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CHAPTER I 

 

INTRODUCTION 

 

The intent of this mixed-methods dissertation was to examine the relationship between 

neuropsychiatric symptoms and functional status in Huntington’s disease (HD) patients. The 

quantitative study built upon previous research by using a total neuropsychiatric symptom score 

and a functional status instrument not yet used in this context. Qualitative interviews provided 

novel information on patient and caregiver perceptions of the effects of neuropsychiatric 

symptoms. Because functional status is a commonly used research and clinical outcome 

measure, results can be used to guide future interventional trials and treatment guidelines for 

neuropsychiatric symptoms in HD.  

 

Background 

Huntington’s disease (HD) is an autosomal dominant, neurodegenerative condition that 

results from the expansion of a protein sequence, cytosine-adenine-guanine, on a gene in 

chromosome 4 (Rosenblatt, Ranen, Nance, & Paulsen, 1999). As a result of this degenerative 

disorder, patients experience physical, cognitive, and neuropsychiatric disability leading to 

decreased function and inability to work, negative effects on interpersonal relationships, and 

decreased quality of life. This disease is terminal and slowly progressive, and patients are often 

diagnosed in their 30s or 40s. On average, a patient is expected to live for 15 to 20 years after 

diagnosis, with increasing symptoms and disability throughout that time (Rosenblatt, 2007). 

There are three major symptom domains commonly affected in HD: motor, cognitive, 

and neuropsychiatric. Historically, research and treatment guidelines have focused on motor 

symptoms because they are the most visible symptom of the disease, though cognitive 

symptoms have also been targeted (Nehl & Paulsen, 2004). Chorea is a motor symptom 
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characterized by writhing, abnormal movements, and many clinical trials have aimed to reduce 

chorea. In fact, the only two HD-specific drug treatments approved by the Food and Drug 

Administration (FDA) are tetrabenazine (Xenazine) and deutetrabenazine (Austedo), vesicular 

monoamine transporter type 2 (VMAT2) inhibitors which both treat chorea. Interestingly, both 

medications carry black box warnings by the FDA for increased depression and suicidality 

(Brooks, 2017; Rosenblatt et al., 1999; Schultz et al., 2018).  

This historically limited focus in HD symptom research is problematic. Several studies 

have shown that neuropsychiatric symptoms are associated with decreased quality of life in HD 

patients (Banaszkiewicz et al., 2012; Fritz et al., 2018; Ho, Gilbert, Mason, Goodman, & Barker, 

2009; Read et al., 2013) and increased caregiver burden for their family members 

(Banaszkiewicz et al., 2012; Pickett, Altmaier, & Paulsen, 2007). Although neuropsychiatric 

symptoms are thought to contribute to disability and decreased quality of life, interventional 

studies targeting neuropsychiatric symptoms are rare. More information is needed on these 

symptoms to guide future trials.  

 

Statement of Problem 

The intent of this study was to examine how neuropsychiatric symptoms associate with 

functional status in HD patients. Of particular interest was the relationship of a total 

neuropsychiatric symptom score with functional status, which is a commonly-used outcome in 

non-neuropsychiatric trials in HD. Key concepts including neuropsychiatric symptoms and 

functional status will be defined. History and significance of the problem will be provided below 

to provide further context for this problem.  

 

Key Concepts  

Conceptual clarity must be achieved in order to examine the relationships between 

neuropsychiatric symptoms and functional status in HD. Neuropsychiatric symptoms of HD were 
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defined as psychiatric symptoms believed to arise from subcortical neuropathologic changes, 

including depressive symptoms, suicidality, anxiety, irritability, aggressiveness, apathy, 

obsessive and compulsive symptoms, perseveration, delusions and hallucinations (Callaghan et 

al., 2015; HSG, 1996; Moore & Puri, 2012; Rosenblatt, 2007). Individual neuropsychiatric 

symptoms were defined as follows. Depressive symptoms include a sad or low mood that may 

vary in intensity from dysthymia to Major Depressive Disorder (Paulsen, Nehl, et al., 2005). 

Suicidality includes ideation or behavior reflecting the intent to voluntarily end one’s own life 

(Merriam Webster, 2018). Anxiety is a state of being apprehensive or worried, possibly 

accompanied by somatic symptoms like tremor or palpitations (Moore & Puri, 2012). Irritability is 

dissatisfaction or “lack of tolerance” characterized by behavior from sullenness to hostility or 

anger (Moore & Puri, 2012, p. 68). Aggression is an unprovoked action or attack as a result of 

hostility or anger (Merriam Webster) and is often associated with irritability (van Duijn, 

Reedeker, et al., 2014). Apathy is “a marked lack of motivation, as well as reduced goal-directed 

behavior and action initiation, including self-care and mobility" (Fritz et al., 2018, p. 1). 

Obsessions are “recurrent, intrusive thoughts or impulses” (Rosenblatt et al., 1999, p. 70). 

Compulsive symptoms are the “repetitive performance of a routine”, where completion of this 

routine brings a sense of relief (Rosenblatt et al., 1999, p. 70). Obsessive and compulsive 

symptoms often co-occur (Moore & Puri, 2012), but diagnosis of obsessive-compulsive disorder 

(OCD) was not required for patients endorsing these symptoms in the current study. 

Perseveration is a “reduced mental and emotional flexibility” where an individual “becomes 

fixated on a particular topic” and “has difficulty letting go of an idea” (Rosenblatt et al., 1999, p. 

