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Abstract

Patients with Alzheimer’s disease (AD) gradually lose their cognitive
competence, particularly memory, and the ability to perform daily life
tasks. Neuropsychological rehabilitation is used to improve cognitive
functions by facilitating memory performance through the use of
external aids and internal strategies. The effect of neuropsychological
rehabilitation through memory training - motor movements, verbal
association, and categorization - and activities of daily living (ADL)
training was tested in a sample of 5 elderly out-patients (mean age:
77.4 ± 2.88 years), with mild AD (Mini-Mental State Examination
score: 22.20 ± 2.17) and their caregivers. All patients had been taking
rivastigmine (6-12 mg/day) for at least 3 months before being assigned
to the rehabilitation sessions, and they continued to take the medica-
tion during the whole program. Just before and after the 14-week
neuropsychological rehabilitation program all patients were assessed
by interviewers that did not participate in the cognitive training, using
the Mini-Mental State Examination, Montgomery-Alsberg Depres-
sion Rating Scale, Hamilton Anxiety Scale, Interview to Determine
Deterioration in Functioning in Dementia, Functional Test, Memory
Questionnaire of Daily Living for patient and caregiver, Quality of
Life Questionnaire for patient and caregiver, and a neuropsychologi-
cal battery. The results showed a statistically significant improvement
in ADL measured by Functional Test (P = 0.04), and only a small
improvement in memory and psychiatric symptoms. Our results sup-
port the view that weekly stimulation of memory and training of ADL
is believed to be of great value in AD treatment, not only delaying the
progress of the disease, but also improving some cognitive functions
and ADL, even though AD is a progressively degenerative disease.
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Introduction

Alzheimer’s disease (AD) is a progres-
sive dementia in which memory deficit is
one of the earliest and most pronounced
symptoms (1). As the disease progresses,

other cognitive functions such as language
and general intellectual performance also
become impaired. This decline in cognitive
function has additional effects. For example,
cognitive status is highly correlated with
caregiver burden and functional impairment.



1722

Braz J Med Biol Res 37(11) 2004

R. Ávila et al.

Both of these factors influence daily living
activities, the ability of the patients to live
alone and, of course, their quality of life.
Patients become insecure about performing
simple daily living tasks such as using the
telephone, paying bills, going out and re-
turning home alone, and dressing themselves
properly.

At the neuropathological level, AD is
associated with the development of plaques
and neurofibrillary tangles within the brain.
Due to an increase in life expectancy for our
population and its cost to society in terms of
nursing and medical care and human suffer-
ing, the impact of senile dementia is substan-
tial. Beyond these social issues, there is a
considerable current interest in the possibil-
ity of alleviating dementia symptoms and
reducing the progression of the cognitive
decline, which is one of the most dramatic
symptoms of the illness.

Neuropsychological rehabilitation (NR)
is a new field of research and as such re-
quires further development in specific areas
including more efficient measures for as-
sessment and outcome evaluation. In addi-
tion, there should be more accurate docu-
mentation regarding the effectiveness of NR
methods for AD patients, a better under-
standing of the factors that influence the
outcome of intervention, clearer evidence of
both effectiveness and longer-term impact
and gains, and a commitment to ensure that
effective intervention is disseminated and
implemented in standard clinical settings (2).

Current research in this area is recogniz-
ing the relevance of NR for people with
dementia (3). Although papers have been
published on this issue, with new develop-
ments and recent findings, researchers have
usually been testing a single technique to
rehabilitate demented patients (4-6), whereas
in the present NR study a combination of
cognitive techniques was used. The present
study was based on the definition of NR as
“a process of active change aimed at en-
abling people, who are disabled by injury or

disease, to achieve an optimal level of physi-
cal, psychological, and social function” (7).
NR can maximize functioning across a whole
range of areas including physical health,
psychological well being, daily living skills,
and social relationships (8). Moreover, NR
applied to AD patients aims to optimize
functions, minimize excessive disability risk
and prevent the development of negative
social psychology (9).

