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Introduction: Huntington’s disease (HD) is a progressive neurodegenerative disorder characterized by worsening motor dysfunction,
cognitive decline, and psychiatric symptoms. Psychiatric symptoms in HD arise from progressive frontostriatal circuit dysfunction and
often precede motor manifestations, contributing significantly to disability and functional decline. In the absence of disease-modifying
therapies, clinical care focuses on symptom management and functional preservation.

Methods: This was a retrospective pre-post chart review comparing longitudinal clinical outcomes before and after implementation of
a multidisciplinary clinic model in HD patients (N = 56) using an observational study design. Differences were analyzed using paired-
samples t-tests, with effect sizes reported as Cohen’s d. Depressive and anxiety symptoms were measured using the Patient Health
Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder-7 (GAD-7), respectively. Motor symptoms were assessed using the
Unified Huntington’s Disease Rating Scale (UHDRS) motor subscale. Cognitive symptoms were measured using the Montreal
Cognitive Assessment (MoCA).

Results: Anxiety and depression symptom trajectories showed increased stability after initiation of the multidisciplinary clinic (ds =—0.008
and 0.133, respectively) compared to worsening trajectories prior to initiation (ds = 0.309 and 0.366, respectively). About 64—-67% of
patients were responders post-clinic relative to only 33-43% pre-clinic. Motor symptom severity significantly decreased following
integrated clinic model implementation (d = —0.341), representing deviation from the expected progressive trajectory of manifest HD.
Cognitive performance remained stable across follow-up intervals.

Discussion: Our findings suggest that multidisciplinary integrated care may favorably influence motor and psychiatric symptom
trajectories in HD, supporting the value of a coordinated, team-based approach to managing this complex disorder. While observed
effects were not particularly large, in the context of a progressive neurodegenerative condition, modest improvement or even
stabilization in symptoms represents a clinically meaningful deviation from the expected course of decline. However, conclusions

and generalizability are limited by the modest sample size and retrospective observational design.

Plain Language Summary: Huntington’s disease is a progressive inherited brain disorder that causes worsening movement
difficulties, cognitive decline, and severe emotional and behavioral symptoms. There are currently no treatments that can stop or slow
the underlying disease process, which means care focuses on managing symptoms and preserving independence. Although multi-
disciplinary care bringing together neurology, mental health, and social support within a coordinated clinic visit is widely recommended,
there is little quantitative evidence showing whether this approach meaningfully alters how symptoms evolve over time.

In this study, we evaluated patients with Huntington’s disease before and after the implementation of an integrated clinic model that
combined neurological, psychiatric, and social care in a single structured visit. We examined changes in movement, mood, anxiety, and
cognitive functioning over extended follow-up periods. After the integrated model was introduced, movement symptoms improved and
emotional symptoms stabilized, contrasting with worsening patterns observed before the clinic redesign. Cognitive performance

remained stable.
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While observational in design, these findings suggest that coordinated, team-based care may do more than simply support patients;
it may influence measurable symptom trajectories in a progressive brain disorder. This work provides important evidence that system-

level changes in care delivery can have meaningful clinical impact in Huntington’s disease.
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Background

Huntington’s disease (HD) is a hereditary neurodegenerative disorder caused by an expansion of Cytosine-Adenine-Guanine
(CAGQG) trinucleotide repeats in the huntingtin (HTT) gene located on chromosome 4p16.3 that encodes the Huntingtin
protein.' The abnormal polyglutamine expansion in the huntingtin protein results in progressive neurodegeneration, primarily
affecting the striatum (caudate and putamen), although the brain is globally affected.* Pathologically, 90% of the striatum’s
medium spiny neurons (MSN) degenerate.” The disease is inherited in an autosomal dominant manner and disease onset and
severity correlate with CAG repeat length. Earlier age of onset and more severe disease are correlated with great number of
CAG repeats.” The disease typically manifests between ages 30 and 50, with symptoms in 3 major domains: motor, psychiatric
and cognitive.* Life expectancy is estimated to be within 20 years from time of diagnosis."

