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such as stress, frustration, and anger toward the
family member with AD.

Patients and caregivers can be helped to cope 
better with the disease by appropriate interventions
that target both the patient and caregiver. Patient-
centered techniques include pharmacological treat-
ment and rehabilitation through reality orientation
therapy, reminiscence therapy, validation therapy, and
occupational therapy, that stimulate the demented
patient’s residual cognitive skills and improve or main-
tain residual functional abilities. Caregiver-centered
interventions may be divided into 4 categories: group-
based interventions,2 individual-based interventions,3

technology-based interventions,4 and interventions on
the environment.5

For many years, pharmacological therapy was
thought to be the only possible or effective interven-
tion in people with AD. In fact, recent scientific
advances, stimulated above all by genetics research,
have provided insight into the pathogenetic mecha-
nisms underlying the disease, although they have not
had an immediate effect on treatment. The drugs used
to treat AD, cholinesterase inhibitors and memantine,
slow down the progressive and relentless decline in
cognitive function, thus responding only in part to the

Alzheimer’s disease (AD) is a neurodegenerative
disease characterized by the progressive deteri-
oration of higher cognitive functions not only

limited to loss of memory and other neuropsycholog-
ical functions. AD is characterized by the presence of
noncognitive disturbances, such as the inability to
carry out basic everyday tasks (washing, dressing, eat-
ing), the inability to perform instrumental activities
(using the telephone, handling money), and behav-
ioral disorders (agitation, aggression, and wandering).
All of these factors affect both the patient’s life and
the caregiver’s life, as AD has a considerable impact
on the family, and the burden of care increases the
caregiver’s level of stress.1 During the course of the
disease, the caregiver experiences several emotions,
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complexity of the disease. In addition to pharmacolog-
ical therapy, which still falls short of correcting the
important pathological changes that characterize
dementia, other forms of therapy are gaining ground,
cognitive rehabilitation in particular.6–10

When applied to dementia patients, the term
rehabilitation11 refers to a process that, rather than
attempting to restore the levels of cognitive function
that have been irretrievably lost, aims to maintain the
highest possible level of independence consistent
with the patients’ clinical condition, through stimula-
tion of residual cognitive skills, intervention on behav-
ioral aspects, maintenance of functional abilities, and
improvement of socialization and interaction with the
environment.

Several therapies have been used for rehabilitation
purposes: reality orientation therapy,12 reminiscence
Therapy,13 occupational therapy,14 validation therapy,15

and gentle care.16 All these therapies generally aim to
stimulate the demented patient’s residual cognitive
skills, improve or maintain residual functional abilities,
act on behavioral aspects, retrain the patients in com-
munication and socialization skills, retrain them to
cooperate in social tasks, and restore their interest in
their surroundings by increasing their level of control
and self-confidence.

Reality orientation therapy (ROT) is the most
commonly used treatment in patients with spatial 
and temporal orientation disorders and cognitive defi-
ciencies. First described by Folsom12 as a technique
whose main outcomes regard improvement of the 
cognitive and behavioral performance of Alzheimer’s
patients, ROT consists in presenting orientation infor-
mation (time, place, and person-related) to provide
patients with a greater understanding of their sur-
roundings. It aims to preserve the patients’ orientation
in space and time, thereby reducing their needs and
improving their use of external means.

Zanetti et al17 have shown that AD patients
undergoing repeated cycles of ROT (on average, 15
weeks) had a lower level of cognitive decline after 
1 year compared with patients undergoing a single 
4-week cycle. Likewise, Ermini-Funfschilling and
Meier18 engaged 19 patients with mild AD in weekly
ROT sessions over 1 year in which they focused on
exercises to stimulate temporal and spatial orienta-
tion, with the result that the patients’ overall mental
functions, as measured by the Mini-Mental State
Examination (MMSE),19 remained stable, whereas
they were found to be significantly reduced in the
control group. A review of the literature20 suggested

that ROT might be considered both as part of a more
general program8 or used alone to improve orientation
and memory. Indeed ROT has been demonstrated to
have clear benefits on Alzheimer’s patients in terms of
both cognitive and behavioral factors.21,22

Reminiscence therapy (RT) has been defined as
the recall of events in a person’s life. It is usually car-
ried out as group therapy consisting of weekly ses-
sions in which participants are encouraged to discuss
past events, often with the aid of photographs, music,
objects and videos. Butler23 first described RT as a
natural process in which past experiences and unre-
solved conflicts resurface. Because long-term mem-
ory is usually the last type of memory to deteriorate, it
was noted that reminiscence could be a valuable tool
for communicating with individuals with memory
deficits. Reminiscence was thus developed as a ther-
apeutic technique, defined by Woods et al5 p. 142 as
a “vocal or silent recall of events in a person’s life,
either alone or with another person or group of peo-
ple”. Ebersole24 identified some of the therapeutic
factors of RT such as socialization, stimulation of
memory, and self-actualization. Since 1979, several
studies have investigated the effectiveness of RT in
persons with dementia.25–27 A recent review22 has
highlighted that, although the benefits of RT are dif-
ficult to evaluate when RT is used alone, the benefits
are clearer when RT is included in a broader program,
for example in combination with ROT.27 Baines et al27

reported that the benefits seen in patients participat-
ing in a cycle of ROT followed by RT were greater and
more significant, in terms of both quality of life and
cognitive performance, than those seen in patients
undergoing RT alone or receiving no form of therapy.

