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1. Limitations of schizophrenia paradigm

The DSM-5 definition of schizophrenia faces existential challenges. First, despite decades 

of efforts, reliability of this diagnosis remains low with interrater kappa =0.46 (Regier et 

al., 2013) and temporal stability kappa =0.47 (Bromet et al., 2011). Reliability problems 

are inherent to the paradigm that applies a categorical diagnosis to a psychopathology 

continuum, producing arbitrary boundaries. Second, these boundaries obscure many 

similarities with other conditions. For instance, schizophrenia and bipolar disorder are 

mutually exclusive diagnoses, but many patients have features of both, and these disorders 

have over-lapping etiology with the genetic correlation rg = 0.71 (Stahl et al., 2019). Third, 

many people in the general population have subthreshold psychotic experiences but do 

not fit existing diagnoses (Linscott and Van Os, 2013). Fourth, schizophrenia diagnosis 

is heterogeneous and includes symptoms that are largely unrelated. For example, in an 

epidemiologic first-episode psychosis sample, correlations between negative and positive 

symptoms ranged r = 0.00–0.08 (Kotov et al., 2016).

These challenges are illustrated in Fig. 1, which plots participants along two fundamental 

dimensions: psychoticism (thought disorder) and detachment. This plot reflects typical 

symptom burden. Participants were assessed in the community, and their symptoms were not 
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acute but nevertheless very disabling for the majority (Kotov et al., 2017a). Schizophrenia, 

other psychotic disorders, and never-psychotic groups differ substantially on average, but 

are highly overlapping without any zones of rarity. Some patients show clear elevations on 

psychoticism or detachment, but few are elevated on both, underscoring heterogeneity of 

these diagnoses.

2. HiTOP reconceptualization of schizophrenia

The Hierarchical Taxonomy Of Psychopathology (HiTOP) was developed to address 

the aforementioned challenges across psychopathology (Kotov et al., 2017b, 2021). 

This model emerged from research on the quantitative nosology, an effort to organize 

psychopathology according to patterns of co-occurrence among signs and symptoms. 

This approach has a long history (e.g., Lorr et al., 1963; Moore, 1930; Wittenborn, 

1951) and produced numerous widely used instruments, such as the Child Behavior 

Checklist and Brief Psychiatric Rating Scale (Achenbach and Rescorla, 2001; Overall 

and Gorham, 1962). HiTOP is developed and continually revised by a consortium 

of psychologists and psychiatrists who study psychiatric classification. The consortium 

includes over 165 members and published over 24 peer-reviewed papers (https://

renaissance.stonybrookmedicine.edu/HITOP). The consortium recently reviewed evidence 

regarding the HiTOP model for psychosis-related psychopathology (Kotov et al., 2020). We 

discuss implications of this evidence for schizophrenia.

The HiTOP model of psychosis-related psychopathology is depicted in Fig. 2. It describes 

psychopathology dimensionally, recognizing continuity between schizophrenia, psychotic 

disorders, certain non-psychotic disorders (e.g., schizotypal personality disorder, dissociative 

disorders), and normal functioning. Extensive research has supported this continuity 

(Krueger et al., 2018; Haslam et al., 2020). Also, HiTOP addresses heterogeneity by 

identifying 14 specific dimensions of symptoms and traits within this domain. These 

dimensions are internally coherent and replicated (Kotov et al., 2020). The 14 dimensions 

are correlated and form two empirical spectra: psychoticism and detachment. HiTOP model 

uses term “thought disorder” for the former, but here we refer to it as “psychoticism” to 

avoid confusion with “formal thought disorder,” which is only a small component of this 

spectrum. Indeed, psychoticism includes positive schizotypy traits and positive symptoms. 

It ranges from conventional and uncreative thinking to perception, cognition, and behavior 

disconnected from reality. Detachment includes normal introversion, negative schizotypy 

traits, and negative symptoms. This spectrum ranges from goal-oriented, sociable, and 

expressive behavior to apathy, disinterest in people, and blunted affect. The spectra are 

related and jointly form a large psychosis superspectrum (Ringwald et al., 2021).

Fig. 2 does not detail other superspectra, but they are similarly characterized dimensionally 

and hierarchically. The psychosis superspectrum does not include depression because it 

is within the emotional dysfunction superspectrum, and substance abuse because it is 

within the externalizing superspectrum. The superspectra interact (giving rise to the general 

p-factor), so a comprehensive evaluation would benefit from assessment of all superspectra.
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3. Validity and utility of reconceptualization

A number of studies considered validity of psychoticism, detachment, and psychosis 

dimensions. Each dimension shows coherence on genetic liabilities, environmental risk 

factors, cognitive and neuro-biologic deficits, antecedents, course, and treatment response 

(Kotov et al., 2020). Mania is an exception that shares many features with other 

psychoticism constructs, but is distinguished by less chronic course, better outcome, and 

response to lithium. Hence, placement of mania within the psychosis superspectrum is 

provisional, pending further research.