Motor manifestations are hallmark features of HD. In early disease, motor symptoms include progressive, hyperki-
netic involuntary movements such as chorea. Later in the disease course, symptoms progress to hypokinesia, bradyki-
nesia and dystonia.* The balance of hyperkinesia and hypokinesia varies from patient to patient and makes progression
unique. Dysarthria and dysphagia are common symptoms and lead to increased morbidity and mortality, with aspiration
pneumonia being a leading cause of death.®

Psychiatric symptoms often precede motor onset by many years and can include depression, apathy, irritability, agitation,
anxiety, paranoia, delusions and hallucinations.” It is estimated that up to 73-98% of patients will have a major psychiatric
disorder which is linked to more rapid decline in the independence scale (IS).” "' Depression symptoms are common and are
reported by up to 50% of patients during the course of their illness.'? Depression has been linked to more rapid decline in
functional capacity.'' In HD, completed suicides have been reported to be as high as 13%, a seven-to-twelve-fold increase
compared to the general population.® Neurobiologically, many of these psychiatric manifestations reflect disruption of
frontostriatal circuits, including degeneration of medium spiny neurons within the caudate and putamen and impaired
connectivity between the prefrontal cortex and basal ganglia. Dysfunction within these cortico-striatal-thalamo-cortical
loops is associated with affective dysregulation, apathy, impulsivity, and executive dysfunction, underscoring that psychiatric
symptoms in HD are intrinsic neurologic features rather than secondary psychological reactions to illness.

Cognitive difficulties in HD include progressive impairment in attention, executive functioning, social cognition (eg,
emotion recognition), and cognitive slowing. Hallmark neurocognitive symptoms of HD include apathy, anosognosia, and
disinhibition, which are symptoms shared by many other cognitive and psychiatric conditions.'* Anosognosia can be prevalent
in all stages of disease which can create tension and conflict within the family, leading to interference with medical care."?

HD manifests with complex symptoms, ranging from psychiatric disorders to various motor symptoms and cognitive
deficits. These occur with varying severity and progress overtime. There is no FDA approved disease modifying or
curative treatment to date and mainstay of treatment is symptom management with a goal to maintain function as long as
possible. Multidisciplinary teams—composed of professionals including movement disorder specialists, mental health
providers, social workers and speech language pathologist—are often assumed to be the gold standard to meet the
complex needs of patients and their families.'* However, a multidisciplinary approach is costly and resource-intensive.
Although multidisciplinary care is widely recommended for HD, longitudinal real-world data using validated clinical
outcome measures remain limited. Few studies have quantitatively examined whether integrated clinic models are
associated with measurable changes in symptoms trajectories over time. This study addresses this gap by using a within-
subject pre-post design to examine motor, psychiatric, and cognitive symptom trajectories before and after implementa-

tion of an integrated neurobehavioral clinic model.
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Methods
Study Design and Setting

This study employed a retrospective, within-subject pre-post observational design comparing longitudinal clinical
trajectories before (5/2018 to 7/2023) and after implementation (7/2023 to 6/2025) of the multidisciplinary clinic
model in a single-site academic medical center setting. The clinic received designation as a Huntington’s Disease
Society of America (HDSA) Center of Excellence in January 2024. Huntington’s Disease Society of America is
a disease-centered organization which confers special recognition to clinical centers, Huntington’s Disease Center of
Excellence (HD CoE), in the US for HD."?

This study was reviewed and approved as exempt research by the Institutional Review Board at UConn Health
(Protocol Number: [26X-082-1]) because it falls under secondary research for which consent is not required due to the
retrospective nature of the review and the data were recorded by the investigator in such a manner that the identity of
subjects cannot readily be ascertained, the investigator does not contact subjects, and the investigator does not re-identify
subjects. Subject privacy was upheld. All data was anonymized and stored on a secure network drive with access
restricted to key study personnel. This project conforms to the standards set forth by the Declaration of Helsinki.

We implemented a structured multidisciplinary neurobehavioral clinic model integrating movement disorders neurol-
ogy, psychiatry, and social work within a single coordinated visit. The model included a 2-hour coordinated visit with the
movement disorders neurology, psychiatry, and social work, followed by an interdisciplinary case conference to generate
a unified care plan. Appointments were divided into 1 hour with the neurologist, 30 minutes with psychiatry and
30 minutes with social work in synchronized visits.

