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Neurocognitive Intervention Therapy for Patients with Cognitive
Decline: MCI and Probable Alzheimer’s Disease

Hyun Jeong Han, MD, PhD
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Brain aging and aging-related neurodegerative disorders are major health challenges faced by modern societies. Brain aging is asso-
ciated with cognitive and functional decline and represents the favorable background for the onset and development of dementia.
Indentifying protective factors or effective prevention strategies may lead to considerable benefits. A growing body of evidence sup-
ports the notion that cognitive training and rehabilitation can preserve and enhance operational skills in elderly individuals as well as
reduce the incidence of dementia. Actively participating in cognitive activities during mid- or late life may be beneficial in preventing
the risk of Alzheimer’s disease and other dementia in the elderly. This review aims at providing a brief overview of the most recent
data that support the support the efficacy of non-pharmacological interventions aimed at enhancing cognition and brain plasticity in
healthy elderly individuals as well as delaying the cognition decline associated with dementia.
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Introduction

Brain aging is associated with cognitive and functional de-
cline and represents the favorable background for the onset
and development of dementia. Cognitive impairments, par-
ticularly memory problems, are a defining feature of mild
cognitive impairment (MCI) and the early stages of
Alzheimer's disease (AD). AD is becoming a major so-
cio-economical challenge for society and human health
systems. It is therefore imperative to act during this ex-
tended pre-clinical phase and promote endogenous re-

sponses in brains that still have a large cognitive reserve and
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optimal levels of neural plasticity.' Beside pharmacological
interventions, a great deal of interest resides on ways that al-
low modulation of brain plasticity in the elderly by acting on
cognitive training and stimulations, Cognitive training and
cognitive rehabilitation are specific interventional approach
designed to address difficulties with memory and other as-
pects of cognitive functioning.’

Current data suggest that participation in cognitive activ-
ities may lower the risk of dementia by improving neuronal
and cognitive reserves,” Cognitive activities may be defined
as activities that individuals engage in for enjoyment or
well-being that are independent of work or activities of daily
living. This line of intervention can be also critical in delay-
ing the cognitive decline associated with dementia or other
widespread neurodegenerative diseases. This review will
focus on the role of cognitive activities in prevention of cog-
nitive decline in MCI and early AD and provided a brief over-

view of recent data,
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Cognitive and neural reserve

The central nervous system is highly dynamic structure
that undergoes continuous functional remodeling. In this
context, CNS plasticity is the ability to adopt functional or
structural responses aimed at promoting successful adaptive
behavior,* Plasticity requires a complex process of molec-
ular, structural, and functional integrations that are carried
out in neurons, glia, and subcellular compartments like den-
drites, spines, and synapses. These biochemical and mor-
phological changes go along with spatiotemporal synchro-
nization of large neuronal populations across different brain
regions, Cognitive reserve is the concept that has been pro-
posed to explain the functional adaptation occurring in con-
ditions that are associated brain damage, but where struc-
tural impairment dose not translate inpatient cognitive
deficits. Brain reserve refers to the amount of preserved CNS
“hardware”, namely the intergrity of synapses, dentrites,
neurons, glia, and pathways while cognitive reserve in-
dicates the CNS “software”, in short the brain capability to re-
organize its activity by setting in motion compensatory cog-
nitive mechanisms,” Thus, the cognitive reserve concept im-
poses to shift the attention from brain morphological in-
tegrity to functioning. Cognitive reserve is positively influ-
enced by educational, environmental, nutritional as well as
genetic factors,® The modulation of cognitive reserve has
been indicated as a resource to be has tapped on in AD pa-
tients who despite the presence of large amount of Ad-re-
lated pathology show relative paucity of clinical symptoms
and signs. The process is thought to require the formation of
new synapses as well as the plastic remodeling and function-
ing of brain networks. The drawback is that these patients
can go undetected for longtime and then, when exhaustion
of the cognitive reserve occurs, eventually show a precip-
itous cognitive decline,” Cognitive activity is thought to pro-
vide some protection against dementia, but the mechanism
and timing of these effects are unknown. Although the exact
underlying biological mechanisms for why cognitive activ-
ities are beneficial are yet to be established, possible ex-
planations include strengthening neuronal connections in

vulnerable brain areas, reducing chronic stress or promoting
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a healthy lifestyle.

Cognitive activities have been proposed to have a pre-
ventive function that can retard the onset of dementia, The
repetition of cognitive skills may improve processing skills
such as working memory and perceptual speed by possibly
dendritic plasticity, Education and cognitive activities could
lead to more neurons and synapses and therefore delay the
onset of dementia despite the accumulation of disease
pathology,8 In experiments on rats, environmental enrich-
ment has been shown to inhibit spontaneous apotosis, in-
creased neurogenesis in dentate gyrus and spatial memory.”
This may suggest a possible link between environ-
ment/social cognitive stimulation and regenerative brain

processes,

Evidence from clinical trials of neurocognitive
intervention

Cognitive exercise involving multiple cognitive domains
appears to demonstrate greater efficacy than uni-modal
memory strategy training. Multi-domain exercises provide a
broader range of cognitive challenges to directly stimulate
plasticity and in several studies has resulted in global cogni-
tive function, "' By contrast, little evidence was found for
the efficacy of memory strategy training in MCI which was
consistent with outcomes from a recent meta-analysis in
healthy and MCI subjects that found training effects were
equivalent to those seen in active controls, High volume
cognitive exercise appeared to result in greater benefit than
lower volumes of training, although no dose-response stud-
ies were identified. Very frequent training for twelve weeks
let to greater effect on memory than longer, less regular

s

training,'”" Meta-analysis of cognitive training in healthy
adults has suggested that two or three month training peri-
ods may have persistent protective benefit, however current
findings in MCI suggest that frequency and total volume of
sessions are also important, The current data show cognitive
exercise also has promise for enhancing cognitive function
in MCI'""""" and may slow decline in at risk individuals,
The effectiveness of cognitive exercise in those with estab-

lished AD is likely to be modest,16 although a recent trial of
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computer-based exercises found delayed progression of
disease by the end of training compared to controls,'”
Computer-delivered interventions are rapidly becoming
popular, Computerized cognitive exercise has been success-
fully implemented across the age spectrum and research
suggests that older adults are often the fastest growing users

of computer and internet technology.

Conclusions

Further research is required in order to substantiate the ef-
ficacy of cognitive training as a therapeutic intervention in
patient with cognitive decline. It is vital to clarly distinguish
between various cognitive interventions and differentiate
between training exercise and memory strategies, These da-
ta suggests cognitive interventions may be effective at en-
hancing cognitive outcomes, but several limitations have

been identified which precludes firm conclusions.
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