Moreover, the HiTOP model has shown greater reliability, explanatory power, prognostic 

value, and clinical utility than schizophrenia diagnosis (Kotov et al., 2020). For example, 

meta-analytic estimates of reliability were 0.81 for psychoticism and 0.85 for detachment 

(Markon et al., 2011), a nearly 2-fold improvement over schizophrenia diagnosis. 

Also, HiTOP dimensions explained more variance than psychotic disorder diagnoses 

in community functioning, cognitive deficits, and neurophysiologic biotypes (Hanlon et 

al., 2019; Reininghaus et al., 2019). In first-episode psychosis, the prognostic power 

of dimensions was twice that of diagnoses for predicting 20-year outcomes: remission, 

community functioning, neural deficits, and diabetes onset (Martin et al., 2021); replicating 

previous findings (Kotov et al., 2020).

HiTOP builds on the existing practice of selecting treatment according to presenting 

symptoms, offering a rigorous framework for symptom-based dimensional case 

conceptualization. This approach showed strong evidence of clinical utility for personality 

disorders and preliminary evidence for psychotic disorders (Bornstein and Natoli, 2019; 

Mościcki et al., 2013).

4. Implications for science and practice

The HiTOP approach to schizophrenia has several scientific implications (Table 1). We 

elaborate on three. First, HiTOP considers schizophrenia a term used for people elevated 

on two spectra and encourages research on these fundamental dimensions instead. It is 

particularly important to study detachment regardless of psychosis. Indeed, many people 

with schizophrenia pathophysiology may develop negative symptoms without psychosis. 

They are invisible to studies based on traditional diagnoses, distorting our understanding 

of pathophysiology. Psychosis is the most salient clinical feature, but it is not necessarily 

most informative etiologically. For example, polygenic risk scores for schizophrenia predict 

negative symptoms more strongly than positive symptoms (Legge et al., 2021).

Second, HiTOP suggests that abnormalities seen in schizophrenia are on the continuum 

with normal functioning, and mechanisms under-pinning these deficits can be studied 

in the general population. For example, polygenic risk for schizophrenia is continuously 

distributed in the community (Docherty et al., 2020). A shift from the case-control design to 

large population-based studies can address many limitations of the former (Preacher et al., 

2005). Comprehensive profiling of psychopathology can readily reveal which mechanisms 

and treatments are specific to problem of interest and which are general.
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Third, HiTOP conceptualization is aligned with evidence that many patients show mild 

elevations on the spectra at a young age and eventually progress to frank psychosis 

(Debbané et al., 2015; Poulton et al., 2000). This emphasizes importance of dimensional 

description for research on risk and prevention of psychotic disorders.

Clinical applications are outlined in Table 2 and illustrated in Box 1. In particular, diagnosis 

is reconceptualized as patient’s profile across relevant dimensions rather than a list of 

categorical descriptors. Overall severity of psychotic disorder is represented by elevations 

on the two spectra. Specific problems are captured by the 14 dimensions. Symptom 

dimensions describe current problems. Maladaptive traits assess typical levels of these 

problems, thus characterizing their chronicity. HiTOP describes psychological dysfunction 

(e.g., hallucinations, reduced libido) rather than its consequences for functioning in society 

(e.g., homelessness, no romantic partner). In this, HiTOP is aligned with ICD-11, which 

recognizes psychopathology whether the person is disabled by it or not (Clark et al., 2017). 

Although the HiTOP model does not include functioning in society, HiTOP assessment 

typically includes functioning measures to complement the psychopathology profile.

Clinical actions are often dichotomous (e.g., start treatment or wait); therefore, continuous 

scores require clinical ranges. These ranges can be specified in reference to the general 

population (e.g., >97.5th percentile considered moderately elevate and > 99th percentile 

markedly elevated), similar to many laboratory tests or neuropsychological testing (Ruggero 

et al., 2019). Different actions can be indicated for different ranges, rather than yoking all 

decisions to the diagnostic threshold.

Importantly, the HiTOP profile is only one element of a psychiatric evaluation. 

Clinicians also consider medical comorbidities, stressors, and treatment history to 

develop case conceptualization. HiTOP contributes to this process a quantified, detailed, 

and systematic description of psychopathology. Such in-depth assessment may be 

unnecessary in acute settings, where a singular problem needs rapid intervention. However, 

detailed understanding is valuable in long-term management of a chronic disorder. 

