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a b s t r a c t
BACKGROUND: The assessment of patients with severe Acquired Brain Injury (sABI) is mandatory in every phase and setting of care, and 
requires a multidimensional and interdisciplinary approach, to develop the individual rehabilitation project, and monitor long-term functional 
outcomes. In 2001 the Italian Society of Physical and Rehabilitation Medicine (SIMFER) published the minimal assessment protocol for trau-
matic sABI, providing a comprehensive, standardized functional assessment based on the International Classification of Functioning, Disability 
and Health (ICF), 2001. In 2007, a new protocol was published, extended to all sABI patients (PMGCA). In 2019, the SIMFER appointed a 
working group to provide a revised, updated version: the PMGCA2020.
AIM: The purpose of this study was to describe the minimal assessment protocol to be applied at every stage and setting of the care process of 
patients with sABI. 
METHODS: The working group, including one neurologist and 11 physiatrists experts in sABI rehabilitation, performed a review of the interna-
tional recommendations for sABI assessment focusing on the following key words: “sABI assessment,” “sABI rehabilitation,” “sABI prognostic 
factors,” “sABI rehabilitation assessment,” “sABI outcome,” in MEDLINE. Revision and integration proposals by each member were written 
and motivated, discussed and voted.
RESULTS: The PMGCA2020 is addressed to sABI adult patients. It investigates the main clinical problems of sABI at any time of the rehabilita-
tion pathway. It includes a demographic/anamnestic section, a clinical/functional assessment section and an outcome measures section following 
the ICF model of functioning and the model of the construction of the rehabilitation project.
CONCLUSIONS: The PMGCA2020 provides an updated tool for the multidimensional rehabilitation assessment of sABI patients, at any stage 
of the rehabilitation pathway. Further studies will allow the validation of this minimum set of variables paving the way to an assessment stan-
dardization of patients with sABI in the rehabilitation settings.
CLINICAL REHABILITATION IMPACT: This minimum set of variables, defining patient’s functioning and clinical status and outcomes, at 
every stage and setting of the care process to provide a framework for the standardization of the clinical evaluation of patients with sABI in 
rehabilitation settings.
(Cite this article as: lavezzi s, bargellesi s, cassio a, de tanti a, Gatta G, hakiki b, et al. Redefining a minimal rehabilitation assessment protocol 
for severe acquired brain injuries. Eur J Phys Rehabil Med 2022;58:584-91. DOI: 10.23736/S1973-9087.22.07451-2)
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since then, dedicated sabi registers9-12 have been ad-
opted in italy and three national consensus conferences 
on sABI were promoted by SIMFER from 2000 to the 
2010, for each of the phases of the treatment pathway.13-16 
Many multicentric trials17-20 were also carried out, involv-
ing several centers of the national territory, confirming the 
need to adopt shared standardized assessment protocols, 
to perform quality assessment and benchmarking as well 
as to improve professional understanding of these patients’ 
needs and outcomes.

This second revision of the protocol by newly appointed 
SIMFER WG stems from the need to update the version 
developed in 20078 with the following aims:

• to verify over time the relevance and real-practice 
use of the tools contained in the protocol, in light of the 
evolution in the rehabilitation protocols and pathways of 
persons with sABI;

• to provide an update of the assessment tools in line 
with the changes and innovations in clinical practice and 
literature, including the siMfEr consensus conferences 
and the international Guidelines.

Materials and methods

The WG was appointed in March 2019 by the elected Co-
ordinator (SL) from the board of the SIMFER sABI sec-
tion, including 10 experts and two external reviewers, PB 
and FC. Six of them were authors of the previous versions 
of the protocol. All members of WG (one neurologist and 
11 physiatrists) were experts in rehabilitation of patients 
with sABI.

