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Abstract

Neurology and psychiatry share common historical origins and rely on similar tools to study brain 

disorders. Yet, the practical integration of medical and scientific approaches across these clinical 

neurosciences has remained elusive. While much has been written about the need to incorporate 

emerging systems-level, cellular-molecular and genetic-epigenetic advances into a science of mind 

for psychiatric disorders, less attention has been given to applying clinical neuroscience principles 

to conceptualize neurologic conditions using an integrated neurobio-psycho-social approach. In 

this perspective article, we first briefly outline the historically interwoven and complicated 

relationship between neurology and psychiatry. Through a series of vignettes, we then illustrate 

how some traditional psychiatric conditions are being re-conceptualized in part as disorders of 

neurodevelopment and awareness. The intersection of neurology and psychiatry is further 

emphasized by highlighting conditions that cut across traditional diagnostic boundaries. We argue 
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that the divide between neurology and psychiatry can be narrowed by moving from lesion-based 

toward circuit-based understandings of neuropsychiatric disorders, from unidirectional toward 

bidirectional models of brain-behavior relationships, from exclusive reliance on categorical 

diagnoses toward trans-diagnostic dimensional perspectives, and from silo-based research and 

treatments towards interdisciplinary approaches. The time is now ripe for neurologists and 

psychiatrists to implement an integrated clinical neuroscience approach to the assessment and 

management of brain disorders. The subspecialty of Behavioral Neurology & Neuropsychiatry is 

poised to lead the next generation of clinicians to merge brain science with psychological and 

social-cultural factors. These efforts will catalyze translational research, revitalize training 

programs, and advance the development of impactful patient-centered treatments.
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clinical neuroscience; education; brain-behavior relationships; behavioral neurology; 
neuropsychiatry

Introduction

“In the last analysis, we see only what we are ready to see, what we have been taught to see. 

We eliminate and ignore everything that is not a part of our practices.” Jean-Martin 
Charcot 1825–1893.

While most organs have one dedicated medical specialty, the brain has been historically 

divided into two disciplines, neurology and psychiatry{1, 2}. Neurology and psychiatry have 

been separated by theory, domains of investigation, vocabulary, and interventions. This 

separation has led to a lack of a shared nomenclature and, at times, different diagnostic 

criteria for the same disorder. Traditional terms such as “psychogenic” and “organic” 

perpetuate an artificial dualism. Despite recent appeals by the Nobel laureate Eric 

Kandel{3}, prominent academics{4–8}, and leaders of the National Institute of Health in the 

United States{9}, “closing the great divide” between neurology and psychiatry remains 

elusive{10}. Furthermore, at times the distinction between neurologic and psychiatric 

disorders appears arbitrary, as some disorders with well-established neurobiological 

foundations including schizophrenia are almost exclusively reported on in the psychiatric 

literature and other conditions with prominent affective and behavioral phenotypes such as 

Huntington’s disease and behavioral variant frontotemporal dementia are predominantly 

characterized in the neurologic literature{11}.

Paradigm shifts in science, as well as clinical need for a convergence between neurology and 

psychiatry, are based on the unprecedented expansion of our emerging neurobiological 

knowledge of complex mental operations. Increasing evidence blurs the boundaries between 

neurologic and psychiatric disorders, which includes growth in network science and 

genomics, as well as the realization that many brain disorders are not due to detectable 

“lesions” but originate from dysfunction across broadly-distributed networks. Furthermore, 

there is increasing recognition that the causes of many brain disorders are multifactorial and 

bi-directional in nature. For example, psychosocial (environmental) factors alter 

neurocircuits and maladaptive neural function impairs psychosocial behaviors{12}. These 
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factors, in addition to an aging population, are driving the need for a renaissance, one that 

necessitates the development of specialists who can trans-diagnostically care for patients 

with complex brain disorders{13}.

