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Abstract A significant proportion of patients who sur-
vive traumatic or nontraumatic severe acquired brain
injuries experiences disorders of consciousness. The veg-
etative state and the minimally conscious state may have
different prognoses, and while some patients regain
awareness, others have negative outcomes and die. The aim
of this work is to identify age-related, medical and
behavioural risk factors for mortality in those patients.
Participants were enrolled from June 2009 to March 2012
in 107 Italian health care institutions. Univariate and
multivariate Cox proportional hazard models were adopted
to screen and test candidate risk factors. The study enrolled
600 subjects in vegetative and minimally conscious states
for an overall mortality rate of 180.1 per 1,000 person-
years. The following traits were associated with a signifi-
cantly lower chance of survival: age at the acute event
higher than 51 years, disease duration less than 1 year,
post-anoxic aetiology, absence of visual fixation, and the
presence of endocrine, nutritional, and metabolic diseases,
and immunity disorders. Clinical history, behavioural
assessment, and age-related factors provide important
prognostic information on negative outcomes that helps
clinicians and researchers to predict patients who are at
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higher risk of mortality. This knowledge has important
clinical, managerial, and ethical implications.
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Introduction

Severe acquired brain injuries represent a spectrum of
neurological damage and have a strong impact on sensory-
motor functions, cognition, and consciousness. Among
those patients who survive the acute event, a significant
percentage experience disorders of consciousness (DOC)
[1]. These include vegetative state (VS), a condition in
which patients are unable to show any residual behavioural
evidence of awareness of themselves and their environment
[2], and minimally conscious state (MCS), a condition in
which residual finalistic behavioural signs of awareness are
spared [3].

In Italy, the prevalence of patients with DOC in post-
acute rehabilitation settings is between 0.5 and 4 cases per
100,000 inhabitants [4], and similar figures are reported in
other European countries [5] and the United States [6],
although precise epidemiological data on prevalence in the
long-term is still missing. One-third of the cases occurs
after severe traumatic brain injury, whereas approximately
two-thirds occur as a consequence of non-traumatic inju-
ries, including intracranial haemorrhages, tumours, devel-
opmental disorders, intoxication, cerebral anoxia,
hypoxemia after cardiopulmonary arrest, metabolic
abnormalities, or progression of neurodegenerative dis-
eases [7-10]. Patients in VS and MCS might have different
prognoses, and while some regain awareness, even years
after the acute event [11], others have a negative outcome
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and die. Clinical and instrumental data have provided the
scientific community with evidence that several factors are
associated with increased or decreased mortality rates in
patients with DOC; infections, organ failure, cachexia, and
sudden death have been identified as common causes of
death, as reported in different studies [5, 12, 13].

A seminal longitudinal epidemiological Japanese study
carried out between 1973 and 1976 on 110 subjects
revealed that 65 % died within 3 years, with a mean sur-
vival time of 38 months [8]. A 5-year follow-up study on
the same sample revealed that 73 % of the patients died,
whereas 10 % partially recovered form VS. Death was
mainly associated with cerebrovascular lesions and brain
tumours, whereas better rates of survival were associated
with intoxication and traumatic head injuries [14].

An Israeli study conducted on 134 patients with trau-
matic brain injury who suffered from DOC for more than
1 month and initially rated 7 or less on the Glasgow coma
scale reported a median survival time of 15.5 months
(ranging from 2 to 115) with cumulative mortality figures
of 15 % at 3 months, 40 % at 6 months, 60 % at 1 year,
86 % at 2 years and 94 % at 5 years [15]. Another study
from the same research group investigated a sample of 100
nontraumatic patients. Thirty-one patients died within
six months following injury, while 49 continued with dis-
orders of consciousness until death. Life expectancy of
these 49 patients was between 26 and 34 months, and the
prognosis for life or death was not significantly correlated
with age or aetiology [16].

