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Disclosures
• Charlène AUBINET has no relevant financial relationships with ineligible companies 

to disclose.

• Disclosure will be made when a product is discussed for an unapproved use.

• This continuing education activity is provided by AffinityCE and International Brain 
Injury Association (IBIA). 

• AffinityCE and IBIA staff, as well as planners and reviewers, have no relevant 
financial relationships with ineligible companies to disclose. AffinityCE adheres to 
the ACCME’s Standards for Integrity and Independence in Accredited Continuing 
Education. Any individuals in a position to control the content of a CME activity, 
including faculty, staff, planners, reviewers, or others, are required to disclose all 
relevant financial relationships with ineligible companies. 

• All relevant financial relationships reported have been mitigated by the peer 
review of content by non-conflicted reviewers prior to the commencement of the 
activity. 

• Commercial support was not provided for this activity.
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Learning objectives

At the conclusion of this activity, participants will be able to:

1. Discuss the association between language, communication 

and consciousness disorders following severe brain injury

2. Better identify language and communication disorders in 

adult population with pDoCs

3. Select appropriate tools for assessing language and 

communication abilities in pDoCs
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Language and communication in 

the assessment of DoC
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Disorders of consciousness (DoC)

following severe brain injury

Giacino et al. (2004), APMR

Residual language skills
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Reproducible language 

signs of consciousness

Bruno et al. (2011), J Neurol

Thibaut et al. (2020), J Neurol

Giacino et al. (2004), APMR

CRS-R guidelines:

Auditory subscale: 3/4 or 4/4 = command-following

Oro-motor/verbal subscale: 2/3 or 3/3 = intelligible verbalization

Communication subscale: 1/2 = intentional communication

MCS+ diagnosis: recovery of language function
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Aubinet et al. (2020), NNR

Aubinet et al. (2018), HBM

rsfMRI

FDG-PET

MCS+ diagnosis: language function 

or consciousness level?
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EMCS diagnosis: recovery of communication

Giacino et al. (2004), APMR

CRS-R guidelines:

4/4 on use of 2 common objects = functional object use

6/6 on situational yes/no questions = functional communication

• Auditory (e.g., ‘Am I clapping my hand right now?’) 

• Visual (e.g., ‘Am I touching my ear right now?’)



Consciousness

Language

Diagnosis of DoC

MCS+ 

diagnostic 

criteria

Intentional 

communication

Command-

following

Intelligible 

verbalization

EMCS

diagnostic 

criteria

Functional 

object use

Functional 

communication



Coma Recovery Scale-Revised (CRS-R)

→ Items relying on language 

processing

Aphasia                    

= confounding  factor 

according to the latest 

international guidelines on 

DoC practices

Giacino et al. (2004), APMR

Giacino et al. (2018), Neurology

Kondziella et al. (2020), EJN



Schnakers et al. (2015), NNR

Majerus et al. (2009), PBR

24 conscious aphasic patients

→ CRS-R assessment

→ 54% of patients with global 

aphasia: diagnosis = MCS!

Aphasia in behavioral DoC diagnosis

Crucial need to better characterize language 

impairments in post-comatose DoC patients



Detection of covert consciousness

Thibaut et al.,

 Ann Neurol, 2021

Edlow et al.,

Nat Rev Neurol, 

2021

Monti et al.,

NEJM, 2010

Reliance on language processing

Bodien et al.,

NEJM, 2024



Jacobson et al., Neurocrit Care, 2024

Crucial need to better characterize language 

impairments in post-comatose DoC patients

50 conscious aphasic patients

• Comprehensive aphasia assessment

• EEG-based motor command task

→Appropriate EEG responses 4x less 

likely in patients with receptive or 

global aphasia

Aphasia in detection of covert consciousness
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Current speech-language 

therapy practices



Regnier et al. (in prep)

International survey on SLT practices

Aims: 

1) Identify the tools and practices to 

rehabilitate language and swallowing 

that are preferentially used by 

therapists, in particular SLTs, in 

population with DoC

2) Improve the assessment and clinical 

management of language and swallowing 

disorders

→ We collected 166 valid questionnaires

→ Rapid Reports Session 1 – Disorders of 

consciousness (A. Regnier, 03/20)



