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Abstract
Background: The majority of models on obsessive compul-
sive disorder (OCD) endorse a top-down perspective on the 
cognitive mechanisms underlying OCD functioning and 
maintenance, whereas a bottom-up perspective is rarely 
pursued. Objectives: The aim of the study was to review the 
empirical literature on sensory phenomena (SP) and neuro-
developmental antecedents of OCD, which could support 
the conceptualization of an alternative, bottom-up perspec-
tive integrating neurodevelopmental and phenomenologi-
cal levels of analysis on OCD. Methods: A systematic review 
according to PRISMA guidelines was performed in PubMed/
MEDLINE, PsycInfo, the Cochrane Library, and Excerpta Med-
ica Database (EMBASE) and focused on SP and “neurodevel-

opmental antecedents” (operationalized in early risk factors, 
neuroimaging signs, neurological soft signs, and sensory re-
sponsivity). The time interval was from inception up to March 
31, 2022. Results: From the search in electronic databases, 
48 studies were retained and reviewed. SP are highly preva-
lent in OCD patients and overrepresented in comparison 
with healthy controls. Similarly, OCD patients also present a 
higher prevalence of early environmental adversities and 
sensorimotor alterations in terms of neurological soft signs 
and sensory over-responsivity in the tactile and acoustic do-
mains; additional findings included hypogyrification signs at 
neuroimaging. Both sensorimotor alterations and SP are as-
sociated with tic-related manifestations and poorer insight 
in OCD patients. Conclusions: On the ground of established 
common subjective experience of SP and premorbid neuro-
developmental features, we hypothesized an explanatory 
model for OCD, which considers the possible pathophysio-
logical role for altered corollary discharge and enhanced er-
ror detection in the neurodevelopment of SP and obses-
sions. SP may represent the subjective experiential reso-
nance of an individual history of persistently inaccurate 
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sensory predictions, whereas accompanying manifestations, 
such as the obsessive need for order and symmetry, may rep-
resent a compensatory attempt to mitigate SP. This neuro-
developmental-phenomenological bottom-up model, de-
scribing a dimensional gradient of sensorimotor alterations 
and related subjective experiences, may contribute to ex-
plain the dimensional affinity between OCD and schizophre-
nia spectrum disorders. Furthermore, this model could be 
useful for the early detection of subjects at higher risk of 
OCD. © 2022 S. Karger AG, Basel

Introduction

The majority of theoretical models on obsessive com-
pulsive disorder (OCD) are mostly top-down and focus 
on cognitive processes that may characterize OCD [1–3], 
whereas alternative, bottom-up approaches are far less 
represented in the contemporary scientific debate on 
OCD [4]. Furthermore, despite robust evidence on pre-
morbid (i.e., neurodevelopmental antecedents) and pro-
dromal features preceding the clinical onset [5], the on-
togeny of OCD in youth is poorly investigated as com-
pared to the massive attention to the cross-sectional study 
of OCD functioning.

In this paper, we provide an extended update on bot-
tom-up theoretical models on the ontogeny of OCD [4, 6, 
7], capitalizing on both neurodevelopmental and phe-
nomenological levels of analysis. We recently proposed a 
similar approach for the ontogeny of the schizophrenic 
psychosis [8]. In this attempt, we hypothesized a patho-
physiological role for early impairments in corollary dis-
charges involved in sensory prediction, sensorimotor in-
tegration, and motor coordination [9–11]. The motor 
system continuously compares these internally predicted 
outcomes from self-generated actions with actual per-
ceived outcomes and, if necessary, updates predictions 
based on received sensory feedbacks [12]. Being involved 
in the prediction of sensations from self-generated ac-
tions (and leading to sensory attenuation in case of con-
gruent matching between sensory expectations and sen-
sory consequences), corollary discharges contribute to 
the distinction between self-generated and externally 
generated actions; therefore, they are putatively involved 
in the emergence of an implicit awareness of being the 
voluntary agent of one’s own actions [13–16].