The group operated by call conferences, collegial meet-
ings and email communications with the following steps:

• critical revision of the PMGCA: most members had 
direct extensive clinical expertise in the clinical manage-
ment of sABI patients;

• collegial discussion on the PMGCA main critical is-
sues;

• collegial agreement on the objectives of the protocol 
revision;

• update of systematic review of sABI clinical practice 
guidelines and consensus conferences’ recommendations 
involving assessment tools from 2007 to 2018;9-12

• update 2007-2018 of systematic search of literature to 
verify the selection of relevant variables and appropriate 
tools to include in the PMGCA; to the purpose of this re-
vision the search was focused on the following keywords 
“sABI assessment,” “sABI rehabilitation,” “sABI prog-
nostic factors,” “sABI rehabilitation assessment,”, “sABI 

severe acquired brain injury (sABI) is a brain damage 
related to a pathological event of a non-congenital, 

perinatal or degenerative nature, such as to determine a 
coma condition, with Glasgow Coma Scale score - acute 
phase (GCS) ≤8 and lasting more than 24 hours. This 
damage can be of vascular, traumatic, anoxic, infectious, 
toxic-metabolic, neoplastic origin, and can cause multiple 
complex sensory-motor, cognitive and/or behavioral im-
pairments leading to severe disability.

SABIs have a high worldwide prevalence and often re-
sult in severe chronic disability, with a significant impact 
on health systems, families and society.1, 2 in Europe, an 
incidence rate of 235 persons per 100,000 population per 
year is estimated for ABI of traumatic etiology, of which 
about 9% are severe, while for non-traumatic ABI an in-
cidence of 114-350/100,000 population per year is esti-
mated.3 In Italy, 3-5 people/100,000 inhabitants/year af-
fected by head trauma require hospitalization in intensive 
rehabilitation, while the incidence and prevalence of sABI 
with very severe disability with a state of prolonged Dis-
order of consciousness (doc), including the unrespon-
sive Waking State (UWS)/Vegetative State (VS) and the 
Minimal Conscious State (MCS), are estimated to be 1.8-
1.9/100,000 inhabitants and 2.0-2.1/100,000 inhabitants, 
respectively, although with regional differences.4

SABI survivors need a long-term management, and the 
rehabilitation of these patients and the support to their fam-
ilies are a demanding and extremely complex task.5 the 
comprehensive multidimensional assessment of the person 
with sABI is a necessary step for defining and developing 
the patient’s individual rehabilitation plan, and defining 
the integrated care pathway of sABI patients. The assess-
ment requires a multidimensional and interprofessional ap-
proach, that addresses the multiple factors affecting func-
tioning, including psychosocial and environmental factors, 
according to the International Classification of Function-
ing, disability and health-World health organization (icf 
2001, Who).6 An accurate assessment must use of reliable 
tools, possibly validated into the adopted language.

In 1998 a working group (WG) of the Italian Society 
of physical and rehabilitative Medicine (siMfEr) had 
published an original protocol called “Minimum Protocol 
for the Rehabilitation of the Patient with Traumatic Brain 
Injury”,7 later revised in 2007 to develop a minimum re-
habilitation assessment protocol of persons with sABI 
(PMGCA);8 these protocols were proposed to provide to 
rehabilitation professionals with a sort of “toolbox” for 
the evaluation of people with sABI in the different care 
settings along the Integrated rehabilitation pathway.
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sABI. It includes demographic and anamnestic data, such 
as date of birth; gender; nationality; residence; mother 
tongue; education; occupation; premorbid living situation; 
housing conditions; premorbid conditions that required 
assistance; pre-existing socio-environmental problems; 
certificate of civil disability; support administrator; other 
forms of social protection. It also includes: event date; eti-
ology (multiple answers possible); brain damage (neurora-
diology: widespread; focal: hemispheric; bilateral; poste-
rior cranial fossa; brainstem). SABI severity is assessed by 
the GCS. Clinical information includes also comorbidities 
prior to damage; any damage associated with the event; 
any surgery on primary brain damage and/or associated 
damage: neurosurgery, orthopedic surgery, other.

Part 2: clinical evaluation tools

clinical evaluation tools are applicable in the different 
phases and different rehabilitation settings of the treatment 
process. for each area of intervention,21 the main potential 
problems that may require an evaluation or therapeutic in-
tervention and the related assessment tools are indicated. 
Evaluation tools are summarized in Figure 1.

