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Abstract  

Behavioral symptoms are an important feature of Huntington’s disease and contribute to 

impairment in quality of life. The Movement Disorder Society commissioned the assessment 

of the clinimetric properties of rating scales in Huntington’s disease in order to make 

recommendations regarding their use, following previously used standardized criteria. A 

systematic literature search was conducted to identify the scales used to assess behavioral 

symptoms in Huntington’s disease. For the purpose of this review, seven behavioral domains 

were deemed significant in Huntington’s disease: irritability, anxiety, depression, apathy, 

obsessive-compulsive behaviors, psychosis and suicidal ideation. We included a total of 27 

behavioral rating scales, 19 of which were of a single behavioral domain, and the remaining 8 

scales included multiple behavioral domains. Three rating scales were classified as 

“recommended” exclusively for screening purposes:  the Irritability Scale for irritability, and 

the Beck Depression Inventory-II and the Hospital Anxiety and Depression Scale for 

depression. There were no “recommended” scales for other purposes such as diagnosis, 

severity or change in time or to treatment. The main challenges identified for assessment of 

behavioral symptoms in Huntington’s disease are the co-occurrence of multiple behavioral 

symptoms, the particular features of a behavioral symptom in Huntington’s disease, as well as 

the need to address stage- and disease-specific features, including cognitive impairment and 

lack of insight. The committee concluded that there is a need to further validate currently 

available behavioral rating scales in Huntington’s disease to address gaps in scale validation 

for specific behavioral domains and purpose of use. 
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INTRODUCTION 

 

Behavioral problems are important in Huntington’s disease (HD), in addition to the motor and 

cognitive symptoms. The prevalence of behavioral problems in HD varies across studies with 

rates as high as 87%.1 Apathy, depression, irritability and obsessive-compulsive behaviors are 

common in HD2 and present across all stages of the disease.  Behavioral symptoms, which 

have a negative impact on quality of life of patients and their caregivers, can precede the 

development of motor features that are most often used for a clinical diagnosis of HD in both 

clinical practice and research.3,4 No treatment has been specifically developed for behavioral 

symptoms in HD.5, 6 In order to develop effective interventions, rating scales need to provide 

psychometrically valid outcomes. Several rating scales, some of which were developed 

specifically for HD, are available and have been used to assess behavioral symptoms in HD. 

However, it is unclear which scales in HD are appropriate for screening, for assessing the 

severity of behavioral symptoms, the change in severity over time or after an intervention. In 

this review, we were mandated to assess all behavioral rating scales used in HD studies and to 

evaluate their validation in HD providing a recommendation on their use following criteria 

previously defined by the International Parkinson and Movement Disorder Society (MDS). 

For the purpose of this review, we considered seven behavioral domains that were deemed 

significant in HD: irritability, anxiety, depression, apathy, obsessive-compulsive behaviors, 

psychosis and suicidal ideation.7 

 

METHODS 

 

Organization and critique process 

The Committee on Rating Scales Development of the MDS appointed a team of 10 members 

(sub-committee) to review rating scales used in HD to assess behavioral symptoms, these 
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members included neurologists, psychiatrists, a physiotherapist (all specialists in HD), and an 

expert in scale development and clinimetrics (A.M.D.). Two task force members evaluated 

each scale. If a task force member had been involved in the development of a scale, he/she 

was not involved in its review. Data were extracted into a pro forma provided by the MDS 

and adapted for the purpose of the current review. Scale assessment included the description 

of the scale, its availability, context of use, and reported clinimetric properties in patients with 

HD.  All sub-committee members jointly assessed the completed reviews of the scales. Any 

unresolved issues and limitations of the critiqued scales were identified for discussion and 

reporting. The final recommendations were based on consensus among the sub-committee 

members and the liaison member of the Committee on Rating Scales Development of the 

MDS (EC). 

Selection of scales 

The methodology for this review was modeled on previously used methodology.8 A literature 

search was performed using Medline on PubMed, Web of Science, EMBASE, and Psychinfo. 

The keywords used in the search included: “Huntington*” OR  ”Westphal variant” OR 

“juvenile Huntington*”, and the terms “scale” OR “questionnaire” OR “index” OR “measure” 

as well as keywords related with the seven behavioral domains selected for the purpose of the 

review: depressi*, anxiety, obsessi*, compulsi*, apathy, irritability, delusion, psycho*, 

hallucination*, suicid*. For each identified scale, a search was conducted for the terms 

“Huntington's disease,” or “Huntington disease” or “Huntington*” and the name of the scale.  

Manuscripts published before March 2015 were retrieved using the above search strategy and 

thoroughly screened by the chair of the sub-committee (T.A.M.) to ascertain which rating 

scale had been used in each study.  

Inclusion/exclusion for review 

Scales used at least once in HD populations (subjects at risk, presymptomatic gene carriers 
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and symptomatic HD patients) were included. Scales were excluded from review if: not 

available in English, only mentioned in reviews but not used in an original study, created for 

the sake of a specific study without any information about their structure or use, or full-paper 

not available (e.g., abstract format only). 

Criteria for rating  

We followed the Classification System For Scale Recommendation sued by MDS that uses 

three criteria: (1) Use in HD populations; (2) Use in HD by groups other than the original 

developers and data on its use were available; (3) The available clinimetric/psychometric data 

in HD supports the goals of screening, diagnosis ) (e.g., evaluation of sensitivity/specificity, 

score cut-points, and reliability), measurement of measurement of severity or changes of 

severity in time (e.g., evaluation of reliability, construct validity, responsiveness and score 

discrimination across levels of symptom severity) (for further details, see table 1.) 

 

RESULTS 

 

Identified Scales and Their Utilization in Clinical Research 

A total of 52 rating scales were identified that have been used in HD research studies. 

Fourteen of these rating scales were excluded after abstract review: twelve did not have a 

construct matching one of the domains selected for the review and two did not have a full-

paper report available (Lille Apathy Rating Scale, UCSD Huntington's Disease-Behavioral 

Questionnaire). Of the remaining scales, 38 behavioral rating scales were included for further 

analyses. Eight scales that assess formal psychiatric diagnosis were identified and were 

included in our review. After detailed assessment, 11 behavioral rating scales and six 

diagnostic instruments were excluded (See Supplementary material part 1 for excluded 

scales/diagnostic instruments). The remaining 27 behavioral rating scales were grouped 
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according to the number of covered behavioral domains in single behavioral domain scales 

(n=19) and scales assessing multiple behavioral domains (n=8). Scales assessing a single 

behavioral domain were distributed as follows: depression (n=7), obsessive-compulsive 

behaviors (n=4), apathy (n=3), irritability (n=2), anxiety (n=2), and suicidal ideation (n=1).  