Thus, from a neurocognitive perspective, corollary 
discharges may have a key physiological role in the ontog-
eny of embodiment, i.e., the implicit, immediate integra-
tion between conscious mental states and embodied cor-

relates in terms of sense of agency (SoA) and Sense of 
ownership (SoO). In phenomenological terms, SoA cor-
responds to the tacit feeling of being the voluntary agent 
of one’s own actions and SoO to the immanent feeling of 
mineness that accompanies our experiences [17–19].

We proposed a developmental pathogenic cascade 
from early childhood alterations of corollary discharge 
signals, endophenotypically expressed in childhood 
through motor dyscoordination, to distal psychotic 
symptoms as passivity delusions and auditory verbal hal-
lucinations in adolescence or young adulthood, through 
intermediate phenomena represented by an altered SoA 
and anomalous subjective experiences of the basic self 
[20, 21]. Such experiences of self-alienation (e.g., feelings 
of derealization, perplexity, depersonalization, reduced 
self-presence, and alteration of the stream of thought), 
known as self-disorders, reflect a profound transforma-
tion of subjectivity antedating the onset of major clinical 
symptoms (i.e., positive, negative, disorganized), yet con-
ferring a pervasive and painfully prolonged coloring to 
the entire experiential field [22, 23]. They meta-analyti-
cally co-aggregate in the schizophrenic spectrum, result-
ing in more pathognomonic than clinical symptoms [24].

The suitability of an analog progression for the ontog-
eny of OCD is suggested by certain affinities between 
OCD and schizophrenia spectrum disorders [25, 26], 
which involve epidemiological and symptomatological 
associations [27–30], partial polygenic overlap [31], and 
predisposing personality traits [32, 33]. In line with this 
aim, this paper provides a systematic and narrative review 
of two features of OCD, i.e., neurodevelopmental ante-
cedents in the developmental anamnesis of OCD patients 
and sensory phenomena (SP), which could support a neu-
rodevelopmental and phenomenological approach to the 
ontogeny of the OCD mind.

SP are disturbing feelings known as “just not right” 
experiences (hereafter NJRE; i.e., a subjective sense that 
something in the individual or in the world around is not 
as it should be) and feelings of incompleteness (hereafter 
FInc: i.e., a dissonant sense that one’s actions, intentions, 
or experiences have not fully or properly been complet-
ed), which are increasingly acknowledged as highly prev-
alent in OCD patients [34–36]. The results of the system-
atic review are therefore combined in a neurodevelop-
mental and phenomenological model that attempt to 
explain 1) the ontogeny of the subjective experience lead-
ing to OCD symptoms in adolescents or young adults and 
2) the affinity with the neurodevelopmental cascade hy-
pothesized for schizophrenia [20, 21].
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Methods

As this review aims at offering a focused overview of these two 
features of OCD (1. neurodevelopmental antecedents and features, 
2. SP), we have screened the following scientific search engines for 
relevant literature: PubMed/MEDLINE, PsycInfo, the Cochrane 
Library, and Excerpta Medica database (EMBASE). Also, referenc-
es lists of systematic reviews or meta-analyses on these topics were 
screened for additional references. This study has been set up ac-
cording to the requirements of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) [37, 38]. The 
time interval was from inception up to March 31, 2022. To opti-
mize the literature search in databases, “neurodevelopmental an-
tecedents” were operationalized through the subsequent key 
terms, matched with the term “OCD”:
• “Early risk factors” as concerns potential triggers of an altered 

neurodevelopment
• “Neuroimaging” as concerns signs of an altered neurodevelop-

ment (e.g., anomalous gyrification in adult OCD [39] or struc-
tural and/or functional alterations in pediatric OCD)

• “Neurological soft signs (NSS)” and “sensory responsivity” as 
concerns endophenotypic manifestations of an altered neuro-
development in the sensorimotor domain [40, 41].
Sensory Phenomena (SP) were searched combining the term 

“OCD” AND ‘“ SP” OR “NJRE” OR “FInc”. The results of the 
searchers were inspected by two investigators with minimum 10 
years of experience in the doing of systematic review and cross-
checked by a third investigator expert in the field. The following 
criteria were applied to retain an article in the study, for both 
searches: the article was written in English; it included indepen-
dent samples with people diagnosed as OCD based on a validated 
diagnostic procedure or help-seeking subjects presenting OCD 
features according to validated instruments. Moreover, for the first 
search we included only studies reporting features related to neu-
rodevelopment, as indicated above; for the second search we in-
cluded only cross-sectional studies aimed at investigating the prev-
alence of the subjective experience of OCD patients or of help-
seeking individuals with OC features in terms of SP as NJRE or 

FInc; in light of these criteria, all studies assessing OC features in 
nonclinical samples were excluded. Finally, results of this search 
were exposed in a narrative review.

