complete version in the
CDSR. Central elements of the methodology are
summarized below.

Inclusion criteria

To be considered for inclusion, studies had to be RCTs of

cognitive training or cognitive rehabilitation (consistent

with the definitions provided above) for individuals with

mild to moderate AD or VaD and had to be published in

English. Interventions could be delivered individually or

in groups, with or without the inclusion of family

caregivers. At a minimum, studies had to include pre-
and post-intervention assessments using standardized
measures.

A range of outcomes were considered, and these were
broadly classified into the following:

1. Cognitive and non-cognitive outcomes for the person
with dementia (for example, performance on objective
measures by cognitive domain, self-rated cognitive
functioning, mood, well-being, and quality of life).

2. Outcomes for the primary caregiver (mood, burden of
care, quality of life, and so on).

3. Effects of the intervention on the course of dementia
(global dementia severity and rates of admission to
residential care).

Outcomes of studies of cognitive training and of
cognitive rehabilitation were considered separately. In
addition, separate comparisons were conducted for
outcomes in the short term (that is, the first assessment

after intervention) and, where available, the medium (2 to
12 months after intervention) and long (>12 months)
term. To contribute to the meta-analysis of a given
outcome, studies had to have measured the outcome with
at least one standardized measure or questionnaire.

Search methods

The Cochrane Dementia and Cognitive Improvement
Group’s Specialized Register ALOIS [52] — was most
recently searched on 2 November 2012. ALOIS is
maintained by the Trials Search Co-ordinator of the
Cochrane Dementia and Cognitive Improvement Group
and contains studies in the areas of dementia prevention,
dementia treatment, and cognitive enhancement in
healthy individuals. For a comprehensive list of sources
included in the ALOIS database, readers are referred to
the ALOIS website [52].

Data collection and analysis

The latest search results (covering the period of April
2006 to November 2012) were reviewed by AB-F, who
identified all relevant RCTs of cognition-based
interventions in mild AD or VaD and retrieved the full
texts. Two review authors (AB-F and LC) independently
reviewed each article to determine whether inclusion
criteria were met. There were no disagreements regarding
the inclusion of studies. All relevant data were extracted
from the studies selected for inclusion, recorded in a
data-entry form, and entered into Review Manager
(RevMan) for statistical analyses. Additional information
was sought from study authors as appropriate. Change
from baseline statistics was calculated from the group
means and standard deviations at baseline, post-inter-
vention, and follow-up. The meta-analysis was conducted
on change-from-baseline scores. Outcome measures
were treated as continuous measures. In some cases, out-
comes were derived from ordinal rating scales; provided
that these contained a reasonably large number of cate-
gories (>10), the data were treated as continuous
variables arising from a normal distribution.
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The mean difference with 95% confidence intervals was
used whenever studies used the same outcome measure,
and the standardized mean difference, which is the
absolute mean difference divided by the pooled standard
deviation, was used when the same outcome was assessed
using different measures. Overall estimates of the treat-
ment effect were calculated with a fixed-effects model by
using the inverse variance method.

Statistical heterogeneity was assessed by using a
standard chi-squared statistic and associated 12 statistic.
Consistent with recommendations, heterogeneity was
deemed to be present when the chi-squared statistic was
significant at a P value of 0.1 or the 12 suggested that
more than 40% of the variability in effect estimate was
due to heterogeneity [53]. As no evidence of statistical
heterogeneity was found, all analyses were conducted by
using a fixed-effects model.

Results
The electronic searches retrieved a combined total of
1,339 results. After preliminary screening and removal of
duplicate studies, 495 records were forwarded to the
review authors for further evaluation. Subsequent to title
and abstract review by one review author (AB-F), 49
records were selected for closer assessment, and full
records were retrieved and reviewed independently by
two review authors (AB-F and LC). After review and
discussion, three trials that met the inclusion criteria
were identified: two trials describing a cognitive training
intervention [14,17] and one trial describing a cognitive
rehabilitation intervention [54]. The two cognitive train-
ing studies were added to the nine studies that were
included in earlier versions of the Cochrane Review
[9,10,16,23-25,55-57], bringing the total number of
studies in the meta-analysis to 11. Because there were no
previous trials of individualized cognitive rehabilitation,
no meta-analysis of cognitive rehabilitation could be
performed. The flow of studies through the review
process is shown in Figure 1.

