
Northumbria Research Link

Citation: Lui, Victor and Lai, Frank (2019) Cognitive intervention and brain stimulation
therapies for dementia. Hong Kong Medical Diary, 24 (10). pp. 13-15. ISSN 1812-1691 

Published by: The Federation of Medical Societies of Hong Kong

URL:  http://www.fmshk.org/database/hkmd/hkmd201910.pdf
<http://www.fmshk.org/database/hkmd/hkmd201910.pdf>

This  version  was  downloaded  from  Northumbria  Research  Link:
http://nrl.northumbria.ac.uk/id/eprint/46885/

Northumbria University has developed Northumbria Research Link (NRL) to enable users
to access the University’s research output. Copyright © and moral rights for items on
NRL are retained by the individual author(s) and/or other copyright owners.  Single copies
of full items can be reproduced, displayed or performed, and given to third parties in any
format or medium for personal research or study, educational, or not-for-profit purposes
without  prior  permission  or  charge,  provided  the  authors,  title  and  full  bibliographic
details are given, as well as a hyperlink and/or URL to the original metadata page. The
content must not be changed in any way. Full items must not be sold commercially in any
format or medium without formal permission of the copyright holder.  The full policy is
available online: http://nrl.northumbria.ac.uk/policies.html

This document may differ from the final, published version of the research and has been
made available online in accordance with publisher policies. To read and/or cite from the
published version of  the research,  please visit  the publisher’s website (a subscription
may be required.)

                        

http://nrl.northumbria.ac.uk/policies.html


Medical BulletinVOL.24 NO.10 OCTOBER 2019

    13

Cognitive Intervention and Brain 
Stimulation Therapies for Dementia 
Dr Victor Wing-cheong LUI

Dr Frank Ho-yin LAI

MBBS, LLB, MSc, MRCPsyh, FHKCPsych, FHKAM (Psychiatry)

PhD (HKPU), MSc (HKPU), BSc (HKPU), Dip. Epidemiology & Biostatistics (CUHK), 
Dip. Occupational Safety & Health (OUHK), HKROT

Specialist in Psychiatry

Assistant Professor, Department of Rehabilitation Sciences, 
The Hong Kong Polytechnic University

Dr Frank Ho-yin LAIDr Victor Wing-cheong LUI

The number of people with dementia is escalating 
globally.  About 47 million people were living with 
dementia in 2015 worldwide.1  Dementia is a chronic 
disease and patients need to live with cognitive 
impairment for a substantial period of time, which in 
turn causes a lot of distress and difficulties to patients, 
their families and society.  However, the effectiveness of 
anti-dementia drugs, namely cholinesterase inhibitors 
and memantine, in preventing cognitive decline is 
limited.  Some patients may not tolerate the side 
effects of anti-dementia drugs.  Non-pharmacological 
approaches, such as cognitive intervention and brain 
stimulation methods, are used.  This article would 
present an overview of these approaches.

COGNITIVE INTERVENTION
Cognitive interventions are widely employed in 
hostels, day centres and hospitals for patients suffering 
from mild to moderate dementia.  They encompass a 
diverse range of cognitive activities.  Clare and Woods 
(2004) broadly classified these cognitive interventions 
into three approaches, namely cognitive stimulation, 
cognitive training and cognitive rehabilitation.2

Cognitive Stimulation
Cognitive stimulation has the strongest evidence base 
among cognitive intervention approaches and is cost-
effective in improving cognition.1  It has been shown 
in meta-analysis that cognitive stimulation can benefit 
general cognition and self-reported quality of life.1  It is 
usually a group-based intervention led by a coordinator 
or facilitator.  Its emphasis is to involve multiple cognitive 
domains, instead of targeting on one specific domain.

Cognitive stimulation essentially comprises a range 
of activities, including reminiscence therapy, reality 
orientation, multisensory stimulation, and social 
activity.  One example is 14 twice-weekly group 
sessions that take place over 7 weeks.3  These sessions 
cover different topics, such as childhood, faces/scenes, 
food, using money and current affairs.  However, it was 
unclear which aspects of cognitive stimulation are the 
most effective and such cognitive stimulation might not 
be applicable in all settings.1

Cognitive Training
Unlike cognitive stimulation, cognitive training is more 
focused on standardised training related to specific 
cognitive domain.4  The training format can be in a 

group but can also be individualised.  Its emphasis is to 
restore a specific function through practice.   However, 
as there are various cognitive domains, there is marked 
variability in training strategies and outcome measures.  
While training may have observable effects on healthy 
elderlies, evidence on its effectiveness in patients with 
dementia is limited and warrants further evaluation.1 

Interestingly, training in some specific cognitive 
functions may lead to an improvement in untrained 
general cognitive function.   Chunking is a psychological 
process of recognising or enforcing patterns upon 
information gathering and of compressing information 
into a more recall-efficient pattern.  The ability to use 
chunking is preserved in early Alzheimer’s disease.  
Huntley et al. (2017) reported a randomised controlled 
trial providing, over the trial period of eight weeks, 
eighteen 30-minute sessions of either adaptive working 
memory training in verbal chunking strategies or a 
control intervention Patients with Alzheimer’s disease 
demonstrated significant improvement in trained verbal 
working memory task, and also on general cognitive 
function in comparison to control subjects.5 

Cognitive Rehabilitation
The importance of rehabilitation for patients with 
dementia has long been recognized.4  For dementia, the 
aim of rehabilitation is to optimise everyday function 
by helping the patient set individual goals and devising 
strategies to achieve these goals.  Such rebabiliation is 
individual-based and is mainly used for mild dementia.  
It involves multi-disciplinary input.  Carers are regarded 
as team members but care for family carers is also an 
important goal of rehabilitation.