Results

From the search in electronic databases, 48 studies 
were retained and reviewed (see online suppl. Fig. S1 for 
PRISMA procedure; for all online suppl. material, see 
www.karger.com/doi/10.1159/000526708 and Table 1 for 
results).

Neurodevelopmental Antecedents
4 studies reported that OCD patients present an in-

creased prevalence of prenatal (i.e., during pregnancy) and 
perinatal hazards [42–45] indicating early environmental 
adversities that may trigger alterations in neurodevelop-
ment. Five neuroimaging studies reported findings related 
to signs of an altered neurodevelopment or alterations in 
pediatric OCD. In particular, three studies described a neu-
roimaging sign of hypogyrification in adult OCD patients 
[46–48] and two studies described functional and structur-
al alterations in children and adolescents OCD patients: one 
study reported significant clinical correlations between cur-
rent age and age of onset of OCD and regional cerebral 
blood flow in the bilateral superior frontal and bilateral pa-
rietal cortical regions [49], and another study reported the 
involvement of genetic variants related to glutamatergic, 
dopaminergic, and neurodevelopmental pathways in deter-
mining the white matter microstructure of child and ado-
lescent OCD patients [50].

Table 1. Search results for features suggesting an altered neurodevelopment and for sensory phenomena in OCD patients

Sub-domain Studies identified (n = 48) Key findings

Early risk factors 4 Increased prevalence of prenatal (i.e. during pregnancy) and perinatal 
hazards

Neuroimaging 5 Hypogyrification

Neurological soft signs 19 Increased prevalence in comparison with healthy controls, on both sides 
of the body and in multiple domains, associated with poorer insight, OCD 
severity, tics and psychosis risk

Sensory responsivity 11 Sensory over-responsivity in terms of enhanced startle reaction or 
impaired sensory gating, and in multiple sensory domains, as tactile and 
acoustic

Sensory phenomena 9 Increased prevalence of feelings of incompleteness and of not just right 
experiences
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19 studies with independent samples globally reported 
increased prevalence of NSS in comparison with healthy 
controls [51–69]. Studies up to 2013 were meta-analyzed 
in a study [64]: findings indicated large effect sizes (Hedg-
es’ g = 1.27, 95% confidence interval 0.80–1.75), suggest-
ing that OCD patients have significantly higher rates of 
NSS than matched healthy controls on both sides of the 
body and in multiple domains (motor coordination, sen-
sory integration, and primitive reflexes). After this meta-
analysis, other 6 studies investigated NSS in OCD pa-
tients, reporting an association with poorer insight, OCD 
severity, and tics [65–70]. Finally, one study reported that 
poorer fine-motor and visuospatial skills in pediatric-on-
set OCD are predictive of OCD persistence in adulthood 
[70].

11 studies described a sensory over-responsivity in 
OCD patients [71–81], for example, in terms of enhanced 
startle reaction or impaired sensory gating, and in mul-
tiple sensory domains, such as tactile and acoustic.

Sensory Phenomena
Anomalous subjective experiences of OCD patients 

were formalized as SP in 2000 [34] and ante-litteram lit-
erature on SP published up to 2007 was systematically 
reviewed by a 2007 study [35]. This review found previ-
ous spurious and heterogeneous descriptions of anoma-
lous subjective experiences in OCD patients that could be 
overall ascribed to SP. All those phenotypic features were 
more prominently associated with the tic-related OCD 
subtype and were more frequent in the early-onset OCD 
subtype.

