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Summary
Objectives. — Alzheimer’s disease (AD) is the most common form of dementia. In quantified EEG
(qEEG), the AD patients have a greater amount of theta activity compared with normal elderly
individuals. Little is known about the effect of neurofeedback in patients with dementia. The
objective of this study was to examine whether neurofeedback has a positive effect on cognitive
performance in patients with AD.
Methods. — Ten patients with qEEG meeting criteria for AD received neurofeedback training.
Participants were aged between 61 and 90 years. All patients underwent the CAMCOG test
designed to assess cognitive functioning pre- and post-treatment.
Results. — The individual results, analyzed with a reliable change index (RCI), showed that
patients who received neurofeedback treatment had stable cognitive functions. These patients
showed improvement in memory after neurofeedback and other cognitive functions were stable.
In addition, an improvement was observed in recall of information and recognition.
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Conclusion. — Patients with AD who received neurofeedback treatment had stable or improved
cognitive performance. Future research should focus on the design of high quality randomized
controlled trials to assess whether neurofeedback has a place in the treatment of AD.
© 2016 Elsevier Masson SAS. All rights reserved.
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Résumé
Objectifs. — La maladie d’Alzheimer (MA) est la forme la plus commune de démence. En EEG
quantifié (EEGq), les patients atteints de MA présentent une plus grande quantité d’activité
thêta par rapport aux individus normaux de même âge. On connaît peu l’effet du neurofeed-
back chez les patients atteints de démence. L’objectif de cette étude était d’examiner si le
neurofeedback pouvait avoir un effet positif sur la performance cognitive chez les patients
atteints de MA.
Méthodes. — Dix patients, dont l’EEGq répond au modèle typique des patients atteints de MA,
ont reçu une formation de neurofeedback. Les participants étaient âgés de 61 à 90 ans. Tous
les patients ont passé le test CAMCOG conçu pour évaluer le fonctionnement cognitif avant et
après traitement.
Résultats. — Les résultats individuels, analysés au moyen du « Reliable Change Index » (RCI),
ont montré que les patients ayant reçu un traitement par neurofeedback avaient des fonctions
cognitives tout à fait stables. Ces patients avaient de plus une amélioration de la mémoire après
neurofeedback et les autres fonctions cognitives témoignaient d’une stabilité d’apprentissage.
Enfin, les performances de rappel de l’information et de reconnaissance étaient également
améliorées.
Conclusion. — Le neurofeedback a un effet positif sur les performances cognitives des patients
atteints de MA. Les patients atteints de MA ayant reçu un traitement par neurofeedback ont
stabilisé leurs fonctions cognitives ou amélioré certaines performances. Les recherches futures
doivent se concentrer sur la conception d’essais contrôlés randomisés de grande qualité pour
évaluer si le neurofeedback a une place dans le traitement de la MA.
© 2016 Elsevier Masson SAS. Tous droits réservés.

Introduction

Dementia is a syndrome characterized by progressive dete-
rioration of cognitive function, most commonly of memory,
but other domains such as language, praxis, visual percep-
tion and most notably executive function are also often
affected. As cognitive function worsens, there is increas-
ing interference with the patients’ daily activities leading
to loss of independence and eventually for some the need
for nursing home care [23,24]. Dementia has an increasing
incidence as people age. Dementia is a symptom of sev-
eral clinical syndromes, of which Alzheimer’s disease (AD)
is the most common form. Seventy percent of all patients
with dementia have AD. The diagnosis of ‘probable’ or
‘possible’ AD is made based on clinical criteria established
by the National Institute of Neurologic and Communica-
tive Disorders and Stroke—Alzheimer’s disease and Related
Disorders Association (NINCDS-ADRDA) [29]. Patients should
have dysfunction of at least two or more areas of cognition
(orientation to place and time, memory, language, praxis,
attention, visual perception and problem solving skills), with
progressive worsening of memory and other cognitive func-
tions, no disturbance of consciousness and onset between
ages 40 and 90, most often after the age of 65. Scales and
inventories designed to screen for dementia contain orien-
tation items, as these test functions that are sensitive to
the most common dementing processes, such as both recent
and remote memory, mental clarity, and some aspects of

attention. Other areas of common interest are fund of
knowledge and language skills [27]. AD is associated with
functional and structural alterations in a distributed net-
work of brain regions supporting memory and other cognitive
domains [2]. Current therapies to treat AD are minimally
effective and do not alter the disease process [26]. They
may ease symptoms by providing temporary improvement
and reducing the rate of cognitive decline [9]. Although the
available non-pharmacological therapies for dementia can
help with the management of symptoms, there is a need to
develop more effective interventions [19], of which neuro-
feedback is a promising one.

Neurofeedback refers to a form of operant conditioning
in which desirable brain activity is rewarded and undesir-
able brain activity is inhibited [10]. Neurofeedback training
works directly with the brain. Each participant trains at his
or her own pace. Neurofeedback can facilitate changes in
brain wave patterns. These brain wave patterns, or electri-
cal activity, are registered with an electroencephalograph
(EEG). The EEG bands are named according to frequency
band as delta, theta, alpha and beta. Each brain wave
frequency can be measured in terms of hertz and micro-
volts. Slower frequencies tend to have higher amplitudes
than faster frequencies. Neurofeedback training is aimed
at changing the amplitude of a selected frequency. Neu-
rofeedback training has been successfully applied in the
treatment of different disorders in adults and children.
It has shown reliable positive effect in the treatment of
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