During each visit, movement disorder neurologists conducted structured motor assessments and optimized pharma-
cologic management of chorea and related motor manifestations. Psychiatric providers evaluated mood, anxiety,
suicidality, and behavioral dysregulation, with targeted psychotropic adjustments including antidepressants, antipsycho-
tics, and VMAT-2 inhibitors when indicated. Given the overlapping pharmacologic roles of dopamine-modulating agents
in HD, medication adjustments were coordinated across neurology and psychiatry.

Following each clinic session, an interdisciplinary case conference was conducted to integrate findings and to
generate a coordinated treatment plan.

Participants
All individuals with a diagnosis of HD receiving care in the HD CoE were included in the analytic sample if they had at
least two longitudinal time points within either the pre-implementation or post-implementation period. No additional

exclusion criteria were applied.

Outcome Measures

We used the Patient Health Questionnaire 9 (PHQ-9) to measure depression, the Generalized Anxiety Disorder 7 (GAD-7) for
anxiety, the United Huntington’s Disease Rating Scale (UHDRS) for movement monitoring, and the Montreal Cognitive
Assessment (MoCA) for cognition. The UHDRS is 30-question, clinician administered rating scale used to monitor movement
symptoms in HD.'® The PHQ-9 is a 9-question self-report tool used to screen for presence and severity of depression.'” The
GAD-7 is a 7-question self-report tool used to screen for presence and severity of anxiety.'® The MoCA is a 30-point screening
tool designed to detect cognitive impairment.'”

Data Collection Procedures

To determine the effects of the multidisciplinary intervention on clinical trajectories, data from four visits (timepoints)
were used in statistical analyses. Visits 1 and 2 occurred prior to implementation of the multidisciplinary clinic whereas
visits 3 and 4 occurred after implementation of the multidisciplinary clinic. In cases where there were more than two time
points available, the first and last scores during pre-implementation and post-implementation were used to maximize

follow-up duration. The average time interval between visits was 20.84 months.
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Sample sizes differed across outcomes based on available data. Prior to implementation of the multidisciplinary
model, UHDRS motor assessments were not consistently documented at each visit. Following implementation, standar-
dized UHDRS motor evaluation was embedded into clinic workflow, resulting in improved measurement completeness
post-implementation. All available data for each analysis were used to maximize representativeness.

Statistical Analysis

Paired-samples t-tests (p < 0.05 two-sided significance level) were conducted to compare rates of change in each
outcome measure (PHQ-9, GAD-7, UHDRS, and MoCA) from visit 1 to visit 2 (pre-clinic) and from visit 3 to visit 4
(post-clinic). The assumptions underlying the use of paired-samples t-tests (eg, dependent variable on a continuous scale,
random sampling, normal distribution of differences between paired values, no extreme outliers in difference scores, etc)
were generally met in our analyses.”® However, we acknowledge the potential for parametric analyses, including t-tests,

to be less robust to potential violations of assumptions when the analytic sample is small.?’

Accordingly, for any
statistical analysis that contained fewer than 30 subjects (n < 30), we also conducted a non-parametric alternative, the
Wilcoxon Signed Rank Test, to confirm that our findings held.?' The non-parametric analyses yielded the same pattern of
results as the parametric analyses in all such instances. Accordingly, only results from parametric analyses (paired-
samples t-tests) are reported below.

For all analyses, effect sizes are reported as Cohen’s d. Patients were categorized as “responders” if symptom severity
improved or remained stable across the observation interval. In progressive neurodegenerative disorders, stabilization
represents deviation from expected clinical decline and therefore constitutes a clinically meaningful outcome. Medication
adjustments were not controlled analytically as they represent an inherent component of the multidisciplinary intervention.