Although the formalization of SP raised the interest on 
this topic, in the analysis of the empirical literature in 
electronic databases, we found several studies derived 
from the same sample and many studies performed non-
clinical samples (typically undergraduate students). In-
deed, most studies on SP derived from the same sample, 
mostly including Brazilian patients, that progressively in-
creased along the years to the size of 1,366 patients. Sev-
eral studies reported the association of SP with other clin-
ical features such as tics and poorer insight [34–36, 82–
87]; neuroimaging in a subsample revealed a structural 
gray matter volume increase in the left sensorimotor cor-
tex in OCD patients with SP in the comparison to patients 
without SP and bilateral sensorimotor cortex gray matter 
volume increases in comparison to controls [85]. A recent 
factorial-network analysis of this sample [86] provided a 
significant step forward in the identification of a core 
structure below the phenotypic heterogeneity of obses-
sive compulsive disorder (OCD). Indeed, a dimension re-

lated to SP (i.e., FInc) constitutes a strong node in the 
network structure of OCD. Briefly, the authors reduced 
the heterogeneity of OCD (as covered and measured by 
the 87 distinct OCD symptoms of the Dimensional Yale-
Brown Obsessive-Compulsive Scale) [87] through an ex-
ploratory and confirmatory factor analyses on a wide 
multinational cohort of children, adolescents, and adults 
diagnosed with OCD (n = 1,366); finally, interconnec-
tions between empirically-supported symptom dimen-
sions were established using network analysis. Among 
the OCD dimensions emerging from factor analyses, the 
network analysis found FInc to be the most central di-
mension, i.e., with the most unique positive associations 
with other dimensions (except loss/separation and trans-
formation) and was significantly more central than all 
other dimensions. On this empirical ground, the authors 
suggested that symptoms within the FInc dimension 
could represent a core phenotype in OCD. Such a dimen-
sion, consisting of three sub-dimensions (accuracy, per-
ceptual phenomena, and NJRE), was strongly associated 
with a history of suicide attempts, psychosis spectrum 
disorder, and an earlier age at OCD symptom onset.

Few other cross-sectional studies investigated SP in in-
dependent clinical samples of OCD patients [88–95], re-
porting an increased prevalence or an association with 
core OCD symptoms. Main findings of these studies in-
cluded the following:
• An increased prevalence of NJRE in OCD offspring in 

comparison with non-OCD offspring [91];
• NJRE as an important connecting link between spe-

cific OCD symptom dimensions, in particular order-
ing and checking, and accentuated traits OC personal-
ity disorder [92];

• A 22.8% prevalence of SP in terms of FInc in a wide 
sample of more than 300 OCD patients [93]; SP pres-
ence was associated with greater rates of symmetry/
exactness obsessions and ordering/arranging compul-
sions and of comorbidity, poorer ratings of function-
ing, lower quality of life, and higher rates of unemploy-
ment and disability;

• A link between FInc and symmetry symptoms in pe-
diatric OCD, and FInc being the feature most differen-
tiating youth with OCD from those with social or gen-
eralized anxiety disorder [94];

• An association between SP in OCD patients and hy-
peractivation of the insula during a “body-focused” 
video task designed to elicit activation in sensorimotor 
brain regions [95].
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Discussion

Neurodevelopmental-Sensory Phenomena Intertwine 
in OCD
This review found a coherent pattern of empirical 

findings overall suggesting an altered neurodevelopment 
underlying the ontogeny of OCD manifestations. Prelim-
inary supportive findings derive from neuroimaging (e.g., 
hypogyrification), while more robust findings involve a 
higher prevalence of 1) early environmental adversities 
that may trigger an altered neurodevelopment and 2) sen-
sorimotor alterations in terms of NSS and of sensory 
over-responsivity (mostly investigated for tactile and 
acoustic modalities of stimulation). Interestingly, this 
pattern intertwines with empirical findings related to SP; 
indeed, both sensorimotor features and SP are associated 
with tic-related manifestations and poorer insight in 
OCD patients.