The early identification of the disease is
crucial for better treatment results since there
are more preserved cognitive functions to
work with in the early stages. The work with
neurodegenerative diseases like AD involves
a psychosocial approach directed at the needs
of patients and caregivers. Therefore, an ef-
fective interview and assessment should ad-
dress the patient’s life style, socioeconomic
background, as well as functional, psycho-
logical and cognitive features. In this con-
text, NR provides a framework for a multi-
disciplinary treatment of AD.

NR is not static and all treatment strate-
gies will depend on the severity of the specif-
ic characteristics and environment of AD
patients. The advent of drug treatment for
AD patients emphasizes the need for NR.
Combined cognitive and pharmacological
approaches have been explored, showing
promising results as a helpful strategy for
AD patients and their caregivers (10). The
objective of the present study is to report on
the tests and scales used to evaluate and re-
evaluate cognitive status, the efficiency of
implicit and explicit memory techniques and
activities of daily living (ADL) training of
patients with AD in NR programs.

Subjects and Methods

Subjects

After the protocol was approved by the
Ethics Committee and written informed con-
sent was signed by each patient, 5 mildly
impaired probable AD patients, diagnosed
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according to ICD-10 and NINCDS-ADRDA
criteria and having used rivastigmine, 6 to 12
mg/day, for more than 3 months, started an
NR training program. All subjects were clas-
sified as mildly ill on the basis of Clinical
Global Impression.

Just before and after the 14-week period
of cognitive training, all patients were evalu-
ated using the Mini-Mental State Examina-
tion (11), Montgomery-Alsberg Depression
Rating Scale (12), Hamilton Anxiety Scale
(13), Interview to Determine Deterioration
in Daily Functioning in Dementia (14), Func-
tional Test (Ávila R, unpublished data; see
Appendix), Memory Questionnaire of Daily
Living (15) for patient and caregiver, Qual-
ity of Life Questionnaire (16) for patient and
caregiver, and neuropsychological test bat-
tery. Neuropsychological test battery con-
sisted of the Wechsler Memory Revised Scale
(17), Wechsler Intelligence Revised Scale
(18), Fuld Object Memory Evaluation (19),
Recognition Memory Face (20), Boston Nam-
ing Test (21), and Verbal Fluency Semantic
(animals) (22,23) and Phonemic (24).

The medical condition and socio-eco-
nomic and demographic characteristics of
the patients are presented in Table 1.

Memory training program

The modality-specific memory rehabilita-
tion works better using the intact modality to
support the impaired one (25). Since AD pa-
tients have their implicit memory almost intact
at the onset of the disease, it seems to be the
best modality to compensate for explicit
memory deficits. This work can be done using
emotional and perceptual learning, priming,
motor skills, habits, conditioning, and cat-
egorization (26). Explicit memory can also
be worked on, especially with external aids
and with Errorless Learning technique (27).

In the present study, motor movements,
verbal association and categorization were
applied to increase both learning and memory.

Motor movements. In order to learn a

colleague’s name, all patients introduced
themselves by name and mentioned their
hobbies or interests. Patients were instructed
to choose a particular motor movement that
matched each hobby, like moving fingers to
play the piano. This movement should be
associated with the person’s name and face.
At the beginning of each group session a
motor movement mimic representing
someone’s hobby was associated with the
person’s name. Before recalling his/her name,
patients were encouraged to recall his/her
hobby. If they could not remember the hobby,
movement or name cues were presented.

Verbal association. In order to improve
learning and memory for words, patients
were asked to create a sentence or a short
story with the words intended to be learned
or remembered. Each sentence should be
constructed in such a way as to evoke a great
deal of emotion. Patients were encouraged
to remember the sentence and the words. If
they could not remember alone, cues were
presented like in a recognition test.