No single behavioral domain scale on psychosis was identified.   

Overall, based on a detailed review, three behavioral rating scales were classified as 

“recommended”:  the Irritability Scale (IS) for irritability, and the Beck Depression Inventory 

(BDI) and the Hospital Anxiety and Depression Scale (HADS) for depression. Fourteen rating 

scales were classified exclusively as “suggested”, (see Table 2). Ten rating scales were 

classified exclusively “listed” (see Table 3). 

 

Critique of Behavioral Scales 

We provide a summary description of the behavioral rating scales classified as recommended 

or suggested. See Supplementary material part 2. for a full description of all included 

behavioral rating scales. 

 

I. SCALES WITH A SINGLE BEHAVIORAL DOMAIN ASSESSED 

 

a. Irritability  

 

Irritability Scale (IS) 

The IS is designed to screen and rate the severity of irritability during the previous two to four 

weeks.9, 10 The items are administered in a patient self-report and informant/caregiver-rated 

version of the IS. The IS has been used in studies with both presymptomatic and manifest HD 

populations,9, 11, 12. The IS has high internal consistency (Cronbach alpha of 0.90 and 
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higher).12 A moderate inter-rater reliability for presence of irritability has been reported 11, 12 

for the patient-completed and caregiver forms (overall ICC = 0.61, 95% CI = 0.50 – 0.72), 

being higher when spouses/partners are the informants (ICC = 0.75).12 The IS inter-rater 

agreement is lower in the most cognitively impaired.11 A degree of convergent validity 

(Spearman ρ=0.56) has been shown between the IS and the irritability item of the Unified HD 

Rating Scale (UHDRS).12  

Recommendation: “recommended” for screening of irritability, “suggested” for 

assessing severity of irritability, as there are no data on reliability and other metrics to 

support the latter purpose.  

 

b. Anxiety  

 

Hamilton Anxiety Rating Scale (HAM-A)  

The HAM-A is a 14-item questionnaire administered by clinical staff that evaluates the 

severity of anxiety.13  The 14 items encompass a number of symptoms and are grouped into 

two domains: psychic anxiety (mental agitation and psychological distress) and somatic 

anxiety (physical complaints related to anxiety).13 The HAM-A has been used to evaluate 

anxiety in at-risk individuals and manifest HD,14-16 and was used in one interventional trial for 

chorea.15 The sparse clinimetric properties of the HAM-A available in HD show moderate 

divergent validity with the HAM-D (Pearson correlation: 0.49, p=0.001).16 

Recommendation: “suggested” for assessing severity of anxiety, as reliability and other 

metrics remain to be characterized in HD. 

 

State-Trait Anxiety Inventory (STAI) 

The STAI is a self-reported scale composed of two subscales that evaluate current levels of 
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anxiety (“state anxiety” and “trait anxiety”). The STAI is widely used to assess for the 

presence and severity of anxiety in clinical settings.17 Each item is scored on a four-point 

Likert-type scale from “not at all/almost never” to “very much so/always”. Half the questions 

of each scale relate to the presence of anxiety while the other half relate to its absence. The 

STAI has been widely used in at-risk, presymptomatic and manifest HD for the assessment of 

severity of anxiety.18-21 It is not suitable for use in advanced stages of HD, due to its self-

report nature. There is evidence of good convergent validity (Spearman ρ (irritability, 

depression and anxiety scale/IDA –Anxiety subscale): 0.715 - 0.827) but weak divergent 

validity with overlap with depression and irritability as measured by the Irritability, 

depression and anxiety scale (IDA) scale (Spearman ρ: 0.646 - 0.806).19 

Recommendation: “suggested” for assessing severity of anxiety, as reliability data are not 

available for HD. 

 

c. Depression  

 

Beck Depression Inventory (BDI) 

The BDI is a widely used multiple-choice self-report inventory for evaluating the severity of 

depression. Each item relates to how the patient has been feeling during the past two weeks. 

The different versions of the BDI have been used in over 50 studies in people at risk, 

presymptomatic and manifest HD, including the REGISTRY study,1 and the Neurobiological 

Predictors of Huntington’s Disease study (PREDICT-HD).3 The criterion validity of the BDI-

II for the diagnosis of depression was studied in manifest HD against the Schedules for 

Clinical Assessment in Neuropsychiatry (SCAN), providing an optimal cut-off score of 10/11 

for the diagnosis of depression: sensitivity 1.00, specificity 0.66, and area under the curve of 

0.856.22 Inter-rater agreement between patients and caregivers for presence of depressive 
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mood using a single item of the BDI-I varied from moderate to good, with better agreement 

for intact cognition.11  

Recommendation: “Recommended” for screening of depression, “suggested” for 

assessing severity of depression, as data are more complete and adequate for screening and 

sparse and incomplete in terms of reliability for assessment of severity of depression in HD. 

The BDI-II should be used as it is a revision of the BDI-I and reflects more recent DSM 

criteria. 

 

Depression Intensity Scale Circles (DISCs) 

The DISCs is a simple and intuitive six-point scale developed to assess current depressed 

mood in those who may have difficulty completing conventional assessments, such as patients 

with cognitive and/or communicative deficits. It does not assess cognitive depressive thoughts 

or somatic equivalents of depression. The scale has been used in HD patients to screen for 

depression with acceptable sensitivity (0.92) and specificity (0.82) reported in a single 

validation study in HD using the SCAN as the gold standard.22 No other clinimetric data are 

available in HD patients. 

Recommendation: “Suggested” for screening of depression, as data available are scarce 

and require further assessment.  

 

Montgomery-Ǻsberg Depression Rating Scale (MADRS) 

The MADRS is a scale that requires the clinician to have some experience with depression. A 

self-report version is also available. The scale covers mood (four items), anxiety, appetite, 

sleep, functional status, ability to think, and general psychiatric distress, but do not include 

somatic or psychomotor symptoms of depression. The MADRS has been used in six studies 

in patients with HD.19, 23-27 One of these studies showed that patient-reported MADRS scores 
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were significantly correlated with the depression (Spearman ρ: 0.90, p ≤ 0.001) and anxiety 

(Spearman ρ: 0.77, p ≤ 0.001) subscales of the IDA scale, as well as with its irritability 

subscales (Spearman ρ: 0.62-0.67, p ≤ 0.001), but not with the caregiver-rated patient 

irritability measured by the Irritability-Apathy Scale (IAS).19 

Recommendation: “Suggested” for assessing severity of depression, as limited clinimetric 

data exist in HD. 