In this perspective article, we present four vignettes illustrating how advances in clinical 

neuroscience are eroding the traditional boundaries separating the disciplines of neurology 

and psychiatry. Schizophrenia is presented as a neurodevelopmental disorder, functional 

neurological disorder (FND) as a disturbance of awareness, Tourette syndrome (TS), 

obsessive-compulsive disorder (OCD) and attention-deficit/hyperactive disorder (ADHD) as 

heritable disorders of overlapping, dysregulated circuits with inter-related motor-cognitive-

affective components, and post-stroke neuropsychiatric symptoms as impairments in 

distributed networks. These examples illustrate a practical clinical neuroscience approach 

that incorporates neurobio-psycho-social elements. Thereafter, we discuss core themes that 

can help move neurology and psychiatry towards a more integrated clinical and research 

approach. Emphasis is given to identifying steps neurologists can take to incorporate 

psychiatric and psychosocial factors, facilitating an interdisciplinary approach to patient 

care. The subspecialty of Behavioral Neurology & Neuropsychiatry is well-positioned to 

catalyze these transformations (Figure 1).

Schizophrenia

Case Description

A 24 year-old African American woman was brought by her parents to clinic. In childhood, 

she had concentration difficulties and was diagnosed with ADHD. Two of her maternal aunts 

had schizophrenia and her brother had bipolar disorder. Her parents divorced when the 

patient was a teenager. Since junior high school she began displaying gradual social 

withdrawal, declining grades, cannabis use, worries that her classmates might be spreading 

evil rumors about her homosexuality, and reported occasional whispers saying such things 

(though she was uncertain if these perceptions were real). During her first semester in 

college, she faced academic pressures and began experiencing “internal chatter” by two 

voices that kept a running commentary on her actions. She was now convinced that these 

voices were real and resulted from a chip implanted in her teeth by a classmate. She 

confronted and assaulted this classmate, leading to an involuntary hospitalization.

Five years later, she continued experiencing auditory hallucinations, was unemployed, and 

mostly spent time in her basement. She displayed disorganized speech, disinhibited 

behavior, reduced motivation, poor personal hygiene and remained unconvinced about the 

need for medications.

This case illustrates the trajectory of schizophrenia with subtle premorbid cognitive 

impairments in childhood, followed by a prodrome with gradual social and functional 

decline in adolescence. Psychosis typically sets in during late adolescence or adulthood and 

follows a chronic or intermittent course. Regarding pathogenesis, it is now widely held that 

schizophrenia is due to either a failure of optimal brain development, an abnormal 

refinement of pruning of synapses during adolescence, or both{14}. The neuroanatomy of 

schizophrenia is increasingly well understood; impaired executive functions, poor insight 

Perez et al. Page 3

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and disinhibited behavior point to deficits in dorsolateral and ventromedial prefrontal cortex 

respectively, termed previously as “hypofrontality”. Hallucinations and delusions are 

thought to relate to inappropriate subcortical activations including in the hippocampus{15}. 

Formal thought disorder is linked to abnormal functioning of language circuits{16}. In terms 

of neurochemical pathophysiology, ventral striatal and mesolimbic dopaminergic 

abnormalities likely underlie positive psychotic symptoms, while recent data implicate 

mesocortical dopaminergic deficits and altered glutamatergic and GABA function as 

mediating cognitive and negative symptoms{17}. Finally, as to etiology, there is compelling 

evidence that genetic factors, including genes mediating synapse integrity, ion channels and 

immune function, are implicated in the pathophysiology of schizophrenia; environmental 

and epigenetic risk factors are also involved{18}.

Clearly, this woman is suffering from a progressive developmental derailment beginning in 

childhood, perhaps resulting from a combination of genetic and environmental (cannabis) 

risk factors, leading to chronic network alterations in several key prefrontal, limbic and 

superior temporal “nodes”, and multiple neurotransmitter aberrations. A neurobio-psycho-

social formulation in her case would also include roles for parental discord and academic 

stress framed as predisposing and precipitating factors{19}. Such a formulation would not 

only incorporate a common language for both psychiatrists and neurologists, but would also 

point to actionable treatments and research initiatives. The neurodevelopmental pathogenesis 

and premorbid/prodromal impairments including cognitive decline point to a role for early 

interventions.