Regnier et al. (in prep)

Language/communication assessment and 

management

Percentage of therapists who…

• Have already assessed language/communication abilities – 82%

• Create/adapt their own tools to assess language/communication abilities – 29% 

• Include observation of communicative behaviors of patients in a range of 

settings, including with families and friends – 89%

• Gather information from families and friends regarding patients' specific 

interests and potentially motivating stimuli – 96%

• Regularly monitor for changes in communicative behaviors – 94%

• Assess post-comatose patients’ ability to use AAC – 72%

• Have already managed language/communication abilities in post-comatose 

patients –76%



Regnier et al. (in prep)

Reported language assessment tools

• Glasgow Coma Scale (GCS)

• Coma Recovery Scale-Revised (CRS-R)

• Simplified Evaluation of CONsciousness Disorders (SECONDs)

• …

• Mississippi Aphasia Screening Test (MAST)

• Language Screening Test (LAST)

• Cognitive Assessment by Visual Election (CAVE)

• Brief Evaluation of Receptive Aphasia (BERA)
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Language assessment tools



Nakase-Thompson et al. (2005), Brain Inj

Mississippi Aphasia Screening 

Test (MAST)

→ 9 subtests: naming, automatic 

speech, repetition, yes/no 

responses, object recognition, 

following instructions, reading 

instructions, verbal fluency, 

writing/spelling

Language screening tests (stroke patients)

Language Screening Test 

(LAST)

→ 5 subtests: naming, 

repetition, automatic 

speech, picture 

recognition, verbal 

instructions

Brief and repeatable screening measures for individuals 

with severely impaired communication/language skills

→ Only a few items in DoC patients

Flamand-Roze et al. (2011), Stroke



Murphy et al. (2018), Neuropsychol Rehabil

Cognitive Assessment by Visual 

Election (CAVE)
6 subtests : 

- Object recognition (object and pictures)

- Symbol recognition (numbers and letters) 

- Color recognition

- Reading

→ Very familiar, simple constructs



Aubinet et al. (2021), Brain Inj.

Aubinet et al. (in prep)

Language components
• Phonology

• Semantics

• Morphosyntax

Psycholinguistic variables
• Phonological similarity

• Semantic category and word 

frequency

• Item length

Look at 

the two 

images

Look 

at me

Look at + 

‘TARGET 

WORD OR 

SENTENCE’

Language-specific assessment

Brief Evaluation of Receptive Aphasia (BERA)



Aubinet, Chatelle et al. (2021), Brain Injury

MCS-

BERA: 22/30

Phonology: 7/10

Semantics: 8/10

Morphosyntax: 7/10

CRS-R: 23/23

BERA: 16/30

Phonology: 7/10

Semantics: 6/10

Morphosyntax: 3/10

CRS-R: 9/23

EMCS

• Feasible in this population

• Validity in aphasic conscious patients

• Complementary to other scales (CRS-R, SECONDs)

• Refined cognitive and language profiles

Brief Evaluation of Receptive Aphasia (BERA)



• French validation
→ Moderate to Severe TBI in Adults – Oral Scientific Paper 

Presentations (C. Aubinet, 03/21)

• Translation and adaptation
→ Italian, Spanish, English, Polish, German

Validation in post-comatose patients

Computerized version using an eye-tracker

• Development of the BERAwET

• Starting validation in healthy and DoC subjects

EU DoCBox 

project

Brief Evaluation of Receptive Aphasia (BERA)



24

Communication 

assessment tools



Borer-Alafi et al. (2002), Brain Inj

Loewenstein Communication 
Scale (LCS)

• Auditory comprehension:

Response to noise, response to voice,

comprehension of 1-step commands, object

recognition, comprehension of 2-step commands

• Verbal communication:

Speech articulators, basic speech, articulation,

rhythm/fluency, message quality

• Alternative communication:

Need for outside assistance, use of body parts,

initiative, speed, message quality

→ Good inter-rater reliability and predictive of

rehabilitation progress



Individual Nonverbal Communication Rating Scale 
(INCRS)

