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ABSTRACT
Among the different forms and recent non-pharmacological interventions for dementia patients 
already performed in Brazil, there are no studies that have investigated the effect of a protocol 
of karate in patients with this clinical conditions, more specifically in the elderly with a diagnosis 
of mixed dementia, Alzheimer’s disease associated with vascular dementia. Objective: Thus, the 
present study aimed to analyze the effects of a karate training in cognitive and functional with 
an elderly mixed dementia. Method: The participant, clinically diagnosed with mixed dementia, 
underwent a anamnesis, followed by cognitive and functional assessment, pre and post training 
four months. The karate training was adapted and systematized, in order to muscle strengthening, 
flexibility, posture techniques, attack (punches and kicks), blocks (defenses) and kata (imaginary fight 
with multiple opponents), three times per week, lasting an hour session on nonconsecutive days. 
Results: The findings were maintaining cognitive function and improvement in static and dynamic 
balance. Conclusion: It was concluded that training adapted and systematized karate contributes to 
improved static and dynamic balance and maintenance of cognitive status. May, thus contribute to a 
new alternative non-pharmacological intervention in elderly patients with mixed dementia.
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RESUMO
Dentre as diferentes e recentes formas de intervenções não-farmacológicas para pacientes com 
demência realizadas no Brasil, não foram encontrados estudos que investigaram o efeito de 
um protocolo de caratê em pacientes com este quadro clínico, mais especificamente em idosos 
com diagnóstico de demência mista, doença de Alzheimer associada com demência vascular. 
Objetivo: O presente estudo teve como objetivo analisar os efeitos de um treinamento de caratê 
nas funções cognitivas e funcionais de um idoso com demência mista. Método: O participante, 
clinicamente diagnosticado com demência mista, passou por uma anamnese, seguida de avaliação 
cognitiva e funcional, antes e depois de um treinamento de quatro meses. O treinamento de 
caratê foi adaptado e sistematizado, visando fortalecimento muscular, flexibilidade, técnicas 
de posturas, ataque (socos e chutes), bloqueios (defesas) e katas (luta imaginária com vários 
oponentes), três vezes por semana, com duração de uma hora sessão em dias não consecutivos. 
Resultados: Os resultados encontrados foram manutenção das funções cognitivas e melhora no 
equilíbrio estático e dinâmico. Conclusão: Conclui-se que o treinamento adaptado e sistematizado 
do caratê contribui para melhora de equilíbrio estático e dinâmico e manutenção do status 
cognitivo. Podendo contribuir assim para uma nova alternativa de intervenção não-farmacológica 
em idosos com demência mista.
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INTRODUCTION

Dementia is characterized by a decline 
in various cognitive functions to the point 
where it interferes significantly with an indi-
vidual’s functional performance.1 Alzheimer 
disease (AD) is a neurodegenerative patho-
logy characterized by an accumulation in 
the brain tissue of extra neuronal amyloid 
plaque and intraneuronal fibrillary tangles 
that lead to the death of neurons and conse-
quent cognitive impairment, beginning with 
recent memory.2 Vascular dementia (VD) is 
the second leading cause of dementia, after 
Alzheimer’s disease, and occurs secondarily 
in the aftermath of a cerebrovascular acci-
dent (CVA) which can be ischemic (in the ma-
jority of cases) or hemorrhagic.1

Lesions occasioned by AD or CVA (espe-
cially of an ischemic nature) frequently occur 
together. Vascular lesions concomitant with 
AD in a patient increase the pathological effec-
ts and accentuate cognitive impairment.3 The 
coexistence of AD and CVA is often termed mi-
xed dementia (MD),1 but is still a poorly defi-
ned pathological condition whose importance 
is coming to be better recognized. According 
to epidemiological studies, it is estimated that 
more than one third of AD patients also have 
cerebrovascular lesions-and a similar propor-
tion of VD patients also exhibit the pathologi-
cal characteristics of AD.3

The presence of cerebrovascular lesions 
in AD patients may be underestimated and 
appears to be associated with a more rapid cli-
nical deterioration. The most common display 
of mixed dementia is that of a patient with 
clinical symptoms typical of AD who suffers 
an abrupt worsening accompanied by clinical 
signs of a CVA.