A cognitive test battery and neuroimaging biomarkers may identify a subtype of psychosis 

characterized primarily by cognitive dysfunction, and one that could point to a role for time-

intensive cognitive rehabilitation{20}. Delineation of distinct networks underlying negative/

depressive symptoms, cognitive deficits and positive symptoms can point to personalized 

treatments such as cognitive remediation{21}, cognitive behavioral therapy (CBT){22}, 

psychopharmacology, and neuromodulation{23}.

FND

Case Description

A 30 year-old single, unemployed Hispanic woman with a history of medically-unexplained 

neck pain and post-traumatic stress disorder (PTSD) following childhood abuse abruptly 

developed episodes of decreased arousal with asynchronous side-to-side body movements. 

She also experienced clouded thinking, difficulty walking, and a sense that her legs 

collapsed. She was hospitalized and her examination showed a variable/distractible head 

tremor and a positive right Hoover’s sign. A typical spell was captured on video-

electroencephalography without electrographic correlate. She was referred for physical 

therapy but developed full-body shaking on attempted gait and elected against additional 

sessions. She did not show up for her outpatient psychiatry appointment, and the patient and 

family members had difficulty understanding how this could be “all in the patient’s head”.

Based on emerging neuroimaging findings, the patient’s symptoms of non-epileptic seizures 

(NES), functional limb weakness, chronic pain, affective dysregulation and cognitive 
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complaints may be partially localized to networks mediating multimodal sensory-motor, 

affective, cognitive, and perceptual integration including the anterior insula, dorsal anterior 

cingulate cortex (ACC), amygdala, and temporoparietal junction{24–32}. Patients with FND 

show dorsal ACC structural alterations compared to controls{32, 33}, and individuals with 

medically-unexplained pain display central pain matrix volumetric reductions{34}. Parallel 

inverse associations between left anterior insular gray matter volume and self-report 

measures of symptom severity and childhood abuse burden have also been recently reported 

in FND{29, 31}. In addition, resting-state functional connectivity studies in FND display 

heightened connectivity between limbic/paralimbic areas (ACC, insula, amygdala) and 

somatomotor/executive control networks{35–38}. Increased paralimbic-supplementary 

motor area (SMA) functional connectivity has also correlated with NES frequency{36, 37}. 

While cingulo-insular abnormalities may pertain to impaired emotional awareness/

regulation, aberrant viscero-somatic processing, and heightened affective influence over 

motor behaviors, right temporo-parietal junction functional alterations in FND have been 

linked to motor intention awareness and action-authorship recognition deficits{26, 39–41}.

Although there are multiple predisposing vulnerabilities for FND, over 50% of individuals 

with NES endorse traumatic experiences and childhood abuse is associated with increased 

symptom severity{42, 43}. Large-scale studies in healthy subjects identify links between 

adverse life events and reduced ACC, insular, hippocampal, orbitofrontal cortex, and caudate 

volumes{44–46}. Associations between the magnitude of childhood trauma and heightened 

amygdalar activations during affective processing have also been reported in healthy 

subjects{44}, and task fMRI studies in FND consistently report increased amygdalar 

activations across several affectively valenced paradigms{27, 47–49}. These findings 

highlight a potential convergence between trauma-mediated aberrant neuroplasticity and 

FND.

An understanding of the emerging neurobiology of FND reduces stigma and helps guide 

delivery of the diagnosis{50, 51}. Providing a brain-based model of FND, along with 

presenting the diagnosis as genuine and common, is an effective communication strategy. An 

appreciation of the neurobiology of FND may, in our opinion, increase the comfort of 

neurologists who feel that they are placed in the awkward position of sitting in the 

psychiatrists’ chair{52}. Furthermore, effective delivery of the diagnosis comes with the 

pre-requisite of having at least a basic understanding of FND treatments, which include 

physical/occupational therapy{53} and CBT{54}. The ability for clinicians to evaluate 

maladaptive behaviors (i.e. avoidance) and listen for unhelpful thought patterns (i.e. “I will 

never get better”) are important aspects of the assessment. Thus, clinicians should receive 

training in the assessment of psychological and psychosocial factors that may be 

predisposing, precipitating or perpetuating a patient’s illness.