Categorization. To improve learning and
memory for words the following exercise
was given to each patient. First, a list of
words was presented to the patients. They
were then asked to divide the list into catego-
ries (clothing, food, etc.). In order to recall

Table 1. Clinical and sociodemographic character-
istics of patients with Alzheimer´s disease before
cognitive rehabilitation.

Variable Patients (N = 5)

Gender Female = 4
Male = 1

Age (years) 77.4 ± 2.88 (73-80)
Schooling (years) 6.60 ± 2.32 (2-15)
Marital status Married: 2

Widowed: 3
MMSE 22.20 ± 2.17 (20-25)
ADL 42.80 ± 4.55 (38-47)

Data are reported as means ± SD, with the range
in parentheses. MMSE = Mini-Mental State Ex-
amination; ADL = interview to determine deterio-
ration in daily functioning in dementia.
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the list, they were asked to remember the
categories.

ADL training

For this procedure, functional tasks were
used in which patients were trained in the
following four activities: telephone use, giv-
ing and receiving messages, diary use, and
steps to prepare a sandwich. As AD patients
have difficulty in transferring spontaneously
a learned technique to an actual day-to-day
problem, daily living situations were simu-
lated. For example, in order to work on
phone skills or receiving messages and tak-
ing notes, the training was done using a
telephone, paper and pen, simulating a phone
call. Similarly, when learning to write ap-
pointments in a dairy, a diary was used with
real appointments.

Support intervention

Group support intervention was provid-
ed for caregivers as well, because of the
reduction in the quality of life and increase
in the depressive symptoms among caregivers
(28). The caregivers attended a monthly group
session focusing on orientation about the
course of AD and its prognosis, counseling
and support. All participants were encour-
aged to share their experiences and any cop-
ing strategies. The caregivers were always
instructed to do some activities with the
patients as homework.

Group and individual sessions

NR consisted of 60-min weekly group ses-
sions and 30-min weekly individual sessions
focusing on implicit and explicit memory train-
ing, temporal and spatial orientation, language
abilities, developing compensatory strategies
(for daily living deficits) and training for ADL,
associated with social interaction. The same
program was used in both group and indi-
vidual sessions, but in the individual sessions

more attention was given to specific patient
difficulties. For example, one patient was able
to utilize the aid of a diary very well, but she
had great difficulty in using the telephone.
Intensive phone training was done in her indi-
vidual sessions, while the use of the diary was
just reinforced.

The Errorless Learning technique described
by Baddeley and Wilson (27) was applied
throughout the program to enhance each
patient’s correct procedures and to avoid
memorization of the wrong pattern. Through-
out the training many facilitating clues were
given to the patients, and as the activities
became easier for them, fewer clues were
given and so on until no clues were necessary.
This is because patients with episodic memory
deficit are not capable of remembering their
mistakes and therefore cannot correct them.
Thus, they do not learn from their mistakes as
people without such a deficit do. Therefore, it
becomes fundamental that learning should
occur in a facilitating manner, always driving
for the correct procedure.

Statistical analysis

The continuous scores of the cognitive
tests and scales pre- and post-treatment were
compared using the Wilcoxon test. The ef-
fect size (ES) was calculated according to
the following formula:

ES =
 mean post-treatment - mean pre-treatment

pre-treatment standard deviation

Rockwood et al. (29) stated that ES takes
into account the within-group variance in
performance at baseline and that a high num-
ber indicates a greater therapeutic effect.

Data were analyzed statistically using the
SPSS 9.0 software for Windows.

Results

Table 2 shows the results of the scales
applied to patients and caregivers before and
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after NR. Although there was only statisti-
cally significant difference between pre- and
post-treatment in the Functional Test (P =
0.04), the group revealed a modest improve-
ment after treatment in all scales, with the
exception to the MDLQ patient.

Although Table 3 does not show signifi-
cant differences in neuropsychological evalu-
ation between pre- and post-treatment, most
tests revealed a modest improvement in per-

Table 3. Results of the neuropsychological tests applied to patients pre- and post-neuropsychlogical rehabili-
tation (NR).