Significant diversity was noted among the 12 studies on
a range of parameters. Seven studies included only
participants with a diagnosis of AD, and four of the
others included participants with a diagnosis of AD, VaD,
or mixed dementia. In one study [25], participants were
included if they had a diagnosis of dementia due to
Parkinson’s disease, AD, VaD, or mixed dementia, but it
was not possible to ascertain how many of the included
participants had Parkinson’s disease, as data were
reported for all etiologies together. In the included
studies, severity of dementia varied from very mild to
moderate, and this was generally determined on the basis
of scores on a measure of dementia severity or global
cognition (for example, Clinical Dementia Rating and
Mini-Mental State Examination). It appears, but was not
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Figure 1. Study flow diagram. CR, cognitive rehabilitation; CT,
cognitive training; RCT, randomized controlled trial.

stated explicitly in most studies, that in most cases
participants were recruited from the community,
although in a small number of studies, participants who
resided in residential care homes were also included. The
duration of the interventions in the included studies
varied considerably, from 4 to 24 weeks. Four studies
reported follow-up assessments, and these occurred at
8 weeks, as well as at 3, 6, and 9 months, after the end of
treatment. The content of the interventions also varied
considerably, from training in the use of compensatory
strategies to practice on computerized tasks and to
working toward collaboratively derived goals. Selected
studies compared two to five conditions, including other
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intervention formats and various control conditions
(standard care, wait-list control, and active control).
Where more than one comparator intervention was
included in a study, the group that was most similar to
that included in other studies was selected for analyses.
This was usually a ‘standard care’ group. Selected features
of the included studies are summarized in Table 2. Risk of
bias in each study was assessed by AB-F, using the
Cochrane Collaboration’s Risk of Bias tool [53], and
subsequently reviewed by LC. Risk of bias was assessed
in the following domains: sequence generation, allocation
concealment, blinding of participants and investigators,
incomplete outcome data, and selective reporting of
outcomes. Studies were rated as ‘low risk; ‘high risk} or
‘unclear risk’ in each of these domains, according to the
criteria specified in the Cochrane Risk of Bias tool. Risk
of bias of the various types across studies is summarized
in Figure 2. The included studies reported a total of 117
measures (100 measuring patient outcomes and 17
measuring caregiver outcomes) to examine the 22
primary and secondary outcomes selected for examina-
tion in this review. For cognitive training interventions,
data for meta-analysis were available for eight of the 14
primary outcomes and six of the eight secondary
outcomes in the short term. Meta-analysis could be
performed on two of the 14 primary outcome measures
and two of the eight secondary outcome measures in the
medium term. No cognitive training studies reported an
outcome measure in the long term. As only one study of
cognitive rehabilitation met inclusion criteria for this
review, no meta-analysis of cognitive rehabilitation could
be conducted.

Cognitive training

The meta-analysis revealed no differences between
cognitive training and control conditions on any of the
primary or secondary outcomes included in the analyses.
The great majority of comparisons were conducted by
using the standardized mean difference method because
of the heterogeneity of measures used for each outcome.
Depending on the specific analysis, standardized mean
differences between cognitive training and control
conditions ranged from -0.11 to 0.31. Furthermore, the
evidence from cognitive training interventions to date
was generally judged to be of low to moderate quality.
Longer-term outcomes related to the trajectory of
dementia (that is, severity of dementia and rates of
admission to residential care) were not assessed in any of
the included studies.