Occupational therapy targets the slow but
relentless loss of ability to carry out the activities 
of daily living, which not only limits the patient’s
independence but is a cause of conflict between 
the patient and the caregiver. Occupational therapy
aims to activate and enhance the patient’s basic
residual skills (housework and personal care) which
help preserve individual competence, improving
functional skills and consequently the ability
to interact socially. The “reactivation” induced by
occupational therapy may increase mental mobility
by restoring the subject’s decision-making and con-
trol capabilities in performing daily activities. All
this boosts self-esteem, fulfills the need for active
engagement, and promotes the development of new
interests and the assumption of a gratifying role in
one’s social environment, thereby contrasting the
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progression and the negative manifestations of
dementia. Reduced anxiety and frustration positively
influence affective tone and facilitate socialization
and integration, making it easier to manage the
patients’ disruptive behavior.14

In addition to interventions focusing on the patient,
several interventions that aim to improve the caregiver’s
coping skills also exist: group interventions,2 individual
interventions,3 technological interventions,4 and inter-
ventions on the environment.

Group support programs represent an interest-
ing and inexpensive solution for reducing caregiver
burden and stress. To be effective, these programs
must have a long duration, make reference to a spe-
cific theoretical framework, and have well-defined
objectives focusing primarily on the management of
problem behaviors and their effects. Kahan et al28

reported a reduction in burden and depression with
this form of intervention, and Morris et al29 reported
a reduction in psychological comorbidity in spouses
and adult children.

The most compelling evidence supporting an
intervention targeted toward the caregiver has been
provided by Mittelman et al3 who reported that indi-
vidual and family counseling was effective in reduc-
ing depression. Later, Teri et al30 reported achieving
lower levels of depression in both the caregivers and
dementia patients by using 2 behavioral techniques:
1 emphasizing patient pleasant events and 1 empha-
sizing caregiver problem solving.

Finally, technological interventions have been
investigated in 2 studies conducted in the United
States. These interventions were based on a computer
network providing education, decision support and
communication4 and a telephone support network31 to
caregivers of persons with AD. Both studies4,31 found a
significant improvement in decision-making confi-
dence4 and an increase in the subjective ratings of
social support and knowledge.31

All the interventions described above are aimed to
reduce caregiver stress32–35 and depression, improve the
caregiver’s psychological well-being, and delay institu-
tionalization.32,36,37 The results obtained so far and
summarized in a recent review38 have shown moderate
effects on the outcome measures considered in the
studies. The variability of outcomes can be ascribed to
different factors, such as heterogeneity of the sample 
in terms of age, sex, whether the caregiver was living
with the patient, degree and severity of dementia, and
the presence of behavioral and psychological symptoms
of dementia.39–41

Unfortunately, most studies have been conducted
with small samples and using heterogeneous methods
and groups. However, despite the limited results, the
caregivers report satisfaction with the interventions
proposed.28,29,41–45 In fact, the caregivers have been
effective in improving their coping skills46 and rela-
tionship with the patient33; in some cases the inter-
vention led to delayed institutionalization.33

The interventions that proved to be most effective
were those that spanned a longer duration and
involved longer term contact between caregivers and
patients. The only crucial aspect in this sense is the
need to involve the caregiver in the program with the
patient, so as to teach the caregiver strategies to
involve the patient.30 Teri et al30 investigated the effi-
cacy of 2 nonpharmacological treatments of depres-
sion in patients with AD. The 2 active behavioral
treatments, 1 emphasizing patient pleasant events and
1 emphasizing caregiver problem solving, were com-
pared with an equal-duration typical care condition
and a wait list control. Seventy-two patient–caregiver
dyads were randomly assigned to 1 of 4 conditions
and assessed pre-, post-, and at 6-month follow-up.
Patients in both behavioral treatment conditions
showed significant improvement in depression symp-
toms and diagnosis as compared with the 2 other 
conditions. These gains were maintained at 6-month
follow-up. Caregivers in each behavioral condition
also showed significant improvement in their own
depressive symptoms, whereas caregivers in the 2
other conditions did not. Results indicate that behav-
ioral interventions for depression are important and
effective strategies for treating demented patients and
their caregivers.