A systematic review4 and a study of clini-
cal cases5 made recently showed the benefits 
of a practice of physical exercises on the 
cognitive functions, behavioral disturban-
ces, and functional aspects for individuals 
with dementia.4,5 Among the possible activi-
ties, one alternative intervention relatively 
challenging for these patients would be ka-
rate training adapted and systematized for 
this population. As a martial art, karate is 
popular in society as a means of self-defense 
and an ideal practice of physical activity. The 
regular practice of karate develops strength, 
speed, motor coordination, and physical 
conditioning.6 The peculiarities of this activi-
ty contribute to the prevention of and the 

recovery from organic, psychological, and 
social ills, and aid in the overall develop-
ment of those who practice it.

The present study sought to analyze the 
effects of adapted karate on the cognition and 
functionality of an older person with mixed 
dementia.

PRESENTATION Of A ClINICAl 

CASE

This was a longitudinal study carried out at 
the Aging and Physical Activity Laboratory (La-
boratório de Atividade Física e Envelhecimento) 
within the Program for Functional and Cogniti-
ve Kinesiotherapy for the Elderly with Alzhei-
mer’s disease (Programa de Cinesioterapia 
Funcional e Cognitiva de Idosos com Doença de 
Alzheimer (PRO-CDA)) in the Physical Education 
Department, obeying the principles of ethics 
in research involving human beings, in confor-
mity with resolution 196/96 from the National 
Health Council (Conselho Nacional de Saúde). It 
was analyzed and approved by the Committee 
on Ethics in Research from the Bioscience Insti-
tute at UNESP - Rio Claro Campus, in protocol 
nº 005/2011.

The sample was made up of one male 
participant, married, 74 years of age, with 
15 years of schooling, a native of a city in 
the countryside of the state of São Paulo, 
and diagnosed with mixed dementia. In ad-
dition, the participant presented diabetes 
mellitus and had been using insulin for 40 
years. He had smoked for 50 years and main-
tained a sedentary lifestyle. His caregiver 
reported that the participant suffered cons-
tant falls and needed help to carry out some 
of his daily life activities. At the beginning of 
his illness he had episodes of forgetfulness, 
depression, and showed musculoskeletal 
weakness. Over the years, there had been a 
worsening of behavior, recent memory, and 
spatial orientation.

Before the research began, the volunteer 
and his responsible caregiver were duly infor-
med on the procedures to be followed. Once 
they agreed to participate in the study, they 
both signed the Terms of Free and Informed 
Consent and the patient went through a ba-
ttery of cognitive and functional evaluations 
before and after the application of the karate 
movement intervention protocol, which con-
sisted of the following aspects:

Cognitive Evaluation
a) Brief Cognitive Screening Battery 

(BCSB):7 This consists of presenting 
the subject with pictures of ten com-
mon objects (shoe, spoon, comb, 
tree, turtle, key, airplane, house, 
book, and bucket). The subject then 
identifies or names these objects 
and is asked for an immediate me-
mory of each one, with no advance 
notice that he should have memori-
zed them (incidental memory); next, 
the drawings are shown to him again 
and he is asked to memorize them 
(short-term memory). The pictures 
are shown to the subject again with 
the instruction to memorize them 
(learning memory). Once again the 
pictures are shown and the subject 
is instructed to memorize them for 
later on, after five minutes.

b) Montreal Cognitive Assessment 
(MoCA):8 This instrument assesses 
different cognitive domains: atten-
tion and concentration, executive 
functions, memory, languages, vi-
sual-constructive ability, and the abi-
lity for abstraction, calculation, and 
orientation.

c) Frontal Assessment Battery (FAB):9 
This evaluates the frontal cognitive 
and recently-used functions as a brief 
diagnostic tool to be used in cases of 
executive dysfunctions. The battery 
is composed of six subtests: abstract 
reasoning, cognitive flexibility, cogni-
tive programming for motor action, 
sensitivity to interference, inhibition 
control, and autonomy of internal 
control of environmental stimuli.