 

Hamilton Depression Rating Scale (HAM-D) 

The HAM-D is a widely used and accepted interviewer-rated scale for evaluating the severity 

of depression over the previous week. It was originally developed for hospital inpatients 

suffering from affective disorder, which explains the emphasis on melancholic and physical 

symptoms of depression. The HAM-D has been used in many studies in HD to assess 

depressive symptoms,16, 28, 29 including clinical trials.30-34 It has been shown to correlate with 

the “depressed mood” item of the UHDRS (r=0.917).35 The use of the HAM-D in clinical 

trials has been associated with variable results in terms of a change over time (see further 

details in Discussion). 30-33 

Recommendation: “Suggested” for assessing severity of depression, as there is a lack of 

data on reliability for a higher level of recommendation of its use in HD. 

 

d. Apathy  

 

Apathy Scale (AS) 

The AS assesses the presence and severity of apathy, and considers cognitive, emotional, and 

behavioral symptoms, with the patient being questioned by the clinician. The AS is a 

modified and abridged version of the Apathy Evaluation Scale which was originally 
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developed for patients with PD. It has been used in several studies to assess apathy in 

presymptomatic and manifest HD patients.11, 37-40 Caregiver information can be used to 

complete the scale if there are concerns about HD patients having a lack of insight.11, 37, 38 

Inter-rater agreement for the presence of apathy in HD varies according to cognitive 

impairment, being poor for those with lower MMSE scores (k=0.11 vs. k=0.57 for those with 

more intact cognition).11 There is a strong association between the AS and a DSM-IV 

diagnosis of depression in HD (OR: 23.84, 95% CI: 2.40 - 237, p=0.007).40 AS scores have 

not been found to correlate with hypokinesia in HD.37  

Recommendation: “Suggested” for screening of apathy. Association with depression 

requires further characterization. 

 

Apathy subscale of the Frontal Systems Behavior Scale (FrsBE) 

The FrsBE, formerly named Frontal Lobe Personality Scale was designed to measure frontal 

lobe behavior syndromes theoretically associated with three distinct frontal subcortical 

circuits: apathy, disinhibition, and executive dysfunction. 41 A total score as well as three 

subscale scores are calculated. Clinician, family- and self-rated parallel forms are available. 

While it is an easy to use scale for assessing frequency of symptoms, and can be used in 

patients with dementia, problems with reverse coding and factor analysis warrant refinement 

of item composition.41, 42 A modified 18-item version of the FRsBE has been used.42 The 

Apathy subscale of the FrsBE has been used in large observational and imaging studies 

(PREDICT-HD, IMAGE-HD) in presymptomatic and early HD.3, 41-43 No clinimetric 

validation study has been performed specifically in HD, and most of the data were generated 

in a mixed population that included manifest HD, PD, dementias of different etiologies, head 

injury and stroke.41  
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Recommendation: “suggested” for assessing severity of apathy. The FrsBE lacks 

clinimetric assessment in a “pure” HD population.  

 

Apathy Evaluation Scale (AES)  

The AES was developed to quantify abnormalities in goal-directed behavior, goal-related 

thought content and emotional indifference related with apathy. Three versions are available: 

clinician (AES-C), self-rated (AES-S) and informant (AES-I) versions. The AES-C and AES-

S are the most widely used. The AES-C requires minimal training. In HD, there is evidence of 

convergent validity of the AES-C behavioral dimension with the apathy factor of the Problem 

Behaviors Assessment for Huntington's Disease (PBA-HD; Pearson correlation, r = 0.50, 

p<0.01), and of divergent validity for depression measured by the PBA-HD (Pearson 

correlation, r = 0.16, p=n.s.). 44 There is one HD study using the AES-S to assess drug 

effects,45 and another study which does not clearly specify which of the AES scales it uses 

(presumably the AES-C).44 

Recommendation: “Suggested” for assessing severity of apathy. In virtue of the risk of 

lack of insight by HD patients, the AES-C is favored. 

 

e. Obsessive Compulsive Behaviors 

 

Schedule of Compulsions, Obsessions and Pathological Impulses (SCOPI) 

The SCOPI is a validated, multidimensional self-report scale developed to screen and 

measure the severity of obsessive-compulsive behaviors. 46 It comprises five subscales: 

checking, cleanliness, compulsive rituals, hoarding, and pathologic impulses. 46 The SCOPI 

has been used in PREDICT-HD and IMAGE-HD studies.43, 47, 48 The PREDICT study results 
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showed an inverted-U pattern of increasing obsessive-compulsive behaviors with probability 

of motor phenoconversion.49  

Recommendation: “Suggested” for assessing severity of obsessive-compulsive behaviors. 

Core clinimetric properties (i.e., reliability, validity) of the SCOPI require assessment in HD. 

 

 

II. SCALES WITH MULTIPLE BEHAVIORAL DOMAINS ASSESSED 

 

Irritability, depression and anxiety scale (IDA)  

Behavioral domains assessed in review: Irritability, depression and anxiety 

 

The IDA is a self-reported scale initially developed to assess primarily irritability with a 

component of outward (behavioral expression of irritability) and inward (thoughts of self-

arm) irritability.50 Measures of depression and anxiety were also included,50 but the different 

domains of the IDA frequently are reported separately. Each item of the IDA is rated on a 

four-point scale. The full version of the IDA has rarely been used in HD.19 The Snaith’s 

Irritability Self-Assessment Scale (SIS) corresponds to the set of items related to irritability 

found in the IDA. The SIS has been used in various studies in HD in both presymptomatic 

and manifest HD populations, 19, 51-54 at times in conjunction with the HADS as a composite 

psychiatric morbidity score coined HADS-SIS.53, 55 In HD, good convergence validity has 

been demonstrated with the IAS for inward irritability (Spearman ρ = 0.80) and poor 

divergent validity (as the correlations are in the moderate to high range) has been reported 

with the MADRS (Spearman ρ = 0.62 and 0.67) and the STAI (Spearman ρ = 0.66 and 0.8) 

for both outward and inward irritability subscales.19  

Recommendation: “Suggested” for assessing severity of irritability, with a need to assess 
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reliability in HD. 

 

Irritability-Apathy Scale  

Behavioral domains considered for review: Irritability and apathy 

 

The IAS was developed to measure apathy and irritability in patients with dementia, including 

Alzheimer’s disease (AD) and HD. 56 Each item of the apathy subscale is scored by the 

caregiver from 1-5, while on the irritability subscale one item is scored from 1-5, and the four 

remaining items are scored from 1-3. It is weighted towards behavioral aspects.56 The IAS has 

been used to assess irritability14, 19, 56 and apathy14 in HD patients. There is a good internal 

consistency (Cronbach alpha ranging from 0.66 – 0.81), inter-rater reliability (kappa= 0.98) 

and test-retest (kappa= 0.88) reliability for both the apathy and the irritability subscales.56 

There is some evidence of validity of the irritability subscale,56 but the validity of the apathy 

subscale is unknown.56  

Recommendation: “Suggested” for assessing the severity of irritability, with a scarce 

clinimetric assessment in HD. 