Test Pre-NR Post-NR Statistics

FOME 22.80 ± 15.72 (7-48) 29.60 ± 21.10 (1-60) Z = -0.94; P = 0.34
Logical Memory I 7.80 ± 8.50 (0-22) 11.60 ± 8.05 (2-24) Z = -1.05; P  = 0.29
Logical Memory II 3.40 ± 5.64 (0-13) 4.80 ± 9.15 (0-21) Z = 0.00; P  = 1.00
Visual Reproduction I 15.80 ± 10.64 (0-21) 16.80 ± 6.98 (8-26) Z = -0.10; P  = 0.91
Visual Reproduction II 5.20 ± 7.26 (0-60) 5.60 ± 6.54 (0-16) Z = -0.33; P  = 0.73
Recognition Memory Face 31.40 ± 4.98 (27-38) 31.80 ± 7.40 (25-41) Z = -0.21; P  = 0.83
Boston 40.60 ± 12.56 (26-52) 46.40 ± 7.80 (38-55) Z = -0.83; P  = 0.40
Forward Digit Span 5.00 ± 1.41 (3-7) 5.20 ± 1.64 (4-7) Z = -0.10; P  = 0.91
Backward Digit Span 3.80 ± 1.79 (2-6) 3.60 ± 1.14 (2-5) Z = -0.21; P  = 0.83
Verbal Fluency Semantic (animals) 10.80 ± 3.56 (7-14) 10.60 ± 9.29 (1-26) Z = -0.53; P  = 0.59
Verbal Fluency Phonemic 29.80 ± 11.82 (14-45) 27.00 ± 7.65 (14-33) Z = -0.52; P  = 0.59
IQ verbal 87.20 ± 19.38 (70-107) 97.00 ± 21.12 (80-128) Z = -1.25; P  = 0.20
IQ performance 87.20 ± 15.58 (70-114) 89.20 ± 15.50 (71-107) Z = -0.31; P  = 0.75

Data are reported as means ± SD, with the range in parentheses. Boston = Boston Naming Test; FOME =
Fuld Object Memory Evaluation; IQ = intelligence quotient.
Z: Wilcoxon test.

formance for patients, except for Verbal Flu-
ency and Backward Digit Span. This im-
provement was particularly noted in memory
tests. Table 4 shows the ES of some tests and
scales, where only small positive effect could
be noted, except in Functional Test, where a
significant ES was obtained (ES = 1.00).

These results are consistent with the NR
program, which emphasize memory and ADL
training.

Table 2. Results of the scales applied to patients and caregivers pre- and post-neuropsychological rehabilita-
tion (NR).

Scale Pre-NR Post-NR Statistics

MMSE 22.20 ± 2.17 (20-25) 23.80 ± 5.22 (16-29) Z = -0.31; P = 0.75
HAM-A+ 7.60 ± 5.41 (4-16) 2.80 ± 4.09 (0-9) Z = -1.48; P = 0.13
MADRS+ 5.60 ± 8.41 (0-20) 4.80 ± 6.42 (0-16) Z = -0.10; P = 0.91
QOL - Patient 37.60 ± 6.91 (29-48) 42.00 ± 7.38 (33-51) Z = -0.41; P = 0.67
QOL - Caregivers 31.60 ± 5.64 (23-37) 37.00 ± 8.51 (29-38) Z = -0.21; P = 0.83
MDLQ - Patients+ 84.40 ± 44.52 (49-156) 105.60 ± 55.04 (48-187) Z = -0.52; P = 0.60
MDLQ - Caregivers+ 172.00 ± 22.47 (149-197) 143.25 ± 59.20 (111-232) Z = -0.94; P = 0.34
ADL 42.80 ± 4.55 (38-47) 41.20 ± 4.09 (37-46) Z = -0.84; P = 0.40
Functional Test 5 ± 2.00 (2-7) 7 ± 0.71 (6-8) Z = -1.96; P = 0.04