In 1994, the Multi-Society Task Force on Persistent
Vegetative State produced a consensus publication that
summarized the medical knowledge on DOC and reported
that the average life expectancy of these patients is
approximately 2-5 years, and survival beyond 10 years is
uncommon. Within 1 year after the acute event, one-third
of traumatic adult patients in a vegetative state and more
than a half of those in a vegetative state after a nontrau-
matic injury had died [6]. Another study reported similar
estimates, where the mean survival of 51 patients in VS,
mainly following cerebrovascular accidents and dementia,
was found equal to 3.3 years [17].

Research from California published between 1994 and
2000 reported median survival for patients with disorders
of consciousness. A first study performed in paediatric
patients reported that survival varies according to patient
age, with patients living longer if their DOC occurs later in
their childhood [18]. A second study based on a sample of
1,021 patients of all ages reported higher life expectancy
figures, up to 12 years for adolescents of 15 years of age.
Interestingly, this study corroborated the independence
between survivals and aetiology, but the association
between mortality and type of place where the patient is
hosted was not confirmed [12]. A third study on children

and adolescents, based on 5,075 cases gathered between
1988 and 1997, reported figures of survival at 8 years as
high as 60 % for children aged between 3 and 15 years old.
Mortality was lower for traumatic brain injury and higher
for degenerative disease, suggesting separate prognoses for
different aetiologies. Little difference in survival rates
between patients in VS and MCS was detected, which was
suggestive of a secondary role of diagnosis on life expec-
tancy in children [13].

In brief, the shortened life expectancy of patients with
DOC has been related to several factors, but the large
majority of data on mortality rates reported in literature are
not based on recent studies and do not take into account
medical and technological advances in the care of patients
in VS and MCS. Research figures are needed for clinicians
and researchers, and the present study aims, therefore, to
summarise and present recent clinical and demographic
data on the risk factors associated with mortality rate in a
large sample of traumatic and nontraumatic patients with
DOC living in post-acute and long-term care settings, or
who live at home.

Materials and methods
Study design and sample characteristics

This was a national, observational, multicentric, longitu-
dinal study involving 107 Italian health care institutions,
including hospitals and centres specialising in post-acute
rehabilitation treatment or in long-term care of patients
with DOC. Data collection on 600 patients with DOC was
carried out between June 2009 and March 2010 (enroll-
ment phase), and then longitudinal data on mortality were
collected between July 2011 and September 2012 (follow-
up). A snowball sampling methodology was used to
involve the centres in the study. Experience of authors in
the care of patients with DOC suggested that 107 health
care institutions were a representative number of facilities,
even though no data on total number of Italian facilities
hospitalizing patients with DOC are available, nor were
data on the number of DOC patients in the whole country
available. This study was part of a broader project that
aimed at collecting epidemiological and clinical data on
patients with DOC to highlight the complex condition of
these cases and to develop better management strategies
and inclusive health care programs.

Inclusion criteria was a diagnosis of VS or MCS
according to internationally recognised diagnostic recom-
mendations suggested by the Aspen Neurobehavioural
Conference Workgroup [19], and exclusion criteria was
presence of neurological and psychiatric disorders prior to
the acute event. The diagnosis of VS and MCS was

@ Springer



1146

J Neurol (2014) 261:1144-1152

performed by qualified medical doctors with expertise in
DOC at each participating institution. Also outpatients
hosted at domicile were enrolled if they were regularly
followed up by specialists from a participating centre.
Alegal representative of each patient provided signed
informed consent, and privacy procedures were applied to
protect patients’ sensitive data for both data collections.
The study was approved by the ethics committee of the
coordinating institution, and the approval was ratified by
the participating institutions.

Materials

A research protocol was specifically designed and devel-
oped for this study. It included medical and demographic
data as well as information collected by standardised
assessment. A common training on modalities and proce-
dures to administer the protocol, complete the forms and
store the data was provided to health care professionals
involved in data collection. The disability rating scale
(DRS) was adopted to objectively measure general func-
tioning and disability outcomes in the different stages of
the course of recovery. Scores range from 0 to 29, with
higher values indicating higher disability [20]. Additional
ad hoc behavioural information concerning visual respon-
ses and the ability to perform simple tasks was collected
using post-coma scale items [21]. The international clas-
sification of diseases clinical modification (ICD-9-CM)
was used as a standard diagnostic tool to classify patients’
comorbidities [22]. Data quality control was performed
after the enrollment of the first 60 cases: completeness of
data was checked after the enrollment of 60 patients, and a
report with corrective recommendations was sent to each
centre.