Cognitive rehabilitation

Because only a single trial of cognitive rehabilitation [54]
met criteria for inclusion in the review, no meta-analysis
could be conducted. Clare and colleagues [54] found that
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cognitive rehabilitation was superior to the control
condition in relation to a number of outcomes in the
short term (patient-reported improvement in goal per-
formance and satisfaction immediately after intervention)
and in the medium term (greater satisfaction with
memory performance 6 months after intervention).
There was also evidence that caregivers of participants in
the cognitive rehabilitation group had improved social
relationships following the intervention relative to the
control condition. Finally, a subset of participants showed
changes in task-related brain activation on fMRI
following cognitive rehabilitation [58]. This trial was
judged to be at relatively low risk of bias in all domains
considered and hence to be of generally high quality.

Discussion

Summary of main results

The aim of this updated review was to evaluate the
current evidence regarding the efficacy of cognitive
training and cognitive rehabilitation interventions for
people with mild AD or VaD. Eleven studies of cognitive
training were identified for inclusion in the review (and
nine of these were included in the previous version of this
review), and meta-analysis was performed on several
primary and secondary outcomes in the short and
medium term. No positive or adverse effects of cognitive
training were detected in the meta-analysis. The finding
of no adverse effects of cognitive training is relevant in
light of proposals from previous commentators (for
example, [3]) that cognitive training may have a negative
impact, particularly on mood. Only one RCT of
individualized cognitive rehabilitation was identified.
Hence, no meta-analysis could be conducted.

Overall completeness and applicability of evidence
Number of publications meeting inclusion criteria

Since the publication of the previous version of the
Cochrane Review, only two additional RCTs that investi-
gated cognitive training in patients with AD or VaD and
that met the review criteria were published [14,17]. In
addition, only a single study met our inclusion criteria for
individualized cognitive rehabilitation. Several factors
appear to account for the small number of new studies
that met criteria for the present review. First, insufficient
methodological quality, namely non-randomized trials,
led to the exclusion of several published trials (for
example, [59,60]) from the review. Second, several RCTs
of cognition-based interventions either did not meet our
definitions of cognitive training and cognitive rehabilita-
tion or described multi-component interventions (for
example, [61,62]). Issues related to the inclusion criteria
used in the present review are further discussed below. A
third factor that may have contributed to the appearance
of a smaller number of relevant studies in the literature is
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Figure 2. Percentage of studies rated to be of high, low, or unclear risk of bias in each domain.

associated with the widely held belief that interventions —
pharmacological and non-pharmacological alike — have
the greatest chance of success when applied in the earliest
possible stage of AD or VaD. Hence, in recent years,
studies have increasingly targeted individuals who do not
meet criteria for dementia but who nevertheless show
significant cognitive decline — such as persons with
amnestic mild cognitive impairment [63,64]. Indeed,
many of the records that were retrieved in the updated
literature search now focus exclusively on individuals
with MCI, and separate reviews focusing on individuals
with MCI have been published [65,66].

Issues related to the inclusion of randomized controlled trials
only

The original protocol of the Cochrane Review on which
this article is based [6] stated that only RCTs would be
included in the review. RCTs have long been regarded as
the highest form of evidence in medical research because
of the lower risk of bias associated with them. However,
most of the studies of cognitive training included in the
present review were rated as having substantial risk of
bias in several domains, and the quality of evidence was
low to moderate. Hence, although the more recent
studies are generally of a higher methodological quality
and this trend is likely to continue, it might be justifiable,
under strict conditions, to include high-quality non-
randomized trials in future reviews to increase the
evidence base from which conclusions can be drawn.
There are several possible advantages of including high-
quality non-randomized trials in a systematic review, and
the pooled estimates of effect sizes from randomized and
non-randomized trials can be analyzed separately [67].

Issues related to definitions of interventions and
multi-component interventions

Despite some progress in the application of a clearer and
more consistent terminology to refer to various

cognition-based interventions in mild dementia, inter-
ventions often continue to be inaccurately labeled.
Specifically, studies continue to be published in which
interventions are described as cognitive training or as
cognitive rehabilitation while they in fact appear to more
closely reflect cognitive stimulation or reality orientation
(for example, [68]). This state of affairs means that it was
generally insufficient, in reviewing the available literature
and choosing studies to include in the review, to examine
the title used in the publication, and in many cases, the
Methods section of a published trial had to be closely
scrutinized to clarify whether the actual intervention was
consistent with the one suggested by the title.