Data are reported as means ± SD, with the range in parentheses. MMSE = Mini-Mental State Examination;
HAM-A = Hamilton Anxiety Scale; MADRAS = Montgomery-Alsberg Depression Rating Scale; ADL =
interview to determine deterioration in daily functioning in dementia; QOL = Quality of Life Questionnaire;
MDLQ = Memory of Daily Living Questionnaire.
+In this variable, small value or small score means positive impact of treatment.
Z: Wilcoxon test.
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Discussion

AD patients present memory problems in
both the storage and retrieval stages causing
ADL impairment. It may be possible to re-
duce these deficits through strategies that
use the patient’s implicit memory to learn or
re-learn information, and training in ADL
with external aid.

The results of the present study showed a
significant improvement after training only
on the Functional Test, and modest improve-
ment in some cognitive tests and psychiatric
symptoms. This could be partially explained
by the small sample size, the low frequency
of NR training sessions. Nevertheless, the
ES analyses showed positive results of NR
training.

Methodological aspects such as no com-
parison to a control group (AD patients who
were under medication but not under NR
training) should be mentioned and are justi-
fied by the fact that this was a pilot study
with the specific objective (test and scale
selection) of evaluating pre- and post-treat-
ment results of implicit and explicit memory
techniques and ADL training.

It is well known that rivastigmine treat-
ment can improve cognitive function and
ADL performance in the first three months

of treatment, with stabilization or a slight
decrease after this period (30,31). Since all
patients studied had been taking the medica-
tion for at least three months before the
beginning of NR training, the positive ef-
fects observed after training are probably the
result of both treatments, including caregiver
orientation.

The present results are consistent with
others published recently, which showed a
more positive clinical effect rather than a
statistically significant effect on tests and
scales (10,32,33). However, there are only a
few controlled studies with specific tech-
niques of implicit and explicit memory and
training to minimize memory and ADL defi-
cits in AD. For example, Zanetti et al. (4)
conducted a study with 10 mild-moderate
AD patients using a procedural memory stim-
ulation program. Five patients were trained
in half of the 20 daily activities 1 h/day every
day for 3 weeks, and 5 patients were trained
in the other half. There was a significant
reduction in time spent to perform the trained
procedures compared to the untrained ones.
This study indicates that the rehabilitation of
ADL through the development of procedural
strategies may be effective in mild and mod-
erate AD patients. Improvement was also
present in “not trained” activities, suggest-
ing that functional achievements may be
independent of the learning context. Camp
and McKitrick (34), after preliminary find-
ings, also suggested that “implicit memory-
based intervention is more likely to yield
positive results in AD patients than interven-
tions based on explicit memory”.

Studies with NR of memory in AD pa-
tients have emphasized the importance of
rehabilitation associated with drug treatment.
De Vreese et al. (10) divided 24 patients
with AD into 4 groups and compared them:
1) placebo, 2) treatment with AChE-I, 3)
neuropsychological rehabilitation, and 4)
AChE-I + NR. After 3 months of drug treat-
ment, groups 3 and 4 started NR for a period
of 3 months. Patients participated in indi-

Table 4. Effect size of treatment of patients with
Alzheimer´s disease determined with some
scales and tests.

Scales and tests Effect size

MMSE 0.11
ADL 0.35
Functional Test 1.00
Logical Memory I 0.44
Logical Memory II 0.24
Visual Reproduction I 0.09
Visual Reproduction II 0.05
Recognition Memory Face 0.08
FOME 0.3

MMSE = Mini-Mental State Examination; ADL =
interview to determine deterioration in daily func-
tioning in dementia; FOME = Fuld Object Memory
Evaluation.
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vidual sessions of NR coupled with caregiver
training. The results suggested better effi-
cacy of combined treatment (AChE-I + NR),
with marked therapeutic effects on cogni-
tion, behavior alteration and ADL.