Statistical analysis

Quantitative variables were expressed as mean (and stan-
dard deviation, median and range), whereas categorical
variables were reported as count (and percentage). Since
data was analysed before all the patients died, and patients
did not enter the study at the same time, survival analysis
for censored observations was used to indicate the number
of patients surviving the clinical condition of DOC. The
cumulative rate of survival was calculated by the Kaplan—
Meier method. In this method the units of analysis are the
consecutive months each patient contributes between the
starting and ending dates.

The univariate Cox proportional hazard model was
adopted to explore hazard ratios with 95 % confidence
interval (95 % CI) and significance, and a log-rank test of
equality across strata was used to test whether to include
each variable in the final multivariate model. The large

@ Springer

sample size allowed us to investigate the effect of multiple
covariates. To test the predictive power, emphasis has been
placed on medical, behavioural response, and age-related
factors. The following demographic and medical factors
were recorded and tested as candidate risk factors: (1) age
at acute event, (2) duration of clinical condition, (3) aeti-
ology, (4) DRS score, (5) visual responses, (6) performing
simple tasks, (7) and ICD-9-CM comorbidities which were
observed in more than 5 % of the sample. For each cate-
gory, a reference group was set (age at acute event = less
than 20 years; duration of clinical condition = less than
1 year; aetiology = traumatic; visual, performing simple
tasks = presence; ICD-9-CM comorbidities = absence)
against which the other group’s hazard ratios were tested.

Variables with significance level of p < 0.1 in univariate
analysis were selected for the multivariate Cox propor-
tional hazard model where hazard ratios (with 95 % CI and
significance) were calculated. The Breslow method was
used to handle tied failures. All the variables met the
constant proportional hazards assumption (Supplementary
Material). STATA version 11 was adopted for data analysis
[23].

Results

A total of 600 subjects where recruited in the enrollment
phase of the study, of whom 157 (26.2 %) were living in
rehabilitation units, 381 (63.5 %) in long-term care facili-
ties, and 62 (10.3 %) lived at home. 15 patients (2.5 %)
were lost in the follow-up, and 2 (0.3 %) were excluded
from further analysis due to data unavailability. Overall,
this longitudinal study included 13,610 person months
drawn from 583 patients (36 children and adolescents
under 18), of whom 203 (34.8 %) died during their time in
the study, for an overall mortality rate of 180.1 per 1,000
person-years (95 % CI 157.2-206.4). 240 (41.2 %) of the
participants were females. 366 (62.8 %) were in VS. 380
(65.2 %) were hosted in long-term care institutions, 157
(26.9 %) in post-acute rehabilitation centres, and 46
(7.9 %) at home. Mean age at recruitment was 51.7 years
(SD 20.2, median 54.5, range 0.1-90.8), with a mean DRS
score of 23.5 (SD 2.3, median 24, range 17-29). Detailed
medical and demographic characteristics of our sample are
reported in Table 1. Among comorbidities, the most rep-
resented ICD-9-CM categories were diseases of the circu-
latory system (17.0 %), diseases of the nervous system and
sense organs (13.2 %), and endocrine, nutritional, and
metabolic diseases and immunity disorders (9.6 %)
(Table 2). In details, endocrine, nutritional, and metabolic
diseases were composed of nutritional deficiencies (1.9 %),
disorders of the thyroid gland (14.8 %), other metabolic
and immunity disorders (16.7 %), and diseases of other
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Table 1 Distribution of
medical and demographic
factors of patients with follow-

Demographic n (%)

factors

up (n = 583), expressed in

Age at the acute event (years)
frequency (and percentage)

Less than 20 45 (7.7)
21-30 52 (8.9)
31-40 58 (9.9)
41-50 83 (14.2)
51-60 108 (18.5)
61-70 126 (21.6)

More than 71 111 (19.0)
Duration of clinical condition

(years)
Less than 1 154 (26.4)
1-2 101 (17.3)
2-3 83 (14.2)
34 74 (12.7)
4-5 39 (6.7)
More than 5 132 (22.6)
Aetiology
Traumatic 152 (26.1)
Haemorrhagic 162 (27.8)
Ischemic 39 (6.7)
Post-anoxic 183 (31.4)
Other/not 47 (8.1)
specified
Visual responses
Yes 124 (21.3)
Sometimes 151 (25.9)
No 308 (52.8)
Performing simple tasks
Yes 34 (5.8)
Sometimes 124 (21.2)
No 425 (72.9)

endocrine glands (66.7 %), with diabetes as the most fre-
quent disease in this last group (n = 26).