 

The Hospital Anxiety and Depression Scale (HADS) 

Behavioral domains considered for review: Anxiety and depression 

 

The HADS is a widely used patient-completed scale developed to screen for current anxiety 

and depression in general (non-psychiatric) medical outpatients. It consists of two subscales 

which assess anxiety and depression levels. The HADS is weighted toward the emotional 

aspects of depression and does not include physical and cognitive symptoms, or suicidal 

ideation. The anxiety subscale covers panic and generalized anxiety. The HADS has been 
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used to assess depressive and (more rarely) anxiety symptoms in several studies in at-risk, 

presymptomatic, and manifest HD populations.22, 43, 47, 48, 51, 53, 54, 57-59 The HADS has been 

used together with the SIS (HADS-SIS).53, 55 Excellent sensitivity (1.00) and good specificity 

(0.79) have been reported in HD for the HADS-depression subscale, using the SCAN 

diagnosis of depression.22 A factor analysis conducted in HD populations supports an eight-

item version of the HADS to be used as a measure of general distress equally distributed by 

anxiety and depression items.60  

 

Recommendation: “Recommended” for screening depression, and “suggested” for 

assessing the severity of depression, as there are no reliability data in HD for a higher level 

of recommendation of use for severity.  

 

Problem Behaviors Assessment for Huntington's Disease - Short Form (PBA-s) 

Behavioral domains considered for review: Depression/affective, apathy and irritability 

 

The PBA-s is a semi-structured interview designed specifically for rating the severity and 

frequency of behavioral abnormalities in HD over the previous four weeks.61 The short form 

is derived from the original PBA-HD61 and includes apathy, irritability and affective 

subscales, with the latter including items of “depressed mood”, “anxiety” and “suicidal 

ideation”. The PBA-s has one item for “paranoid thinking” and another for  

“hallucinations”.62 The PBA-s can be completed in by a clinician trained in its use, and relies 

on patient and caregiver recall, as well as clinician judgment.63 The PBA-s has been used in a 

few studies in HD in presymptomatic and early manifest HD, many of them with samples 

from TRACK-HD,64 reporting the total scores of the PBS-s or its subscores. The apathy 

subscore has been used in isolation.65, 66 Factor analysis reveals that a three-factor solution 



 19 

explains 57.4% of total variance.62 The PBA-s is being used in ongoing clinical trials. For 

inter-rater reliability, weighted kappa was 0.74 for severity and 0.76 for frequency. After 

accepting a ±1 point variation for presence of  ‘agreement’,62 the ‘clinically significant’ 

weighted kappa was 0.94 for severity and 0.92 for frequency.  There is no assessment of 

reliability for each one of the behavioral factors alone. 62 There is more data available for the 

PBA-HD but these cannot be assumed to apply to the PBA-s.38, 67 

Recommendation: “Suggested” for screening of behavioral symptoms, including 

depression/affective, apathy and irritability domains in HD, and the overall severity of 

behavioral symptoms in HD. The PBA-s warrants a more comprehensive clinimetric 

assessment.  

 

Neuropsychiatric Inventory (NPI) 

Behavioral domains assessed in review: Depression, apathy, irritability, psychosis, and 

anxiety. 

 

The NPI was developed to distinguish frequency and severity of behavioral changes that 

occur in AD and other dementias, and to facilitate rapid behavioral assessment through the 

use of screening questions. There are various versions of the NPI. The 10-item version 

assesses 10 neuropsychiatric disturbances: delusions, hallucinations, agitation/aggression, 

depression, anxiety, euphoria/elation, apathy/indifference, disinhibition, irritability/lability, 

and aberrant motor behaviors (for other versions, Supplementary material part 2.). A total NPI 

score and scores for the individual symptom domains are calculated. The NPI symptom 

domain scores have been used in HD to assess neuropsychiatric manifestations in various 

studies.68-71 In clinical trials, only the total score of the NPI has been used to characterize the 

study population and never as a primary outcome.30, 72 The limited clinimetric data available 
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in HD reveal overlap of the different domains, namely irritability with anxiety (r=0.88), and 

depression (r=0.48).69 There are no data on reliability of the NPI in HD.  

Recommendation: “Suggested” for assessing severity of behavioral symptoms, including 

depression, apathy, irritability, psychosis, and anxiety as individual items of the NPI.  

 

The Unified Huntington's Disease Rating Scale, behavioral section (UHDRS-b) 

Behavioral domains considered for review: Irritability/aggression, apathy, depression, 

obsessive-compulsive behaviors, and psychosis. 

 

The UHDRS-b was developed to assess behavioral abnormalities in HD. The emphasis of the 

UHDRS is on clinical features that are likely to show rapid progression and that can be 

assessed briefly.73 The UHDRS-b covers depression, apathy, anxiety, irritability/aggression, 

obsessive-compulsive behaviors, and psychosis. Each item is rated for severity and frequency 

on a five-point scale referring to the previous month. The total score for each item is obtained 

by multiplying frequency by severity. The UHDRS has been used in numerous studies of HD 

and randomized controlled trials, either using the total score or specific item domains.2, 74-81 A 

cut-off score of ≥ 6 for presence of depressed mood was reported using the corresponding 

item of the UHDRS-b.35 While the internal consistency with a Cronbach alpha of UHDRS-b 

was 0.83,73 factor analyses have shown heterogeneous factor solution for depression and 

irritability.2, 75, 82 Convergent validity has been reported between the depression items of the 

UHRDS-b and the item ‘Feel sad’ of the BDI (correlation coefficient: 0.834, p<0.01).35 There 

are no data available for reliability.  

Recommendation: “Suggested” for assessing severity and screening of behavioral 

symptoms, including irritability, apathy, depression, obsessive-compulsive behaviors 

and psychosis, considering the individual items of the UHDRS-b. Further clinimetric testing 
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is required to support its use with a higher level of recommendation. 

 

Schedules for Clinical Assessment in Neuropsychiatry  

Behavioral domains considered for review: Depression, apathy, irritability, psychosis, 

anxiety, obsessive-compulsive behaviors and suicidal ideation. 