74). Perseveration differs from obsessive and compulsive symptoms in that there is no sense of 

needing to resist engaging in perseverative thoughts (Moore & Puri, 2012). Delusions are “false 

beliefs that persist despite evidence to the contrary”, and hallucinations are “the experience of 

something as present when it is not actually present” (Moore & Puri, 2012, p. 190). Clusters of 

neuropsychiatric symptoms have been proposed on factor analysis of commonly used tools 



4 

(Callaghan et al., 2015; Craufurd, Thompson, & Snowden, 2001; Rickards, De Souza, van 

Walsem, et al., 2011), but the scores of these clusters have not achieved adequate fit to the 

model in subsequent analysis (McNally, Rickards, Horton, & Craufurd, 2015). Total 

neuropsychiatric symptoms have been found to represent a unidimensional construct when 

measured using the Problem Behaviors Assessment short form with a modified score 

calculation (McNally et al., 2015). 

Functional status describes a person’s actual performance of daily activities (Wang, 

2004). Other terms including functional capacity, global functioning, functional disability or 

decline, ability to cope with the demands of daily life, and instrumental activities of daily living 

have been used as synonyms for functional status in published studies of HD neuropsychiatric 

symptoms. Global functioning is defined similarly to functional status. Functional capacity differs 

from functional status and is defined as the maximum “performance potential for activities of 

daily living and/or work tasks” (Abdel-Moty et al., 1992, p. 1171). Functional capacity is the term 

often used in HD literature because of the Total Functional Capacity instrument of the same 

name. Functional capacity represents what a patient theoretically could do, as reported by the 

caregiver, with the assumption that the rater will not actually observe the patient in task 

performance. Functional disability is the level of functional impairment. Instrumental activities of 

living (iADLs) are daily activities required for living independently, and the performance of these 

activities is part of functional status (Heaton et al., 2004).  

Functional status was the outcome of interest in this study. This concept was chosen 

over functional capacity because it represents how a person is actually performing rather than 

how they could perform daily activities. For this study, functional status was defined as a 

person’s actual performance of daily physical, mental, and social activities. This takes into 

account the above considerations while also incorporating specific domains of health identified 

by the World Health Organization (2002). 
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Historical Context  

George Huntington was the first to thoroughly describe HD in his 1872 paper, On 

Chorea. In this document he described a disease characterized by chorea, hereditary nature, 

adult onset, and tendency to “insanity” (Wexler, Wild, & Tabrizi, 2016). Wexler et al. (2016) 

noted that definitions of insanity from the 1800s included a range of mood disturbance 

symptoms and behavioral changes. Despite Huntington’s inclusion of psychiatric disturbance in 

his original description of the disease, neuropsychiatric problems are often under-diagnosed 

and under-treated (Rosenblatt et al., 1999). In fact, the disease was commonly called 

Huntington’s Chorea for many years, highlighting the focus on motor symptoms for most 

clinicians.  

Clinical advances in the early 1970s drew more attention to HD, and Shoulson and Fahn 

(1979) first suggested measuring function as a way to evaluate care strategies in HD (Shoulson 

& Fahn, 1979). Shoulson and Fahn proposed the HD Functional Capacity Scale (later called 

Total Functional Capacity) in 1979 and noted that variables affecting function are multifactorial 

(i.e. not only related to motor symptoms). Interestingly, although it is called the Total Functional 

Capacity scale, this instrument asks for a person’s current performance of daily tasks, not 

distinguishing between actual and potential function. Despite Shoulson and Fahn’s recognition 

of multifactorial contributions to function, it has been suggested that motor symptoms are the 

primary predictors of Total Functional Capacity scores in HD patients (Nehl & Paulsen, 2004). 

 

Significance 

Neuropsychiatric symptoms of HD have significant effects on society, healthcare, and 

nursing. These effects will be described in this section.  
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Significance to Society 

 There are approximately 30,000 people diagnosed with HD in the United States (US) 

(Huntington’s Disease Society of America, 2018). All of these individuals were diagnosed 

through genetic testing or clinical diagnosis based on motor symptoms. An additional 200,000 

Americans are at risk for HD, including offspring of affected parents who have not been clinically 

diagnosed or undergone genetic testing. HD family members who test negative for the gene are 

still impacted by HD through their role as caregivers for their gene-positive parents and siblings. 

Caregiving responsibilities may limit participation in the normal workforce even for HD-negative 

family members. Although HD is a rare disease, its negative effects reach beyond those with a 

positive diagnosis. 

Neuropsychiatric symptoms may begin up to 10 years before the onset of motor 

symptoms, but HD is not considered “manifest” until unmistakable motor symptoms have 

appeared. In the past several years, stakeholders worldwide have called for the re-examination 

of disease status classification, arguing that HD can be “manifest”- particularly due to the 

presence of neuropsychiatric symptoms- prior to emergence of chorea or other motor symptoms 

(Mestre et al., 2017; Reilmann, Leavitt, & Ross, 2014; Saenz-Farret, Zúñiga-Ramirez, Ramirez-

Gomez, Montilla-Uzcategui, & Micheli, 2017). Currently, HD-gene-positive persons without any 

symptoms are considered “premanifest”, while those who may exhibit neuropsychiatric or 

cognitive symptoms without motor symptoms are classified as having “prodromal” HD. However, 

caregivers have reported neuropsychiatric and functional decline in HD patients even in 

“premanifest” disease (Williams et al., 2007). Greater understanding of neuropsychiatric 

symptoms and their effects may challenge this traditional disease classification scheme. 

 

Significance to Healthcare 

Healthcare effects of HD are significant. In later stages of the disease, HD patients 

typically require total care in a nursing home (Rosenblatt et al., 1999). Even for those in earlier 
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stages, healthcare utilization is substantial. The annual cost of HD including medical, pharmacy, 

and long-term care was estimated at $4,947 to $37,495 per person depending on disease stage 

(Divino et al., 2013). However, these estimates were determined from data gathered prior to 

FDA approval of expensive VMAT2 inhibitors (tetrabenazine and deutetrabenazine) (Court, 

2017). Today, patients with chorea must also worry about the additional cost of VMAT2 

inhibitors, priced between $60,000 and $152,000 each year per patient (Court, 2017), though 

most of this cost is borne indirectly by insurers.  