HiTOP is particularly useful for prevention, as it thoroughly characterizes subthreshold 

psychopathology, a potent risk factor not captured by diagnostic manuals. HiTOP can be 

useful in clinical staging models (Shah et al., 2020), offering detailed characterization of 

psychopathology across levels of severity.

Overall, the traditional schizophrenia diagnosis is not aligned with the continuous and 

multidimensional nature of psychopathology. This concept can be effective in acute 

treatment settings, but a more accurate model would enhance prevention, long-term 

management, and research. DSM-5 has introduced psychosis symptom severity ratings, and 

HiTOP fully embraces this approach. The traditional schizophrenia concept offers valuable 

continuity and can be used in parallel with HiTOP, but we predict that eventually the 

dimensional approach will make this categorical diagnosis obsolete.
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Box 1

Clinical application of HiTOP conceptualization to two simulated patients 
diagnosed with schizophrenia.

Greg A. is a 35-year-old unemployed single man first hospitalized with psychosis 8 years 

ago. Mr. A’s HiTOP profile reveals a high elevation on the psychoticism spectrum. All 

subdimensions are elevated except for disorganization and peculiarity. This is consistent 

with medical records indicating frequent episodes of auditory hallucinations and religious 

delusions, and two episodes of mania. Psychoticism traits are more elevated than 

symptoms, which indicates that although psychosis is currently in remission, it is likely 

to recur. Mr. A is prescribed antipsychotics but frequently stops taking them. Detachment 

spectrum and its components are in the normal range. This agrees with Mr. A’s report 

that he maintains an extensive social network and active lifestyle. Given high risk of 

recurrence indicated by HiTOP profile and history of medication non-adherence, Mr. 

A was offered depot antipsychotics and referred for cognitive-behavioral therapy for 

psychosis.

Susan B. is a 50-year-old female employed as a data entry clerk. She first experienced 

psychosis 16 years ago. HiTOP profile reveals very mild elevation on the psychoticism 

spectrum, driven entirely by traits of unusual experiences and beliefs rather than 

symptoms. This pattern aligns with prior history of psychosis that completely remitted 

and has not recurred in the last five years. Ms. B takes antipsychotics reliably, although 

she gained considerable weight at the start of treatment and remained obese since. 

She recently developed diabetes. Detachment spectrum is highly elevated, with most 

prominent elevations on avolition, anhedonia, and social withdrawal. This is consistent 

with Ms. B’s report that she lives alone, does not initiate social interactions, and spends 

her free time aimlessly watching television. Given low risk of psychosis indicated by 

HiTOP profile and medical history suggesting negative side effects of antipsychotics, Ms. 

B was offered to discontinue antipsychotics, with weekly monitoring of reality distortion 

symptoms using a self-report tool on patient portal. HiTOP profile also indicated high 

negative symptoms, and Ms. B was referred for social skills training psychotherapy, 

which is efficacious for these symptoms.

Schizophrenia diagnosis provided the same guidance in both cases, indicating that 

antipsychotics, cognitive-behavior therapy, and social skills training would be efficacious. 

Additional clinical information was needed to tailor treatment to each patient. HiTOP 

provided this information, assessing it systematically and quantitatively. HiTOP approach 

is aligned with the clinical practice of taking careful history and addressing prominent 

symptoms.
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Fig. 1. Symptom severity in schizophrenia, other psychoses, and never psychotic adults along two 
spectra
Note: Data from the Suffolk County Mental Health Project (Cicero et al., 2019), a 20-year 

follow-up of psychotic disorders after first hospitalization and demographically-matched 

never-psychotic participants. It includes 131 participants with schizophrenia, 144 with other 

psychotic disorders, and 304 never psychotic. Axes are scores on the Eccentric Perceptions 

(psychoticism) and Detachment scales of the Schedule for Non-adaptive and Adaptive 

Personality (Clark et al., 2014). Scores were standardized in the full sample, and z-score < 

1.96 defined normal range designated with green lines. Jitter was applied to make all data 

points visible.
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Fig. 2. Schizophrenia in HiTOP
Note: Dashed circles indicate that mania and dissociation are include in the model 

provisionally, because evidence supporting their inclusion is limited. Thought disorder is 

given in parentheses because it is the term currently used in HiTOP for the psychoticism 

spectrum. This model integrates evidence from 261 studies of psychopathology structures 

and 293 studies of their validity and utility (Kotov et al., 2021). This work considered 

all relevant evidence, including studies that directly measured HiTOP constructs, modeled 

constructs statistically, or identified common patterns across conditions comprising 

constructs (e.g., problems that define the detachment spectrum). Construct names differed 

across studies and were aligned to a common nomenclature.
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