In unadjusted analyses, medical and demographic
characteristics as well as comorbidities were tested as
candidate risk factors. Age at the acute event (Xz = 72.6;
p < 0.001), duration of clinical condition ()(2 = 26.70;
p < 0.001), aetiology (Xz = 12.94; p = 0.011), DRS score
(}52 = 30.59; p = 0.002), visual responses, and endocrine,
nutritional, and metabolic diseases, immunity disorders
(4> = 3.14; p = 0.076), and diseases of the circulatory
system (3> = 4.39; p = 0.036) were selected for multi-
variate analysis. Performing simple tasks and diseases of
the nervous system and sense organs were excluded from
multivariate analysis, as they overcame the threshold of
significance of p < 0.1. For both included and excluded
variables, hazard ratios, confidence intervals, and signifi-
cance are reported in Table 3.

Table 2 Distribution of comorbidities in patients with follow-up, as
grouped by ICD-9-CM, expressed in frequency (and percentage)

Comorbidities n (%)
Infectious and parasitic diseases 24 (4.1)
Neoplasms 7(1.2)
Endocrine, nutritional, and metabolic diseases and 56 (9.6)
immunity disorders
Diseases of the blood and blood-forming organs 4(0.7)
Mental disorders 9 (L.5)
Diseases of the nervous system and sense organs 77 (13.2)
Diseases of the circulatory system 99 (17)
Diseases of the respiratory system 20 (3.4)
Diseases of the digestive system 12 (2.1)
Diseases of the genitourinary system 8 (1.4)
Complications of pregnancy, childbirth, and the 2 (0.3)
puerperium
Diseases of the skin and subcutaneous tissue 4(0.7)
Diseases of the musculoskeletal system and connective 5(0.9)
tissue
Congenital anomalies 1(0.2)
Certain conditions originating in the perinatal period 1(0.2)
Symptoms, signs, and ill-defined conditions 8(1.4)
Injury and poisoning 2 (0.3)

Multivariate analyses showed that age at the acute event,
duration of clinical condition, aetiology, visual responses,
and presence of endocrine, nutritional, and metabolic dis-
eases, and immunity disorders were significant predictors
of mortality. In particular, age at the acute event higher
than 51 years, disease duration less than 1 year, post-
anoxic aetiology, absence of visual responses, and presence
of endocrine, nutritional, and metabolic diseases and
immunity disorders were associated to higher risk of
mortality (Table 3).

Discussion

This study was based on a large sample of Italian patients
in VS and MCS, which allowed us to take into account
several relevant medical and demographic risk factors of
mortality simultaneously. The main finding is that age over
50 years, time since the acute event of less than 1 year,
post-anoxic aetiology, absence of visual responses, pre-
sence of endocrine, nutritional, and metabolic diseases and
immunity disorders, in particular diabetes, are related to an
increased risk of mortality.

Overall, age at acute event is the most critical factor
impacting mortality rates. In fact, the mortality risk in
patients older than 51 years is almost four times higher
than the risk in patients younger than 20, whereas young
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Table 3 Frequencies