Given the crucial role of corollary discharges in senso-
rimotor integration [9–11], are these mechanisms some-
how impaired also in OCD patients? Although less inves-
tigated than in schizophrenic patients [96], this hypoth-
esis received preliminary support also in OCD patients: 
for example, an electroencephalographic study [97] mea-
sured the suppression of the N1 component of the event-
related potential during active generation and passive ob-
servation of visual feedback. OCD patients showed de-
creased attenuation of sensory consequences of 
self-generated actions (i.e., reduced N1 suppression to 
actively generated feedback as compared with passively 
observed feedback). Furthermore, N1 component was 
not modulated by additional predictive motor cues (as 
observed in control subjects) and OCD patients reported 
enhanced ascriptions of agency experience, which corre-
lated with the severity of SP (e.g., FInc). These findings 
suggested that OCD patients may partially fail to predict 
and suppress the sensory consequences of their own ac-
tions and the increased mismatch in sensory prediction 
between expected and actual outcomes may be involved 
in persistent FInc even after properly executed actions.

Towards a Phenomenological Model
OCD patients’ descriptions indicate that SP are pas-

sively felt as sensorimotor, quasi-atmospheric percep-
tions perturbing the normal flow of consciousness. Simi-
larly to obsessions, SP are felt by OCD patients with a 
reduced SoA [4, 6, 7], in particular, in relation to the feel-
ing of agency, i.e., the pre-reflective, low-level, and non-
conceptual feeling of control over one’s own mental con-
tents or actions and their consequences (in comparison 

with the conscious judgment of agency [13–16]). Overall, 
a variety of mental phenomena such as obsessive thoughts 
and SP precede, trigger, and accompany OCD compul-
sions (i.e., the ritualistic acts stereotypically performed to 
mitigate the distress engendered by obsessions). Consid-
ering that disturbing SP are related to the FInc [86], the 
core dimension of OCD seems to be characterized by a 
continuous alteration of subjectivity, with a flow of con-
sciousness experienced and felt with a reduced SoA.

SP in OCD patients, such as NJRE and FInc, may rep-
resent the endpoint, in terms of subjective experiential 
resonance, of an individual history of persistent inaccu-
rate sensory predictions, signaled by demonstrated sen-
sory over-responsivity and NSS in OCD. Basing the on-
togenetic emergence of SoA on the comparator model 
[14], the other needed piece in the mechanism at the basis 
of NJRE or FInc is the detection of the inaccuracy of sen-
sory predictions. In this perspective, electrophysiological 
studies on OCD patients meta-analytically show a robust 
increase in comparison with healthy controls of the error-
related negativity (ERN) [98], a frontocentral negative-
going deflection following an erroneous response [99, 
100]. Moreover, functional neuroimaging [101] and be-
havioral [102] evidence confirmed the presence in OCD 
patients of increased reward prediction errors, i.e., signals 
of a mismatch between expectations and outcomes driv-
ing reinforcement learning and goal-directed [103, 104].

Therefore, at least in the sensorimotor domain [11], 
the comparator model of OCD patients is inaccurate in 
predictions and too sensible in error detection; a persis-
tence individual history of interaction with the surround-
ing world through this poorly calibrated comparator 
model may lead to the progressive subjective emergence 
of SP as NJRE and FInc. In a congruent perspective, it is 
possible to hypothesize that the obsessive need for order 
and symmetry (and the related ordering and arranging 
compulsions) could represent a compensatory attempt to 
mitigate SP by increasing the sensory predictability of the 
surrounding world, conferring it a rigidly structured spa-
tial organization [7].

Such a phenomenological perspective points to a co-
herent view of the OCD subjective experience as an orga-
nized whole characterized by a predominant distortion of 
the SoA which does not fully saturate one’s own mental 
phenomena, so that inner speech is felt in terms of intru-
sive (obsessive) thoughts and external or bodily somato-
sensory stimuli are felt in terms of SP. Therefore, it is pos-
sible to hypothesize that altered corollary discharges pre-
liminary detected also in OCD patients [97] could be a 
plausible key pathophysiological mechanism, early ex-
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pressed phenotypically by NSS and sensory over-respon-
sivity, facilitating the emergence of the OCD symptoms 
along developmental years, especially if accompanied and 
matched with a too sensible system of error detection 
[98]. This would suggest that early severe motor devianc-
es in childhood are a potential warning flag for an altered 
neurodevelopment headed to an obsessive mind.