Part 3: multidimensional outcome evaluation tools

The third part of the protocol is aimed to global outcome 
assessment. It includes: the Glasgow Outcome Scale-Ex-
panded (Gos-E) and the disability rating scale (drs)

These tools measure the overall outcome after a sABI, 
which can be used throughout the personal care process, 
and in the different settings. this part also includes an as-
sessment the quality of life dimension, as an outcome in-
dicator that is particularly relevant in the chronic phase of 
sabi, by the Quality of life after brain injury overall 
scale (Qolibri-os)

Discussion

The new version of the minimal assessment protocol for 
patients with sABI (PMGCA 2020) sees many confirma-
tions compared to the first version of the protocol (the 
2007 version)8, but also some important innovations.

The protocol maintains firm reference to the ICF clas-
sification’ conceptual model of functioning, but its organi-
zation has been totally revised following the methodology 
of the construction of the individual rehabilitation project 
(IRP) oriented to the outcome.21This choice was motivated 
by the ever wider diffusion of the construction model of the 
rehabilitation project in intensive rehabilitation units dedi-

outcome,” in MED-LINE databank (any date, English 
Language, Human, Adults 18+);

• advancement of the proposed changes: each proposed 
change was written and motivated and voted by all group 
members: when total agreement was not reached, the 
change was approved or refused by majority;

• drafting, collegial revision, and final editing of the re-
vised version,

The reference framework maintained the adherence to 
the icf 2001, Who6 conceptual model of functioning21 
however, the protocol structure has been organized fol-
lowing the model of the construction of the rehabilitation 
project, by problem/intervention areas, including:

• clinical stability area: referring to complications/
problems in progress at the time of the evaluation;

• basic vital functions area: including aspects relating 
to respiratory function, nutrition and sphincter function;

• area of communicative, relational and cognitive be-
havioral functions: including the level of consciousness 
and environmental interactions, basic communication 
skills, orientation and general awareness of situation, ini-
tiative, basic social skills;

• area of sensory-motor functions, mobility and trans-
fers: referring to motor aspects (muscular strength, range 
of motion, balance, coordination, dexterity, etc.) and sen-
sory functions, evaluation of motor patterns/altered sensi-
tives and conserved components, displacements-transfers, 
walking and locomotion;

• area of autonomy in everyday life activities;
• social adaptation and reintegration area: including 

the assessment of participation, intended as social, family, 
school and work reintegration.

as in the previous versions, in selecting the variables, 
the following features were considered:

• information value;
• need to keep the assessment protocol minimal;
• retrievability of data in most contexts;
• validated tools, preferably in italian version.

Results

The protocol consists of three parts: 1) anamnestic Infor-
mation; 2) clinical assessment tools; 3) global tools for 
multidimensional outcome assessment. All evaluation 
tools references are provided in Supplementary Digital 
Material 1 (Supplementary Text File 1).

Part 1: anamnestic information

This part includes the minimum significant information to 
be collected at the time of first contact with the person with 
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The new assessment tools, exploring also care com-
plexity, clinical complexity and vital functions, include: 
pain measure23 (Nociception Coma Scale-Revised-NCS-
R, Nociception Rating Scale-NRS and Pain Assessment in 
Advanced Dementia -PAINAD), paroxysmal sympathetic 
hyperactivity evaluation-Assessment Measure-PSH-AM), 
clinical complexity evaluation (Early Rehabilitation Bar-
thel Index-ERBI), dysphagia assessment (Dysphagia Out-
come and Severity Scale-DOSS), recovery of disorders of 
consciousness evaluation (Coma Recovery Scale-Revised 
-CRS-R), Pressure Sores (PS) assessment (National Pres-
sure Ulcer Advisory Panel/European Pressure Ulcer Advi-
sory Panel -NPUAP/EPUAP), and quality of life assess-
ment (QOLIBRI-OS). As to the ICF domain: structures 
and functions, in the Area of Clinical Stability several new 
assessment tools have been introduced.