Regarding our handling of missing data, we included all available data (ie, every subject with at least one paired
observation) in our analyses to maximize representativeness. We elected not to apply imputation methods to avoid
introducing additional imputation-related model assumptions, which may not be met in smaller sample sizes.”*** Further,
the use of imputation methods has potential to introduce artificial differences into the data and our goal was to preserve

the interpretability of observed within-subject changes in a “real world” clinical setting.”***

Power Considerations

A paucity of research has quantitatively examined the extent to which multidisciplinary integrated care clinics are
associated with measurable changes in clinical outcomes in HD. This makes it challenging to estimate effect sizes based
on prior literature. Further, the sample size for the present study was constrained by the study design (retroactive chart
review) and nature of the study population (rare neurodegenerative disorder). These factors complicate traditional sample
size and power calculations. Nonetheless, we present power analyses for a range of effect sizes to help guide interpreta-
tion of our results. All power analyses were performed in G*Power and based on a paired-samples ¢-test with a two-sided
significance level of 0.05.2**> These power analyses indicated the following: a sample size of 34 would yield >80%
power to detect a medium effect size (Cohen’s d = 0.5); a sample size of 21 would yield >80% power to detect a medium-
to-large effect size (Cohen’s d = 0.65); and a sample size of 15 would yield >80% power to detect a large effect size
(Cohen’s d = 0.8). While the sample size for most of our analyses were adequately powered (ie, >80%) to detect
a medium or medium-to-large effect, for some outcome measures (eg, MoCA scores) the available sample size was
smaller and should be interpreted accordingly given the potential for Type II error.

Results
Baseline demographic characteristics of the sample are described in Table 1. Briefly, there were 56 subjects, they were in
their mid-50s on average with more females (74%) than males. The sample was predominately white (88%). Disease
stage distribution and CAG repeat length were not uniformly available in retrospective documentation and therefore were
not included in subgroup analyses.

Table 2 presents descriptive statistics of the clinical outcome measures at each of the four timepoints (visits 1-4). As
detailed in Table 2, the analytic sample varied in size across outcome measures due to variability in longitudinal
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Table | Demographics

Demographics

Mean (SD) or N(%)

Total 56 Patients
Age Mean: 55 (SD: 11.9)
Gender

Male Il (26%)
Female 32 (74%)
Race

White 38 (88%)
Asian I (2%)
Black or African American | 2 (5%)
Other 2 (5%)
Marital Status

Married 26 (60%)
Single 8 (19%)
Widowed 2 (5%)
Divorced 7 (16%)

Table 2 Descriptive Statistics

of Clinical Outcomes

Pre Post

PHQ-9 Mean Delta | 1.914 | Mean Delta 0.743
Std Dev 5.232 | Std Dev 5.596

t(34) 2.165 | t(34) 0.785

P-value 0.038 | P-value 0.438

Cohen’s d 0.366 | Cohen’s d 0.133

GAD-7 Mean Delta | 1.000 | Mean Delta —0.056
Std Dev 3.238 | Std Dev 6.538

t(29) 1.692 | t(35) —0.051

P-value 0.101 | P-value 0.960

Cohen’s d 0.309 | Cohen’s d —0.008

UHDRS | Mean Delta | 0.429 | Mean Delta —3.250
Std Dev 2.936 | Std Dev 9.539

t(6) 0.386 | t(35) —2.044

P-value 0.713 | P-value 0.049

Cohen’s d 0.146 | Cohen’s d —0.341
(Continued)
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Table 2 (Continued).

Pre Post
MOCA | Mean Delta | 0.909 | Mean Delta | —0.545
Std Dev 3.833 | Std Dev 2.423
t(l1) 0.787 | t(I1) —0.0747
P-value 0.450 | P-value 0.473
Cohen’s d 0.237 | Cohen’s d —0.255

Abbreviations: PHQ-9, Patient Health Questionnaire 9; GAD7,
Generalized Anxiety Disorder 7; UHDRS, United Huntington’s
Disease Rating Scale; MoCA, Montreal Cognitive Assessment.

documentation inherent to retrospective rare-disease cohorts. All available paired observations were included in each analysis
to maximize representativeness while preserving within-subject comparisons.