TS, OCD and ADHD

Case Description

An 11 year-old girl presented with motor and vocal tics. A few days prior to her 9th birthday, 

she developed repetitive bursts of eye-blinking and sniffing that waxed and waned, and were 

briefly suppressible. She subsequently experienced recurrent facial grimacing, shoulder 
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shrugs, coughing, spitting and a need to tense her forearm muscles the same number of times 

on each side of her body. Six months prior to evaluation, she developed forceful backward 

head jerks and eye rolling to the side that would continue for hours. The tics did not respond 

to alpha-2 agonists or atypical neuroleptics.

Her birth and developmental history were unremarkable, though at age 6 she began to 

repeatedly check light switches before leaving the house causing her to arrive late for school. 

In third grade, she struggled with homework and finishing timed tests. Inspection of her 

schoolwork revealed neatly formed letters and numbers with multiple erasure marks to the 

point of leaving holes in the paper. She also had frequent anger outbursts. This patient was 

followed clinically, and her symptoms improved by early adulthood.

This individual’s symptom complex is characteristic of TS. Greater than 85% of TS patients 

have one or more co-morbidities{55, 56}, most frequently OCD and ADHD. Notably, these 

other symptoms are often more impairing than the motor and vocal tics{57, 58}. Given the 

significant clinical overlap between these traditional “neurologic” and “psychiatric” 

disorders, patients can easily “fall through the cracks”. In contrast, genetic{59–61}, 

neuroimaging{62}, and neurophysiologic studies{63} have demonstrated that TS, as well as 

OCD and ADHD that present in the context of tics, are not distinct disorders, but instead 

arise from common neurodevelopmental abnormalities of parallel cortical-striatal-thalamo-

cortical circuits regulating initiation, selection, execution, learning and reinforcement of 

intended movements, thoughts, behaviors and moods{64, 65}.

The patient in this case had arm tensing tics that required her to perform tics a specific 

number of times on each side of her body. Many complex tics have a compulsive 

component, in particular a need for “evening up” as well as a need to repeat tics until they 

feel “just right”{66}. These compulsive tics are often accompanied by additional OCD 

symptoms of checking, ordering/arranging, and symmetry obsessions/compulsions{67}. 

Biologically, symmetry OCD symptoms correlate more strongly with aggregated TS 

polygenic risk rather than with OCD polygenic risk{68}. One neuroimaging study 

demonstrated that symmetry OCD symptom provocation in TS patients resulted in increased 

cerebral blood flow within the orbitofrontal cortex and SMA, representing brain regions 

considered to be part of OCD and TS circuitry, respectively{69}. This genetic and 

neurobiological overlap between tics and OCD is not just of academic interest, since OCD 

symptoms in those with tics are more likely to be refractory to selective serotonin re-uptake 

inhibitors (SSRIs) and may require neuroleptics{70}. Additional questioning about triggers 

for her violent head jerks and eye rolling tics revealed a need to look up and behind her at 

the corner of the ceiling until her eyes lined up “just right”. SSRI augmentation with 

risperidone markedly reduced both head jerking and eye rolling, further blurring the 

distinctions between tics and compulsions.

This individual also had executive dysfunction consistent with ADHD. However, her 

scholastic difficulties on timed tests proved to be driven by writing/rewriting compulsions 

that responded to a combination of an SSRI and CBT. Her anger outbursts can be partially 

attributed to impaired impulse control{58, 71}. However, functional analysis demonstrated 

that her frustration tolerance was lowest during periods of severe tics, fatigue, and 
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interruption of her checking compulsions. In addition to behavioral therapy for tics{72, 73} 

and CBT for OCD and anger symptoms, psycho-education of her siblings and family 

therapy were key components of treatment. Lastly, longitudinal care and prognostic 

discussions require consideration of developmental trajectories, given that this patient 

improved as she neared adulthood which is common in TS{74}.