Neuropsychiatric symptoms of HD have distinct impacts on healthcare. Lifetime 

prevalence of psychiatric disorders in HD patients has been estimated between 33% and 76% 

(Cummings, 1995; Watt & Seller, 1993) and is higher than in other neurodegenerative diseases 

like Parkinson’s disease (Paoli et al., 2017). Apathy and depressive symptoms are thought to be 

the most common neuropsychiatric symptoms in HD, but suicidality is another common and 

highly worrisome symptom (Paoli et al., 2017). For example, it has been suggested that the rate 

of completed suicide is seven to twelve times greater in HD than in the general population 

(Paulsen, Hoth, Nehl, & Stierman, 2005). In 2013, total medical cost of suicide attempts and 

completions in the US was $1,684,000,000, not including substantial indirect economic costs 

(Shepard et al 2016). High relative rates of suicidality in HD suggest significant costs from this 

symptom alone, and healthcare systems must absorb any unpaid direct and indirect costs. 

Unfortunately, exact healthcare costs of neuropsychiatric symptoms in HD have not been 

reported. 

HD patients receive care for neuropsychiatric symptoms in inpatient, ambulatory, and 

home-based settings. Practitioners in multiple specialties provide care for HD patients including 

primary care, neurology, psychiatry, pharmacy, social work, physical therapy, speech therapy, 

and nursing. Beyond the significant financial burden, effects of neuropsychiatric symptoms can 

be encountered across disciplines, and evidence for effective care strategies can be relevant for 

many healthcare providers. 
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Significance to Nursing 

 Negative effects of HD fall into at least three out of the four categories in the nursing 

meta-paradigm: person, health, and nursing. Because HD patients require care for such a long 

time and the disease is progressive, they typically experience nursing care in hospitals, long-

term care, and hospice over its course. HD patients are encouraged to follow up regularly in 

outpatient HD clinics, through which they develop close relationships with providers, including 

nurses. Nurses and families of HD patients have reported that nurses with HD expertise are 

important, offering superior, specialized care for HD patients (Scerri & Cassar, 2013; E. Wilson 

& Aubeeluck, 2016). One international study showed that introduction of a HD nurse specialist 

reduced hospital admissions by over 50 percent (Bourke, Finucane, Dysart, & Roxburgh, 2012). 

Nurse practitioners provide care for HD patients and may increase access to specialized care in 

clinics with long wait times. Unfortunately, no studies have been published to describe or 

quantify participation of advanced practice nurses in HD care. In addition, no research exists 

which quantifies nursing outcomes such as hours spent in care or job-related burden caused by 

HD. Nursing care makes up much of the healthcare provided to HD patients over the course of 

the disease, but the lack of evidence quantifying this time or its effect on nurses is a knowledge 

gap. 

 Though it is a rare disease, HD impacts society, healthcare, and nursing. 

Neuropsychiatric symptoms are common in HD and lead to increased caregiver burden and 

decreased quality of life. Overall healthcare costs for HD are significant, though it is unknown 

how much of those costs are related specifically to neuropsychiatric symptoms. Nursing care is 

common in HD, and specialized nursing care is ideal due to the complexity and diversity of 

symptoms. However, the costs and potential benefits of specialized nursing care have not been 

quantified.  
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Purposes of Study 

 The purpose of this study was to determine the relationship between neuropsychiatric 

symptoms and functional status in HD. In particular, total neuropsychiatric symptoms were 

examined in relation to functional status, and a novel tool was used to measure functional 

status. The specific aims for this study were as follows: 

1. To assess the association of neuropsychiatric symptoms with functional status in HD. 

2. To explore patient and caregiver perceptions of the relationships between 

neuropsychiatric symptoms and functional status in HD. 

 

Research Questions and Hypotheses 

The research question for this study was, what is the nature of the relationship between 

neuropsychiatric symptoms and functional status in HD? Hypotheses related to this question 

were as follows: first, that higher total neuropsychiatric symptom scores would correlate with 

lower functional status in HD patients, and second, that patients and their caregivers would 

report that neuropsychiatric symptoms negatively impact functional status in qualitative 

interviews.  

 

Summary  

Neuropsychiatric symptoms are known to cause patient distress and caregiver burden in 

HD. Despite this, interventional studies to improve neuropsychiatric symptoms are lacking. 

Functional status is commonly used as an outcome in HD clinical trials, and the first functional 

scale was proposed almost 40 years ago to address the need for an outcome by which to 

assess success of interventions in HD (Shoulson & Fahn, 1979). This study aimed to achieve 

better understanding of the relationship of neuropsychiatric symptoms with functional status to 

determine the utility of functional status as an outcome in future interventional studies of 

neuropsychiatric symptoms in HD.    



10 

CHAPTER II 

 

LITERATURE REVIEW  

 

This chapter presents the state of the science on the relationship between 

neuropsychiatric symptoms and functional status. It also addresses the use of theoretical 

models to guide prior research in this area. The first section includes a literature review to 

identify potentially relevant theoretical models. Subsequently, existing evidence on the 

relationship between neuropsychiatric symptoms and functional status in HD is synthesized.   

 

Theoretical Literature Review 

 

Conceptual Models/Theories  

A search was conducted for any study in neurodegenerative disease populations using a 

conceptual model which includes any neuropsychiatric symptoms defined in the previous 

section. Four Parkinson’s disease models, one HD model, and one dementia model were 

identified.  