Unadjusted analysis

Multivariate analysis

(percentages), unadjusted and

multivariate analyses of risk HR 95 % CI p HR 95 % CI )4
factors for mortality
Age at the acute event (years)
Less than 20
21-30 0.45 0.13-1.55 0.208 0.55 0.16-1.91 0.355
3140 0.76 0.27-2.11 0.605 0.87 0.31-2.44 0.801
41-50 1.25 0.51-3.02 0.617 1.19 0.48-2.94 0.693
51-60 3.37 1.52-7.43 0.003 4.10 1.81-9.29 0.001%**
61-70 3.13 1.42-6.89 0.004 3.42 1.51-7.71 0.003%**
More than 71 4.31 1.97-9.44 <0.001 4.20 1.87-9.41 0.0017%*%*
Duration of clinical condition (years)
Less than 1
1-2 0.51 0.33-0.79 0.003 0.51 0.33-0.79 0.003*
2-3 0.70 0.46-1.06 0.098 0.60 0.40-0.94 0.022*
34 0.66 0.42-1.02 0.066 0.59 0.41-1.03 0.048%*
4-5 0.42 0.22-0.82 0.012 0.44 0.22-0.86 0.016*
More than 5 0.38 0.25-0.58 <0.001 0.43 0.28-0.66 <0.001%**
Aetiology
Traumatic
Haemorrhagic 1.80 1.18-2.74 0.006 1.11 71-1.72 0.624
Ischemic 221 1.25-3.92 0.006 1.36 0.75-2.47 0.306
Post-anoxic 1.92 1.27-2.89 0.002 1.67 1.02-2.35 0.036*
Other/not specified 1.86 1.05-3.30 0.032 1.46 0.81-2.61 0.202
DRS score 1.07 1.01-1.14 0.022 1.02 0.96-1.08 0.387
Visual responses
Yes
Sometimes 1.28 0.82-2.00 0.261 1.36 0.88-2.24 0.154
No 1.67 1.14-2.46 0.009 1.87 1.16-3.00 0.010*
Performing simple tasks
Yes
Sometimes 1.16 0.56-2.40 0.685
No 1.57 0.80-3.08 0.185
Endocrine, nutritional, and metabolic diseases and immunity disorders
Yes 1.44 0.95-2.18 0.081 1.75 1.14-2.70 0.010*
Diseases of the nervous system and sense organs
s e v s o
% p <005 Diseases of the circulatory system
£ p < 001 Yes 1.42 1.02-1.99 0.039 1.058242 0.74-1.50 0.754

and middle-aged adults aged from 21 to 50 have more
chances to survive. These results, in line with those
reported by the Multi-Society Task Force [24], corroborate
the view that adequate treatments and rehabilitation of
elderly patients with DOC is a challenge for modern
medicine in our ageing society.

On the other hand, a clear reduction in the mortality risk
was found when time since the onset increased. The
increased life expectancy of patients with DOC for more
than 1 year indicates that these patients need medical and
nursing care for a prolonged time. Thus, the network of
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services devoted to this category of chronic patients should
plan long-lasting and structured intervention, both in long-
term care centres and at home. Therefore, continuity of
care should be firstly provided to guarantee high standards
of care for patients [25] and also to prevent high levels of
burden in family members and caregivers.

Our data also showed that the prognosis was worse for
anoxic patients. This difference in prognosis between
traumatic and anoxic aetiology may be related to differ-
ences in terms of nervous system damage. Anoxia causes
diffuse cortical damage, cortical disconnection, laminar
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necrosis, and severe demyelination, while trauma tends to
cause diffuse axonal injury due to shearing forces, with the
cerebral cortex relatively spared [16]. These results support
the idea that different neurological profiles in terms of
severity of aetiology are separate predictors of mortality.

Our results showed that patients’ behavioural assess-
ments were also informative of mortality risk; in particular,
the absence of visual responses after severe acquired brain
injury is negatively associated with chance of survival. The
role of visual responses in relation to recovery of con-
sciousness is, in fact, still debated in literature. At the
moment, its presence seems to be a positive marker of
partial recovery of the brainstem—cortical interaction and
preserved overall brain functional organization. It is gen-
erally accepted by the scientific community that the return
of tracking eye movements is one of earliest signs of
recovery from VS towards MCS [26, 27], and that visual
pursuit in response to salient stimuli has a crucial role in
the differential diagnosis. The present study supports the
view that investigation of eye behaviour is of primary
importance also in predicting rate of mortality.