In our view, because dementia impacts both
patients and caregivers, it requires a multimodal
approach with interventions targeting both the patient
and caregiver. The aim of our study is to evaluate 
the effects of an integrated rehabilitation program
consisting of ROT, RT, and occupational therapy on a
group of patients with AD and a simultaneous psy-
choeducational intervention for their caregivers. Use
of the 3 techniques in combination was aimed at tar-
geting cognitive function through ROT, behavioral
aspects through ROT and RT, and functional skills
through occupational therapy. The simultaneous psy-
choeducational intervention on the caregivers aimed
to assess the possibility of reducing stress, anxiety, 
and depression through dissemination of dementia-
specific information relevant to stimulation strategies
and effective management of behavioral disturbances
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and to evaluate the value of psychological support for 
caregivers.

Methods

The study participants were 32 subjects, 16 patients,
and 16 caregivers selected from a group of 200 eligi-
ble subjects who had been asked to participate in the
multimodal intervention program. The sample was
recruited at the U.C.O. of Clinical Psychiatry of the
University of Trieste, Italy. The 16 patients were aged
60–80 years and had a diagnosis of mild-to-moderate
Alzheimer’s dementia according to the criteria of the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) and the National Institute
of Neurological and Communicative Diseases and
Stroke/Alzheimer’s Disease and Related Disorders
Association. We excluded subjects with severe hearing
or visual impairments or organic diseases that reduced
their functional abilities. We also excluded subjects with
psychotic disorders. Simple randomization was used. Eight
patients were randomly assigned to the rehabilitation
group and 8 to the control group.

The patients and their caregivers participated in the
multimodal intervention program. The patients
attended the rehabilitation program, which consisted of
three 60-minute sessions a week of ROT, occupational
therapy, and RT over a period of 4 months, delivered
by a psychologist not blinded to the aims of the study.
The psychologist received specific training in the 3
therapies. The caregivers assigned to the psychoedu-
cational group (n=8) attended 60-minute weekly
sessions where they received information about
dementia and the course of the disease and were
taught to repeat some of the activities used in ROT
and occupational therapy at home at various times
of the day.

The remaining 8 patients and 8 caregivers in the
control group received no form of intervention. All
patients had been receiving acetylcholinesterase
inhibitors for more than 6 months.

Instruments

All 8 AD patients were administered 4 tests. MMSE19

was administered at baseline (T0) and after 2 (T1)
and 4 months (T2) of rehabilitation to assess cogni-
tive function. The total score ranges from 0 (maxi-
mum cognitive deficit) to 30 (no cognitive deficit),

where a score of 0–9 indicates severe dementia,
9–20 moderate dementia, 21–26 mild dementia,
and 27–30 normal cognitive function.

Milan Overall Dementia Assessment (MODA)47

was administered at baseline (T0) and after 4 months
of rehabilitation (T2) to assess cognitive function. This
battery of tests includes 4 subtests measuring orienta-
tion (temporal, spatial, personal, and familiar), a sec-
tion on autonomy, and a test on the following cognitive
domains: memory (history), attention (reversal learn-
ing, attentional matrix), abstraction (verbal intelli-
gence), language (categorical word production), visual
perception (Street completion test), visual construc-
tion and executive functions (reversal learning, token
test), and agnosia (digital agnosia). The score ranges
from 0 to 100, where a score of >60 indicates mild
cognitive impairment, 40–60 moderate impairment,
and <40 severe impairment.

Instrumental Activities of Daily Living (IADL)48

and Activities of Daily Living (ADL)49 were adminis-
tered at baseline (T0) and after 2 (T1) and 4 months
(T2) of rehabilitation to assess independence in daily
life. The total IADL score ranges from 0 (dependent)
to 8 (independent), whereas the total ADL score
ranges from 0 (dependent) to 6 (independent).

The Geriatric Depression Scale (GDS),50 a test
that screens for depression in elderly subjects and
those with mild-to-moderate dementia, was admin-
istered at baseline (T0) and after 2 (T1) and 4
months (T2) of rehabilitation. The maximum score is
30, where a score of 0–15 indicates a normal subject
and >15 a depressed subject.

Cognitive Stimulation Program

The cognitive stimulation program is composed of
three 60-minute group sessions a week over a period
of 4 months. The intervention consists of 2 phases.
Phase 1 covers 24 sessions of formal ROT. This phase
lasts 8 weeks. Phase 2 covers 12 sessions of activities
stimulating both implicit memory (washing one’s
face, brushing one’s teeth, shaving, removing make-
up, making coffee, setting the table, opening/closing,
locking/unlocking doors, writing and reading post-
cards and letters, using the phone, looking up phone
numbers) through occupational therapy (12 sessions),
and the memory of events through RT (photographs
and postcards of important events and people of the
1940s–1990s, familiar items from the past, old songs,
and rhymes). This phase lasts 8 weeks.
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Caregivers Program

The caregiver group consisted of 16 subjects caring for
a relative with mild-to-moderate Alzheimer’s dementia
according to the DSM-IV criteria. Eight were randomly
assigned to the psychoeducational program and 8 to
the control group.