Functional Assessment
d) Performance Oriented Mobility Asses-

sment of Gait and Balance (POMA):10 
This was developed to detect risk fac-
tors for falls among the elderly based 
on the number of chronic impairmen-
ts and illnesses, and is divided into 
two parts-one evaluates balance and 
the other, the gait. The functional tes-
ts for balance and gait have scores of 
zero and one, others of zero, one, and 
two, and there is one that can be sco-
red from zero to four.

e) Southampton Assessment of Mo-
bility (SAM):11 This evaluates the 
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performance of elderly with demen-
tia in 18 items broken into four sec-
tions in the following tasks: transfe-
rence from seated to orthostatic, ba-
lance in orthostatism, gait, and trans-
ference from orthostatism to seated. 
The elderly subject is evaluated 
under direct supervision during the 
activities and can receive a score of 
one if he succeeds or zero if he does 
not complete the requested task. The 
final score can range from 0 to 18.

f) Force platform: This was used to as-
sess postural control by means of di-
fferent tasks in which the participant 
remains in a static bipedal position 
with feet parallel and spaced hip wi-
dth apart, with the eyes directed to 
an object one meter away.12 In this 
position he was to fulfill four experi-
mental conditions:

• Eyes directed at a target and arms at 
his sides;

• Eyes directed at a target, arms at his 
sides, and count backwards from 30 
at the same time;

• Eyes directed at a target and hold a 
tray;

• Eyes directed at a target, hold a tray, 
and count backwards from 30 at the 
same time.

Each condition was repeated twice for 40 
seconds each time. A pause between the at-
tempts could be requested by the participant. 
A minimum period of five minutes between 
the conditions was given for explaining the 
cognitive tasks. The average for each condi-
tion was considered for analysis.

The model AMTI/AccuGait force plat-
form supplied the kinetic data as the oscilla-
tion of the center of pressure (CoP) at 100 
Hz-in other words, the point of application 
of the resultant of the vertical forces acting 
on the support surface and the anteropos-
terior (AP) and mediolateral (ML) amplitu-
des. The data collected from the CoP was 
analyzed by the MATLAB program (version 
6.5; MathWorks). The area on the Force 
Platform was a verified variable.

Training Protocol
A systematized protocol of karate moves 

was developed based on the participant’s phy-
sical abilities and pathologies. For four mon-
ths, the 60-minute sessions were done three 
times a week on non-consecutive days. The in-
terventions took place in a dojo at the Physical 

Education Department at UNESP in Rio Claro, 
São Paulo. The patient had an interview with 
a delegate from the Karate Federation of the 
State of Sao Paulo (Federação Paulista de 
Caratê) to guarantee that he had no previous 
experience with this modality.

Blood pressure measurements were taken 
before and after each session and the partici-
pant’s pulse rate was monitored throughout 
the activity. The class was structured as follows: 
the first 20 minutes were for aerobic condi-
tioning, including warm-up and stretching, 
working joints all over the body; the last 40 mi-
nutes consisted of adapted karate moves.

In all there were 37 sessions, divided into 
three training phases. The first phase, called 
the adaptation phase, consisted of nine clas-
ses in which activities were proposed for the 
development and similitude of the modality, 
technical postures, fundamental basics of ka-
rate, dynamic movements, coordination, and 
strengthening of the lower members. The se-
cond phase of the protocol, called refinement, 
also consisted of nine classes and involved 
activities using the upper members, cognitive 
stimulation, reaction time, and all the compo-
nents of functional capacity. The third phase 
consisting of 19 classes was called training; 
dynamic movements were emphasized here, 
which together evolved into two specific kara-
te techniques: kihon and kata.