 

The SCAN consists of an inventory containing most neuropsychological domains allowing 

for a computer-based diagnosis according to DSM-IV and/or ICD-10.83 It was developed for 

epidemiological purposes in general psychiatric populations. At its core is the Present State 

Examination (PSE 10). The PSE 10 has 23 sections to be used according to the patient’s 

symptoms. The PSE (versions 9 and 10) have been used to screen for depression, but not the 

other domains, in multiple studies in HD.22, 84-86 The PSE-10 was used as the gold standard for 

criterion validity of self-reported depression rating scales in HD.22 There are no other data 

related to clinimetrics for the PSE-10. The latest version of the SCAN has not been yet 

updated for the DSM-V.  

Recommendation: “Suggested” for screening of depression. Further clinimetric testing is 

required to support its use at a higher level of recommendation.  
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DISCUSSION 

 

In the current review, we conclude that for some behavioral domains in HD there are scales 

that we can recommend only for screening, based on the methodology followed by the MDS 

for the assessment of scale development. For irritability, the IS is recommended for screening 

purposes. For depression, the BDI-II and the HADS are recommended for screening purposes 

only. For other behavioral domains, a number of scales are suggested. No recommended or 

suggested scales for psychosis or suicidal behavior were identified. These recommendations 

differ slightly from those provided on the NINDS-Common Data Elements which is explained 

by the current review being based on explicit rules for inclusion and exclusion of scales as 

well as for the recommendation levels provided, and not a consensus-based report as was the 

case for NINDS-Common Data Elements. 

 

These findings of our review highlight a gap in scale development in HD for apathy, anxiety, 

obsessive-compulsive behaviors, psychosis, and suicidal behavior with the need to validate 

scales for the assessment of severity of behavioral symptoms in HD. For both rating scales 

developed and validated specifically in HD for a global assessment of behavioral symptoms, 

the assessment of reliability performance is warranted. The knowledge about these 

measurement properties will allow a more meaningful use of these scales in HD studies, 

namely in the context of clinical trials.  

 

The current review identified various challenges in the development and application of 

behavioral rating scales in HD: 

 Behavioral symptoms observed in HD may not fit formal diagnoses suggested by 

international classification systems such as the DSM7 that are frequently used as the 
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gold standard for psychiatric diagnoses. In addition, there is no widely accepted 

definition of behavioral symptoms in HD, including irritability, apathy, or 

depression.  This is a limitation in the assessment of scale validity in HD.  

 The traditional classification systems have several shortcomings: an overlap between 

the physical manifestations of psychiatric syndromes and the physical manifestations 

of HD (e.g. weight loss may be present regardless of the mood status and may not be 

directly associated with depression). Other behavioral symptoms that may be part of a 

behavioral spectrum in HD and lack a proper definition include hostility, agitation, 

disinhibition and impulsivity. Like apathy, no gold standard exists for the assessment 

of these neuropsychiatric features.  

 There is a co-occurrence of behavioral symptoms in HD when assessed by behavioral 

rating scales, namely the case of depressed mood and anxiety clustered in a single 

factor (PBA-s), apathy and depression (Apathy Scale), and irritability and anxiety 

(Irritability self-assessment scale of the IDA). This overlap may be secondary to the 

limitations of currently used rating scales in terms of their construct when applied to 

HD, but may suggest that there are behavioral constructs specific to HD that should be 

considered when developing behavioral rating scales for use in this patient population.   

 The validation process of behavioral rating scales in HD should consider the existence 

of identifiable disease stages. The current discussion of new formal diagnostic criteria 

for HD may provide a framework for defining disease stages in which behavioral 

symptoms and scale use can be rigorously assessed in prodromal or symptomatic HD 

populations.87 For example, rating scales may be specifically developed to capture 

subtler changes at a prodromal stage and require different clinimetric properties than 

when validated to be used in a symptomatic stage. Another aspect to consider when 
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validating a clinical rating scale is the effect on behavioral symptoms of medications 

used in HD. 

 The presence of cognitive impairment and lack of insight of patients should be 

considered in scale development in HD, in particular, considerations about the validity 

of self-rating and caregiver-rated scales in HD should be taken into account. The use 

of self-report scales is not generally recommended, particularly in advanced stages, 

but lack of insight may already be present at the prodromal stage. The use of collateral 

information should be considered when developing scales to assess behavioral 

symptoms in HD. This consideration requires that specific clinimetric properties have 

to be considered during the development of the corresponding rating scale: caregiver 

reliability as well as the necessity of ensuring the same caregiver is used in 

longitudinal assessments.  

 No single domain scale for psychosis or suicidal behavior met the “suggested” or 

“recommended” criteria. While there are items of the UHDRS-b and PBA-s for 

psychotic symptoms, these have not been specifically validated for this cluster of 

behaviors. The Columbia Suicidal Severity Rating Scale, which is widely used in HD 

clinical trials for assessing suicidal ideation, requires clinimetric testing in HD to be 

considered appropriate in the setting of HD trials. 

 

In conclusion, there are ‘‘recommended’’ rating scales for screening of depression and 

irritability in HD. There are no scales recommended for assessing severity or change of 

severity over time, an important need when considering interventional studies for behavioral 

symptoms in HD. Currently, the committee recommends further development of available 

behavioral rating scales in order to fill the gaps identified. Both HD-specific scales and those 
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originally developed in non-HD populations can be used or modified in future development 

efforts, rather than developing a completely new scale(s). 

  



 26 

Author Roles.  

 

Tiago A. Mestre: 

1.       Research project: A. Conception, B. Organization, C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: A. Writing of the first draft; B. Review and Critique; 

 

Erik van Duijn: 

1.       Research project: A. Conception, C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Aileen M. Davis: 

1.       Research project: B. Organization, C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Anne-Catherine Bachoud-Lévi  

1.       Research project: C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Monica Busse 

1.       Research project: C. Execution; 

2.       Statistical Analysis: not applicable; 



 27 

3.       Manuscript Preparation: B. Review and Critique; 

 

Karen E. Anderson 

1.       Research project: not applicable; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Joaquim J. Ferreira  

1.       Research project: C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Philipp Mahlknecht  

1.       Research project: C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Vitor Tumas  

1.       Research project: C. Execution; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Cristina Sampaio  

1.       Research project: A. Conception, C. Execution; 

2.       Statistical Analysis: not applicable; 



 28 

3.       Manuscript Preparation: B. Review and Critique; 

 

Chris G. Goetz  

1.       Research project: none; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Esther Cubo  

1.       Research project: none; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Glenn T.  Stebbins  

1.       Research project: none; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique; 

 

Pablo Martinez-Martin  

1.       Research project: none; 

2.       Statistical Analysis: not applicable; 

3.       Manuscript Preparation: B. Review and Critique;  

  



 29 

Acknowledgments  

We would like to thank Anne-Marie Williams for the editorial support and Theresa Bolton for 

the assistance in literature search of the current review. We would like to thank developers of 

some of the scales for addressing our enquires. 