Depression Trajectories

Prior to clinic implementation, PHQ-9 scores increased significantly from visit 1 to visit 2 [t(34) = 2.165, p =0.038, d =
0.366], reflecting worsening depressive symptoms over time. Following implementation of the multidisciplinary clinic,
PHQ-9 scores did not significantly change from visit 3 to visit 4 [t(34) = 0.785, p = 0.438, d = 0.133], indicating
a stabilization of depressive symptoms severity. Descriptively, 64% met responder criteria (stable or improved depressive
symptoms over time) post-clinic compared to 43% pre-clinic. In the context of a progressive neurodegenerative disorder,
the absence of continued worsening represents deviation from the prior trajectory observed in the same cohort.

Anxiety Trajectories

GAD-7 scores evidenced a trend toward worsening anxiety from visit 1 to visit 2 prior to initiation of the multi-
disciplinary clinic, though this was not statistically significant [t(29) = 1.692, p = 0.101, d = 0.309]. There was non-
significant change in GAD-7 scores from visit 3 to visit 4, indicating stability in anxiety over time following the
multidisciplinary clinic [t(35) =—0.051, p = 0.960, d = —0.008]. Descriptively, 67% of the sample were responders (stable
or improved anxiety symptoms over time) post-clinic compared to only 33% pre-clinic.

Motor Trajectories

Pre-implementation UHDRS motor scores did not significantly change between visit 1 to visit 2 [t(6) = 0.386, p =
0.713, d = 0.146], though interpretation is limited by small sample size (n = 7 with paired date). Following implementa-
tion, UHDRS motor scores significantly decreased from visit 3 to visit 4, indicating improved motor symptoms over time
after initiation of the multidisciplinary clinic [t(35) = —2.044, p = 0.049, d = —0.341], indicating reduction in motor
severity over time. Descriptively, 69% of the sample met responders criteria post-clinic compared to 43% pre-clinic.
Given that longitudinal natural history studies of manifest HD typically demonstrate progressive motor worsening over
comparable intervals, the observed stabilization and reduction in UHDRS motor scores post-implementation warrant
further investigation.

Cognitive Trajectories

MoCA scores did not significantly change pre-clinic from visit 1 to visit 2 [t(10) = 0.787, p = 0.450, d = 0.237]. Similarly,
MoCA scores also did not significantly change post-clinic from visit 3 to visit 4 [t(10) =—0.747, p = 0.473, d =—0.255]. Mean
score changes across intervals were less than one point, suggesting absence of clinically meaningful short-term cognitive
decline.
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Discussion

The primary aim of this study was to examine whether implementation of a structured multidisciplinary neurobehavioral
clinical model was associated with changes in longitudinal motor, psychiatric, and cognitive trajectories in individuals with
Huntington’s disease (HD). Following clinic implementation, depressive and anxiety symptoms stabilized, and motor severity
demonstrated statistically significant improvement, with a majority of patients meeting responder criteria across domains. In
the context of HD, a progressive frontostriatal neurodegenerative disorder in which gradual symptom worsening is expected
over time, these findings suggest deviation from prior trajectory patterns observed within the same cohort. Motor symptoms
showed significant longitudinal improvements post-clinic, with a majority (69%) of the sample classified as responders.
Cognitive functioning remained stable across follow-up. These findings are notable in the context of HD, a progressive
neurodegenerative disorder in which symptom worsening is typically expected over comparable intervals.?® In this setting,
stabilization or modest improvement represents a clinically meaningful deviation from the anticipated disease course.

Huntington’s disease is characterized by progressive degeneration of medium spiny neurons within the striatum and
disruption of cortico-striatal-thalamo-cortical circuits that subserve motor control, executive functioning, and affective
regulation. The convergence of motor, psychiatric, and cognitive symptoms reflects shared circuit-level dysfunction rather
than isolated domains of pathology. In the absence of disease-modifying therapies, clinical management is necessarily focused
on optimizing symptomatic control and preserving functional capacity. The present findings contribute quantitative evidence
suggesting that integrated, team-based care favorably influences symptom trajectories across multiple domains.