Post-Stroke Neuropsychiatric Symptoms

Case Description

A 17 year-old boy with migraine headaches was driving when he perceived his eyes acting 

“like a zoom lens, going in and out of focus.” He then experienced the roadside scenery as if 

it had been “drawn in with crayon,” with cartoon figures on the sidewalk. After parking his 

car and reaching for his jacket, he saw flowers sprout from the jacket and topple over as he 

picked it up. He retained insight throughout that the visual imagery was hallucinatory in 

nature, and was brought to an emergency room where a head computed tomography and 

toxicology screen were normal. A brain MRI revealed a small acute central thalamic infarct 

in the left centromedian\ parafascicular region and several risk factors for stroke were 

discovered{75}.

This individual had peduncular hallucinosis, which involves visual hallucinations, often 

cartoon-like, experienced in the setting of focal thalamic or brainstem lesions{76}. Insight is 

typically preserved which differs from hallucinations in idiopathic psychotic disorders. The 

causative lesions in peduncular hallucinosis are varied but localize to a common intrinsically 

correlated functional network that is positively connected with the lateral geniculate nucleus 

and negatively associated with the extrastriate visual cortex{75}. Lesions that cause 

peduncular hallucinosis alter the network dynamics at these remote sites{77} and may 

increase the probability of experiencing visual hallucinations.

Cases in which a specific neuropsychiatric symptom is linked to a focal brain lesion offer a 

promising avenue of research for gaining neurobiological insights. While there is a long 

tradition of mapping lesion location relative to cognitive and behavioral deficits, there are a 

variety of recent advances in lesion analysis{78, 79} that incorporate a network perspective 

to consider the lesion’s functional consequences{75, 80, 81}. These modern approaches for 

drawing brain-symptom inferences build upon the strong tradition of lesion mapping and 

complement other brain mapping initiatives such as the human connectome project{82}. 

Neurologists and psychiatrists should now discuss neuropsychiatric symptoms in relation to 

discrete network localizations rather than a primary discussion on focal brain lesions. A 

better network understanding of brain dysfunction in neuropsychiatric presentations may 

inform innovative treatments such as imaging-guided neuromodulation{23}.

Neuropsychiatric symptoms following focal brain lesion(s) are common, under-recognized, 

and under-treated{83}. These patients tend to receive care from neurologists, where the 

clinical focus is often on identifying the underlying cause of the lesion, addressing 

modifiable stroke risk factors, and/or treating the underlying disease process (e.g. 

hypercoagulability). However, affective, perceptual, behavioral, and cognitive symptoms that 

manifest following an acquired brain lesion may be intimately tied to one’s health-related 
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quality of life. Treating these symptoms can profoundly impact rehabilitation success and 

life satisfaction. As such, optimal neurologic care for these patients necessitates a 

comprehensive evaluation beyond sensory-motor and language functions and symptomatic 

treatments when indicated{84}, including pharmacotherapy, CBT, neuromodulation and 

psychosocial support.

Discussion

We discuss below themes that can help move neurology and psychiatry towards a more 

integrated clinical and research approach. Emphasis is given to outlining how neurologists 

can better assess and treat patients with complex brain disorders by using a neurobio-

psycho-social perspective.

From lesion-based toward circuit-based conceptualizations of neurobehavioral/
neuropsychiatric symptoms

The absence of clear-cut “lesions” in psychiatric disorders such as major depression has 

frequently led to neurologists ignoring that affective and other psychiatric disturbances are 

brain (neurologic) symptoms. The traditional neurologic domains include sensory-motor, 

visual-spatial, attentional, language, behavioral, memory and executive functions. Lacking is 

the parallel consideration of affect, mood and thought, and the ways in which affectively-

valenced elements of patients’ presentations interact with other neurologic domains of 

inquiry. The lack of an integration of emotional and thought disturbances in the assessment 

and management of neurologic disorders is striking given the prevalence of these 

neuropsychiatric symptoms in cerebrovascular disease{84}, multiple sclerosis{85}, 

epilepsy{86}, and neurodegenerative disorders among other conditions. For example, in a 

memory clinic, depression, anxiety and psychosis are both mimics of mild cognitive 

impairment{87} and potential markers of impending dementia{88}. Furthermore, affective 

and perceptual impairments in neurologic conditions may become the focus of treatment; for 

instance, one-third of post-stroke patients develop depression, anxiety and/or apathy and 

these symptoms reduce quality of life independent of physical limitations{83}.