We would like to acknowledge the remaining members of the MDS Committee on Rating 

Scales Development: Deborah Hall, Santiago Perez Lloret, Sheng Luo, Johan Marinus, Laura 

Marsh, Anette Schrag and Matej Skorvanek 

  



 30 

 

References 

 

1. Orth M, European Huntington's Disease N, Handley OJ, et al. Observing Huntington's 

disease: the European Huntington's Disease Network's REGISTRY. J Neurol Neurosurg 

Psychiatry 2011;82:1409-1412. 

2. van Duijn E, Reedeker N, Giltay EJ, Eindhoven D, Roos RA, van der Mast RC. 

Course of irritability, depression and apathy in Huntington's disease in relation to motor 

symptoms during a two-year follow-up period. Neurodegener Dis 2014;13:9-16. 

3. Paulsen JS, Long JD, Ross CA, et al. Prediction of manifest Huntington's disease with 

clinical and imaging measures: a prospective observational study. The Lancet Neurology 

2014;13:1193-1201. 

4. Ho AK, Gilbert AS, Mason SL, Goodman AO, Barker RA. Health-related quality of 

life in Huntington's disease: Which factors matter most? Mov Disord 2009;24:574-578. 

5. Moulton CD, Hopkins CW, Bevan-Jones WR. Systematic review of pharmacological 

treatments for depressive symptoms in Huntington's disease. Mov Disord 2014;29:1556-1561. 

6. Mestre T, Ferreira J, Coelho MM, Rosa M, Sampaio C. Therapeutic interventions for 

symptomatic treatment in Huntington's disease. Cochrane Database Syst Rev 

2009:CD006456. 

7. van Duijn E, Craufurd D, Hubers AA, et al. Neuropsychiatric symptoms in a European 

Huntington's disease cohort (REGISTRY). J Neurol Neurosurg Psychiatry 2014;85:1411-

1418. 

8. Schrag A, Barone P, Brown RG, et al. Depression rating scales in Parkinson's disease: 

critique and recommendations. Mov Disord 2007;22:1077-1092. 

9. Kloppel S, Stonnington CM, Petrovic P, et al. Irritability in pre-clinical Huntington's 

disease. Neuropsychologia 2010;48:549-557. 

10. National Institute of Neurological Disorders and Stroke (NINDS). NINDS Common 

Data Elements Notice of Copyright, Irritability Scale. 

https://commondataelements.ninds.nih.gov/Doc/NOC/Irritability_Scale_NOC_Email.pdf Last 

accessed: 12 November 2015. 

11. Chatterjee A, Anderson KE, Moskowitz CB, Hauser WA, Marder KS. A comparison 

of self-report and caregiver assessment of depression, apathy, and irritability in Huntington's 

disease. J Neuropsychiatry Clin Neurosci 2005;17:378-383. 

12. Reedeker N, Bouwens JA, Giltay EJ, et al. Irritability in Huntington's disease. 

Psychiatry Res 2012;200:813-818. 

13. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol 

1959;32:50-55. 

14. Leroi I, O'Hearn E, Marsh L, et al. Psychopathology in patients with degenerative 

cerebellar diseases: a comparison to Huntington's disease. Am J Psychiatry 2002;159:1306-

1314. 

15. Lucetti C, Del Dotto P, Gambaccini G, et al. IV amantadine improves chorea in 

Huntington's disease: an acute randomized, controlled study. Neurology 2003;60:1995-1997. 

16. Zappacosta B, Monza D, Meoni C, et al. Psychiatric symptoms do not correlate with 

cognitive decline, motor symptoms, or CAG repeat length in Huntington's disease. Arch 

Neurol 1996;53:493-497. 

17. Spielberger CD, Sydeman SJ. State-Trait Anxiety Inventory and State-Trait Anger 

Expression Inventory. In: Maruish ME, ed. The use of psychological testing for treatment 

planning and outcome assessment. Hillsdale, N.J. ; Hove: L. Erlbaum Associates, 1994. 

https://commondataelements.ninds.nih.gov/Doc/NOC/Irritability_Scale_NOC_Email.pdf


 31 

18. Gargiulo M, Lejeune S, Tanguy ML, et al. Long-term outcome of presymptomatic 

testing in Huntington disease. Eur J Hum Genet 2009;17:165-171. 

19. Nimmagadda SR, Agrawal N, Worrall-Davies A, Markova I, Rickards H. 

Determinants of irritability in Huntington's disease. Acta Neuropsychiatr 2011;23:309-314. 

20. Decruyenaere M, Evers-Kiebooms G, Boogaerts A, et al. Prediction of psychological 

functioning one year after the predictive test for Huntington's disease and impact of the test 

result on reproductive decision making. J Med Genet 1996;33:737-743. 

21. Horowitz MJ, Field NP, Zanko A, Donnelly EF, Epstein C, Longo F. Psychological 

impact of news of genetic risk for Huntington disease. Am J Med Genet 2001;103:188-192. 

22. De Souza J, Jones LA, Rickards H. Validation of self-report depression rating scales in 

Huntington's disease. Mov Disord 2010;25:91-96. 

23. Bachoud-Levi AC, Maison P, Bartolomeo P, et al. Retest effects and cognitive decline 

in longitudinal follow-up of patients with early HD. Neurology 2001;56:1052-1058. 

24. Baudic S, Maison P, Dolbeau G, et al. Cognitive impairment related to apathy in early 

Huntington's disease. Dement Geriatr Cogn Disord 2006;21:316-321. 

25. Lundervold AJ, Reinvang I. Neuropsychological findings and depressive symptoms in 

patients with Huntington's disease. Scand J Psychol 1991;32:275-283. 

26. Sitek EJ, Soltan W, Robowski P, Schinwelski M, Wieczorek D, Slawek J. Poor insight 

into memory impairment in patients with Huntington disease. Neurol Neurochir Pol 

2012;46:318-325. 

27. Sitek EJ, Soltan W, Wieczorek D, et al. Self-awareness of executive dysfunction in 

Huntington's disease: comparison with Parkinson's disease and cervical dystonia. Psychiatry 

Clin Neurosci 2013;67:59-62. 

28. Brugger F, Hepperger C, Hametner EM, et al. [Predictors of mental and physical 

quality of life in Huntington's disease]. Nervenarzt 2015;86:167-173. 

29. Banaszkiewicz K, Sitek EJ, Rudzinska M, Soltan W, Slawek J, Szczudlik A. 

Huntington's disease from the patient, caregiver and physician's perspectives: three sides of 

the same coin? J Neural Transm 2012;119:1361-1365. 