Delaney et al. (2012) published a model of impulse control disorders in Parkinson’s 

disease. This conceptual model proposes a relationship between psychosocial and biomedical 

factors and the presentation of impulse control disorders in Parkinson’s disease. It also depicts 

the potential role of medications in exacerbating impulse control disorders. However, this model 

was created specifically to explore causes of impulse control disorders rather than outcomes. 

Gibson’s (2017) Biopsychosocial Model of Parkinson’s disease focuses on the trajectory of 

disease progression in Parkinson’s disease and how that impacts patient quality of life. It 

focuses on fixed and tractable psychosocial and biological factors and offers potential areas for 

intervention in Parkinson’s disease, but it does not present a direct relationship between 
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symptoms and function or “disability” as it is presented in this model. Additionally, this model is 

structured under the presumption that neuropsychiatric symptoms of Parkinson’s disease 

worsen with disease progression. In HD, all neuropsychiatric symptoms do not necessarily 

worsen with disease progression, so the basic assumptions of this model are not applicable to 

HD (Thompson et al., 2012). Haahr et al. (2011) published a model of phases of life in 

Parkinson’s disease. This is a lived experience model describing patient perceptions and 

actions with Parkinson’s disease progression. However, it does not include any concise 

concepts for clear definition or measurement. The last Parkinson’s disease model is Aggarwal 

et al.’s (2016) health-related quality of life model. The model depicts symptoms as a causal 

domain affecting health-related quality of life, though it does not include functional status or a 

similar concept. The relationships proposed in Aggarwal et al.’s (2016) model are primarily 

linear and unidirectional, with little consideration for iterative relationships. None of the 

aforementioned Parkinson’s disease models related to neuropsychiatric symptoms could be 

applied appropriately to examine the relationship between neuropsychiatric symptoms and 

functional status in HD.  

The only conceptual model identified in HD relevant to neuropsychiatric symptoms is a 

structural model of brain circuits and their impact on the dopamine system in HD (Joel, 2001). 

Although dopamine is thought to play a major role in motor and neuropsychiatric symptoms in 

HD, this physiological model is not useful for depicting relationships between symptoms and 

functional status as an outcome. The last model identified is a conceptual model of factors 

associated with apathy in dementia (Massimo, Kales, & Kolanowski, 2018). Although this model 

does examine apathy, a neuropsychiatric symptom that was previously defined, it presents 

apathy as the final outcome. Because apathy is the outcome, and not a cause or predictor of 

another outcome such as functional status, this model was not relevant for application to the 

proposed phenomenon of interest. None of the above models were relevant for the 
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phenomenon at hand because they do not examine neuropsychiatric symptoms as related to 

functional status or a similar concept.  

Because neuropsychiatric symptoms and functional status were the primary concepts 

being explored in this study, a model of symptom management and/or function was considered 

most appropriate. A second search was conducted to identify symptom management models 

not yet applied in HD. Cwiekala-Lewis et al. (2017) published a review of symptom management 

theories used in neurodegenerative disease including the Theory of Unpleasant Symptoms 

(Lenz, Pugh, Milligan, Gift, & Suppe, 1997) and University of California San Francisco (UCSF) 

Symptom Management Theory (Dodd et al., 2001). Articles in that review were examined for 

relevance to this phenomenon, and pertinent articles are presented here.  

Lenz et al.’s (1997) Theory of Unpleasant Symptoms (Figure 1) has been applied to 

Parkinson’s disease, Alzheimer’s disease, and multiple sclerosis. The Theory of Unpleasant 

Symptoms depicts how physiologic, psychologic, and situational factors influence multiple 

symptoms, which in turn influence performance of functional, cognitive, and physical activities. It 

was created by clinician researchers to aid understanding of symptoms experienced by patients. 

Moriarty et al. (2016) used this model in their qualitative study investigating the impact of lower 

urinary tract symptoms on quality of life in Parkinson’s disease patients. They primarily focused 

on the multidimensional nature of urinary symptoms and their effects on quality of life, and 

because their study was qualitative in nature, they did not use the Theory of Unpleasant 

Symptoms model to show strength of relationships between variables. Hutchinson and Wilson 

(1998) applied the Theory of Unpleasant Symptoms in their qualitative study of Alzheimer’s 

disease. The authors concluded from this study that Alzheimer’s disease patients should 

undergo a more thorough symptom assessment, but as in the Moriarty et al. (2016) study, they 

did not use the model to depict effect sizes between concepts as they only gathered qualitative 

data. Motl, Suh, and Weikert (2010) used the Theory of Unpleasant Symptoms to examine a 

symptom cluster in multiple sclerosis and its association with quality of life. The symptoms 
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included in their cluster were fatigue, depressive symptoms, pain, and cognitive complaints, and 

the cluster was identified through exploratory factor analysis (eigenvalue=2.17). Using the 

Theory of Unpleasant Symptoms, they showed that worse symptom scores in this cluster were 

related to worse quality of life scores in multiple sclerosis patients (Motl, Suh, & Weikert, 2010).  

 

 

Figure 1. Theory of Unpleasant Symptoms 

 

The UCSF Symptom Management Theory (Figure 2) depicts the relationships between 

symptom experience, symptom management strategies, and symptom status in the context of 

person, environment, and health domains of nursing (Dodd et al., 2001; Hutchinson & Wilson, 

1998; Lenz et al., 1997). This model has not been applied as clearly as the Theory of 

Unpleasant Symptoms in neurodegenerative disease. Cwiekala-Lewis et al. (2017) claimed that 

the theory was used in Newland et al.’s (2012) study to describe symptom interrelationships in 

multiple sclerosis. However, the Newland et al. (2012) article does not actually reference the 

UCSF theory, though it appears to operate under its assumptions. Additionally, that study did 

not examine relationships of symptoms with other outcomes, just the relationships between 

symptoms, so its implied use of the UCSF theory is not as relevant for the phenomenon at 
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hand. Wallhagen and Brod (1997) used Larson et al.’s (1994) original version of the UCSF 

theory in their study of control beliefs and well-being in Parkinson’s disease. However, the 

authors focused primarily on belief and well-being and did not measure symptoms directly. 