The ratio for changing, introducing or maintaining some 
clinical tools in the new version of the PMGCA was based 
on the literature as discussed below.24

PSH-AM

Individuals with sABI may develop a state of excessive 
sympathetic nervous system activity characterized by sud-
den increases in heart rate, blood pressure, respiratory rate, 
temperature, dystonia, rigidity and spasticity. The term PSH 
was shared by the scientific community, and a scale able to 
standardize the clinical criteria of differential diagnosis and 
quantification of the syndrome was recently developed: The 
diagnosis likelihood tool. psh persistence can be the cause 
of fewer rehabilitative treatments, longer hospitalization pe-
riod has negative prognostic value on sABI outcomes.25

cated to sABI patients in Italy by problem areas/interven-
tions, to develop the IRP and define outcomes of persons 
with sABI, as recommended by all international guide-
lines5 and by the results of the italian consensus confer-
ences.13-16 structuring the protocol according to the areas 
of problem and intervention that can be found in the differ-
ent settings and phases of the path,21 seemed an innovative 
and useful proposal to guide the professionals step by step 
in assessing and addressing the rehabilitation needs of the 
patient with sABI, to provide a common methodological 
and cultural ground to the construction and implementa-
tion of the rehabilitation project, and to improve communi-
cation between the different centers and territories.

The choice of assessment tools included in the final pro-
tocol is the result of a careful review of the literature and 
of a mutual comparison based also on the specific clinical 
experience of the members of the WG17-20, 22 and on expe-
riences of italian national and regional registries on sabi 
(Giscar, GracEr...).9-12

In the 2001 and 2007 versions there were some contents 
within the protocols with reference to the evaluation of the 
etiology of brain damage, that required a structured list of 
possible ICD9CM codes. However, the consolidated use 
of the hospital discharge form, requiring the ICD codes 
for all hospital rehabilitation discharges, led the WG to re-
move those variables from the PMGCA2020.

Although preference was always given to tools that 
have been developed and validated into italian for all sabi 
patients, when these were unavailable, the WG chose also 
some tools that were validated only for traumatic brain in-
jury or for stroke patients.

figure 1.—intervention areas and tools.
PSH: paroxystic sympathetic hyperactivity; NPUAP/EPUAP: National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory Panel; NCS-
R: Nociception Coma Scale Revised; NRS: Nociception Rating Scale, PAINAD: Pain Assessment in Advanced Dementia; DOSS: Dysphagia Outcome 
and Severity Scale; ERBI: Early Rehabilitation Barthel Index; LCF: Levels of Cognitive Functioning, CRS-R: Coma Recovery Scale-Revised; GOAT: 
Galveston Orientation and Amnesia Test; mBI: modified Barthel Index; SRS: Supervision Rating Scale; CIQ: Community Integration Questionnaire; 
GOS-E: Glasgow Outcome Scale-Expanded; DRS: Disability Rating Scale; QoLIBRI-OS: Quality of LIfe after BRain Injury Overall Scale.
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CRS-R

As to the Area of Relational Communicative and Cogni-
tive behavioral function, the crs-r has been introduced 
in the pMGca2020 to better stratify the level of con-
sciousness of patients with DoC. The CRS-R is currently 
acknowledged as the gold standard clinical tool to disen-
tangle SV/UWS from MCS and to define the exit from the 
DoC, in accordance with the Aspen Workgroup criteria.30 
It consists of 23 hierarchically organized items, parcel-
lated into six sub-scales, assessing different. for each sub-
scale, there are threshold values corresponding to the vari-
ous states of consciousness: UWS/VS, MCS, or emergent 
from the MCS. CRS-R scale is a reference tool worldwide 
indicated by many international guidelines; the Italian ver-
sion was adopted.

Galveston Orientation and Amnesia Test (GOAT)

For Post Traumatic Amnesia (PTA) assessment,31 the 
Goat, the artiola scale32 and its evolution in the West-
mead Post-Traumatic Amnesia Scale, that have been de-
veloped for brain trauma, but later widely used for all 
sabi33 were o considered. The final choice confirmed the 
GOAT, already present in the first version of the protocol, 
since, despite being an apparently more “crude” test than 
the others, it assesses not only orientation and anterograde 
amnesia, but also retrograde amnesia, often being more 
sensitive to PTA recovery and less influenced by interfer-
ing drug therapies.34

List of disorders and alterations regarding sensorimotor 
functions

In the face of a great multiplicity and variability of possible 
disorders and in consideration of the different types of eti-
ology, the WG decided to suggest a list of possible disor-
ders and alterations, observable in clinical practice, leaving 
the choice of tools validated for specific assessment, such 
as spasticity, muscle strength, gait alterations, axial con-
trol etc. The classification proposed by Griffith and Mayer 
which identifies some patterns of motor impairment in pa-
tients with traumatic etiology that recur with greater fre-
quency, can always be useful in clinical evaluation.35

Modified Barthel Index and ERBI

As a measure of the ICF domain of activity the BI (PMC-
GCA2002) was changed to the modified BI (mBI).