DISCUSSION

After the intervention, a cognitive evalua-
tion demonstrated a higher overall score in 
the BCSB and in the domains: incidental 
memory, short-term memory, and learning 
memory. There was an increase in the total 
MoCa score and also in the attention and 
orientation domains. Performance in the 
frontal cognitive functions, as assessed by 
the FAB, also showed an improvement in 
mental flexibility, similarity, inhibitory con-
trol, and the FAB total (Table 1).

Such findings corroborate the findings of 
studies that investigated the effects of physical 
exercise on the cognitive functions of indivi-
duals with dementia. Christofoletti et al.5 ob-
served an attenuation of cognitive functions 
after doing a motor intervention protocol with 
an individual diagnosed with AD. This type of 
result is important in that it concerns people 
with dementia, since the progression of the 
disease is irreversible and, therefore, to atte-
nuate the compromising of functions such as 

cognition is an important treatment strategy 
to be considered for this population.

As with the cognitive functions, the 
evaluation of functionality after the interven-
tion showed positive results. There was an in-
crease in POMA scores, which could indicate 
a lessening of the risk of falls. Similarly, there 
was an improvement in the final SAM assess-
ment, which could imply greater autonomy in 
changing postures and balance (Table 2). The-
se findings might also contribute to a better 
prognosis in the evolution of the disease, with 
greater independence in daily life activities.

The results obtained in this context by 
analysis of the kinetic data supplied by the 
force platform highlight what was observed by 
the POMA and SAM. The kinetic data showed 
that after the intervention the oscillation area 
of the CoP was smaller in all proposed con-
ditions, which therefore points to a greater 
postural control, thereby emphasizing greater 
functional independence, which was already 
pointed out (Table 3).

With these results in mind, one can see 
the contribution of an intervention with a 
karate program and the retention of cogniti-
ve and functional components that lead to 
independence in daily life activities and give 
the individual more quality of life. The con-
centration required to execute the moves and 
to remain in certain positions can contribute 
to these findings and consequently have an 
effect on the participant’s daily life activities. 
These findings are in accordance with those of 
Hernandez et al.13 and Christofoletti et al.14,15 
that highlighted the contribution of regular 
physical activity on the prevention, protec-
tion, and rehabilitation of these individuals as 
regards falling and improving their balance.

Although this is a clinical case study, the 
results of which do not need statistical treat-
ment, it is worth pointing out the importance 
of studies such as this. There is an observable 
increase of one or two points in the total sco-
res or in specific domains; such findings might 
not reflect improvements, but on the other 
hand, they call for a reproduction of this pro-
tocol in larger studies with more participants 
and, in addition, may help health professio-
nals define better intervention protocols in 
clinical practice and individualized treatments.

Another particularity of this karate proto-
col is its originality, which distinguishes it from 
all the other proposed interventions of physi-
cal activity that have been studied. The need 
for a suitable space for its execution, including 
a tatami and clothing such as a kimono, added 
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Keeping in mind the benefits observed 
in this study, larger studies in the future will 
likely reinforce and point out other findings 
that may indicate that the practice of karate 
for this population can be a good option to 
slow the progress of a prognosis of dementia.

It is important to point out that at, the 
end of the protocol, the participant went 
through a practical evaluation with the dele-
gate from the 4th region of the Paulista Ka-
rate Federation (Antonio Roberto Bendillati), 
demonstrating the movements he learned 
during the training and graduating with the 
6th Kyu; in other words, he went from a white 
belt to a yellow belt.

CONClUSION

This study showed that a systematized, 
adapted karate training contributed positively 
to the cognitive and neuromotor functions of 
an individual with mixed dementia. This there-
fore gave him greater independence and func-
tionality in his daily life activities.
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