In addition, the present review excluded trials in which
an intervention was described as a combination of
elements from various approaches — such as cognitive
behavior therapy combined with elements of cognitive
rehabilitation (for example, [61]). This decision is related
to the fact that different techniques are likely to have
different mechanisms of action and that it is generally not
possible in such interventions to isolate the contribution
of different components to the measured outcomes. The
definitions of cognition-based interventions provided in
this review essentially reflect groups of intervention tech-
niques that tend to go together, but there is also some
overlap in the techniques used in cognitive stimulation,
training, and rehabilitation (for example, psychoeduca-
tion may be a component of each of these approaches).
Because each of these broad approaches to intervention
is likely to involve the use of more than one intervention
technique with different mechanisms of action (for
example, setting goals, learning effective methods to
learn new information, and repeated practice), these
approaches can also be regarded as essentially ‘multi-
component’ interventions. Additional work is required in
order to better characterize the essential or core compo-
nents of each of the broad approaches to intervention. It
is possible that the inclusion of studies on the basis of
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their use of discrete intervention techniques (for
example, goal-setting, practice of structured tasks, and
use of specific learning strategies such as errorless learn-
ing), rather than whether they fit neatly into the defini-
tions offered here, will prove to be more informative.

Outcomes measured in included studies

A further issue impacting on the completeness and
applicability of the evidence is the range of outcome
measures reported in the included studies. Trials, parti-
cularly of cognitive training, have traditionally measured
mainly cognitive outcomes in the form of performance
on standardized cognitive measures. Very few studies,
however, have measured non-cognitive outcomes for the
person with dementia or the primary caregiver (for
example, mood, quality of life, general health, and well-
being) or outcomes that are likely to be of critical impor-
tance to policy-makers — such as outcomes related to the
course of dementia (for example, dementia severity and
rates of admission to residential care). Although there are
obvious methodological constraints to the measurement
of some outcomes (for example, long-term outcomes
such as admission to residential care), it is nonetheless
important that future trials of cognition-based interven-
tions routinely measure and report outcomes other than
direct cognitive ones. Given the nature and aims of indi-
vidualized cognitive rehabilitation interventions, these
tend to emphasize individualized goals and activities of
daily living over performance on standardized cognitive
tests. Indeed, the single trial of cognitive rehabilitation
included in the present review measured and reported
several important outcomes other than cognitive out-
comes that are of direct clinical relevance.

Methodological limitations of included studies

The lack of significant effects from cognitive training
studies must be interpreted in the context of methodo-
logical limitations that may have constrained the
possibility of demonstrating some significant gains, in-
cluding issues related to power, choice of control
condition, choice of outcome measures, and the impact
of individual characteristics that may moderate treatment
response.

Powver to detect effects

Many of the included trials are likely to have suffered
from limited statistical power to detect effects. Lack of
power of individual studies to detect effects is commonly
associated with small sample size, which is a frequent
limitation in cognition-based interventions for people
with mild AD or VaD. This explanation, however, is un-
likely to account for the lack of significant findings, as a
meta-analysis is designed to overcome limitations from
individual studies associated with such factors as sample
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size. Indeed, not only was the size of the effects in
individual studies small, but — possibly of greater
relevance here — the direction of effects associated with
some outcomes did not consistently favor cognitive
training over the control condition. For example, in three
out of the five studies that reported the impact of
cognitive training on a global measure of cognition in the
short term, the direction of the effect was in favor of the
control group, whereas in only one of the trials was the
effect clearly in favor of the cognitive training condition.
Indeed, such inconsistency in the direction of effects was
the case for a substantial number of outcomes reported
in the studies, even when the same measures were used
by different studies to measure a given outcome. Other
possible factors contributing to the difficulty in detecting
significant effects might be difficulties in determining the
right ‘dose’ of an intervention (that is, frequency,
intensity, and duration of interventions), the presence of
‘ceiling’ or ‘floor’ effects rendering it impossible to
demonstrate improvements in a given domain, or base-
line differences between treatment and control groups.