The circuit-level understanding of the pathophysiology of depression, anxiety and psychosis, 

while requiring additional clarification, are sufficiently well-understood that dominant 

neurobiological paradigms have been developed{14, 17, 89–91}. Furthermore, neurocircuits 

implicated in cognition overlap with those mediating emotion regulation. Importantly, 

circuit-level formulations of brain-symptom relationships based on emerging neuroscience 

require continual refinement given a rapidly evolving scientific literature.

From unidirectional toward bidirectional models of brain-behavior relationships

Psychosocial (environmental) factors change the brain and warrant assessment in neurology 

patients. In our experience supervising neurology residents, we increasingly appreciate that 

psychosocial factors are given limited importance. Apart from an understanding of inter-

personal relationships, educational background and employment status, a developmental and 

trauma history may elucidate predisposing, precipitating or perpetuating factors for a 

patient’s symptom complex. For example, adverse early-life events have been linked to 
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increased symptom severity in FND{29, 42, 43}, and can predict co-morbid depression in 

epilepsy{42}. A longitudinal study also identified that chronic stress accelerates cognitive 

decline in patients with mild cognitive impairment{92}. Thus, an advanced understanding of 

brain-symptom and brain-prognosis relationships requires a sophisticated understanding of 

psychosocial factors at the individual-level.

From categories toward dimensions

A trans-diagnostic, dimensional approach to brain-symptom relationships should be 

emphasized to create a common language of clinical neuroscience{19}. In our opinion, one 

of the major barriers to increased integration across neurology and psychiatry, and a move 

towards improved interdisciplinary care, is that neurologists and psychiatrists do not speak a 

common clinical language. The National Institute of Mental Health has recently adopted the 

Research Domain Criteria (RDoC), with a major focus on the linking of syndromes and 

specific symptom dimensions to the underlying pathophysiology{93} while de-emphasizing 

categorical distinctions. Although the current RDoC system (negative valence, positive 

valence, cognitive, social, and arousal/regulatory) would require additional domains to 

comprehensively consider the full spectrum of brain disorders (i.e. viscerosomatic and motor 

execution/control systems), we believe that when neurologists are discussing lesion 

localization, the conversation should shift towards localizing the implicated neurocircuit(s) 

and critical nodes within a circuit that relate to a patient’s symptoms. This would require 

dialogues focused on deficits in impulse control rather than “personality change” which map 

more specifically onto discrete neural systems. This is similar to discussions that 

psychiatrists are now engaged in, which focus not on the biology of major depression, but 

rather on the pathophysiology of anhedonia, mood modulation and attentional bias which 

map onto nodes of the ACC-subcortical-limbic circuit including the ventral striatum, 

subgenual ACC and amygdala{90}.

From silos toward interdisciplinary patient care

Our discussion of the need for a common language in the formulation and assessment of 

neurologic and psychiatric symptoms does not imply that we are arguing for a complete 

overlap of the specialized skill sets across the clinical neurosciences. While we feel it is 

important for neurologists and psychiatrists to preserve their identity, we argue that each 

group must have a deeper understanding of the clinical aspects performed by the other. This 

requires, for example, psychiatrists becoming comfortable performing neurologic 

examinations (particularly since diagnostic criteria for some disorders including FND 

require identification of “rule in” positive examination findings, and for the accurate 

assessment of medication side effects (i.e. medication-induced parkinsonism). Similarly, 

psychotherapy interventions are increasingly utilized in neurologic populations for 

behavioral, cognitive, affective, and social impairments, as well as to aid an individual’s 

ability to effectively cope with chronic illnesses. This requires neurologists to have a 

working knowledge of CBT principles. This is important to facilitate patient engagement, 

especially since neurologists will most frequently field questions such as “how will 

psychotherapy help me with my (neurologic) symptoms?.”
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Implementing Change and the Path Forward: Behavioral Neurology & Neuropsychiatry 
should lead