Current FDA approved treatments for HD focus on symptom management alone and have not been shown to modify disease
course.®” Prior treatments that have been unsuccessfully attempted for disease modification for HD include cholinesterase
inhibitors, such as donepezil for memory, chorea, and quality of life (QoL).***° Conventional treatment for Huntington’s disease
remains symptomatic and typically includes VMAT-2 inhibitors or dopamine-blocking agents for chorea, antidepressants or
anxiolytics for mood and anxiety symptoms, antipsychotics or mood stabilizers for irritability and behavioral dysregulation, and
supportive interventions including physical therapy, speech-language pathology, nutrition, social work, and caregiver support.*
The side effect profile for approved medications is very extensive, from fatigue, weight gain, depression and suicidality, so
a multidisciplinary non-pharmacological approach may avoid some of these pitfalls.”” These services are often delivered in
parallel rather than through a single coordinated model. The present study does not establish superiority over conventional care
because it was observational and lacked a parallel control group. However, the findings suggest that coordinated multidisciplinary
care may offer advantages over fragmented care by allowing synchronized medication adjustment, measurement-based
monitoring, and rapid interdisciplinary communication. Several mechanisms may explain the observed stabilization and
improvement. Synchronized neurology and psychiatry assessment may reduce fragmented medication changes, especially for
dopamine-modulating agents that affect both motor and behavioral symptoms. Measurement-based care may allow earlier
detection of worsening symptoms. Social work and caregiver involvement may improve adherence, access to resources, safety
planning, and continuity of care. Together, these mechanisms may help explain why integrated care could influence psychiatric
and motor trajectories even in the absence of disease-modifying treatment. Future work would benefit from incorporating
neuroimaging data to elucidate neural mechanisms of clinical symptom trajectories and treatment response, including potential
changes to brain white matter and functional connectivity, as has been done by other research groups.*'~

Interpretation of outcomes in rare neurodegenerative diseases warrants particular attention to clinical relevance alongside
statistical significance. In such contexts, reliance solely on p-values may obscure clinically meaningful change. The
progressive and heterogeneous nature of HD—combined with symptom overlap between neurodegeneration and psychiatric
burden (eg, fatigue, psychomotor slowing)—further complicates the interpretation of standardized symptom scales. Within
this framework, the observed effect sizes for psychiatric and motor symptoms (4 = 0.13—0.36), though modest, gain greater
importance. Notably, cognitive performance did not significantly decline following clinic implementation, and the magnitude
of change on the MoCA (<1 point) was not clinically meaningful. In our cohort, MoCA scores did not show meaningful
longitudinal decline, a pattern that aligns with prior longitudinal work indicating that brief cognitive screening tools such as the
MoCA may lack sensitivity to detect short-term cognitive change in manifest HD despite capturing cross-sectional impair-
ment. Specifically, in a 12-month study comparing brief cognitive tests to comprehensive neuropsychological measures,
MoCA demonstrated reasonable cross-sectional validity but was less effective than the UHDRS cognitive component at

reflecting short-term change in HD patients over a 12-month interval.*®
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Motor symptoms demonstrated significant improvement following multidisciplinary clinic implementation. Motor
severity, as measured by the UHDRS motor subscale, significantly decreased following clinic implementation. In natural
history cohorts of manifest HD, motor scores typically worsen over comparable intervals, reflecting progressive striatal
degeneration. Against this expected trajectory, the observed reduction in motor severity may reflect improved pharma-
cologic coordination, earlier adjustment of dopamine-modulating agents, and mitigation of behavioral exacerbators that
amplify functional impairment. While causal inference cannot be established, the directional shift in motor trajectory
warrants further prospective investigation. Reductions in both depressive and anxiety symptoms were observed over the
intervention period. Both PHQ-9 and GAD-7 reflect moderate effect sizes. Although the average reductions in PHQ-9
and GAD-7 scores fell just below commonly accepted thresholds for minimally clinically important differences (MCID)
typically 4-5 points for PHQ-9 and 3—4 points for GAD-7—the observed effect sizes suggest that a meaningful subset of
participants likely experienced symptom changes perceptible in daily functioning. Psychiatric symptoms in HD are
increasingly recognized as intrinsic manifestations of frontostriatal circuit dysfunction rather than purely reactive
phenomena. Depression and anxiety have been associated with accelerated functional decline and reduced quality of
life. The observed stabilization of depressive and anxiety trajectories following clinic implementation may reflect
coordinated psychotropic optimization, systematic suicide risk assessment, and structured psychosocial support
embedded within neurologic care. In progressive neurodegenerative conditions, interruption of psychiatric worsening
may indirectly influence adherence, engagement, and overall functional outcomes. Depression and anxiety are highly
prevalent in HD, with reported lifetime rates ranging from 40% to 60%, and they substantially reduce quality of life
while influencing the trajectory of cognitive and motor symptoms.?®>* Prior studies demonstrate that multidisciplinary
models and integrated psychiatric care can effectively address the complex emotional and behavioral manifestations of
HD, improving coping, adherence, and psychosocial functioning.>>-°