All 8 caregivers completed a sociodemographic
form and were administered the following tests at
base-line (T0) and after 2 (T1) and 4 months (T2) of
the psychoeducational program: Brief Symptom
Inventory (including Anxiety and Depression sub-
scales); The Caregiver Burden Inventory51 (CBI), a
tool designed to analyze the multi-dimensional aspect
of the burden of care of people caring for patients with
AD and related dementias. It consists of 24 items that
can be divided into 5 sections: objective burden, devel-
opmental burden, physical burden, social burden, and
emotional burden. The score ranges from 0 (no burden
of care) to 96 (heavy burden of care).

The caregivers in the psychoeducational group
attended weekly 60-minute sessions where they
received information about dementia and the course
of the disease and were trained to repeat some of the
activities used in ROT and occupational therapy at
home at various times of the day. The course consisted
of once-weekly meetings over a period of 4 months.
The 16 meetings were divided into 2 modules.

The first module, called Medical, dealt with the
clinical, diagnostic, and treatment aspects of the dis-
ease. The clinical component addressed epidemiol-
ogy, risk factors, disease stages, the progression of
cognitive and behavioral symptoms, and the reduc-
tion of independence in daily living. The diagnostic
component dealt with differential diagnosis. The
treatment component looked at currently available
pharmacological options and ways to deal with
symptoms.

The second module, called Psychological, first
addressed the patients’ experience of the disease and
their problems coping, and then the emotions, stress,
and feelings experienced by the caregivers. Each mod-
ule consisted of 8 sessions, lasting 1 hour each.

The group was led by a psychiatrist and an edu-
cator. In the first module, the 1-hour sessions were
divided into 30 minutes of formal presentation on a
specific topic, followed by 30 minutes of discussion.
In the second module, the participants were asked
to discuss given topics relating to patient care prob-
lems and caregivers’ experiences.

Results

Patient Results

A total of 16 patients took part in the study, 8 
of whom were randomly assigned to the rehabilitation
group and 8 to the control group. The patients in 
the rehabilitation group were 5 men (62.5%) and 3
women (37.5%) with a mean age of 68 years (SD ±
6.5) and a level of schooling of 8 years (SD ± 3.6).
The patients in the control group were 4 men (50%)
and 4 women (50%), with a mean age of 72 years 
(SD ± 5.2) and a level of schooling of 8 years (SD ± 2.7).

None of the patients participating in the cognitive
stimulation program dropped out of the course
during the 4 months of treatment. The data were
analyzed using analysis of variance for comparisons
between groups and post hoc test for intragroup
comparisons.

Cognitive Measures

MMSE Results

Intragroup comparison. In the rehabilitation group,
there were no differences in the MMSE scores
between T0 and T1 (t = –0.418; P = .688) and between
T2 and T0 (t = –1.234; P = .257), but a statistically sig-
nificant difference was found between T1 and T2 (t =
–2.393; P = .048). In the control group there were 
no differences in the MMSE scores between T0 and
T1 (t = –1.139; P = .292), between T1 and T2 (t = 0; 
P = 1), or between T2 and T0 (t = –1.616; P = .15)
MMSE scores.

Comparison between groups. Between the control
and rehabilitation groups, there were no differences
in the MMSE scores or in the ∆MMSE scores
between T0 and T1, between T1 and T2, and
between T2 and T0 (Table 1).

MODA Results

Regarding the results obtained on MODA, we con-
sidered it useful to compare the difference between
T0 and T2 in the 2 groups, as shown in Table 2.

Comparison between groups and ∆. The patients’
cognitive performance remained stationary in the 2
groups. There were no differences in the MODA
results between the 2 groups at ∆T0–T2.
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Autonomy Measures

ADL Results

Intragroup comparison. Autonomy levels, as meas-
ured by the ADL scales, remained stable throughout
the rehabilitation period. There were no differences

between T0 and T1 (t = 0; P = 1), between T1 and T2
(t = 0; P = 1), or between T2 and T0 (t = 0; P = 1) in
the rehabilitation group. There were no differences
between T0 and T1 (t = 1.528; P = .170), between 
T1 and T2 (t = 0.798; P = .451), or between T2 and
T0 (t = 1.3; P = .168) in the control group.

Comparison between groups. There were no differ-
ences between the 2 groups at T0 (t = 1.4; P = .256),
T1 (t = 3.31; P = .09), and T2 (t = 3.5; P = .082) and
at ∆ADL at T0 (t = 0.476; P = .506), T1 (t = 0.636; 
P = .438), and T2 (t = 1.167; P = .298; Table 3).