On the contrary, even though DOC patients performing
simple tasks is another important behavioural factor that
supports clinicians in the diagnostic decision process, it is
not found to be significant in mortality rate prediction.
Frequently, patients with DOC that perform simple tasks
have a relatively high level of cognitive functioning.
However, also patients who fail to perform simple tasks
have sometimes spared cortical processes [28] and do not
manifest severe functional consequences. This may repre-
sent a possible explanation of why this behavioural
examination is not predictive in terms of mortality. Also,
disability as measured by DRS proved not to be signifi-
cantly associated with mortality. This is probably due to
issues related to domains investigated by this scale, which
capture general levels of disability in relation to activities
that are usually fully compromised in patients with DOC.
In fact, DRS mainly accounts for levels of disability related
to communication and motor responses which identify only
patients with preserved behavioural responses, as men-
tioned above for the performing simple tasks item.

A relation between mortality of patients with DOC and
their comorbidities was also found. Endocrine, nutritional,
and metabolic diseases—especially diabetes—was the
most represented category of diseases reported in our
sample, and it was identified as a predictor of survival. In
fact, the presence of this category of diseases creates sev-
eral difficulties in clinical management of patients, such as
the optimization of the nutritional profile and the medical
care of pressure sores, which may impact on metabolic
dysfunctions and infections, respectively.

However, it must be noted that health care professionals
also reported a low frequency of infections and parasitic

diseases in our samples, with higher prevalence in patients
with higher duration of the clinical condition. Although this
figure could be influenced by sample characteristics, con-
sidering that around 75 % of patients had a duration of
disease of more than 1 year, this might indicate that pro-
fessionals have improved clinical management of patients
with DOC, achieving a reduction of septic states and higher
survival rates. Future studies are needed to better elucidate
this issue; these should also consider the incidence of
infections during the chronic stage of disease and the use of
anti-infective drugs in patient treatments [29, 30].

This study had some limitations. Firstly, the recent
publication and Italian validation of the coma recovery
scale, revised (CRS-r) has partially ameliorated the
behavioural assessment of patients according to standard
diagnostic criteria. However, our study started before that
Italian version of CRS-r, or other specific internationally
accepted assessment scales for differentiating patients in
MCS and VS, was commonly used in clinical practice in
Italy, so the authors could use them. However, the aim of
the present study is to present preliminary data on mortality
rates of DOC patients, and not specifically for VS or MCS;
so, the long expertise of professionals involved in the
project could provide a guarantee regarding behavioural
differentiation of DOC patients versus patients emerged
from MCS. Considering absence of CRS-r in the protocol,
the authors decided to include some features regarding
functioning of patients as risk factors in order to highlight
data useful for clinical practice. Visual responses and
performance of simple tasks were selected as fundamental
behavioral assessments of these patients. Secondly, analy-
ses were not stratified according to place of living and care
where the patient is hosted because a considerable number
of participants moved form one centre to another or to their
domicile during the duration of the study. Thirdly, pro-
fessionals were asked to indicate only first level codes of
ICD-9-CM and therefore further investigations on differ-
ences regarding types of diabetes were not carried out.
Future studies should focus on differences, treatments, and
functional outcomes of diabetes mellitus type I and II, also
distinguishing patients with diabetes pre-injury and post-
injury.