In the United States, the fellowship training program for behavioral neurology & 

neuropsychiatry is an integrated certification program sponsored by the United Council for 

Neurological Subspecialities{94}. While there are many strengths to combined training 

(which includes dual neurology-psychiatry training as an alternative), practically this 

integration allows psychiatrists to develop proficiency in the neurologic examination and use 

of diagnostic biomarkers, while in parallel allowing neurologists to gain a sophisticated 

understanding of typical and atypical psychiatric presentations as well as the use of 

pharmacologic, psychological and behavioral/psychosocial interventions.

In the context of arguing that behavioral neurologists and neuropsychiatrists should play 

significant clinical teaching and mentoring roles for trainees, we suggest the following 

initiatives:

1. Embedding behavioral neurologists and neuropsychiatrists into subspecialty 

clinics such as movement disorders, epilepsy, cerebrovascular, chronic pain and 

neuromuscular units, as well as in general psychiatry clinics, would facilitate the 

implementation of an interdisciplinary clinical neuroscience approach.

2. The assessment of mood and affect should become an emphasized part of clinical 

encounters for ALL neurologists, alongside the elemental neurological 

examination and cognitive testing. Furthermore, the burden is on educators and 

senior clinicians (including department chairs) to lead by example.

3. For interdisciplinary models of care to develop, neurologists can no longer be 

taught only by other neurologists, but rather require hands-on training from other 

allied disciplines including neuropsychiatrists, psychologists, 

neuropsychologists, and social workers.

4. Neurologists should discuss network localizations for mood, affective, and 

perceptual disturbances, and not limit themselves to sensory-motor, cognitive and 

behavioral domains. This requires neurologists receive teaching on the 

neurobiology of arousal, negative emotional processing/regulation, reward 

processing, salience, and social functioning among other dimensions.

5. Neurologists need an expanded and more nuanced “toolbox”. Just as a 

neurologist may choose to selectively perform a Dix-Hallpike maneuver from 

their diagnostic repertoire only in patients complaining of positional vertigo, 

clinicians across the aisle should have the ability to perform psychiatric and 

psychosocial assessments when indicated. Examples include conducting a 

sensitive exploration of psychosocial trauma, a careful mental status examination 

to evaluate thought vs. language disorder, and the use of standardized, valid, and 

reliable cognitive screening tools followed by tests with greater cognitive domain 

specificity.
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6. Case formulation using a neurobio-psych-social model should be encouraged 

where appropriate{19}, particularly emphasizing the identification of 

predisposing vulnerabilities, acute precipitants, and predisposing factors.

The implementation of an interdisciplinary approach to the assessment and management of 

the full spectrum of brain disorders will decrease the stigma faced by many with mental 

illness. In addition, important barriers need to be addressed in parallel such as lack of parity 

in the insurance coverage of mental health care and the separate handling of psychiatric 

medical records which impede collaborations{8}. Lastly, we need to incentivize trainees in 

neurology and psychiatry to pursue advanced training in behavioral neurology & 

neuropsychiatry to develop the next generation of forward-thinking clinical neuroscientists.

Expanding knowledge of the neurobiology of psychiatric disorders and the increased 

appreciation of affective, behavioral and psychosocial consequences of neurological diseases 

are eroding boundaries between neurology and psychiatry. Interdisciplinary training between 

neurology and psychiatry is needed now more than ever before. Embracing a clinical 

neuroscience approach to patient care and research will revitalize training programs and 

advance the implementation of collaborative, patient-centered treatments.
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Figure 1. 
An Integrated Clinical Neuroscience Approach for the Assessment, Management and 

Investigation of Brain Disease.
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