IADL Results

Intragroup comparison. There were no differences
between T0 and T1 (t = 0.284; P = .785), between
T1 and T2 (t = –1; P = .351), or between T2 and T0
(t = 0; P = 1) in the rehabilitation group. There were
no differences between T0 and T1(t = 1; P = .351),
between T1 and T2 (t = 1.871; P = .104), or between
T2 and T0 (t = 1.433; P = .195) in the control group.
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Table 2. Results Obtained in the Milan Overall Dementia Assessment (MODA) Comparison Between the T0–T2 
Difference in the Rehabilitation Group Versus the T0–T2 Difference in the Control Group

Rehabilitation Control 
∆T0–T2 ∆T0–T2

Subtest Mean ± SD Mean ± SD t Value Significance

Temporal orientation –0.18 ± 1.14 0.71 ± 2.68 0.75 .39
Spatial orientation –0.12 ± 2.26 0.37 ± 0.51 5.09 .41
Personal orientation –0.5 ± 2.26 –1.81 ± 3.04 1.05 .32
Familiar orientation 0 ± 2 –0.75 ± 1.28 0.79 .38
Total orientation –0.81 ± 5.37 1.21 ± 4.51 0.66 .42
Autonomy –2.12 ± 0.88 –0.5 ± 1.19 4.24 .59
Reversal learning 0 ± 0.75 –0.75 ± 1.9 1.06 3.19
Attentional matrix 0.25 ± 1.48 –1.12 ± 3.22 3.57 .08
Verbal intelligence 0.16 ± 0.75 0 ± 1.3 0.44 .83
Story 0.28 ± 2.21 –0.88 ± 1.37 1.57 .23
Word generation 0.5 ± 0.92 0.37 ± 0.91 0.074 .79
Token test –0.12 ± 1.09 –0.37 ± 0.44 0.35 .56
Digital agnosia 0.37 ± 0.74 0 ± 2.5 0.16 .69
Construction apraxia –0.06 ± 0.41 –2.5 ± 0.46 0.72 .40
Street –0.12 ± 0.64 1.2 ± 0.83 0.45 .51
Total neuropsychology 2.8 ± 7.81 –2.76 ± 7.44 2.12 .16
Total MODA –0.28 ± 14.17 –2.08 ± 10.72 0.08 .78
Total correct score –0.7 ± 14.07 1.93 ± 10.76 0.03 .84

T0 = baseline; T2 = after 4 months of rehabilitation. 

Table 1. Mini-Mental State Examination Results 
of the Rehabilitation Group and the Control Group at T0,

T1, and T2 and the T0–T1, T1–T2, and T2–T0 Differences

Rehabilitation Control 
Group Group t Value Significance

T0 23.12 ± 4.15a 20.00 ± 2.20 3.531 .081
T1 23.62 ± 4.92 21.25 ± 3.01 1.354 .264
T2 24.37 ± 4.30 21.25 ± 2.76 2.982 .106
T0–T1 0.50 ± 3.38 1.25 ± 3.10 0.214 .651
T1–T2 0.75 ± 0.88 0 ± 1.41 1.615 .224
T2–T0 1.25 ± 2.86 1.25 ± 2.18 0 1

T0 = baseline; T1 = after 2 months of rehabilitation; T2 = after
4 months of rehabilitation.
a. Statistics are mean ± standard deviation.



Comparison between groups. There were no differ-
ences between the 2 groups at T0 (t = 0.337; P = .571),
T1 (t = 0.821; P = .379), and T2 (t = 2.512; P = .135)
and in ∆IADL scores at T0–T1 (t = 0.187; P = .672),
T1 (t = 4.487; P = .053), and T2–T0 (t = 1.163;
P = .299; Table 4).

Depression Measure

GDS Results

Intragroup comparison. In the rehabilitation group,
there were statistically significant differences between
T0 and T1 (t = 2.683; P = .031) and between T0 and
T2 (t = 4.352; P = .003) but not between T1 and T2 
(t = 1.342; P = .222). In the control group, there were
statistically significant differences between T1 and T2
(t = –2.447; P = .044) and between T0 and T2 (t =

–2.567; P = .037) but not between T0 and T1 (t = –1; 
P = .351).

Comparison between groups. There were no differ-
ences between the 2 groups at baseline T0 (t =
2.378; P = .145), but there was a statistically signif-
icant difference at T1 (t = 7.796; P = .014) and at T2
(t = 10.884; P = .005). There were differences
between the 2 groups in ∆GDS score at T0–T1 (t =
7.821; P = .014) and T1–T2(t = 7.66; P = .015) and
between T2 and T0 (t = 23.394; P = 0; Table 5).

Caregiver Results

Of the 16 caregivers, 10 (62.5%) were women and 6
(37.5%) were men; 14 caregivers (87.5%) were retired,
and 2 (12.5%) were office clerks. Only 2 (12.5%)
reported an unsatisfactory financial situation; the
remaining 14 had good financial situations (87.5%).

The caregivers in the rehabilitation group were 2
men (25%) and 6 women (75%), with a mean age of
59 years (SD ± 7.8) and a level of schooling of 8
years (SD ± 3.5). The caregivers in the control group
were 4 men (50%) and 4 women (50%), with a mean
age of 59 years (SD ± 7.8) and a level of schooling
of 8 years (SD ± 3.5).

BSI Results

Intragroup comparison. The results of the Brief
Symptom Inventory and Caregiver Burden Inventory
are presented in Table 6.

