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Detecting Covert Awareness in Patients with Disorders of Consciousness  

Disorders of consciousness (DOCs) such as unresponsive wakefulness syndrome/vegetative state 

(UWS/VS) and minimally conscious state (MCS) are characterized by the impairment – if not the 

complete loss – of self-awareness and awareness of the environment. Patients diagnosed with 

UWS/VS are awake but remain behaviourally unresponsive (Giacino, Kalmar, & Whyte, 2004). 

Differently, if the patient presents little signs of awareness, e.g. purposeful behaviour, simple 

command following, simple gestural or verbal response, then s*he may be diagnosed with MCS 

since consciousness is not completely lost still severely altered (Giacino et al., 2002).  

Patients with UWS/VS and MCS show abnormal brain activity in different degrees and forms 

(e.g. low brain metabolic activity, reduced functional connectivity, decreased brain spontaneous 

activity, disruption of the thalamocortical system, etc. Bodart et al., 2017). In this regard, the 

standard behavioural analyses are not always sufficient, since an advanced clinical exam may show 

relevant neuronal activations statistically related to cognitive and/or conscious activity, despite the 

absence of responsiveness (e.g. in cognitive motor dissociation and complete locked-in syndrome; 

Formisano et al., 2013; Gosseries et al., 2009; Schiff, 2015). For this reason, together with 

behavioural scales like Glasgow Coma Scale or Coma Recovery Scale Revisited, various 

neuroimaging techniques (e.g. EEG, fMRI, PET, fNIRS, etc.) are today used to detect traces of 

relevant brain activity that could be related to residual consciousness (Gosseries, Schnakers, 

Laureys 2019; Ragazzoni et al. 2017; Soddu et al. 2009; Cruse et al. 2012; Owen et al. 2007; Author 

et al. 2021). Moreover, it is sometimes possible to establish some forms of communication with 

those patients via Brain-Computer Interface (usually EEG-based; Guger et al., 2017, 2018). 

The recent development of these neurotechnologies is spreading the idea of being close to 

finally unlocking the “black box” of the brain, as well as discovering the necessary and sufficient 

neuronal condition for the emergence and preservation of consciousness (Owen, 2019). 

Nevertheless, without in any way belittling the importance in clinical assessment and diagnosis, it 

is also necessary to adopt a precautionary attitude and highlight potential problems concerning the 

interpretation and the use of these technologies, from both the methodological and ethical-

ontological perspectives. 

 

Methodological Issues  



On the methodological level, we first need to deal with diagnostic errors; indeed, studies ranging 

from 2009 to 2015 have shown that about 35-41% of UWS/VS diagnoses were incorrect 

(Schnakers et al., 2009; Stender et al., 2014; van Erp et al., 2015), as these patients were conscious 

in different degrees. however, even the new neurotechnologies seem to be accompanied by an 

intrinsic risk of ambiguity and uncertainty concerning diagnosis and prognosis (Johnson & 

Lazaridis, 2018; Peterson et al., 2015); this is probably due to the uncomplete development of the 

technology but also to the indirect and inductive inference from the neuronal to the conscious 

activity. The reverse inference from neuronal to consciousness is widely used as a good 

probabilistic tool in cognitive sciences because of its predictive power (Hutzler, 2014; Johnson, 

2016; Nathan & Del Pinal, 2017; Poldrack, 2011), however, it must be always carefully considered, 

as the presence of a neuronal-cognitive correlation does not necessarily imply a neuronal-

phenomenal inference (Northoff, 2016). For this reason, the reverse inference process implied in 

the neurological evaluation is often supported by other tests (Cruse et al., 2012; Owen, 2013), and 

should be considered as an ancillary and complementary tool rather than a substitutive one (Farisco 

& Petrini, 2014; Peterson et al., 2015). 

 

Ethical-ontological Issues. The Role of Neuroethics 

On the ethical level, in this context where a misdiagnosis between consciousness and 

unconsciousness can make the difference in someone’s life, neuroethics can – and should – play a 

relevant role.  Neuroethics, conceived as “ethics of neuroscience” and a highly specialized branch 

of bioethics, should stay vigilant in identifying and avoiding any translation of neuroscientific 

methods and functional labels into an ontological determination of the human being. This does 

not mean that the neuroscientific analysis should not help to determine cure and treatments. 

Nevertheless, the clinical diagnosis of DOCs employing the investigation of the brain must not be 

absolutized and should not limit care and attention towards the patients by physicians and 

healthcare professionals (“to cure” and “to care”), despite the bad neurological diagnosis and 

prognosis. Even in the case of the futility of any treatment, the patient still requires at least an 

attitude of care and attention, to protect her/him as a human being no longer autonomous and in 

evident need. In other words, we have to be careful not to transform the clinical assessment of 

consciousness into an ontological and ethical assessment of the patient (Author 2020). 

At the same time, neuroethics as “neuroscience of ethics” should constantly refer to the most 

recent neuroscientific discoveries regarding new brain analysis and methodologies. In this way, it 

is possible to examine, test, and integrate with empirical evidence the neuroethical reflections 

concerning clinical treatments and moral considerations towards patients with DOCs. The altered 



states of consciousness are not simply a matter of all or nothing, but rather a “grey zone” (Owen, 

2017) with different levels of awareness of oneself and the world, depending on the severity of the 

clinical situation and the type of treatments received (Berlingeri et al., 2019; Calabrò et al., 2016). 

In this sense, an always up-to-date neuroethics should avoid clear-cut moral distinctions between 

persons and human beings solely based on the presupposed idea that “patients with UWS/VS (or 

even MCS) are not conscious (or not completely conscious), therefore they are not persons” (Levy 

& Savulescu, 2009; Mcmahan, 2010; Singer, 2008). This view is grounded on a priori and neuro-

centric assumptions that absolutizes the brain as the only pivot of our existence (i.e. the brainhood 

paradigm; Vidal, Ortega 2017; Author 2018), leading to several ontological problems, e.g., the 

mereological fallacy (Bennett & Hacker, 2003), the fallacy of simple location (Whitehead, 1970), 

and the confusion between selfhood and personhood, but also ethical issues, e.g., the 

anthropological dualism (Spaemann, 2017), and the risk of dehumanization (Capozza et al., 2016; 

Haque & Waytz, 2012). Contrarily, DOCs should be considered by neuroethics on a case-by-case 

basis, through a prudential and solidary approach, which is centred on the patient as a whole, on 

her*his current clinical needs, but also considering previously manifested desires and values 

(Braddock 2017; Golan, Marcus 2012; Kurthen et al. 1991; Author 2020; Fins 2016). 
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