Our study results have relevant implications since both
modifiable and non-modifiable risk factors have been
investigated. Visual responses and comorbidities belong to
the former category, and the development of treatments
and techniques aimed to improve general clinical condition
and visual responses should be of primary interest for
professionals seeking to decrease the mortality rate. Non-
modifiable risk factors found in our study are also con-
siderably useful for clinicians who formulate a prognosis in
the early stage of the disease, especially if matched with
instrumental, clinical, and functional observations.
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In conclusion, this work provided evidence that medical
and age-related factors have a useful role in predicting
mortality of patients in VS and MCS. These results are
targeted to help clinicians and researchers to stratify
patients for mortality risk and develop intervention and
care strategies to increase survival. Knowledge of this
easily available information on clinical history and
behavioural assessment provides important prognostic
information on negative outcomes; this has strong impli-
cations from the clinical, managerial, and ethical perspec-
tives [31]. Improved technologies, standards of care, and
therapies have been increasing the survival of patients with
DOC. However, survival should not be used as a single
indicator of good clinical practice, but should be comple-
mented with other indicators related to quality of life and
pathways of care and cure.
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C. Pisoni, M. Manera, A. Compostini, A. Pessina, A.
Musio, E. Colombetti, S. Taraschi, M. Aluas (Universita
Cattolica del Sacro Cuore di Milano), B. Aiachini (Fond-
azione IRCCS S. Maugeri, Istituto Scientifico di Pavia —
UR NRB - Pavia); M. Croci, M. Negri, M. A. Zucchella
(Fondazione Maddalena Grassi RSD - Villa Rondo —
Vigevano, PV); G. B. Guizzetti, E. Salamone (Centro Don
Orione RSA — Bergamo); G. De Valle, S. M. Caroppi, E.
Ramorino, D. Salina, G. Spannocchi (Fondazione Don
Carlo Gnocchi onlus — Istituto Palazzolo — Milano); S.
Strazzer, F. Villa (IRCCS E. Medea — Associazione La
Nostra Famiglia — Bosisio Parini, LC); C. Guarnerio, P.
Chiambretto, R. Dartizio (La Villa — Guanzate, Montorf-
ano, CO - Legnano, MI); S. Feller, L. Franzoni (A.O.
Salvini — Garbagnate Milanese, MI); F. Giunco, L. Mass-
ironi (Centro Geriatrico RSA San Pietro — Monza, MI); R.
Azimonti, S.S. Marcolli (Fondazione Molina onlus — Va-
rese); C. Meinecke, G. Busé (Azienda Istituti Ospitalieri
Cremona — Cremona); V. Marchesi (RSD ‘Ca Luigi’ —
Milano); F. Molteni, C. Gramigna, M. Lanfranchi (Centro
di Riabilitazione ‘Villa Beretta’ — Divisione Medico Ria-
bilitativa Ospedale Valduce — Costa Masnaga, LC); L.
Pisani, M. Sozzi, G. Borri, A. P. Cannata (Casa di Cura
privata del Policlinico SpA, Milano); A. Grillo, S. Roca, D.
Locati (Istituto Geriatrico P. Redaelli — Milano); A. Mag-
noni, C. Perin (Istituti Clinici Zucchi — Carate Brianza,
MI); M. Sussele (Casa di Riposo di Monticello — Monti-
cello Brianza, LC); T.Y.Quintana, M.E. Camici, F. Ma-
gistrelli (Casa di Cura Villa San Benedetto Menin — Albese
con Cassano, CO); T. Samueli, L. San Felici (Fondazione
Ospedale Giuseppe Aragona Istituto Geriatrico e Riabili-
tativo onlus — San Giovanni in Croce, CR); F. Manganelli
(RSA Villa Arcadia — Bareggio, MI); M. Vignati, L. Bel-
lanova, N. Cattaneo (RSA Pertini — Garbagnate Milanese,
MI); F. Ferraro, E. Olgiati (Azienda Ospedaliera Carlo
Poma — Mantova); E. Brizioli, M. Vallasciani, L. Gironelli,
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E. Calderisi (Istituto S. Stefano — Porto Potenza Picena,
MC); A. M. Novelli, R. Scaramuzzo (Istituto S. Stefano —
Casa di Riposo ‘Abitare il Tempo’- Loreto, AN); C. Perino,
R. Forno (Fondazione Don Carlo Gnocchi onlus — Centro
‘S. Maria ai Colli’, Torino); E. Zamponi (Casa di Cura ‘I
Cedri’ — Fara Novarese, NO); S. Corna, S. Rossi Ferrario
(Fondazione Maugeri Clinica del Lavoro e della Riabilit-
azione — Veruno, NO); G. Lamberti, S. Rosso (Presidio
Ospedaliero SS Trinita — Fossano, CN — Ospedale San
Antonio — Caraglio, CN); F. Colonna, J. Navarro (P.O. di
Riabilitazione ad Alta Specialita — Fondazione San
Raffaele di Ceglie Messapica, BR); A. Trabacca, L. Gen-
naro (IRCCS E. Medea — Associazione La Nostra Fami-
glia- Ostuni, BR); A. Bertolini, L. Addante, M.T.
Amenduni (Consorzio San Raffaele — Modugno, BA); P.
Fiore, M.T. Amoruso (Azienda Ospedaliero-Universitaria
‘Ospedali Riuniti’- Foggia); D. Colella, M.T. Angelillo
(Associazione Uniti per i Risvegli — Bari); G. Melis, G.
Desogus (Azienda Ospedaliera ‘G. Brotzu’ — Cagliari); P.
Bramanti, S. Marino, A. Baglieri IRCCS Centro Neurolesi
‘Bonino Pulejo’- Messina); G. Galardi, A. Sant’Angelo
(Fondazione Istituto San Raffaele — Giglio di Cefalu, PA);
F. Posteraro, F. Forte, F. Logi (Centro Riabilitativo
‘Auxilium Vitae’- Volterra, PI); F. Potenza (USL 1 -
Laboratori Ausili Dipartimento di Salute Mentale — Massa
Carrara); M. Lino (Casa di Cura Villa delle Terme SpA —
Gruppo Segesta — Impruneta, FI); G. Zaccara, A. Ragazz-
oni, R. Chiaramonti (Ospedale Palagi — Firenze); A.
March, G. Grober, M. Kaczor, P. Zelger (Centro Degenza
Firmiam — Bolzano); N. Mazzini, A. Monti (P.O. Villa
Rosa — Pergine Valsugana, TN); M. Zampolini, F. Scarponi
(Unita Gravi Cerebrolesioni Acquisite — ASL 3 Umbria —
Foligno, PG); R. Avesani, L. Salvi (Istituto Don Calabria —
Negrar, VR); P. Tonin, E. Cosentino (IRCCS Ospedale S.
Camillo — Venezia Lido, VE); N. Furlanetto, M. Bordin
(Istituzione Pubblica di Assistenza e Beneficienza ‘Opere
Pie di Onigo’- Pederobba, TV); A. Martinuzzi, M. Buffoni
(IRCCS E. Medea — Associazione La Nostra Famiglia,
Conegliano Veneto, TV); P. Boldrini, M. Semerjian
(Ospedale Riabilitativo di Alta Specializzazione — ULSS 9
— Treviso).