Because of this, the application of the UCSF model in this study was not considered relevant for 

the purposes of the current phenomenon. 

 

 

Figure 2. UCSF’s Symptom Management Theory 

 

A final symptom and function model was identified, though it has not been used 

previously in neurodegenerative disease. Wilson and Cleary’s (1995) conceptual model of 

patient outcomes (Figure 3) depicts how biological, psychological, and social factors influence 

symptom status, functional status, health perceptions, and overall quality of life. Although overall 

quality of life is the final outcome in this model, symptom status is shown to influence functional 

status. The inclusion of this proposed relationship renders Wilson and Cleary’s (1995) model 

potentially relevant for examining the relationship between neuropsychiatric symptoms and 

functional capacity in HD. 
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Figure 3. Wilson and Cleary’s Model of Patient Outcomes 

 

Lenz et al.’s (1997) Theory of Unpleasant Symptoms, UCSF’s Symptom Management 

Theory, and Wilson & Cleary’s (1995) conceptual model of patient outcomes all include 

concepts and proposed relationships that are relevant for this phenomenon. Only the Theory of 

Unpleasant Symptoms and UCSF theories have been previously applied in neurodegenerative 

disease, and neither has yet been used in HD. The Theory of Unpleasant Symptoms has been 

used in a broader range of neurodegenerative diseases than the UCSF theory, but it has 

primarily been applied to qualitative research.  

The Theory of Unpleasant Symptoms (Lenz et al., 1997) is the best conceptual model to 

examine the relationship between neuropsychiatric symptoms and functional status in HD 

because of its use in related diseases and applicability to this phenomenon. It is superior to 

UCSF’s model for this phenomenon due to its parsimony and simpler depiction of directional 

relationships. It is also superior to Wilson & Cleary’s (1995) model for evaluating this 

phenomenon because of the granularity of symptom description.   

It is believed that physiologic, psychologic, and situational factors contribute to 

expression of neuropsychiatric symptoms in HD, which further supports the fit of the Theory of 

Unpleasant Symptoms for this phenomenon. For example, physiologic factors like differential 

loss of GABA(A) receptors in the striatum and glucose hypometabolism in selected frontal brain 

regions have been associated with mood disorders and depressive symptoms in HD (Mayberg 

et al., 1992; Tippett et al., 2007). Psychologic factors certainly contribute to these symptoms, as 
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the symptoms themselves are psychiatric in nature. For example, excessive worry is a 

psychologic attribute which may characterize a patient’s experience of anxiety as a 

neuropsychiatric symptom. Situational factors also influence neuropsychiatric symptoms, as 

low-income patients may have limited access to care or be unable to afford medications, and 

strained patient-caregiver relationships may exacerbate existing neuropsychiatric issues.  

In order to adapt Lenz et al.’s (1997) model to examine the impact of neuropsychiatric 

symptoms on functional status in HD, several concepts were added to the model. First, 

individual neuropsychiatric symptoms were inserted in the model to replace “symptom 1” and 

“symptom 2”, and so on (Figure 4). Performance as an outcome was loosely defined by Lenz et 

al. (1997) as functional, cognitive, and physical activities. Functional status, as defined above, 

replaced performance in the adapted model, as this has been precisely defined and was the 

outcome of interest in this study.  

 

 

Figure 4. Proposed adaptation of the Theory of Unpleasant Symptoms 
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Review of Research Literature 

Two literature reviews were conducted to examine what is known about the relationship 

between neuropsychiatric symptoms and functional status in HD. For the first, quantitative, 

review, literature from PubMed and CINAHL databases was examined. A search using the 

terms “Huntington's disease" AND ((psychiatric OR neuropsychiatric OR behavioral OR 

behavioural) AND symptom*) AND (function OR (functional AND (capacity OR status OR ability 

OR performance))), filtered for human research only, yielded 628 results. Articles were 

considered eligible if they reported on primary research in HD patients, measured one or more 

neuropsychiatric symptoms and functional status, and included statistical analysis of the 

relationship between the two variables. Literature reviews, animal studies, studies that used the 

Total Functional Capacity score to operationalize disease stage rather than functional status, 

and studies that combined neuropsychiatric variables with other variables (i.e. cognition) prior to 

association with functional status were excluded. Nine articles were identified from this search, 

and five additional articles known to the author and meeting inclusion criteria were included. 

Research design, neuropsychiatric symptoms measured and instrument(s) used to measure 

these in relation to functional status, conceptual term and instrument used to measure functional 

status, statistical methods, and results were recorded in Table 1. A synthesis and critique of 

conceptual, theoretical, and methodological aspects of these 14 studies, as well as results, are 

presented in the following sections of this paper. 

A review of qualitative literature was also conducted on the same databases to identify 

any qualitative research related to this phenomenon. Despite broad search terms and inclusion 

criteria, only two qualitative studies were identified which reported results or themes related to 

neuropsychiatric symptoms in HD (Carlozzi & Tulsky, 2013; Halpin, 2011). One study described 

using the World Health Organization Health Related Quality of Life framework to guide 

codebook development (Carlozzi & Tulsky, 2013), but neither study used a conceptual 

framework including functional status. Additionally, neither study offered definitions for concepts 
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related to neuropsychiatric symptoms or functional status in HD. Because of this, the following 

synthesis includes only quantitative articles identified in the first review.  