Choice of control condition

The difficulty of defining what constitutes an appropriate
comparison condition is particularly important since in
some studies (for example, [16,24]) cognitive training
may have been compared with other active treatments,
thus masking potentially beneficial effects. Clinical
practice requires the ability to distinguish which of a
range of possible psychosocial interventions is most likely
to be useful for a given individual, and the study designs
used here do not allow this question to be addressed.

Use of neuropsychological tests as cognitive outcomes

The use of neuropsychological tests to measure cognitive
outcomes effectively means that what is actually being
assessed is transfer of benefits from trained to untrained
tasks, rather than the effects of training on trained tasks.
However, as discussed in the introduction, there is very
limited evidence in support of such transfer from trained
to untrained tasks. But when the trained tasks are in
some way analogous to daily activities, improvement in
such tasks may have direct relevance to daily functioning,
but this would be missed if these benefits were not
transferred to performance on standardized neuro-
psychological tests. For example, Davis and colleagues
[10] noted improvement on tasks during training, such as
recall of personal information and face-name associa-
tions, but this was not captured by the neuropsychological
measures selected to assess cognitive outcomes. A
further problem with the use of standardized neuro-
psychological tests before and after the intervention to
measure cognitive outcomes involves the potential for
practice effects which may obscure possible effects of
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specific treatments. Finally, in some studies, more than
one neuropsychological test or self-report scale is used to
measure the same outcome (for example, executive func-
tion or general well-being). This leads to difficulties in
meta-analysis with the choice of the most appropriate or
relevant test as the measure of the outcome under
consideration.

Moderating role of patient characteristics on intervention outcomes
There is an increasing recognition that various patient
characteristics have the potential to moderate engage-
ment with and response to the intervention, and as more
evidence regarding important moderators becomes avail-
able, cognition-focused interventions might be better
able to accommodate the effects of such moderators [69].
For example, Koltai and colleagues [23] retrospectively
classified participants’ level of awareness of their own
impairments and found that a higher level of awareness
was a predictor of a more successful outcome, a finding
that has also been demonstrated in a prospective study of
cognitive rehabilitation outcome for a small group of
people with mild AD [70].

Study context

Non-pharmacological interventions are more likely to be
affected by the study context, including the health-care
setting, and cultural and linguistic factors than drug trials
are. Given that the studies reviewed took place in a
variety of contexts, one cannot exclude the possibility
that cognition-based interventions are better suited for
some contexts than others.

Quality of the evidence

As discussed above, the generally low methodological
quality of trials continues to limit the ability to evaluate
the evidence base. The methodological quality is gradu-
ally improving, and this trend is expected to continue.
The quality of most of the studies of cognitive training
interventions included in the review was often com-
promised by several risks of bias that were significant in
many of the included studies — particularly as a result of
insufficient detail regarding the method used to generate
a random group allocation sequence, the concealment of
this sequence from relevant members of the research
team, and attempts to blind participants or researchers
(or both) to group allocation. Hence, the finding of no
significant benefits (or harm) from cognitive training
interventions needs to be interpreted with caution, and
estimates of effect sizes may vary in the future as the
evidence comes from studies of better quality. There was
only a single study of individualized cognitive
rehabilitation, but given the relatively high quality of this
trial, cautiously positive (albeit tentative) conclusions
regarding the efficacy of this approach can be drawn.
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Agreements and disagreements with other studies or reviews
In recent years, two main systematic reviews that
included an examination of the efficacy of cognitive
training for people with mild dementia have been
published. In reviewing the literature to 2004, Sitzer and
colleagues [71] concluded that ‘cognitive training
evidenced promise in the treatment of AD, with primarily
medium effect sizes for learning, memory, executive
functions, activities of daily living, general cognitive
problems, depression, and self-rated general functioning’
A closer examination of the methodology described in
their review reveals important differences that explain
the differences with the results of the present review.
First, Sitzer and colleagues applied much less strict inclu-
sion criteria and included both randomized and non-
randomized trials (total of 19) as well as studies that
included patients with moderate to severe AD. Second,
Sitzer and colleagues described their review as one of
cognitive training, but of the 14 RCTs that met their
inclusion criteria, six were in fact studies of other
cognition-based interventions (primarily reality orienta-
tion/cognitive stimulation) or multi-component inter-
ventions. Indeed, in separate analyses, performed on only
the five ‘high-quality’ trials (all of which were included in
the present review), the observed effects were very small
and non-significant. It is quite plausible that if studies of
cognitive stimulation, training, and rehabilitation for
people with mild AD or VaD had been assessed together,
some benefits would have been detected. However, as
there are important differences between the different
cognition-focused approaches to intervention, these
should be treated separately. Indeed, although the present
review did not observe any benefits associated with
cognitive training, the results of a single high-quality trial
of cognitive rehabilitation tentatively suggest that this
approach may be associated with important benefits for
the person with dementia and their primary caregiver. In
addition, a separate Cochrane Review of cognitive stimu-
lation for mild AD recently confirmed that this approach
was associated with several positive outcomes for the
person with dementia [5].