30. Beglinger LJ, Adams WH, Langbehn D, et al. Results of the citalopram to enhance 

cognition in Huntington disease trial. Mov Disord 2014;29:401-405. 

31. Como PG, Rubin AJ, O'Brien CF, et al. A controlled trial of fluoxetine in 

nondepressed patients with Huntington's disease. Mov Disord 1997;12:397-401. 

32. Vitale C, Marconi S, Di Maio L, et al. Short-term continuous infusion of apomorphine 

hydrochloride for treatment of Huntington's chorea: A double blind, randomized cross-over 

trial. Mov Disord 2007;22:2359-2364. 

33. Holl AK, Wilkinson L, Painold A, Holl EM, Bonelli RM. Combating depression in 

Huntington's disease: effective antidepressive treatment with venlafaxine XR. Int Clin 

Psychopharmacol 2010;25:46-50. 

34. Brusa L, Orlacchio A, Moschella V, Iani C, Bernardi G, Mercuri NB. Treatment of the 

symptoms of Huntington's disease: preliminary results comparing aripiprazole and 

tetrabenazine. Mov Disord 2009;24:126-129. 

35. Rickards H, De Souza J, Crooks J, et al. Discriminant analysis of Beck Depression 

Inventory and Hamilton Rating Scale for Depression in Huntington's disease. J 

Neuropsychiatry Clin Neurosci 2011;23:399-402. 

36. Starkstein SE, Mayberg HS, Preziosi TJ, Andrezejewski P, Leiguarda R, Robinson 

RG. Reliability, validity, and clinical correlates of apathy in Parkinson's disease. J 

Neuropsychiatry Clin Neurosci 1992;4:134-139. 

37. Reedeker N, Van Der Mast RC, Giltay EJ, Van Duijn E, Roos RA. Hypokinesia in 

Huntington's disease co-occurs with cognitive and global dysfunctioning. Mov Disord 

2010;25:1612-1618. 



 32 

38. van Duijn E, Giltay EJ, Zitman FG, Roos RA, van der Mast RC. Measurement of 

psychopathology in Huntington's disease: the critical role of caregivers. J Nerv Ment Dis 

2010;198:329-333. 

39. Hubers AA, Reedeker N, Giltay EJ, Roos RA, van Duijn E, van der Mast RC. 

Suicidality in Huntington's disease. J Affect Disord 2012;136:550-557. 

40. van Duijn E, Reedeker N, Giltay EJ, Roos RA, van der Mast RC. Correlates of apathy 

in Huntington's disease. J Neuropsychiatry Clin Neurosci 2010;22:287-294. 

41. Stout JC, Ready RE, Grace J, Malloy PF, Paulsen JS. Factor Analysis of the Frontal 

Systems Behavior Scale (FrSBe). Assessment 2003;10:79-85. 

42. Duff K, Paulsen JS, Beglinger LJ, et al. "Frontal" behaviors before the diagnosis of 

Huntington's disease and their relationship to markers of disease progression: evidence of 

early lack of awareness. J Neuropsychiatry Clin Neurosci 2010;22:196-207. 

43. Poudel GR, Egan GF, Churchyard A, Chua P, Stout JC, Georgiou-Karistianis N. 

Abnormal synchrony of resting state networks in premanifest and symptomatic Huntington 

disease: the IMAGE-HD study. J Psychiatry Neurosci 2014;39:87-96. 

44. Naarding P, Jaanzing JG, Eling P, van der Werf S, Kremer B. Apathy Is Not 

Depression in Huntington’s Disease. J Neuropsychiatry Clin Neurosci 2009;21:266-270. 

45. Blackwell AD, Paterson NS, Barker RA, Robbins TW, Sahakian BJ. The effects of 

modafinil on mood and cognition in Huntington's disease. Psychopharmacology (Berl) 

2008;199:29-36. 

46. Watson D, Wu KD. Development and validation of the Schedule of Compulsions, 

Obsessions, and Pathological Impulses (SCOPI). Assessment 2005;12:50-65. 

47. Gray MA, Egan GF, Ando A, et al. Prefrontal activity in Huntington's disease reflects 

cognitive and neuropsychiatric disturbances: the IMAGE-HD study. Exp Neurol 

2013;239:218-228. 

48. Dominguez DJ, Egan GF, Gray MA, et al. Multi-modal neuroimaging in premanifest 

and early Huntington's disease: 18 month longitudinal data from the IMAGE-HD study. PLoS 

One 2013;8:e74131. 

49. Beglinger LJ, Paulsen JS, Watson DB, et al. Obsessive and compulsive symptoms in 

prediagnosed Huntington's disease. J Clin Psychiatry 2008;69:1758-1765. 

50. Snaith RP, Constantopoulos AA, Jardine MY, McGuffin P. A clinical scale for the 

self-assessment of irritability. The British Journal of Psychiatry 1978;132:164-171. 

51. Craig KJ, Hietanen H, Markova IS, Berrios GE. The Irritability Questionnaire: a new 

scale for the measurement of irritability. Psychiatry Res 2008;159:367-375. 

52. Vassos E, Panas M, Kladi A, Vassilopoulos D. Higher levels of extroverted hostility 

detected in gene carriers at risk for Huntington's disease. Biol Psychiatry 2007;62:1347-1352. 

53. Sprengelmeyer R, Orth M, Muller HP, et al. The neuroanatomy of subthreshold 

depressive symptoms in Huntington's disease: a combined diffusion tensor imaging (DTI) and 

voxel-based morphometry (VBM) study. Psychol Med 2014;44:1867-1878. 

54. Tippett LJ, Waldvogel HJ, Thomas SJ, et al. Striosomes and mood dysfunction in 

Huntington's disease. Brain 2007;130:206-221. 

55. Rees EM, Farmer R, Cole JH, et al. Cerebellar abnormalities in Huntington's disease: a 

role in motor and psychiatric impairment? Mov Disord 2014;29:1648-1654. 

56. Burns A, Folstein S, Brandt J, Folstein M. Clinical assessment of irritability, 

aggression, and apathy in Huntington and Alzheimer disease. J Nerv Ment Dis 1990;178:20-

26. 

57. DudokdeWit AC, Tibben A, Duivenvoorden HJ, Niermeijer MF, Passchier J. 

Predicting adaptation to presymptomatic DNA testing for late onset disorders: who will 

experience distress? Rotterdam Leiden Genetics Workgroup. J Med Genet 1998;35:745-754. 



 33 

58. Lundin A, Dietrichs E, Haghighi S, et al. Efficacy and safety of the dopaminergic 

stabilizer Pridopidine (ACR16) in patients with Huntington's disease. Clin Neuropharmacol 

2010;33:260-264. 