 

Quantitative Studies 

Research approaches varied in the above review. Design and results of eligible studies 

are summarized in Table 1. Some studies reported on the relationship between individual 

neuropsychiatric symptoms and functional status, while others combined individual symptoms to 

form symptom clusters or a total neuropsychiatric symptom score for analysis. A summary of 

effect sizes for each neuropsychiatric symptom or cluster is presented in Table 3. Tables 4 and 

5 provide concise descriptions of psychometric data and additional considerations for each 

measurement tool used. Further analysis of research approaches and their implications are 

synthesized below.  

 

Measurement of Functional Status 

Functional status is the primary outcome in the modified Theory of Unpleasant 

Symptoms model described above. In articles in this review, it was primarily measured with the 

Total Functional Capacity scale attributed to Shoulson and Fahn (1979), Huntington Study 

Group (1996), or both. The intricacies of the Total Functional Capacity scale and descriptions of 

other functional capacity scales are summarized here. 

Shoulson and Fahn first proposed their HD Functional Capacity Scale, later called Total 

Functional Capacity scale, in 1979. The authors identified a lack of guidelines for care in HD, so 

they proposed the Total Functional Capacity scale to categorize function in HD patients, 

particularly to evaluate the success of interventions in HD clinical trials. Based on patient and 

family interview, investigators rate HD patient functional status in five functional areas: 

occupation, finances, domestic responsibilities, activities of daily living, and location of patient 

care (still living at home or facility-bound). Shoulson (1981) then published a follow-up paper 
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which added numerical scoring values to the levels of function proposed in the original 1979 

article. Ratings in each category are added together for a total score from 0-13, where a score 

of 13 indicates the highest possible level of function.  

The Total Functional Capacity scale was created by a panel of eight HD experts, based 

on the findings of a survey of 247 HD patients. The nature of its creation lends both face validity 

and content validity to the tool, as it was expert-created, and this is a relatively large sample 

size in this rare disease population. Face validity is also evidenced by the tool’s later adaptation 

for the United Huntington’s Disease Rating Scale (UHDRS) Total Functional Capacity scale, 

published by the Huntington Study Group in 1996 and used ubiquitously in HD clinical trials 

since that time. Concurrent validity of the Shoulson and Fahn Total Functional Capacity scale 

has been demonstrated, significantly correlating with caudate metabolism (r=.906, p<.001) 

(Young et al., 1986) and atrophy (p<.003) (Shoulson et al., 1985), which are expected 

physiological changes in HD. Reliability data for the Shoulson and Fahn Total Functional 

Capacity scale is available, though not ideal. Spearman correlations for inter-rater reliability 

between seven raters ranged from .44 to .82 (mean= .62) (Shoulson et al., 1989). However, a 

more lenient analysis of agreement within one point was 65% and within two points was 85%, 

meaning that most raters would give a total score within a similar two-point range (Ira Shoulson 

et al., 1989). This Total Functional Capacity scale was the first tool of its kind in HD, and it has 

been considered a valid tool for many years. However, its reliability data is questionable. In fact, 

most authors cite Shoulson and Fahn’s 1979 paper as their source for the Total Functional 

Capacity scale, but because scoring values were not added until Shoulson’s later (1981) article, 

they are actually using this later version. Only two articles in this review specifically reported 

using the Shoulson and Fahn Total Functional Capacity scale (Epping et al., 2013; Mayeux, 

Stern, Herman, Greenbaum, & Fahn, 1986), while others used the UHDRS Total Functional 

Capacity scale (Anderson, Gehl, Marder, Beglinger, & Paulsen, 2010; Eddy & Rickards, 2015; 

Fritz et al., 2018; Marder et al., 2000; Sprengelmeyer et al., 2014; van Duijn, Craufurd, et al., 
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2014), and still others cited both Shoulson and Fahn and the Huntington Study Group as 

creators of the Total Functional Capacity scale used in their study (Beglinger et al., 2010; 

Hubers et al., 2012; Hubers et al., 2013; Nehl & Paulsen, 2004).  

The UHDRS Functional Assessment is a subscale of UHDRS rating scale which was 

created to measure motor, cognitive, and behavioral symptoms as well as functional capacity in 

HD (HSG, 1996). The UHDRS was created by combining elements of prior scales used in HD 

symptom assessment to create one hybrid scale with the four subscales just mentioned. The 

Functional Assessment of the UHDRS includes three separate scales: Total Functional 

Capacity scale, Functional Assessment Scale, and Independence Scale.  

Huntington Study Group states in its 1996 article that the UHDRS Total Functional 

Capacity scale is the same tool as Shoulson and Fahn’s original Total Functional Capacity 

scale. Upon close review of each version of the Total Functional Capacity scale, one can easily 

see that the UHDRS Total Functional Capacity scale contains the same domains, scoring, and 

method of administration as the Shoulson and Fahn Total Functional Capacity scale. However, 

the description of each function level is significantly abridged in the UHDRS version. Huntington 

Study Group (1996) states that the UHDRS Total Functional Capacity scale is reliable and valid 

because it is the same as Shoulson and Fahn’s scale, but because the scales are not the same 

word-for-word, it could be argued that the psychometric data for Shoulson and Fahn’s Total 

Functional Capacity scale cannot be applied to the UHDRS Total Functional Capacity scale. 