More recently, Olazaran and colleagues [72] reviewed
the general literature on the efficacy of 26 categories of
non-pharmacological interventions for people with
dementia. In relation to cognitive training, these authors
concluded that a grade B recommendation (recommen-
dation associated with low-quality RCTs) can be given
for the efficacy of individual and group cognitive training
for improving cognitive functions. Although this conclu-
sion also seems to be different from the results of the
present review, there are important differences between
this review and that by Olazardn and colleagues. Specifi-
cally, Olazaran and colleagues included in their review
participants with any kind of dementia and in fact



Bahar-Fuchs et al. Alzheimer’s Research & Therapy 2013, 5:35
http://alzres.com/content/5/4/35

allowed a small proportion of participants with cognitive
decline but without confirmed dementia to be included.
In addition, these authors did not examine separate
cognitive domains, but instead analyzed all cognitive
outcomes together, and this was not the approach taken
in the present review. These methodological differences
most likely account for the differences between the
present review and the one by Olazaran and colleagues.

Implications for research

Cognitive training

Further well-designed single-blind RCTs of cognitive
training would help to provide more definitive evidence
regarding efficacy. Future research would benefit from
consideration of how to capture changes that are
currently missed by the available standardized outcome
measures, from development of greater consensus in the
selection of specific outcome measures, and from identi-
fication of the extent to which gains are clinically relevant
and generalizable and have the potential to make a
difference to the person with dementia and the family
caregiver in everyday life. Future research should con-
tinue the trend toward devising interventions that
include personalized tasks or tasks based on analogs of
daily activities. Future research also needs to consider
outcomes beyond direct cognitive ones, to describe in
greater detail the elements of the intervention used
(preferably by using manualized protocols), and to more
accurately use existing classifications of cognition-based
interventions.

Cognitive rehabilitation

Additional RCTs of individualized cognitive rehabili-
tation are needed in order to provide further support for
tentatively promising results.

Implications for clinical practice

Cognitive training

The review does not provide evidence to support the
efficacy of cognitive training. Trial reports indicate that
some gains resulting from intervention may not be
captured adequately by available standardized outcome
measures.

Cognitive rehabilitation

Data from a single high-quality trial provide preliminary
positive results regarding the use of contextualized
individual cognitive rehabilitation, emphasizing collabora-
tive goal-setting, to achieve better self-rated competence
and satisfaction with personally meaningful activities of
daily living. Risk of harm or adverse effects of cognitive
rehabilitation is unlikely. The capacity to make firmer
treatment recommendations awaits the publication of
additional trials of individual cognitive rehabilitation.
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This is a version of a Cochrane Review, which is available in the
Cochrane Library. Cochrane systematic reviews are regularly updated
to include new research and in response to feedback from readers.

If you have a comment on this or other Cochrane Reviews of inter-
ventions for AD or VaD, please send it to Sue Marcus, editor of

the Cochrane Dementia and Cognitive Improvement Group (sue.
marcus@ndm.ox.ac.uk).
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