The BI is one of the most widely used measures of self-
care performances, mainly for its high sensitivity, simplic-

NPUAP/EPUAP

sABI patients are at risk for development of PS due to im-
mobility, malnutrition, metabolic changes, urinary and fe-
cal incontinence; bedsores were found to be significantly 
associated with mortality at 21 days and recovery status 
at 3 months.26 the npuap has developed evidence-based 
recommendations for the prevention and treatment of PS, 
including the recommendation to provide a standardized 
assessment of the risk of developing a PS and of the sever-
ity of lesions existing.

NCS-R/NRS/PAINAD

Pain diagnosis and treatment are crucial during the reha-
bilitation pathway.23 in the present protocol, different tools 
were proposed for the assessment of pain: the pain NRS 
for communicant and cognitively intact patient who re-
port their pain in the absence of stimulus; the PAINAD for 
patients unable to communicate verbally their pain. Since 
recent neuroimaging studies in patients with DoC support 
the presence of pain perception capacity highlighting that 
these patients need analgesic treatment and monitoring,27 
the Nociception Coma Scale (NCS), developed specifi-
cally for patients with DoC due to sABIs was introduced. 
A revised version of the NCS (or NCS-R) was proposed, 
including the motor, verbal and facial subscores and ex-
cluding the visual subscore, highly sensitive to responses 
to noxious stimulation in sABI patients, tested on patients 
with DoC and tracheotomy28 and strongly related with the 
level of consciousness as measured by the CRS-R.

DOSS

In the basic vital function assessment of the new protocol 
of sabis it is required to specify the presence or absence 
of dysphagia and its severity with the DOSS. Dysphagia 
complicates a variety of ABIs.29 severity of dysphagia can 
be assessed clinically at bedside, with the Modified Evans 
blue dye test before decannulation, and/or by instrumen-
tation, mainly Videofluoroscopy (VFS) or Flexible Endo-
scopic Evaluation of Swallowing. The DOSS is a simple, 
easy-to-use, 7-point scale developed to systematically rate 
the functional severity of dysphagia, providing recom-
mendations for diet level, independence level and type of 
nutrition. DOSS is the only clinical severity assessment 
scale that is based on objective assessment with VFS. A 
recent study investigated inter-rater reliability (irr) of 
the doss concluded that clinical experience and audio 
recording tend to improve IRR, but some doubt was ex-
pressed relative to the objectivity of the scale despite the 
use of instrumentation.
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This tool was chosen for inclusion in the protocol be-
cause it is the only tool we found that identifies the sABI 
patient’s needs at the time of discharge, when this informa-
tion is crucial for the planning of car.42, 43

Also, the CIQ tool has been maintained in the domain of 
participation, that need to be administrated only at follow-
ups. The tool is extensively known and used in clinical and 
research practice as an outcome tool after head trauma;44 
it has been validated and widely used for the evaluation of 
interventions also in other populations.45, 46 The CIQ was 
chosen because it allows to explore the integration with 
respect to primary and secondary ADL, for its simplicity 
of administration as it may be administered by telephone, 
and can be completed by a cohabitant and the CIQ.

GOS and GOS-E

The Glasgow Outcome Scale (GOS) and the DRS were 
designed for the multidimensional assessment of sABI 
patients’ outcome. These tools can be used alongside the 
treatment path to monitor the outcome during the different 
phases of recovery as well as in the follow-up assessments.

The original GOS was the first of two scales developed 
as a practical index of social outcome following head in-
jury designed to complement the GCS. The original GOS 
includes five categories of disability: dead (D=1), veg-
etative state (VS=2), severe disability (SD=3), moderate 
disability (MD=4), good recovery (GR=5). However, the 
Gos has been criticized for its lack of sensitivity to de-
tect small but clinically relevant changes in outcome. The 
other scale, the GOS-E, presents an increased number of 
categories by subdividing sd, Md and Gr through ad-
ditional questions. the Gos-E scores have been reported 
to have higher validity and greater sensitivity to change 
and to produce a small consistent increase in efficiency 
compared to other outcome scales.