Inter-rater or other reliability has not been published for the UHDRS Total Functional Capacity 

scale, but Cronbach’s alpha for the Functional Assessment Scale was .95 (see below), and the 

UHDRS Total Functional Capacity scale is highly correlated with Functional Assessment Scale 

(r= .9, p<.001) (Youssov et al., 2013). Convergent validity is also seen with the Independence 

Scale (r=.86, p<.001). The UHDRS Total Functional Capacity scale has also been correlated 

with caudate change (Tabrizi et al., 2013), showing concurrent validity as seen with the 

Shoulson and Fahn Total Functional Capacity scale. The UHDRS Total Functional Capacity 
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scale has high face validity as it is used in virtually every clinical trial in HD, either as a measure 

of functional capacity or as a marker of disease progression. Authors often cite Huntington 

Study Group’s 1996 article to establish the psychometric merits of the UHDRS Total Functional 

Capacity scale, though that article does not actually report reliability data for their Total 

Functional Capacity scale or acknowledge any difference compared to the Shoulson and Fahn 

version. In summary, the UHDRS Total Functional Capacity scale is valid, and although its 

reliability data is not ideally robust, it has proven adequate for wide use in HD research.  

The Functional Assessment Scale of the UHDRS (also called functional checklist in 

Huntington Study Group’s original article) was used to measure functional status in two studies 

in this review (Banaszkiewicz et al., 2012; Beglinger et al., 2010). It includes a checklist of 25 

daily tasks, and the investigator indicates whether the patient could complete each task. One 

point is given for each “yes” answer, for a possible score of 0-25, with higher scores indicating 

ability to perform more daily tasks (HSG, 1996). As previously mentioned, the Functional 

Assessment Scale was shown to have high internal consistency (Cronbach’s alpha=.95) (HSG, 

1996). Convergent validity with the UHDRS Total Functional Capacity scale (r=.9) and IS (r=.91) 

has also been shown (p<.001 for both) (Youssov et al., 2013). Despite its excellent reliability 

data, the Functional Assessment Scale is less frequently used than other scales, particularly the 

Total Functional Capacity scale, to measure functional status in HD. This may be due in part to 

its length; the administration of a 25-item scale is much more burdensome than a five-item scale 

like the Total Functional Capacity scale.  

The UHDRS Independence Scale was used in one study in this review. The 

Independence Scale is used to rate the patient’s level of independence in daily tasks on a 0-100 

scale. The investigator selects their level of independence in increments of five. Prompts are 

given for what each _0 level indicates. For example, “010” indicates “tube fed, total bed care”, 

while “100” indicates “no special care needed” (HSG, 1996). There is no individual reliability 

data for this scale. However, as with the UHDRS Total Functional Capacity scale, the UHDRS 
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Independence Scale is highly correlated with the Functional Assessment Scale (r=.91), which, 

as has been mentioned, has a Cronbach’s alpha of .95. Other than convergent validity with the 

Total Functional Capacity scale and Functional Assessment Scale, no other validity data has 

been presented. A strength of the Independence Scale is its fast administration with only one 

question. However, with no individual reliability data or validity data beyond convergent validity 

with the other two UHDRS functional scales, the Independence Scale is the least preferable 

UHDRS tool for measuring functional status. 

Fritz et al. (2018) published the only article in this review which used a composite of the 

three UHDRS functional assessment components to operationalize functional status. Fritz et 

al.’s (2018) method for creating the composite score of Total Functional Capacity scale, 

Functional Assessment Scale, and Independence Scale is described in Table 1. Unfortunately, 

no reliability data was presented for this composite score. Although the validity of the individual 

scales lends some face validity to their composite, there was no validity data presented for the 

composite score. In addition, administration of all three scales seems unnecessary when at 

least the Total Functional Capacity scale and the Functional Assessment Scale have acceptable 

psychometric data on their own.  

The last scale in this review that was used to measure functional status is a modified 

version of the Lawton and Brody Activities of Daily Living scale (Lawton & Brody, 1969), used by 

Sheppard et al. (2017). This scale was originally created to assess everyday functioning 

competence in older adults (over 60 years old), and the original version included two separate 

scales for males and females according to difference in daily tasks (Lawton & Brody, 1969). The 

modified version includes 13 items assessing degree of independent functioning “in the areas of 

financial management, home repair, medication management, laundry, transportation, grocery 

shopping, comprehension of reading/TV materials, shopping, housekeeping (cleaning), cooking, 

bathing, dressing, and telephone use” (Heaton et al., 2004, pp. 321-322). Patients rate whether 

they have increased dependence on each item and total score ranges from 0-13, with higher 
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scores indicating increased dependence in a higher number of activities. Sheppard et al. (2017) 

further modified this scale by excluding items that could reflect motor impairment and measured 

only six of the aforementioned 13 items. The total score with only these six items ranged from -

18 to o, with low scores indicating greater decline from past functional status. Internal 

consistency of this highly modified scale was good (Cronbach’s alpha=.81) (Sheppard et al., 

2017). Unfortunately, there is no validity data available for the original Lawton and Brody scale 

in HD, much less for this significantly modified version.  

The last functional status scale that will be discussed in detail is Brandt et al.’s (1984) 

HD-ADL scale. This scale was not used in any of the articles eligible for inclusion in this review, 

but it was identified in the review process, and its relevance necessitates consideration as a 

possible measurement tool in this phenomenon. Hamilton et al. (2003) used the HD-ADL to 

measure adaptive functioning in their study that associated different clinical variables with 

functional status in HD. However, the authors combined the neuropsychiatric symptom (apathy) 

with a cognitive measure (executive dysfunction) and reported the effect size of this combined 

factor on functional status, rendering the effect size inapplicable to this particular review and 

phenomenon. The HD-ADL is a 17-item scale where an informant rates the HD patient’s ability 

to perform certain tasks. Each item is rated from zero (no difficulty) to three (maximal difficulty), 

and total scores range from 0 to 51 with higher scores indicating increased impairment (Bylsma, 