There was a statistically significant difference in
Anxiety between T1 and T2 (t = 2.393; P = .048) and
between T0 and T2 (t = 2.82; P = .026) and in
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Table 3. Results of the Comparison of the Activities 
of Daily Living Between the 2 Groups at T0, T1, and T2

and the T0–T1, T1–T2, and T2–T0 Differences

Rehabilitation Control
Group Group t Value Significance

T0 5.50 ± 0.76a 5.00 ± 0.92 1.4 .256
T1 5.50 ± 0.76 4.75 ± 0.88 3.316 .090
T2 5.50 ± 0.76 4.50 ± 1.30 3.5 .082
T0–T1 0 ± 0.92 –2.5 ± 0.46 0.476 .506
T1–T2 0 ± 0 –2.5 ± 0.89 0.636 .438
T2–T0 0 ± 0.92 –2.5 ± 0.92 1.167 .298

T0 = baseline; T1 = after 2 months of rehabilitation; T2 = after 4
months of rehabilitation.
a. Statistics are mean ± standard deviation.

Table 4. Results of the Comparison of 
the Instrumental Activities of Daily Living 

Independence Scales Between the 2 Groups 
at T0, T1, and T2 and the T0–T1, T1–T2, 

and T2–T0 Differences

Rehabilitation Control
Group Group t Value Significance

T0 3.50 ± 1.92a 2.75 ± 3.10 0.337 .571
T1 3.37 ± 1.76 2.37 ± 2.55 0.821 .379
T2 3.50 ± 1.85 1.87 ± 2.23 2.512 .135
T0–T1 –0.125 ± 1.24 –0.37 ± 1.06 0.187 .672
T1–T2 0.125 ± 0.35 –0.5 ± 0.75 4.487 .053
T2–T0 0 ± 1.5 –0.87 ± 1.72 1.163 .299

T0 = baseline; T1 = after 2 months of rehabilitation; T2 = after
4 months of rehabilitation.
a. Statistics are mean ± standard deviation.

Table 5. Results of the Comparison of the Geriatric
Depression Scale Results Between the 2 Groups at 

T0, T1, and T2 and the T0–T1, T1–T2, 
and T2–T0 Differences

Rehabilitation Control 
Group Group t Value Significance

T0 9.62 ± 3.73a 12.87 ± 4.64 2.378 .145
T1 7.25 ± 3.32 13.00 ± 4.78 7.796 .014
T2 6.50 ± 3.89 14.87 ± 6.03 10.884 .005
T0–T1 –2.37 ± 2.5 0.12 ± 0.35 7.821 .014
T1–T2 –0.75 ± 1.6 1.87 ± 2.16 7.660 .015
T2–T0 –3.12 ± 2.03 2 ± 2.2 23.394 0(ns)

T0 = baseline; T1 = after 2 months of rehabilitation; T2 = after
4 months of rehabilitation.
a. Statistics are mean ± standard deviation.



Depression between T0 and T2 (t = 2.316; P = .054)
in the rehabilitation group. In the control group,
there were no differences in Anxiety between T0 and
T1 (t = –1; P = .35), between T1 and T2 (t = –1.667;
P = .140), or between T0 and T2 (t = –1.821; P =
.111), and in Depression between T0 and T1 (t =
–1.528; P = .170), between T1 and T2 (t = –1; P =
.351), and between T0 and T2 (t = –2.049; P = .08).

Comparison between groups. There were differences
between the 2 groups at ∆BSI in the Anxiety score at
T0 and T1 (t = –1.51; P = .17), between T1 and T2
(t = –2.9; P = .014), and between T2 and T0 (t =
–3.32; P = .08). There were differences at ∆BSI in
the Depression score at T0 and T1 (t = –1.5; P =
.176), between T1 and T2 (t = –2.57; P = .035), and
between T2 and T0 (t = –2.57; P = .035; Table 7).

CBI Results

Intragroup comparison. There was a statistically signifi-
cant difference between T1 and T2 (t = 2.779; P = .027)
and between T2 and T0 (t = 2.759; P = .027) but not
between T0 and T1 (t = 0.932; P = .382) in the reha-
bilitation group. In the control group, there were dif-
ferences between T1 and T2 (t = –2.434; P = .045)
and between T2 and T0 (t = –3.265; P = .014), but no
difference between T0 and T1 (t = –1.582; P = .17).

Comparison between groups. There were differences
between the 2 groups in ∆CBI scores at T0 and T1 (t =
–0.997; P = .35), between T1 and T2 (t = –349; P =
.007), and between T2 and T0 (t = –3.35; P = .011).

Discussion

Research conducted to date indicates that many
intervention techniques for both patients and care-
givers are effective in improving certain aspects of
dementia. ROT is successful in stabilizing both the
patient’s cognitive abilities17,18 and behavioral status,
with an improvement of mood and socialization.21,22

Patients participating in programs combining ROT
and RT demonstrated improvements in their ability
to socialize and, therefore, even their mood.27

Evidence on the effectiveness of psychoeduca-
tional approaches is limited to groups engaged in long-
term psychoeducational programs. Teri et al30 have
shown how important it is for caregivers to be involved
in the programs alongside the patients so that they 
can be taught strategies to engage the patient. A study
conducted by Camp and Skrajner52 using Resident-
Assisted Montessori Programming suggested that pro-
cedural learning is available to individuals with mild
dementia who, especially if assisted by a professional,
can fill the role of volunteers to serve as group leaders
for persons with more advanced dementia.

The aim of this study was to assess the effects 
of a multimodal intervention program for AD patients
and their caregivers consisting of rehabilitation (ROT,
RT, and occupational therapy) for the patients and
psychoeducation for the caregivers. The results indi-
cate that the multimodal rehabilitation program has
only limited efficacy, as shown by the MMSE scores.
However, the lack of improvement of cognitive func-
tion is probably due to the short duration of the reha-
bilitation program. The level of independence also
remained stable in the 2 groups.

268 American Journal of Alzheimer’s Disease & Other Dementias® / Vol. 22, No. 4, August/September 2007

Table 6. Brief Symptom Inventory and Caregiver
Burden Inventory Results

T0 T1 T2 
Mean ± SD Mean ± SD Mean ± SD

Rehabilitation group
Anxiety 8.25 ± 4.94 7.00 ± 5.23 5.50 ± 4.30
Depression 8.62 ± 6.56 6.37 ± 5.31 5.25 ± 4.62
CBI 35.50 ± 17.16 31.37 ± 15.44 27.50 ± 14.67

Control group
Anxiety 6.75 ± 1.75 6.87 ± 2.03 6.50 ± 2.61
Depression 7.25 ± 2.71 7.50 ± 2.82 7.62 ± 2.77
CBI 34.87 ± 10.97 35.12 ± 11.31 36.50 ± 10.84

T0 = baseline; T1 = after 2 months of rehabilitation; T2 = after
4 months of rehabilitation; CBI = Caregiver Burden Inventory.

Table 7. Results of the Comparison of 
the Brief Symptom Inventory and Caregiver 
Burden Inventory Between the 2 Groups at 

T0–T1, T1–T2, and T2–T0 Differences

T0–T1 T1–T2 T2–T0

Rehabilitation group
Anxiety 0.214 0.048 0.026
Depression 0.224 0.185 0.054
CBI 0.382 0.027 0.027

Control group
Anxiety 0.351 0.14 0.111
Depression 0.17 0.35 0.08
CBI 0.17 0.045 0.014

T0 = baseline; T1 = after 2 months of rehabilitation; T2 = after
4 months of rehabilitation; CΒΙ = Caregiver Burden Inventory.



The GDS scores decreased in the rehabilitation
group, but not in the control group. This finding was
interpreted as an improvement in the patients’ per-
ception of themselves and of their surroundings. In
addition, socialization among the patients in the
rehabilitation program increased, and the patients
even exhibited spontaneous forms of group support.
During the 4 months of treatment, the patients
would pair up spontaneously according to level of
cognitive impairment, and the patient with better
language skills but worse memory skills would
always sit next to the one with better memory skills
and worse language skills.

During the rehabilitation program, the patients
increased their socialization, interacted more with their
peers, and created a network of alliances and mutual
help. Having identified the difficulties encountered by
each group member, the patients often stimulated one
another using the rehabilitation activities, without
being prompted to do so by the educator. This way,
the patients opened up to the others to the point of
being able to laugh at their own difficulties. For these
patients with a certain degree of awareness of their
disorder, the fact of laughing at themselves and inter-
acting with their peers provided a stimulus to take up
the challenge. Within a group, each member’s diffi-
culties are mitigated by the other members’ difficul-
ties, and one’s own situation takes on a different
connotation. As a consequence, the patients’ judg-
ment of themselves and of their abilities and disabili-
ties is integrated into a reference system that
accommodates such difficulties rather than rejecting
them. The patients are part of a system that contains
and supports them, and it is precisely when people
feel contained and supported that they are able to best
respond to the stimuli provided. This is not to suggest
that patients with mild-to-moderate dementia are
incapable of leading normal lives at home with their
families and maintaining their social roles. To the con-
trary, it points to the need to promote the creation of
facilities where dementia patients are stimulated to
preserve their social roles and independence within
their families and in the community by means of reha-
bilitation programs that target both the cognitive and
functional aspects of the disease. Before taking part in
the psychoeducational program, the caregivers were
anxious, depressed, and stressed; these symptoms, in
particular anxiety and stress, were reduced after the
16 psychoeducational sessions.

The questionnaire results revealed that most of
the caregivers devoted almost all their time to their

demented relative and progressively reduced the
number of hours they devoted to themselves. Even
when the caregivers are not physically with the
patient they continue to think about the patient’s
needs, leading to a situation of tension and emo-
tional stress, partly supported by the feelings of guilt
related to having left the patient alone or with
another family member.

The disease is perceived and described with
extremely negative, emotionally charged adjectives
that reflect the difficulties accepting and under-
standing the disease. Caring for these patients in the
medium-to-long term leads to sadness, hopeless-
ness, distress, irritability, and eventually psychoso-
matic disorders. Some of the caregivers expressed a
desire for the clinical picture to stabilize or improve,
whereas severely depressed subjects expressed a
desire to be dead. The caregivers’ major difficulties
were the need to constantly help the patients in daily
life activities and the loss of any affective and com-
municative relationship with the patient.

The caregivers’ participation in the meetings was
intensely emotional, demonstrating an overwhelm-
ing need to talk about their experiences, at times
without leaving room for the other participants. In
the course of the sessions, there was a substantial
and progressive change in some of the participants’
attitudes and the way they participated in the meet-
ings; they were more prepared to listen to one
another without interrupting to talk about their own
distress, and to interact in a calmer and more con-
structive manner.

All the caregivers benefited from the psychoedu-
cational program, especially once interaction had
improved and a rapport had been established among
the group components. The possibility of meeting
other people with similar problems and sharing one’s
emotions and feelings reduced the social isolation
produced by the number of hours devoted to their
sick relatives. Moreover, as well as giving specific
and useful information about the disease, the pro-
gram also provided moral support.

The need for educational, psychological, and
social support services is crucial for those caring for
relatives with AD, or with dementia in general. These
programs should, on the one hand, provide informa-
tion on the disease and how to manage it and, on 
the other hand, help the caregivers express their emo-
tions and learn to cope with them. Where possible,
these programs should be integrated with cognitive
stimulation interventions aimed at the patients.
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The results demonstrate the efficacy of such inter-
ventions in terms of increasing and preserving the care-
givers’ coping skills, increasing the use of support
services, and increasing the perception of the value of
support groups. Managing the disease as a dynamic,
constantly evolving process leads to the definition of
AD as a “social disease.”

Family members are a significant resource in
patient management and represent a gateway to the
efficacy of treatment and the management and reduc-
tion of costs. Achieving caregiver well-being can help
reduce the indirect costs related to the caregivers them-
selves, on the one hand, and on the other hand,  delay
and avoid institutionalization. The education of care-
givers is therefore the most effective strategy to develop
this resource and reduce the social costs of the AD.

Thanks to interventions focusing not only on 
the patient but also on the caregiver, the well-being 
of both can be effectively improved. This further
stresses the need for centers providing patients and
caregivers with an environment capable of accommo-
dating and supporting the difficulties of dementia,
and to promote the training of personnel specialized
in managing both dementia patients (in cognitive and
functional terms) and their caregivers (in psychologi-
cal and educational terms).

There is not only a need for facilities and person-
nel specialized in both the rehabilitation of dementia
patients and the management of the emotions and
experience of caregivers but also a need for further
research aimed at identifying an increasingly qualified
approach to dementia. This kind of work would help
reduce the healthcare costs of dementia by devising
specific approaches to provide dementia patients and
their caregivers with an environment that accommo-
dates and supports them.

A couple of limitations to our study must be
acknowledged. The first is the very small number of
participants involved. Although our initial sample
was fairly large, only a small number of subjects was
enrolled in the study because of the difficulty in
recruiting patients and caregivers given the high
number of weekly sessions and because a larger
sample would have required numerous profession-
als. However, this limitation is common to other
studies on the subject17,18 and due above all to the
difficulty recruiting patients and their caregivers.
The second is the very short observation time, which
was only 4 months. As a result, we cannot confi-
dently ascribe the results obtained to the multimodal

approach used rather than to the natural course of
the disease.

Conclusions

The study demonstrated that the rehabilitation program
had limited efficacy on the cognitive and functional
aspects of dementia but good efficacy on behavioral
aspects and, in particular, depression. This effect may
be ascribed to the social interaction provided by the
program rather than to the program itself.

Regarding the caregivers, the psychoeducational
program proved to be effective in reducing anxiety
and depression. This result may be ascribed to better
knowledge of the disease and to the opportunity to
share experiences of the disease with other people.

Longer term studies conducted on larger and
more homogeneous population samples are needed to
assess the efficacy of cognitive stimulation programs.

Our decision to use a program that incorporates all
3 techniques described earlier is justified by the fact
that each technique addresses a single aspect of the
patient’s condition. ROT addresses cognitive function,
RT targets both amnesic and affective aspects, and
occupational therapy improves daily life skills. We
should not, however, overlook the fact that socializa-
tion itself can lead to improvements. In our view, pro-
grams that take a more holistic approach to the
individual are more effective than those focusing on
cognitive rehabilitation alone. The development of
standardized programs involving the participation and
collaboration of all rehabilitation professionals can
therefore be of great benefit to both the patient and the
caregiver.
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