The evidence on its effectiveness is growing.  Regan 
et al. (2017) reported a 2-year multicentre randomised 
controlled trial.6  Their intervention was four-weekly 
1-hour sessions delivered to patients and their carers in 
the patients’ homes with a focus on an individualised 
intervention addressing personally meaningful goals 
(such as to learn the names of people at church, to 
remember more about grandchildren’s activities, or 
to take medication reliably).  Patients and their carers 
were encouraged to help brainstorm and select the 
most appropriate strategies.  They found that patients 
in the intervention group reported higher level of goal 
performance and satisfaction than those in the control 
group.

A large multicentre study of goal-orientated cognitive 
rehabilitation in mild dementia was recently published.7  
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In this study, participants were asked to identify areas 
in which they would see improvements and set goals.  
Their cognitive rehabilitation consisted of 10 weekly 
sessions with therapists over 3 months, followed by 
four sessions over the following 6 months.  It was 
found that the 209 participants who received cognitive 
rehabilitation were doing significantly better than with 
those who received treatment as usual in relation to 
their goals, and these improvements were sustained 6 
months later.  

BRAIN STIMULATION
Empirical studies showed that two main brain 
stimulation therapies might be useful in improving 
one’s cognitive performance.  They are transcranial 
direct current stimulation (tDCS) and repetitive 
transcranial magnetic stimulation (rTMS). 

Transcranial Direct Current Stimulation 
tDCS is a simple, non-invasive brain stimulation 
technique that is capable of modulating cortical activity 
and inducing neuroplasticity mechanism.8  During the 
treatment, a weak electrical current is delivered through 
two scalp electrodes by a portable battery-powered 
stimulator.  The current density, calculated on the 
basis of the power intensity divided by the area of the 
electrode, is used as a marker of dosage and influences 
the after-effects.9

Studies have demonstrated that tDCS enhances memory 
function in cognitive rehabilitation.  Ferrucci et al. (2008) 
reported that tDCS delivered over the temporoparietal 
areas could specifically affect a recognition memory 
performance in patients with Alzheimer disease.10  It 
was postulated that tDCS could improve cognitive 
function of older adults with dementia by altering

a) neuronal activity,11

b) cerebral blood flow,12 
c) synaptic and non-synaptic after-effects,13 
d) neurotransmitter polarity-dependency,14 
e) oscillatory brain activity15,16 and 
f) functional connectivity patterns in the brain.17 

However, further large-scale clinical and mechanism-
oriented studies are needed to establish its therapeutic 
efficacy in different types of dementia.18,19 

It is noteworthy that there has been a trend to develop a 
protocol in combining rehabilitation training with tDCS 
and cognitive training.20  Andre et al. (2016) found that in 
patients with mild vascular dementia, anodal tDCS of the 
left dorsolateral prefrontal cortex (DLPFC) could produce 
additional effects to cognitive training on some tasks.21

Repetitive Transcranial Magnetic 
Stimulation 

rTMS has been increasingly used in the management 
of various neurological and psychiatric disorders.  
For dementia, rTMS has been used to non-invasively 
modulate cortical excitability and induce lasting effects.  
Cotelli et al. (2011) applied daily high frequency (HF) 
rTMS over the left DLPFC of patients with Alzheimer’s 

disease, 25 minutes per day, five days a week for 
two weeks.  In this study, real rTMS was found to 
improve performance in cognitive tests for up to 8 
weeks following the end of treatment.22  A study by 
another group reported that five daily sessions of HF 
rTMS applied over the left then the right DLPFC could 
improve cognitive function in patients with mild to 
moderate Alzheimer’s disease for up to 3 months after 
the stimulation period.23  

A randomised double-blind study reported that a 
6-week cognitive training combining daily sessions of 
HF rTMS can improve cognitive function in Alzheimer’s 
disease.24  However, more large-scaled studies are 
needed to replicate the findings.  Like tDCS, its clinical 
utility and protocols need further evaluation.

CONCLUSION
Cognitive intervention and brain stimulation therapies 
may benefit the cognitive function in patients with 
dementia non-invasively.  These interventions may 
improve the quality of life of patients and their carers.  
These therapies can be used in combination with 
each other.  However, more studies and evidence are 
needed to evaluate their clinical utilities and to enable 
formulation of clear clinical recommendations. 
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