Overall, this neurodevelopmental and phenomeno-
logical hypothesized account could provide a bottom-up 
perspective on the ontogeny of the obsessive mind, not 
fully in agreement with top-down cognitive models of 
adult OCD, more focused on how an obsessive mind 
works rather than how a mind may become obsessive [2, 
3]. This partial neglect of the developmental component 
of OCD is surprising. Indeed, beyond the above described 
signs in the sensory domain (NSS and sensory over-re-
sponsivity), there is also meta-analytical evidence on neu-
rocognitive endophenotypes in pediatric OCD emerging 
from experimental studies, for example, related to action 
monitoring [5].

The pheno-developmental model presented in this pa-
per presents some affinities with recent models of OCD. 
Indeed, the reduced SoA ontogenetically emerging from an 
individual history of altered sensorimotor prediction due to 
altered CD mechanisms, matched with enhanced error de-
tection, has some affinities with the core of a recent compu-
tational model of OCD [105], that is, an excessive uncer-
tainty regarding state transitions, especially action-depen-
dent transition. In this account, patients experience 
excessive uncertainty in the probabilistic predictive rela-
tionship between actions and their consequences, trigger-
ing a possible cascade of subjective and behavioral conse-
quences that may longitudinally structure an OCD mind.

Moreover, our model has also affinities with the OCD 
model based on reduced SoA proposed by Szalai [4]. This 
model proposed that in OC patients, aberrant motor ex-
periences and related NJRE and FInc of an action not 
reaching its goal prompt corrective repetition until the 
experience of the act being executed in the correct way is 
achieved. The adjustment nature of action repetition is 
mostly unconscious and the magical thinking regarding 
the power of certain acts, coupled with a sense of imper-
fect execution of these, may lead to a rationalization of 
acts in terms of rituals. This coheres with empirical find-
ings of a study that employed video-telemetry to analyze 
39 motor OCD rituals: the authors found that most OCD 
rituals, up to 75%, comprised a “tail,” which is a section 
that follows the functional end of the task that the patients 
ascribed to their activity [106]. In this perspective, both 
sensorimotor deficits and dysfunctional beliefs (e.g., 

magical thinking, beliefs about personal responsibility) 
feed into the agent’s motivation and self-understanding 
in action. Therefore, in such model, the reflective Self op-
erates in a kind of rationalization of thoughts and behav-
iors triggered by sensorimotor alterations, resulting in a 
maintaining rather than a causal factor.

In comparison of both these models, our model gives 
more emphasis to clinical signs and endophenotypic fea-
tures (in the sensorimotor domain) that are detectable 
along developmental years. Therefore, our model, even if 
probably more simplistic in the description of inter-
twined pathogenic mechanisms leading to habits, cogni-
tive rationalizations, and overt and covert compulsions 
starting from an altered comparator model, could have 
more translational potentialities in the direction of an 
early detection of OCD risk.

OCD-Psychosis Affinities
The integration of phenomenological and neurodevel-

opmental perspectives delineated above on the ontogeny 
of OCD symptoms could contribute to explain the asso-
ciation of FInc with early-onset OCD and with psychotic 
manifestations [86]. Indeed, as reported in the introduc-
tion, a pathogenic cascade partly echoing the putative one 
of OCD has been proposed for the neurodevelopment of 
the psychotic mind [20, 21]. Early alterations in corollary 
discharges, endophenotypically signaled by childhood 
dyspraxia [107] (that is predictive of psychosis in offspring 
of schizophrenic patients [108]), may longitudinally fa-
cilitate the structuration of a schizophrenic vulnerability 
characterized by reduced feeling of agency and SD, repre-
senting the experiential basis for the development of clin-
ical psychotic symptoms (the schizotaxic Self [109]).