Several interrelated mechanisms may underlie the observed patterns. Synchronized evaluation by neurology and
psychiatry likely reduced fragmented medication adjustments, particularly for dopamine-modulating agents with dual
motor and behavioral effects. Also, embedding measurement-based care (PHQ-9, GAD-7, UHDRS, MoCA) within
clinical workflow enabled early detection of symptom shifts and timely intervention. The inclusion of social work and
caregiver engagement is commonly stated to help but limited empirical evidence is available to demonstrate the benefit of
a multidisciplinary approach. Together, these system-level modifications allowed for a proactive, individualized
approach, one that may be uniquely suited to the fluctuating course and psychosocial complexity of HD, and that
demonstrates potential to shift clinical trajectories even in the absence of statistically large effects.

Limitations

The observational pre—post design precludes causal inference, as improvements could reflect regression to the mean, spontaneous
remission, or unmeasured confounders such as concurrent life events or medication adjustments. The modest sample size limits
statistical power and generalizability, and the possibility of false negative findings (Type II error) cannot be ruled out, particularly
for outcome measures (eg, MoCA scores) in which fewer subjects were available for analyses. The lack of external validation
also limits confidence in generalizability. In a similar vein, the stability of cognitive outcomes should be interpreted with caution
given the potential for skewed distributions (eg, ceiling effects), as well as limited sample heterogeneity, though it is encouraging
that we obtained the same pattern of results when applying non-parametric statistical techniques to the data. Future studies are
warranted in larger sample sizes, ideally with a control group, to replicate our findings before drawing definitive conclusions.
While we acknowledge that replication may be limited by variability in clinical implementation practices, as well as differences
in chosen outcome measures, our goal was to assess the potential effects of multidisciplinary integrated care in a “real world”
clinical setting, as opposed to a tightly regulated research trial. It will be informative to see whether our findings hold in other
clinics who adhere to core tenets of multidisciplinary integrated care but may have different implementation practices and
outcome measures. It is possible that treatment effects will be enhanced or attenuated in such cases. Measurement overlap
between psychiatric symptoms and neurodegenerative features may have influenced symptom ratings. Of note, treatment
heterogeneity, including variation in pharmacologic regimens, psychotherapy exposure, and caregiver engagement, was not
controlled for and may have influenced outcomes. Additionally, absence of a parallel non-intervention control cohort limits the
ability to distinguish intervention effects from natural variability or regression to the mean.
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Conclusion

In a progressive neurodegenerative condition with limited therapeutic options, multidisciplinary integrated care offers
meaningful clinical benefit. Prior research has demonstrated that care models that incorporate psychiatry, neurology,
social work, and psychotherapy may enable earlier detection and more effective treatment of psychiatric comorbidities
but empirical evidence of outcomes is lacking.’” By demonstrating stabilization or improvement in psychiatric and motor
symptom trajectories using validated longitudinal measures, this study provides preliminary quantitative evidence that
a structured multidisciplinary clinic model may influence measurable motor and psychiatric trajectories in Huntington’s
disease. These preliminary findings suggest that a structured multidisciplinary clinic model may be associated with
stabilization or improvement in psychiatric and motor symptom trajectories in Huntington’s disease. While the observa-
tional design precludes causal inference, the results provide quantitative support for further prospective evaluation of
integrated neurobehavioral care models in HD. Controlled studies are needed to determine whether coordinated multi-
disciplinary care produces durable benefits beyond conventional symptomatic management.
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