• Estimation of preverbal, verbal and interpersonal communication as well as

creative expression

• Emotional, language and cognitive or social levels

Rasmus et al. (2019), Ann Agric Environ Med

Observation

Glasgow 
Coma Scale

(GCS)

Family 
interview 

Attempts at 
establishing 

communication 
(physiological 

changes, minimal 
body movements, 
eye movements)

Mimic expression, 
observed face 

contortion, body 
restlessness or 
physiological 

reactions



• 15 FCMs developed by ASHA to describe aspects of communication and 

swallowing abilities over the course of SLT intervention

• Series of 7-point rating scales: from least functional (Level 1) to most 

functional (Level 7) 

• Italian version of 7 selected FCMs for patients with severe brain 

injury:

o Cognitive domains: attention, memory

o Communication-related functions: AAC, motor speech, spoken 

language comprehension, spoken language expression, 

swallowing

Functional Communication Measures (FCMs)

De Bellis et al. (2021), Neurol Sci

Mullen et al. (2004), J Commun Disord

Giacino et al. (2014) 



• Non-DoC patients with severe brain injury (n=19):

o Almost perfect inter-rater agreement

o Substantial inter-rater agreement

Functional Communication Measures (FCMs)

De Bellis et al. (2021), Neurol Sci



• EMCS patients (n=2):

o Case 1: 64 yo female, massive intraparenchymal hemorrhage due to the 

right middle cerebral artery’s rupture, tso = 6 months

o Case 2: 74 yo female, rupture of an aneurysm of the anterior communicant 

artery; tso = 4 months

Functional Communication Measures (FCMs)

De Bellis et al. (2021), Neurol Sci

EU DoCBox 

project



• Low-tech: picture boards, communication books, or simple 

yes/no signals

• High-tech: tablets, speech-generating devices, and eye-

tracking technology 

→ effectiveness in post-stroke aphasia, LIS, ALS, and TBI

→ enhance communication abilities but also positively impact 

social skills, anxiety levels, depression, and overall quality of 

life for patients 

Use of alternative communication pathways

Formica et al. (2024), Brain Sci

Neuroimaging/electrophysiological techniques

Alternative Augmentative Communication (AAC)

Brain-Computer Interfaces (BCIs)



Communication rehabilitation

Aubinet et al., Submitted
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Conclusion



Language and consciousness: the circularity issue

Consciousness Language…assessment 

requires…

→ How to disentangle language and consciousness processes?

→ Bilateral functional interactions between them?



Assessing (language and) communication abilities

▶ Dissociation of consciousness, language and communication 
disorders

▶ Language assessment tools: 
- CRS-R & other DoC scales

- Language screening tools dedicated to aphasic (conscious) patients

- CAVE, BERA

→ MCS/EMCS patients

▶ Communication assessment tools: 
- CRS-R & other DoC scales

- LCS, INCRS, FCMs 

- AAC and BCIs

→ EMCS patients
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Detection of covert cortical processing

Laureys et al., Neurology, 2004

Owen et al., Neuropsychol. Rehabil., 2005

Schiff et al., Neurology, 2005

Language 

stimuli

She is 

eating a 

hat

apple-

pear

Aubinet et al., SIN, 2022 

Historically…

…and nowadays



Verbal commands in mental tasks

Detection of cognitive motor dissociation

Owen et al., Science, 2006

Historically…
…and nowadays

Motor imagery

• Tennis, navigation, swimming, 
hand moving,…

Counting

• Subject’s own name, targeted 
sound or word

Silent picture naming

Aubinet et al., SIN, 2022 



▶ Word comprehension (= phonology and semantics) then sentence 

comprehension if the patient succeeds at least for half of word targets

▶ For each item, indicate whether the fixation was: 

- Correct (C)

- Incorrect (E) = towards the distractor

- Hesitant (H) = from one image to the other one

- Random (A) = elsewhere, anywhere

▶ Words /20 + Sentences /10 

- Subscales /10 → simple /5 vs. complex /5 

- + Semantics:  /10 → frequent /5 vs. non-frequent /5 

- Left /10 or /15 vs. right /10 or /15

▶ Stop criterion : no visual fixation (either correct or incorrect) for 5 consecutive items

Administration and scoring of the BERA tool
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