Partner Associations: Federazione Nazionale Associaz-
ioni Trauma Cranico; Associazione Sarda Traumi Cranici;
Associazione Traumi Cranici Toscani; Associazione Amici
Traumatizzati cranici; Associazione Amici di Samuel;
Associazione Traumi Cranici delle prov. Reggio Emilia e
Modena; Associazione Genitori della Nostra Famiglia;
Associazione Traumi Ferrara; Associazione Amici dei
Traumatizzati Cranici; Associazione Itaca; Associazione
traumi; Associazione Risveglio; Associazione Traumi
encefalici; Associazione per Andare oltre; Associazione
Brain per I’assistenza e la riabilitazione dei t.c.; Associ-
azione Nuova vita; Associazione umbra cerebrolesione

acquisite; Associazione Gravi cerebrolesioni acquisite di
Grosseto; Associazione silenzio e vita; Associazione amici
dei cerebrolesi-onlus; Associazione amici di Simone; As-
sociazione gli amici di Daniela onlus; Associazione
marchigiana traumatizzati cronici andrea; Associazione “Il
sostegno” ONLUS; Associazione LUVI- Istituto Europeo
di Oncologia (IEO); Associazione Samudra Insieme; As-
sociazione Uniti per i Risvegli; Associazione Consulta
Regionale Disabili Regione Friuli; Associazione La Rete
c/o Clinica Quarenghi; Amici di Luca; Rinascita e Vita;
Fase 3; Amici di Daniela; A.R.Co 92 — Onlus; Associazi-
one Bambini Cerebrolesi- Liguria (ABC); Associazione
Onlus “Gli Amici di Eleonora”; Associazione ViVe; As-
sociazione “Insieme oltre il muro” Onlus; Associazione
Sicilia Risvegli Onlus; Centro di ricerca Opera Femminile
Don Guanella.
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