59. de Yebenes JG, Landwehrmeyer B, Squitieri F, et al. Pridopidine for the treatment of 

motor function in patients with Huntington's disease (MermaiHD): a phase 3, randomised, 

double-blind, placebo-controlled trial. The Lancet Neurology 2011;10:1049-1057. 

60. Dale M, Maltby J, Martucci R, Shimozaki S. Factor analysis of the hospital anxiety 

and depression scale among a Huntington's disease population. Mov Disord 2015. 

61. Craufurd D, Thompson JC, Snowden JS. Behavioral changes in Huntington Disease. 

Neuropsychiatry Neuropsychol Behav Neurol 2001;14:219-226. 

62. Callaghan J, Stopford C, Arran N, et al. Reliability and factor structure of the Short 

Problem Behaviors Assessment for Huntington's disease (PBA-s) in the TRACK-HD and 

REGISTRY studies. J Neuropsychiatry Clin Neurosci 2015;27:59-64. 

63. National Institute of Neurological Disorders and Stroke (NINDS). NINDS CDE 

Notice of Copyright, Problem Begaviors Assessment-short form (PBA-s). 

https://commondataelements.ninds.nih.gov/Doc/NOC/Problem_Behavior_Assessment_NOC_

Email.pdf Last accessed: 12 November 2015. 

64. Tabrizi SJ, Langbehn DR, Leavitt BR, et al. Biological and clinical manifestations of 

Huntington's disease in the longitudinal TRACK-HD study: cross-sectional analysis of 

baseline data. Lancet Neurol 2009;8:791-801. 

65. Justo D, Charles P, Daunizeau J, et al. Is non-recognition of choreic movements in 

Huntington disease always pathological? Neuropsychologia 2013;51:748-759. 

66. Delmaire C, Dumas EM, Sharman MA, et al. The structural correlates of functional 

deficits in early huntington's disease. Hum Brain Mapp 2013;34:2141-2153. 

67. Kingma EM, van Duijn E, Timman R, van der Mast RC, Roos RA. Behavioural 

problems in Huntington's disease using the Problem Behaviours Assessment. Gen Hosp 

Psychiatry 2008;30:155-161. 

68. Kulisevsky J, Litvan I, Berthier ML, Pascual-Sedano B, Paulsen JS, Cummings JL. 

Neuropsychiatric assessment of Gilles de la Tourette patients: comparative study with other 

hyperkinetic and hypokinetic movement disorders. Mov Disord 2001;16:1098-1104. 

69. Litvan I, Paulsen JS, Mega MS, Cummings JL. Neuropsychiatric assessment of 

patients with hyperkinetic and hypokinetic movement disorders. Arch Neurol 1998;55:1313-

1319. 

70. Paulsen JS, Ready RE, Hamilton JM, Mega MS, Cummings JL. Neuropsychiatric 

aspects of Huntington's disease. J Neurol Neurosurg Psychiatry 2001;71:310-314. 

71. Levy ML, Cummings JL, Fairbanks LA, et al. Apathy is not depression. J 

Neuropsychiatry Clin Neurosci 1998;10:314-319. 

72. Curtis A, Mitchell I, Patel S, Ives N, Rickards H. A pilot study using nabilone for 

symptomatic treatment in Huntington's disease. Mov Disord 2009;24:2254-2259. 

73. Group HS. Unified Huntington’s Disease Rating Scale: reliability and consistency. 

Mov Disord 1996;11:136-142. 

74. Jankovic J, Beach J, Ashizawa T. Emotional and functional impact of DNA testing on 

patients with symptoms of Huntington's disease. J Med Genet 1995;32:516-518. 

75. Marder K, Zhao H, Myers RH, et al. Rate of functional decline in Huntington's 

disease. Huntington Study Group. Neurology 2000;54:452-458. 

76. Peavy GM, Jacobson MW, Goldstein JL, et al. Cognitive and functional decline in 

Huntington's disease: dementia criteria revisited. Mov Disord 2010;25:1163-1169. 

77. Beglinger LJ, Duff K, Allison J, et al. Cognitive change in patients with Huntington 

disease on the Repeatable Battery for the Assessment of Neuropsychological Status. J Clin 

Exp Neuropsychol 2010;32:573-578. 

https://commondataelements.ninds.nih.gov/Doc/NOC/Problem_Behavior_Assessment_NOC_Email.pdf
https://commondataelements.ninds.nih.gov/Doc/NOC/Problem_Behavior_Assessment_NOC_Email.pdf


 34 

78. Meyer C, Landwehrmeyer B, Schwenke C, Doble A, Orth M, Ludolph AC. Rate of 

change in early Huntington's disease: a clinicometric analysis. Mov Disord 2012;27:118-124. 

79. Wetzel HH, Gehl CR, Dellefave-Castillo L, Schiffman JF, Shannon KM, Paulsen JS. 

Suicidal ideation in Huntington disease: the role of comorbidity. Psychiatry Res 

2011;188:372-376. 

80. Epping EA, Mills JA, Beglinger LJ, et al. Characterization of depression in prodromal 

Huntington disease in the neurobiological predictors of HD (PREDICT-HD) study. J 

Psychiatr Res 2013;47:1423-1431. 

81. Hamilton JM. Rate and correlates of weight change in Huntington's disease. Journal of 

Neurology, Neurosurgery & Psychiatry 2004;75:209-212. 

82. Rickards H, De Souza J, van Walsem M, et al. Factor analysis of behavioural 

symptoms in Huntington's disease. J Neurol Neurosurg Psychiatry 2011;82:411-412. 

83. Wing J. SCAN and the PSE tradition. Soc Psychiatry Psychiatr Epidemiol 1996;31:50-

54. 

84. Pflanz S, Besson JA, Ebmeier KP, Simpson S. The clinical manifestation of mental 

disorder in Huntington's disease: a retrospective case record study of disease progression. 

Acta Psychiatr Scand 1991;83:53-60. 

85. Mayberg HS, Starkstein SE, Peyser CE, Brandt J, Dannals RF, Folstein SE. 

Paralimbic frontal lobe hypometabolism in depression associated with Huntington's disease. 

Neurology 1992;42:1791-1797. 

86. Wong MT, Chang PC, Yu YL, Chan YW, Chan V. Psychosocial impact of 

Huntington's disease on Hong Kong Chinese families. Acta Psychiatr Scand 1994;90:16-18. 

87. Reilmann R, Leavitt BR, Ross CA. Diagnostic criteria for Huntington's disease based 

on natural history. Mov Disord 2014;29:1335-1341. 

 