The hypothesis of a neurodevelopmentally determined 
dimensional gradient of altered sensorimotor predictions 
may offer a pathophysiological bridge between OCD and 
psychosis, which are epidemiologically associated above 
chance [27–30]; such hypothesis is substantially con-
firmed by a higher severity of NSS in OCD patients with 
psychosis [61] and in OCD patients with poor insight 
[63]. Moreover, a trait-like feature of the schizophrenia 
spectrum such as schizotypy is higher in OCD patients in 
comparison with health controls [110], associated with 
obsessions rather than compulsions [111] and with NSS 
such as altered smooth pursuit of smooth movements 
[33]. According to this hypothesized perspective, schizo-
phrenia spectrum disorders and OCD can be described 
along a neurodevelopmental continuum characterized by 
a dimensional gradient of sensorimotor deviances, with 
schizotypy representing a dimensional bridge between 
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these two categorically distinct disorders. At the same 
time, the long-term subjective effects of an individual’s 
history of altered sensorimotor predictions, are presum-
ably not reducible to all-or-none (i.e., categorical) phe-
nomena, but could rather be described along a phenom-
enological continuum [112], modulated by associated 
characteristics of error detection (Table 2).

Milder alterations of sensorimotor predictions (and 
related attenuation of the feeling of agency and preserva-
tion of the feeling of mineness), associated with an en-
hanced (i.e., too sensible) mechanism of error detection 
[98], may be subjectively felt in terms of NJRE and FInc, 
representing an enabling condition for the development 
of the obsessive mind and its covert and overt compulsive 
rituals. More severe alterations of sensorimotor predic-
tions, associated with a weak (i.e., poorly sensible) mech-
anism of error detection [113–116] and longitudinally 
conditioning the development of both altered feelings of 
agency and ownership, may be subjectively felt in terms 
of SD, representing an enabling condition for the devel-
opment of the psychotic mind. In line with the hypothe-
sis, a recent study reported a specific deficit in internal 
source monitoring (i.e., the ability to distinguish whether 
an internally generated event was expressed in the outer 
vs. inner space) in OCD patients, while an additive deficit 
in reality monitoring (i.e., the ability to determine wheth-
er information is perceived from environment or imag-
ined) was present only in schizophrenic patients, suggest-
ing a preservation of the SoO in OCD patients [117].

Such a developmental gradient may contribute to ex-
plaining the overlap between OCD and psychosis, in both 
terms of comorbidity and partial symptom affinity. More-
over, it coheres with established psychopathological transi-
tion sequences that lead to end-stage psychotic symptoms 
from more elementary transformations of the experiential 
field and, particularly, of the subjective experience of the 
stream of thought (e.g., thought block, thought intrusions, 
thought interferences, ruminations) [118]. For example, 
basic disturbances of the stream of thought have been de-
scribed as intermediate experiential changes in the sequence 
of transition to auditory verbal hallucinations. Therefore, 
clinicians should be aware of the possibility that, along the 
psychopathological construction of psychotic states from 
early prodromal/clinically high-risk states, patients could 
feel and acknowledge the presence of disturbances in their 
stream of thought that might resemble OCD manifestations 
[119–121]. This is even more important when potential 
compatibility with OCD diagnosis is contextual with early-
onset of symptoms and premorbid manifestations of puta-
tive neurobiological vulnerability [122]. Ta
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Conclusions

We presented an integration of neurodevelopmental 
and phenomenological perspectives into a bottom-up 
model of OCD. In comparison with mainstream top-
down cognitive models, this model focuses on the ontog-
eny of OCD and its putative endophenotypic manifesta-
tions:
• At the neurodevelopmental level, through premorbid 

and prodromal stages, especially in the sensorimotor 
domain, due to basic alterations of corollary discharge 
mechanisms;

• At the phenomenological level, through a progressive-
ly emergent conscious resonance of such alterations in 
the implicit level of functioning, in terms of NJRE and 
FInc;

• At the behavioral level, through the delineation of 
some compulsions as attempts to reduce FInc and 
more in general SP.
Being anchored to developmental manifestations that 

could appear in the premorbid stage (i.e., unrelated to 
strict OCD symptoms), this model could be useful for an 
early detection of subjects at higher risk of OCD manifes-
tations [123–126]. Moreover, the integration of clinical 
data with a phenomenological perspective may add depth, 
nuance, and utility to clinical phenotyping [9, 127], also 
in the field of OCD, contributing to the differential diag-
nosis with partially overlapping conditions (as schizo-
phrenia spectrum conditions).
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