Bottino el al. (35) reported the prelimi-
nary results of combined treatment of a group
of 6 mild-moderate AD patients for 6 months.
They showed stabilization or a small im-
provement of patient cognitive deficits and
ADL by the end of the NR program. The
authors suggested that the combined treat-
ment could help stabilization and even result
in a reduction of cognitive and functional
deficits in AD patients.

Another interesting study compared both
treatments, stimulation of procedural memory
with ADL training, and partially spared cog-
nitive function training such as memory,
attention and language. Each program con-
sisted of 5-week individual training, 3 days a
week, with 45-min sessions per day for mild-
moderate AD patients. The study concluded
that both AD groups showed substantial im-
provement after training in a direct perfor-
mance measure of everyday functioning.
However, the results of neuropsychological
tests suggested that ADL training may be
more effective than stimulating “residual”
cognitive functions (36).

One of the major general problems and
criticisms about teaching complex mnemonic
strategies to AD patients is that very few
people are actually able to apply these strat-
egies to day-to-day problems. Therefore, it is
important to use such mnemonic techniques
as specific tools to be employed only when
the patients need to learn something impor-
tant and not as a general principle for daily
difficulties (37). For this matter, the best
solution seems to be the specific training for
specific difficulties.

The current study suggests that the as-
sessment of psychiatric symptoms by scales
such as the Hamilton Anxiety Scale and
Montgomery-Alsberg Depression Rating
Scale, cognition and ADL activities by Func-
tional Test and by neuropsychological meas-
ures including Wechsler Memory Revised
Scale, Wechsler Intelligence Revised Scale,
Fuld Object Memory Evaluation, Recogni-
tion Memory Face, Boston Naming Test,
and Verbal Fluency may be able to identify
improvements after NR treatment. The Func-
tional Test used here is also an effective and
relevant instrument since it evaluates changes
in a more ecological fashion.

The present study also indicates that pa-
tients can apply memory techniques and per-
form simple activities routinely. In addition,
improving simple activities promotes impor-
tant gains in behavior, improves patient in-
dependence and minimizes caregiver over-
load.

Our results support the view that a NR
program associated with pharmacological
treatment (AChE-I) and caregiver support
groups applied to mild AD patients repre-
sents a realistic goal to slow down AD cogni-
tive deficits and to reduce the psychiatric
symptoms. Weekly stimulation of memory,
language and training of ADL is believed to
be of great value in AD treatment, not only
delaying the progress of the disease, but also
improving some cognitive functions and
ADL.

Non-pharmacological strategies applied
to AD patients and caregiver support groups
are important and our data suggest that pa-
tients are able to maintain their preserved
cognitive functioning for a longer period of
time even though AD is a progressive degen-
erative disease.
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Appendix

Functional Test

Patient’s name:                                                 Date of evaluation:

Chores:

1. Receive and take note of a message by phone. Tell the patient: “when the phone rings you should
answer it” - “Mr.(s) has a doctor appointment at the hospital next Monday at three o’clock”

a) answers the phone spontaneously
b) says that he/she will take the message spontaneously
c) takes the message before hanging up the phone
d) checks that he/she wrote the message down correctly before hanging up the phone

Observations:

2. Take note of an appointment in the diary. Tell the patient: “I will tell you an appointment and you
will take note of this appointment in your diary: “Mr.(s) has a dentist appointment next Wednesday
at two o’clock”

a) manages to locate today’s date in the diary without any help
b) takes note of the appointment on the right day, that is, the day of the appointment
c) takes note of the complete details of the appointment

Observations:

3. Write a note giving someone a message. Tell the patient: “I will give you a message for you to tell
the other person: “Son, the cleaning lady called informing that she will not be coming to work
tomorrow”

a) takes note of the message alone
b) takes note of the message completely

Observations:


