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Abstract.
Background: Behavioral and psychological symptoms of dementia (BPSD) are quite challenging problems during the
dementia course. Special Care Units for people with dementia (PwD) and BPSD (SCU-B) are residential medical structures,
where BPSD patients are temporarily admitted, in case of unmanageable behavioral disturbances at home.
Objective: RECage (REspectful Caring for AGitated Elderly) aspires to assess the short and long-term effectiveness of
SCU-Bs toward alleviating BPSD and improving the quality of life (QoL) of PwD and their caregivers.
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Methods: RECage is a three-year, prospective study enrolling 500 PwD. Particularly, 250 community-dwelling
PwDs presenting with severe BPSD will be recruited by five clinical centers across Europe, endowed with a
SCU-B, for a short period of time; a second similar group of 250 PwD will be followed by six other no-SCU-B
centers solely via outpatient visits. RECage’s endpoints include short and long-term SCU-B clinical efficacy,
QoL of patients and caregivers, cost-effectiveness of the SCU-B, psychotropic drug consumption, caregivers’
attitude toward dementia, and time to nursing home placement.
Results: PwD admitted in SCU-Bs are expected to have diminished rates of BPSD and better QoL and their
caregivers are also expected to have better QoL and improved attitude towards dementia, compared to those
followed in no-SCU-Bs. Also, the cost of care and the psychotropic drug consumption are expected to be lower.
Finally, PwD followed in no-SCU-Bs are expected to have earlier admission to nursing homes.
Conclusion: The cohort study results will refine the SCU-B model, issuing recommendations for implementation
of SCU-Bs in the countries where they are scarce or non-existent.

Keywords: Behavioral disturbances, dementia, special care units

INTRODUCTION

The percentage of people with neurodegenerative
diseases is rapidly rising; since 2018, about 50 million
people were living with dementia worldwide, while
this number is expected to triple by 2050 [1]. The
care of people with dementia (PwD) is a great burden
for caregivers and societies, and the cost of dementia
worldwide is also increasing [2]. Behavioral and psy-
chological symptoms of dementia (BPSD) is the term
used in order not to describe a disease-specific clinical
syndrome, but a combination of heterogeneous psy-
chiatric symptoms [3]. Therefore, BPSD comprises
a great spectrum of symptoms ranging from mood
disorders such as depression, anxiety, and sleep dis-
orders, and psychiatric symptoms such as agitation,
psychosis, apathy, aberrant motor activity, hallucina-
tions, and delusions [4].

BPSD are some of the most challenging problems
arising during the course of dementia, causing severe
stress in PwD and their families. They often lead to
patient’s institutionalization [5] and incur large costs
to the public health system [6, 7], since they affect
almost 90% of PwD of any stages [8]. The prevalence
of BPSD among neurocognitive diseases depends on
the etiology of the cognitive disorder [9], and the
reported numbers of the BPSD differ among stud-
ies and countries. This is because the prevalence of
BPSD is associated with the type of the study’s sam-
ple or the facilities from where they were recruited,
e.g., community-dwelling PwD versus people from
hospitals, nursing homes, etc. [10].

However, according to the meta-analysis by Zhao
et al. (2016), the sub-syndromes of hyperactivity,
psychosis, affective disorders, and apathy frequently
occur in the course of Alzheimer’s disease (AD),

although with heterogeneity in their range. Generally,
the most frequent symptoms among the neuropsy-
chiatric symptoms in AD seem to be apathy with a
prevalence of 49%, depression at 42%, and aggres-
sion with a prevalence of 40% [11]. The prevalence
of anxiety and sleep disorders is 39%, while irritabil-
ity and appetite disorders affect 36% and 34% of the
patients, respectively [11]. Psychotic symptoms such
as delusions and hallucination have a prevalence of
31% and 16%, respectively, while the prevalence of
aberrant motor behavior is 32%. Among the less com-
mon symptoms occurring in AD include disinhibition
(17%) and euphoria (7%) [11].

As far as the neurocognitive diseases of other
etiology are concerned, BPSD is also reported in
frontotemporal dementia (FTD), especially in the
behavioral type (bvFTD) [12]. The most frequent
symptoms in bvFTD seem to be apathy, irritability,
disinhibition, wandering, social inappropriateness,
and agitation/aggression [12, 13], while depression
is also a common symptom, even if in lower per-
centages [14]. Behavioral symptoms in FTD seem
to cause greater burden for FTD caregivers in com-
parison to AD caregivers [15]. Similarly, as far as
vascular dementia is concerned, that is the second
most frequent type of dementia [16], sleep distur-
bances and depression seem to be the most common
symptoms with percentages of 63% and 59%, respec-
tively, while apathy (56%), eating disorders (54%),
and anxiety (49%) follow. Irritability (38%), aggres-
sion (33%), and aberrant motor activity (17%) are
not so frequent, while delusions (11%), hallucina-
tions (9%), and euphoria (1%) are present in lower
percentages [17]. Finally, BPSD are also frequent in
Lewy body dementia and sometimes very difficult to
manage [18].
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Furthermore, BPSD are more prominent in
younger patients and are associated with loss of func-
tioning [19]. They cause significant caregiver distress
[20], often leading to institutionalization [5], and
increase the costs of dementia care [6].

In order to reduce psychological caregiver’s dis-
tress and to avoid patient’s institutionalization,
pharmacological and non-pharmacological therapies
are applied to treat BPSD [10]. Regarding phar-
macological treatment, among the most frequently
prescribed drugs for up to 60% of PwD for BPSD are
antipsychotics (atypical or not) [21], while other med-
ication includes psychotropic drugs, e.g., anxiolytics
and anti-depressants [22]. However, pharmacological
treatment with typical and atypical antipsychotics for
BPSD in older adults should be used with caution,
since they can cause adverse side effects [23] and
deterioration of cognitive function [24–26], as well
as cerebrovascular events such as stroke [27].

On the other hand, non-pharmacological therapy
has to be in the first line of the treatment of BPSD
[28] in order to avoid adverse events associated
with antipsychotic drugs. Non-pharmacological ther-
apy comprises a variety of interventions for BPSD
management, such as aromatherapy [29], music
therapy [30], massage [31], doll therapy [32], pet-
assisted interventions [33], bright light treatment
[34], Snoezelen rooms [35], and cognitive-behavior
therapy [36], as well as interventions with caregivers
such as caregiver’s education [37]. Moreover, over the
last few years, a combination of non-pharmacological
interventions (among the aforementioned) are uti-
lized and seems to become more popular since it has
a good effectiveness in BPSD management [38, 39].
However, besides the fact that there are many studies
on the non-pharmacological interventions for BPSD
in dementia patients, it is difficult to draw conclu-
sions regarding their real effectiveness on patient’s
behaviors, due to methodological problems and small
sample sizes.

The special medical care unit for PwD and
BPSD (SCU-B)

SCU-B is a novel term that refers to “a residential
medical structure lying outside of a nursing home,
in a general hospital or elsewhere, e.g., in a private
hospital or a geriatric or psychiatric hospital, where
patients with BPSD are temporarily admitted when
their behavioral disturbances are not amenable to con-
trol at home”. These special centers differ from the
general day care centers for dementia or other special

care units existing in other facilities such as nursing
homes, since they are 1) medical institutions and 2)
focused on the needs of PwD and severe BPSD and
aim to mitigate the challenging symptoms and allow-
ing patients to get back home. Furthermore, SCU-Bs
adopt a philosophy which differs from the long-
term or even permanent institutionalization. SCU-Bs
emphasize respect of dignity of PwD and their ulti-
mate goal, as already said, is to permit patients to get
back home after the improvement of their BPSD.

Even though there is no organizational uniformity
among the existing units among European countries,
a common model of the SCU-B therapeutic approach
comprises a combination of cautious drug therapy,
plus non-pharmacological interventions, such as
occupational therapy, physiotherapy, doll therapy,
sensory rooms, etc. A variety of specialists in dem-
entia care, such as neurologists, geriatrics and geron-
tologists, old age psychiatrists, doctors, and nurses,
provide care in appropriate and friendly environments
for PwD, such as rooms with safety devices and space
for walking; moreover, in some SCU-Bs the therapeu-
tic approach is in line with the Gentle care [40, 41],
and/or the Person-Centered Dementia Care model
[42, 43].

In any case, medical treatment in SCU-Bs fol-
lows the current guidelines for the management of
BPSD [13, 44–46]. Evidence from clinical trials
of both non-pharmacological and pharmacologi-
cal treatments, and from neurobiological studies,
provides a range of management options that can be
tailored to individual needs. It is suggested that non-
pharmacological interventions (including psychoso-
cial/psychological counseling, interpersonal man-
agement, and environmental management) should be
attempted first, followed by the least harmful medica-
tion for the shortest time possible. Pharmacological
treatment options, such as antipsychotics, antidepres-
sants, anticonvulsants, cholinesterase inhibitors, and
memantine, need careful consideration of the benefits
and limitations of each drug class [47].

As far as the effectiveness of these units is con-
cerned, even though that there is a lack of studies
regarding the short term SCU-Bs efficacy, especially
because of the heterogeneity of these facilities am-
ong European countries, there is some evidence
that a short stay in SCU-Bs can improve BPSD
[48–51].

With regard to the long term efficacy of SCU-Bs,
the results are less clear since the efficacy of SCU-
Bs in delaying institutionalization has not be studied
so far. The institutionalization of patients with BPSD
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is a multi-dimensional issue since BPSD is only one
of the potential reasons for patient’s institutionaliza-
tion. Specifically, there are many factors that lead to
institutionalization apart from the behavioral prob-
lems, e.g., the absence or even the unavailability of
a caregiver, and the patient’s cognitive deterioration.
Usually, the institutionalization is a permanent solu-
tion for PwD, since it is difficult for caregivers to cope
with the great burden of care. However, the SCU-B’s
greatest challenge is the patient’s admission to these
facilities and their stay until the behavioral difficul-
ties are controlled. Besides the fact that the ultimate
goal of the SCU-Bs is the return of the patients to
home when the crisis ends, the maintenance at home
without regression is also important and, therefore,
the longitudinal effect of interventions in SCU-Bs
should be evaluated.

Study objectives and hypotheses

Since SCU-Bs are not currently implemented in all
European countries, and—where they exist—are not
widespread, thus no clear evidence of their long-term
efficacy exists, the primary objective of the RECage
project (REspectful Caring for AGitated Elderly), is
to evaluate the clinical efficacy, both short and long-
term, of the SCU-Bs, while the secondary objectives
aspire: a) to assess the QoL of the patients and their
caregivers; b) to estimate the cost-effectiveness of
SCU-Bs; c) to estimate psychotropic drug consump-
tion over time; and d) to assess the change of attitude
of caregivers toward dementia.

Finally, a tertiary objective is to assess the capacity
of SCU-Bs to delay institutionalization.

The main hypothesis is that the care pathways of
patients with BPSDs including a SCU-B (available
for admission in case of behavioral crisis, but not
mandatory) are superior to the pathways lacking this
facility. The side hypotheses that derive from our
main hypothesis follow:

Hypothesis 1: BPSDs (measured through specific
tools) will be mitigated via the SCU-B pathway com-
pared to the no-SCUB one.

Hypothesis 2: The QoL, both for patients and their
caregivers, who are cared by centers endowed with a
SCU-B will be improved compared to the QoL of the
patients followed by centers lacking a SCU-B.

Hypothesis 3: The attitude of caregivers toward
dementia will be possibly improved, due to the psy-
choeducation they will have in SCU-Bs.

Hypothesis 4: SCU-Bs will be a cost-effective
solution for both people with BPSD and their

caregivers. People who will be admitted to SCU-
B will present diminished costs compared to the
patients who will not be admitted in SCU-B.

Hypothesis 5: People with BPSDs followed by
SCU-B centers will have lesser psychotropic drug
consumption.

Hypothesis 6: people with BPSDs followed by no
SCU-B centers will be prone to earlier admission to
institutions than people cared for by SCU-B centers.

METHODS

Study design

RECage is a three-year prospective observational
study, comparing two groups of community-dwelling
patients with a diagnosis of mild to severe dementia
of any etiology and significant BPSD (e.g., hallucina-
tions and aggressiveness as well as all the symptoms
described in the Neuropsychiatric Inventory (NPI)
with a total score above 32 points): the one followed
up by centers with SCU-B and the other by centers
lacking these facilities. Besides the fact that behav-
ioral and psychological problems usually appear in
moderate and severe stages of AD, there are also
other types of dementia which appear similar prob-
lems, early enough in their course, such as the Lewy
body disease and FTD. These difficulties are also a
great burden for the caregivers, who usually are seek-
ing for a solution to pharmaceutical treatment with
antipsychotics, or to the patient’s admission to psy-
chiatric clinics or special centers, if any. Therefore,
since BPSD appear in all stages of dementia, it was
chosen to include PwD at any stage, from mild to
severe in the RECage study.

The design of the study comprises recruitment and
follow-up of 500 PwD with BPSD for a duration
of 36 months. This follow-up duration was mainly
chosen due to our target of evaluating any differ-
ences between the institutionalization times among
the groups. The duration of at least three years, is
necessary to capture this long-term process. Visits
will be performed every 6 months, as this is the usual
practice in memory clinics.

The study sample will be divided in two groups.
Eleven clinical centers from six European countries
(Italy, Germany, France, Greece, Switzerland, Nor-
way) are participating in the RECage project, five of
them endowed with a SCU-B, the six others lacking
this facility. PwD enrolled in a center with SCU-Bs
do not have to be routinely admitted to this resi-
dential facility, but only if ordered by the treating
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physician during a phase of behavioral disorders not
to be treated on outpatient basis. Actually, the phi-
losophy of SCU-Bs is to temporarily accept PwD
with the aim to enable them, if possible, to come
back to their community. The other six centers with-
out SCU-Bs act as a control group and will recruit
and follow-up a second group of PwD with BPSD.
The follow-up visits are scheduled as follows: a) at
baseline, b) at 6 months, c) at 12 months, d) at 18
months, e) at 24 months, f) at 30 months, and g) at 36
months. However, the patient can request additional
visits between the aforementioned, if needed.

The choice of an observational study of two par-
allel groups was done mainly for ethical reasons:
ideally, a study restricted to centers with SCU-Bs
(randomizing the patients to admission or not to the
unit during a behavioral crisis) would have given bet-
ter results as for the efficacy of the SCU-B, but is
deemed to be unethical, since it would have deprived
them of (possibly useful) treatment. Therefore, the
comparison will be between two different groups
(centers with/without SCU-Bs). The patients will be
taken in charge by the participating centers according
to their usual procedures. No alteration of the routine
of the centers is requested and no additional therapy
recommended. The total duration of the follow-up
will be 3 years.

Participants/patients

In total, 500 PwD will be enrolled from 11 clini-
cal centers from 6 different European countries. Two
hundred and fifty people (n = 250) with dementia of
any etiology as primary diagnosis will be enrolled
from the centers (5) that include a SCU-B and 250
from the other (6) clinical centers. This specific diag-
nosis was chosen because BPSDs usually appear at
all stages of dementia from mild to severe, and also
in almost all dementias despite the reason. As far
as the statistical balance of the study is concerned,
the two groups will have no significant discrepancies
between demographic features. Therefore, baseline
characteristics will be comparable in terms of age,
educational level, and primary caregiver’s character-
istics. The countries and Consortium selection were
based taking into account the present situation of the
SCU-B facilities in different European countries.

For instance, Italy does not have a developed
network of SCU-Bs, but only a few, whereas the out-
patient clinics for PwD (called Centri per il Declino
Cognitivo e la Demenza) are widespread.

In Germany, the treatment of BPSD and of some
particular medical problems in severe dementia is
provided by full sectorized care of the Psychiatric
Hospitals in collaboration with Geriatric Internal
Medicine specialists. Thus, more or less, all men-
tal state Hospitals with an Old Age/Neuropsychiatric
Psychiatry Department provide this care. Still, not all
of these hospitals may have a dedicated special ward
for dementia patients with severe behavioral distur-
bances, even though they all have to deal with these
patients.

In Norway, psychiatric wards in all hospital trusts
do admit PwD, but in their acute ward. Innlandet Hos-
pital trust (Ottestad), which participate in the present
study, is the only hospital trust with a SCU-B ward.
But even there, persons with dementia are admitted
to acute psychiatric wards, before being transferred
to the SCU-B ward.

In France, there is a well-developed network of
SCU-Bs called Unités Cognitivo-Comportementales,
being parts of a National Alzheimer Plan and are
widespread all over the country, while in Switzerland
the situation is variable from one canton to another.

Other countries, such as Greece, completely lack
such units. Therefore, Greek people with moderate
to severe behavioral symptoms are usually treated at
home mainly with antipsychotics drugs therapy, or
they are referred to private hospitals. Nevertheless,
on one hand the psychological burden of caregivers
trying to cope with behavior is important, and on the
other hand, the permanent admission to a private hos-
pital often raises caregivers’ emotions of guilt. Due
to the lack of these facilities in Greece, this country
will participate in the RECage study only in the con-
trol group. In Greece, besides the fact that SCU-B
do not exist, several day care centers for PwD pro-
vide help to patients and caregivers for coping with
the neuropsychiatric symptoms. Therefore, the only
treatment that can be provided in these centers to peo-
ple with BPSD is pharmaceutical, support groups to
their caregivers, and psychoeducation. The participa-
tion of these groups in the study was not excluded,
since it was considered unethical to deprive patients
of either pharmaceutical treatment or interventions
to caregivers that could potentially help PwD to cope
with behavioral and psychological symptoms. It is
also worth noting that the above treatment can in no
way be compared with the treatment that the experi-
mental group will receive in SCU-Bs, which, as has
been already described, comprises a combination of
cautious pharmaceutical treatment with other non-
pharmaceutical interventions, such as music and doll



1618 E. Poptsi et al. / The RECage Project

therapy or occupation therapy, cognitive-behavior
therapy, and interventions for caregivers (psychoed-
ucation and BPSD management techniques) as well,
depending to the treatment followed in each SCU-B
in the participated countries.

Some Italian and German clinical centers were
invited to take part in the RECage Consortium due
to the presence, in these countries, of centers “with”
and “without SCU-Bs”. Besides the fact that there
are differences among the participants, all centers had
the experience, the resources, and the scientific back-
ground necessary to carry out the RECage project,
and therefore were chosen.

The five clinical centers with SCU-B facilities
chosen to participate the study comprised: 1) the
“Fondazione Europea di Ricerca Biomedica (FERB)”
in Gazzaniga, Italy, 2) the “Azienda Unita Sanitaria
Locale di Modena (AUSLM)”, in Modena, Italy, 3)
the “Université de Genève (UNIGE)” in Genève,
Switzerland, 4) the “Zentralinstitut für Seelische
Gesundheit (ZI)” in Mannheim, Germany, and 5) the
“Innlandet Hospital trust (SI), in Ottestad, Norway.

The six centers without a SCU-B are: 1) the
“Charité – Universitätsmedizin Berlin (CHARITE’)”
in Berlin, Germany, 2) the “Universitá degli Studi
di Perugia (UNIPG)”, in Perugia, Italy, 3) the
“Azienda Socio Sanitaria Territoriale di Mantova
(ASSTM)”, in Mantova, Italy, 4) the “Cliniche
Gavazzeni SpA (BG)”, in Bergamo, Italy, 5) the
“Assistance Publique Hopitaux de Paris (AP-HP)”
in Paris, France, and f) the “Aristotelio Panepistimio
Thessalonikis (AUTH)”, in Thessaloniki, Greece.

Inclusion and exclusion criteria

Inclusion criteria for the entrance of PwD with
BPSD in the observational study are: 1) any age, 2)
both males and females, 3) primary dementia diag-
nosis of any etiology according to the diagnostic
criteria of (DSM IV), 4) score on the Mini-Mental
State Examination (MMSE)≤24 [52] without a lower
limit; 5) global score at Neuropsychiatric Inventory
(NPI) [53] ≥ 32/144; 6) a caregiver (informal, e.g., a
family member, or formal caregiver, e.g., a paid one)
who commits her/himself to accompany the PwD
along the three-year course of the study and who live
at home (nursing home residents are excluded).

As far as the BPSD types are concerned, all that
are described in NPI will be assessed in the course
of the three-year observational study; the electronic
database that will be utilized (eCRF) for recording the
study’s data does not comprise the total NPI score

alone, but all the subtypes analytically, so as to be
able to study their respective incidence and possible
differences between the two groups.

Exclusion criteria are: 1) presence of uncontrolled
physical diseases potentially contributing to the cog-
nitive decline and BPSD, 2) concomitant psychiatric
disorders or chronic alcoholism, and 3) concomitant
diseases severe enough to reduce life expectancy.

Discontinuation and withdrawal criteria

Participants will be actively followed through all
study visits until the final visit, during which the
same assessment as the intermediate visits will be
performed. Participants are free to withdraw from
participation in the study at any time upon request. A
participant will be considered lost to follow-up if he
or she repeatedly fails to return for scheduled visits
and is unable to be contacted by the study site. The
following actions will be taken if a participant fails
to return to the clinic for a required study visit:

• The site will attempt to contact the participant
and reschedule the missed visit as soon as possi-
ble and counsel the participant on the importance
of maintaining the assigned visit schedule and
ascertain whether or not the participant wishes
to and/or should continue in the study.

• Before a participant is deemed lost to follow
up, the investigator or designee will make every
effort to regain contact with the participant.
These contact attempts should be documented
in the participant’s medical record.

• Should the participant continue to be unreach-
able, he/she will be considered to have
withdrawn from the study with a primary reason
or lost to follow-up.

The expected drop-out rate is 25%.

Standard protocol approval and participants’
consents

After the adherence to the inclusion and exclu-
sion criteria and before the patient’s recruitment in
the RECage study, all participants will be informed
orally and in written form regarding the study’s aim,
its duration, the schedule of the follow-up visits, and
the approximate time consumption for each visit as
well. Furthermore, it will be stressed that, because
of the observational nature of the study, the partic-
ipant’s medical treatment will be personalized and
not related to the study itself. Additionally, they will
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be informed that they can withdraw or refuse their
participation to the study at any time they decide,
without this affecting their treatment in any way.
Fully informed valid consent will be obtained from all
patients and caregivers who participate in the study;
the written consent will be obtained by the patients
themselves, if they are competent; for those who are
not due to their cognitive status, an informed consent
will be obtained by the legal representative/family
caregiver according to the rules of the country.

As far as the data protection is consented, the par-
ticipants and their caregivers will be informed that
data will be collected through a web-based elec-
tronic CRF internally developed by Mediolanum
Cardio Research, compliant with FDA 21 CFR part
11 and European Regulation and guidelines concern-
ing security and data protection. Because of the nature
of the study, personal data, such as the participant
names and other information which might identify
them, will be treated according to the General Data
Protection Regulation (GDPR, May 25, 2018) which
states that the use of sensitive personal data is allowed
only due to research reasons, will not be available
to any person or group other than the clinicians of
the center who referred the patients who have direct
contact to them and will not appear in any presen-
tation or publication resulting from this study. All
clinical information will be kept in secure computer
files protected by passwords and accessible only to
the researchers involved in the study.

The study’s protocol will be reviewed and
approved by independent Ethical Committees in the
countries and centers that participate in this project
and will be returned to the coordinating center that
has experience of coordinating ethics approvals from
multiple institutions.

Recruitment, screening, and follow-up visits

PwD will be recruited from the memory clinic
of 11 aforementioned clinical centers. Even though
the recruitment process will differ between centers
according to the local standard of care, in many of
them enrollment will be made during a regular visit
in their memory clinics. Nine months were allotted
to the centers to enroll patients.

During the screening visit (Visit 1 – V1), all
patients fulfilling the selection criteria, will have a
first meeting with a physician (neurologist, geriatri-
cian, or psychiatrist) who will orally illustrate the
study and its goal; an information sheet of the study
will be given to the PwD/caregiver. After the patient’s

Table 1
Study endpoints

Primary endpoint:Clinical efficacy, both short-and long-term,
of the SCU-B.

Secondary endpoints:
1) quality of life of patients and caregivers;
2) cost-effectiveness of the SCU-B;
3) psychotropic drug consumption over time;
4) attitude of caregivers toward dementia.
Tertiary endpoint: time to nursing home placement.

(or legal representative) and caregiver’s written con-
sent the physician will collect data regarding patient’s
and caregiver’s demographics, medical history and
current medications, and a general physical exami-
nation with a short neurological examination will be
performed either during the screening or up to 30 days
before the baseline visit. The general protocol of the
enrollment and the time points of the study are briefly
presented in Fig. 1 and Table 1.

Due to the observational nature of the study, there
are no exclusion criteria regarding the medication.
However, all drugs and vaccines that the participant
receives during enrolment or during the course of
the 3 years study will be recorded, as well as the
reason for their use, the dates of administration inc-
luding start and end dates, and dosage information.
Regarding the use of psychotropic drugs such
as neuroleptics, benzodiazepines, antidepressants,
antiepileptics, and antiparkinsonian, will be carefully
recorded as well.

Afterwards, during the baseline visit (Visit 2 –
Time 0) (that will be performed on the same day of
the screening visit or within 10 days from the V1),
a detailed test battery will be administered by a psy-
chologist, or another health care provider, depending
each center’s structure. In order to avoid assessment’s
bias, as best as possible, the same health care provider
should administer the test battery at each following
visit. After the re-confirmation of the selection crite-
ria the patient will be assigned a number in the study.
The precise procedure is briefly presented in Table 2.

As far as the intermediate visits is concerned, they
will be scheduled every 6 months (Visit 2 – Visit 7),
at months 6, 12, 18, 24, and 30, where medical data,
medical examination, and assessment scales will be
reviewed and updated by the physician and the health
care provider, respectively. Adverse events as well as
the following occurrences will be also recorded: 1)
temporary admission to the SCU-B pertaining to the
center, 2) admission to a SCU-B not pertaining to the
participating center (that may happen in some centers,
like Berlin, Paris or Bergamo-Gavazzeni which, even
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Fig. 1. RECage study flowchart.

Table 2
Outline and timelines of the study

Procedure Screening Study periods per months
(up to 10 D before T0)

T0 T6 T12 T18 T24 T30 T36
(± 30 D) (± 30 D) (± 30 D) (± 30 D) (± 30 D) (± 30 D) (± 30 D)

Informed Consent x x
Inclusion and exclusion criteria x
Demographics x
Brief physical exam x x x x x x x x
Past and current medical conditions x x x x x x x x
Vital signs x x x x x x x x
AE review x x x x x x x
SAE review x x x x x x x
Concomitant medication review x x x x x x x
Rating scales/questionnaires x x x x x x x x

T, times; D, days; AE, adverse events; SAE, serious adverse events.
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though lacking a SCU-B, can resort to an existing
SCU-B located in the same town or nearby), and 3)
institutionalization, that is nursing home placement.
The final visit will be at month 30 (Visit 8). The same
battery assessment and medical exams will be also
performed. Any unscheduled visit will be considered
as part of the usual standard care of the center.

Tools and assessments

A detailed battery of tests and scales for cognitive,
neuropsychiatric, emotional, and economical assess-
ment will be performed by neuropsychologist or other
trained health care providers, at each of the 8 visits.

The complete battery, to be administrated at each
visit, is the following: 1) MMSE for assessing gen-
eral cognitive status [52], 2) Alzheimer’s Disease
Cooperative Study-Activities of Daily Living scale
for assessing the general functional status [54], 3)
NPI [53], and 4) Cohen Mansfield Agitation Inven-
tory (CMAI) [50], for the assessment of the patient’s
BPSD.

As far as the assessment of the patient’s QoL is
concerned, the following scales were administered: 1)
the proxy-version of the Quality of Life-Alzheimer’s
Disease (Qol-AD) [55, 56], 2) the EQ-5D-5L scale
[57], for assessing the generic quality of life scale,
and the 3) ICECAP-O [58], for assessing the QoL
with preference-based tariffs.

Regarding the QoL of the caregiver, the following
scales were administered: 1) the Adult Carer Quality
of life Questionnaire (ACQoL) [59], 2) the EQ-5D-
5L scale [57], 3) the Caregiver’s Burden Inventory
(CBI) [60], and 4) the Dementia Attitude Scale (DAS)
[61], for the assessment of caregiver’s attitude toward
dementia were administered.

Finally, the Resource utilization scale (RUD) [62]
was also utilized for the evaluation of the resource
utilization and caregiver time.

Statistical analysis

As far as the data management, coding of medical
terms and the statistical analysis of data of RECage
project, will be managed by the Mediolanum Car-
dio Research SRL (MCR) informatic and statistical
team. A sample size of 250 PwD in each of the two
cohorts will allow to demonstrate between the two
cohorts an effect size of about 0.25 (change of BPSD,
recorded by NPI and CMAI rating scales, from base-
line to the final visit standardized by the phenomenon

variability) at a Student’s t test for unpaired data with
a power of 0.80 and a significance level of 0.05 (two-
sided). Since the actual analysis of the change will
be done according to an ANOVA/ANCOVA mixed
model for repeated measurements described in the
following, the above sample size has been calculated
according to a simple statistical analysis in order to
avoid the guess of the variance-covariance matrix
pattern of the repeated measurements and have a
conservative number allowing for the dropout rate.
Furthermore, the data will be analyzed according to
the Intention to treat (ITT) principle by including all
the available data of the enrolled patients who have at
least one follow-up visit after baseline independently
from protocol violations.

Within each cohort, quantitative variables will be
summarized by arithmetic mean, standard devia-
tion, median, first and third quartile (Q1, Q3), and
minimum and maximum; qualitative variables will
be summarized by absolute frequencies and per-
centages. 95% Confidence Intervals (CI) will be
calculated for means and proportions of the main
clinically relevant variables.

Baseline quantitative characteristics will be com-
pared among the two cohorts by means of one-way
analysis of variance (ANOVA) or its alternative non-
parametric ANOVA (Kruskal-Wallis) in the case of
a skew distribution (difference between mean and
median more than 30%). Student’s t test for unpaired
data or its alternative non-parametric Wilcoxon rank
sum test will be used in the case of only two groups.
In the case of statistically significant difference a fac-
torial ANOVA will be carried out for the comparison
between the cohorts taking into account other factors
such as gender, disease severity, etc.

Cohorts will be compared for qualitative vari-
ables by means of the chi-squared test. In the case
of a statistically significant difference, multivariable
logistic regression will be used together with the
above reported factors.

The primary endpoint (comparison of the change
of BPSD between the cohorts) will be measured
through the NPI and CMAI scales over time (at time 0,
6, 12, 18, 24, 30, 36 months/final study visit) and the
pattern of the score of NPI and CMAI scales over the
time will be compared between the two cohorts after
having matched the PwD, according to the propen-
sity score method, by means of a repeated measures
ANOVA/ANCOVA mixed model with the baseline
value and age as covariates, time, cohort, and gen-
der as fixed factors, and finally, subject as a random
factor.
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The problem of the missing data, assumed from
a Missing At Random (MAR) mechanism, will be
considered by fitting mixed models with different
variance-covariances matrix (proc Mixed of SAS:
Statistical Analysis Software, Version 9.2, at least).
Several variance-covariance matrices will be consid-
ered in order to obtain the model with the lowest
Akaike’s Information criterion in the context of Gen-
eral Linear Models, Heterogeneous General Linear
Model, and Random Coefficients Linear Model.

In the case of a no statistically significant interac-
tion term “times by cohorts” and a statistically sig-
nificance of the term “time”, the comparisons among
the times will be carried out according to linear, qua-
dratic, cubic, etc., polynomial contrasts. In the case of
statistically significant interaction “time by group”,
the above polynomial contrasts of the times will be
carried out within each cohort.

The parametric statistical analyses will be relay on
the property of the Central Limit theorem and on the
robustness of the ANOVA/ANCOVA procedure. Fur-
thermore, the ANCOVA method will be replaced by
the ANOVA in the case of a statistically significance
of the parallelism test.

A sensitivity analysis will be carried out by con-
sidering different number of classes of the propensity
score, the propensity score as a continuous variable
and without the propensity score.

The secondary efficacy quantitative end-points
recorded at the above times, will be analyzed
according the above reported ANOVA/ANCOVA
mixed factorial model for repeated measurements.
This statistical model will be carried out on the
“Quality of Life (QoL) of patients and care-
givers”, estimated through QoL-AD and EQ-5D-5L
(patient) and ACQoL, EQ-5D-5L, CBI (caregiver),
the “change in care costs over time” and “Incremen-
tal cost-effectiveness ratio”, estimated through RUD,
ICECAP-O and EQ-5D-5L, and, finally, the “change
of attitude of caregivers toward dementia”, assessed
through Dementia Attitude Scale (DAS).

The secondary endpoint “comparison of the drug
consumption between the cohorts” will be measured
through the cumulative number of psychotropic drugs
used by each PwD standardized by his/her follow-up
time and compared by the Wilcoxon test.

The tertiary (exploratory) endpoint (time of the
definitive admission to a nursing home) will be ana-
lyzed by using the Kaplan-Meier method for estimat-
ing the probability of the not occurrence of an event.
Then, the comparisons between the two cohorts
will be carried out by the Logrank test stratified

by the propensity score classes and by the Cox’s
proportional hazard regression for a multivariable
analysis taking into account some known predictors
of the event and some baseline characteristics actually
associated with the considered event. The assessment
of the statistical assumption of the proportional haz-
ard Cox’s regression will be carried out. Qualitative
safety data will be compared by means of a chi-
squared test at each visit and overall. All the statistical
analyses will be carried out at the nominal statistical
significance of 0.05. However, in the case of a sta-
tistically significance results, multiple comparisons
will be done conservatively by using the Bonferroni’s
correction. SAS Version 9.4 will be used to carry out
the analyses. STATA and R or Excel will be used for
health-economic analyses.

RESULTS

The RECAGE study is a study in progress, there-
fore no final results exist yet. Nevertheless, there are
some expected results yielding from the REcage pro-
tocol main objectives and hypotheses that will be
presented below.

It is expected that people, after their admission in a
SCU-B, in comparison to the cohort followed by the
no-SCU-B centers will have:

1) less behavioral problems, according to NPI and
CMAI scales pattern over the follow-up time
(primary objective);

2) a higher performance QoL pattern, measured by
the QoL-AD and EQ-5D-5L scales (secondary
objective);

3) reduced costs, according to RUD, ICECAP-O,
and EQ-5D-5L scales (secondary objective);

4) a lower number of psychotropic drug consump-
tion (secondary objective);

5) a lower probability of an earlier admission to
nursing homes, estimated by univariate and
multivariate survival analysis (tertiary objec-
tive).

In addition, it is expected that the caregivers of
patients admitted in SCU-Bs in comparison to the
caregivers of PwDs followed by centers lacking a
SCU-B will show:

1) higher scores in QoL, measured by ACQoL,
EQ-5D-5L, and CBI scales, during the follow-
up time;

2) an improved attitude toward dementia, assessed
by DAS, due to the psychoeducation and
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psychotherapy interventions received in
SCU-Bs.

DISCUSSION

RECage project is a three-year multicenter
prospective observational study which has as pri-
mary objective to evaluate both short and (mainly)
long-term efficacy of SCU-Bs as components of the
care pathways for PwD. The SCU-B follows a more
person-centered philosophy and therefore, adapts a
therapeutic process which comprises a more cautious
pharmaceutical treatment in combination with non-
pharmaceutical interventions both for patients and
caregivers. Therefore, it aims to assess the QoL, not
only of patients, but also of caregivers and to estimate
the psychotropic drug consumption against the cost-
effectiveness of SCU-Bs. Last but not least, RECage
aims to explore the capacity of SCU-B to delay insti-
tutionalization.

Even though it is not possible to know whether our
main hypothesis and the side ones will be confirmed,
some potential answers could be derived. Besides
the fact that the short-term effectiveness of SCU-
Bs in migrating BPSD compared to no-SCU-Bs is,
according to some studies, already proved [48, 49],
the long-term SCU-Bs efficacy is under investigation.

A more detailed discussion regarding the poten-
tial effects of the centers with SCU-Bs versus the
no SCU-B centers and the potential answers of our
hypothesis follows.

Changes in QoL and in attitude toward dementia

BPSD as a major problem in the course of
dementia, lead to increased caregiver’s psychologi-
cal burden and [15] diminished quality of caregivers’
life [63, 64]. BPSD also affect patients’ life by
reducing QoL, due to over-medication that is usu-
ally applied for managing symptoms, and also due
to the reduced carer’s desire to be engaged with the
person with dementia into a social environment [65].
Nowadays, it is evident that psychological interven-
tions are effective both for people with BPSD and
their caregivers by minimizing patients’ BPSD and
by enhancing QoL for both, therefore reducing the
burden of caregivers [66]. Patients from countries
without SCU-Bs and other associated centers, usu-
ally do not have access to such facilities and as a
result, caregivers utilize mostly pharmaceutical treat-
ment and avoid the social contacts. Based on that, the
services provided in SCU-Bs (which mostly comprise

non-pharmaceutical interventions), could potentially
improve QoL in patients and caregivers.

The improvement of QoL both for patients and
caregivers is also associated with the attitude that
caregivers have toward dementia. In many cases,
caregivers with less access in information regard-
ing dementia and without SCU-Bs are used to retain
their stereotypes about the disease and therefore, to
believe that behavioral problems are controllable by
the patients and consequently they lead to misconcep-
tions about the disease and deterioration of patient’s
behavior [70, 71]. The psycho-education programs
are utilized by SCU-Bs, accompanied by behavior
management techniques which center on individual
patient’s and caregiver’s behaviors, can lead to a bet-
ter understanding of the needs of PwD and also the
reasons behind each behavioral problem. Therefore,
it is possible that caregivers change their attitude
toward dementia and provide better care and QoL for
their patients but also for themselves. As well known,
BPSD are associated with several biological, psy-
chosocial, psychological, and environmental factors
that can lead to a behavioral crisis [47]. For example,
a problematic behavior can be caused by an untreated
or undertreated pain or because of an over stimulat-
ing environment, e.g., a noisy environment, or even
because of a caregiver’s psychological situation (e.g.,
stress and depression) [70]. Since SCU-Bs provide
the above services, we assume that the caregivers’
attitude toward dementia will be possibly improved in
comparison to the attitudes of the caregivers without
SCU-B.

SCU-B’s cost effectiveness and psychotropic
drug consumption

BPSD constitutes a situation that is quite costly
for caregivers [7, 17]. Dementia costs are divided to
direct and indirect. Direct costs include visits to med-
ical doctors and/or hospitals, medications, home care
nurses, day programs, etc., where indirect costs are
associated with the caregiver, such as the time that
the caregiver spends away from work or the lack of
leisure activities by the caregiver or the patient, as
a result of the disease [7]. Caregivers are forced to
seek help from medical health providers in order to
pursue medical treatment, to increase the pharmaceu-
tical treatment, or even to hire a formal caregiver for
helping them when they are out of home, e.g., when
they are at work, a fact that can lead to increased
costs of care. As a result, caregivers have extra costs,
especially when the patients’ behavioral problems are
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delusions, hallucinations, or agitation of high severity
[17]. People with BPSD who are admitted in SCU-Bs
and also their caregivers are provided with a variety of
non-pharmaceutical interventions and cautious phar-
maceutical treatment for a short time period, until the
behavioral crisis ends. As a consequence, both the
direct and the indirect costs associated with BPSD
may be diminished for people who are admitted to
SCU-Bs in comparison to people who are at home
care during the three years of period, while the admis-
sion in SCU-Bs may be more cost effective.

Another issue which is directly associated with
raised costs in dementia care is medical treatment
for BPSD. While non-pharmaceutical treatment for
BPSD is in the first line of therapy [45, 48, 67],
the pharmaceutical treatment is associated with note-
worthy side effects that range from severe medical
conditions and mortality to cognitive decline and
deterioration of the functionality in activities of daily
living [45, 68, 69]. The use of antipsychotic drugs
is nowadays still in a widespread utilization among
patients with BPSD. For several cases, the phar-
maceutical treatment with drugs with psychotropic
effects are the only alternative to the treatment of
BPSD, when no other facilities/units which provide
alternative types of therapy exists [69]. The medi-
cal treatment in SCU-Bs by following the current
guidelines for the treatment of BPSD emphasizes in a
bio-psycho-social framework for behavioral changes
in PwD [70]. Since the majority of SCU-Bs follows a
cautious drug treatment in order to cope with severe
BPSD, we assume that the admission to SCU-Bs will
be associated with less drug consumption compared
to the countries with no BPSD which are forced to
seek help to medical solutions.

Institutionalization of people with BPSD

Institutionalization, especially in late stages of
dementia, is a quite common caregiver’s decision,
when behavioral problems are difficult to be con-
trolled [5]. The emotional reaction to patient’s
behavior and the lack of the appropriate caregiver’s
education in BPSD management play a more crucial
role in the decision of institutionalization, than the
behavioral problems per se [72]. The lack of SCU-
Bs and as a result, the lack of appropriate care and
education in several centers among countries, may
be another cause for the early admission to institutes,
such as in nursing homes. Patients with BPSD are
admitted to SCU-Bs for a short time period depend-
ing on each SCU-B regulation and return to their

homes when the behavioral crisis ends. Even if the
possibility of regression always exists and the person
with BPSD may to return to a SCU-B, the short-
term admission philosophy of SCU-Bs prohibits the
patient’s permanent institutionalization that leads to
diminished QoL [73, 74]. On the contrary, caregivers
in centers without SCU-B, face a great burden and as
a result they usually decide their patients’ permanent
institutionalization. Relative study which assesses the
effect of behavioral symptoms on the institutionaliza-
tion of patients with dementia confirms that a great
percent (41%) of patients with BPSD are institution-
alized during the two-year period after the symptoms’
onset [72] and furthermore, the distress related to
BPSD was a significant predictor of the institutional-
ization. The delay of the early institutionalization for
a long time period is always the ultimate goal of SCU-
Bs, and we assume that via the therapeutic process of
these units, people with BPSD will minimize insti-
tutionalization compared to people with no access in
such facilities.

CONCLUSIONS

SCU-Bs are not widespread all over the European
countries and, where they exist, a large heterogene-
ity is presented both among countries and within the
same country. Besides the differentiations of SCU-Bs
in structure, they show many similarities regarding
1) the therapy they utilize, 2) the specialized health
care professionals, 3) the special architectural fea-
tures, and 4) in some extent the admission criteria.
The return of a patient back home and the patient’s
and caregiver’s QoL assurance are always desired
goals. The SCU-B model gives priority to patient’s
and caregiver’s dignity and tries to avoid the possibil-
ity of patient’s permanent institutionalization because
of uncontrolled behavioral difficulties.

Via this study’s upcoming results, we hope to pave
the way for the adoption of the SCU-B model on a
larger scale and to decrease the differences of existent
SCU-Bs so as to achieve uniformity in operations. At
the end of the RECage project, specific recommen-
dations will be created for the implementation of the
intervention, initially in the countries who take part
in the study and in later steps in other EU countries.
Based on the RECage project’s expected results, a
plan for scaling up the intervention in countries where
SCU-B does not exist, such as Greece, will be also
provided.
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