DRS

The DRS was also developed as an instrument to quantita-
tively assess the disability of severe head trauma patients, 
so that their rehabilitative progress could be followed from 
coma through different levels of awareness and functioning 
and until their return to the community. The DRS instru-
ment was designed to be easily learned, quickly completed, 
valid, predictive of outcome and to have a high inter-rater 
reliability. The DRS is more sensitive than the GOS in de-
tecting and measuring clinical changes in individuals who 
have sustained severe head trauma. The DRS identifies, 
with a score from 0 complete autonomy to 30 death.

ity, communicability and ease of scoring.36 the bi is used 
in most of the Italian Regional Health Systems to deter-
mine discharge placement of patients, the burden of care, 
the efficiency and effectiveness of rehabilitation.

The mBI in the version provided by Shah et al. was 
chosen in this protocol as it achieved greater sensitivity 
and improved reliability than the original version, without 
causing additional difficulty or affecting the implementa-
tion time. This assessment allows more discriminant levels 
to quantify the need for help, and provides an accurate de-
scription of the abilities required to classify for each score 
in any single level. The mBI can be scored by observing 
the patient performance (recommended in the inpatient 
and home settings) and by recording the patient’s and/or 
caregiver’s report (allowed for outpatient assessment).

Routine clinical use of the BI/mBI in many settings is 
feasible and responds to clinically important change but 
floor and ceiling effects are a particular issue for stroke 
trials and limit the potential utility of the scale.37

therefore, considering the functional status of patients 
with sABI, both in the acute phase and in inpatient reha-
bilitation, a supplementary tool was introduced: the ERBI.

The ERBI is composed of the BI and the Early Reha-
bilitation Index (ERI). The ERI was introduced by Schönle 
to address several clinically important aspects among early 
rehabilitation patients, such as the presence of mechanical 
ventilation, tracheotomy and dysphagia. For this reason, it 
can be particularly useful in the immediate post-acute phase 
of the course of care of people with sABI, allowing chang-
es in the clinical complexity of care related to the sphere of 
basic vital functions to be assessed. The sum of the BI and 
the ERI results in the ERBI with a range from -325 to 100, 
with lower values indicating higher impairments. ERBI is 
associated with morbidity and length of stay.

In recent literature, ERBI was applied to assess the 
functional status in intensive care unit and early rehabilita-
tion of sabi.38, 39 Boltzmann showed that ERBI value on 
admission in Neurological and neurosurgical early reha-
bilitation, had the strongest predictive value for gains in 
functional outcome.40

Supervision Rating Scale (SRS) and Community Integra-
tion Questionnaire (CIQ)

The assessment of the domain of participation is often dif-
ficult to be included in routine clinical practice; since by 
the previous experience with the PMGCA-2007 we found 
that the SRS was sparsely collected, we searched for a 
more feasible tool but we did not find any. So, we decided 
to maintain the SRS.41
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QOLIBRI

QOLIBRI is a quality of life assessment tool specifically 
created for the head injury population. the scale is the out-
come of an international work that led to the initial vali-
dation in English and then in italian.47 For the minimum 
protocol, its reduced version was chosen, the QOLIBRI 
overall scale (Qolibri-os) for its greater ease of use 
and speed of administration while maintaining good psy-
chometric characteristics such as reliability and construct 
validity, similar to the original version.48 this last version 
has been subsequently validated also in the populations 
of patients suffering from subarachnoid hemorrhage and 
from stroke.49, 50

Conclusions

The PMGCA2020 includes a minimum set of variables de-
fining patient’s functioning and clinical problems, needs and 
outcomes, at every stage of the care process and in every 
care setting, the protocol is organized according to the icf 
model of functioning and to problem areas/interventions 
of the irp. the pMGca2020 provides an updated tool for 
the multidimensional rehabilitation assessment of sABI pa-
tients, at any stage of the rehabilitation pathway to share data 
and information among the health professional community.
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