Rothlind, Hall, Folstein, & Brandt, 1993). Reliability of this scale is good (Cronbach’s alpha=.91) 

(Bylsma et al., 1993). Convergent validity with the Shoulson and Fahn Total Functional Capacity 

scale has been reported (r=-.89, p<.001). Construct validity has also been established, as 

principal components analysis found four factors (general functioning, domestic activities, home 

upkeep, and general relationships) accounting for 74% of the variance, with eigenvalues greater 

than 1 for all (Bylsma et al., 1993). This psychometric support for the HD-ADL is certainly a 

strength of the tool. However, one of the items measured by the HD-ADL is apathy. Because 

apathy is considered a neuropsychiatric symptom, the inclusion of apathy in the functional 
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measure renders the tool less useful for examining the effect of neuropsychiatric symptoms 

(including apathy) on functional status as defined for this review. This may explain the 

infrequent use of the HD-ADL in studies measuring this phenomenon. Despite its demonstrated 

reliability and validity, the HD-ADL is not the appropriate tool for measuring functional status as 

it relates to neuropsychiatric symptoms.  

It should be noted that one other tool, the World Health Organization Disability 

Assessment Schedule 2.0 (Üstün, Kostanjsek, Chatterji, & Rehm, 2010) has been used as a 

measure of functioning in HD, though not in association with neuropsychiatric symptoms 

(Downing et al., 2014). However, this tool has also been used in HD research to measure 

health-related quality of life, a distinct concept (Fritz et al., 2018). Due to this conceptual 

confusion, the validity of the World Health Organization Disability Assessment Schedule 2.0 for 

measuring functional status in HD is highly questionable, and it will not be further described for 

the purposes of this review.  

 

Synthesis of Functional Status Measures 

Of the measures previously used to measure functional status in HD, the Total 

Functional Capacity scale appears to be the best option due to the existence of reliability data in 

addition to its face validity with wide use in clinical trials. Although Huntington Study Group 

(1996) claimed to have used the same Total Functional Capacity scale as Shoulson and Fahn, 

the amount of description for each item is less in the UHDRS version of the Total Functional 

Capacity scale. However, because the same number of items, scores, administration method, 

and interpretation are used for both, the application of original Shoulson and Fahn reliability 

data to the UHDRS version is acceptable, though not ideal.  

The other scales used lack reliability or validity data (Independence Scale and Lawton 

and Brody), increase patient burden with longer administration time (Functional Assessment 

Scale), or include measurement of neuropsychiatric symptoms which could confound results in 
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a study looking at how neuropsychiatric symptoms affect functional status (HD-ADL). 

Additionally, these alternative scales have been used infrequently in HD studies when 

compared to the Total Functional Capacity scale. Of the tools previously used, the UHDRS 

version of the Total Functional Capacity scale is the best tool to measure functional status in 

this HD, though the HD-ADL may be superior in studies not examining functional status’s 

relationship with neuropsychiatric symptoms.  

Despite its superiority to other scales already used in HD, the Total Functional Capacity 

scale may not be ideal for measuring functional status when holistically defined. Although it was 

originally proposed as a broad measure of functional capacity, the items included do not 

address the social component of functional status as defined for this study. This will be further 

described in Chapter III.  

 

Relationships between Neuropsychiatric Symptoms and Functional Status 

 Table 1 summarizes quantitative studies in this review and the relationships examined in 

each study. Tables 2-4 provide detail on measurement tools used and effect sizes presented for 

each relationship in this review. This will be summarized and synthesized in this section. 

Evidence including methods, study design, instruments, and effect sizes will be presented in 

terms of three categories of relationships examined. These categories include relationship of 

total neuropsychiatric symptoms with functional status, relationship of individual 

neuropsychiatric symptoms with functional status, and relationship of neuropsychiatric symptom 

clusters with functional status in HD. In HD, factor analysis of three commonly used 

measurement tools for neuropsychiatric symptoms has revealed four neuropsychiatric symptom 

clusters that are commonly accepted (Callaghan et al., 2015; Kingma, van Duijn, Timman, van 

der Mast, & Roos, 2008; Rickards, De Souza, van Walsem, et al., 2011). However, an attempt 

to confirm construct validity of these clusters through Rasch analysis was unsuccessful 

(McNally et al., 2015). Still, prior studies have used these non-valid clusters to examine the 



26 

relationship of neuropsychiatric symptoms with functional status. Due to the overall lack of 

evidence in this area, the results of these studies will still be included in this review.  

 

Relationship of Total Neuropsychiatric Symptoms with Functional Status 

One study in this review reported evidence for the relationship between a total 

neuropsychiatric symptom score and functional status in HD (Banaszkiewicz et al., 2012). This 

cross-sectional study (n=80) measured a total neuropsychiatric score using the UHDRS 

behavioral subscale (UHDRS-b) (HSG, 1996). The UHDRS-b assesses 10 neuropsychiatric 

symptoms of HD including sadness/low mood, low self-esteem/guilt, anxiety, suicidal thoughts, 

disruptive/aggressive behavior, irritable behavior, obsessions, compulsions, delusions, and 

hallucinations (HSG, 1996). It is inferred from Huntington Study Group’s (1996) article that the 

scale is administered via semi-structured interview. To score this instrument, the assessor rates 

severity and frequency of each symptom on a scale from zero (not present, never occurs) to 

four (marked symptom presence, frequently occurs), and the total score is the sum of all 

severity and frequency scores. Reliability of this scale is acceptable (Cronbach’s alpha= .83), 

and construct validity has been shown with heterogenous factors identified in factor analysis, as 

previously described in this paper (see Chapter II). The tool also has face validity as part of the 

UHDRS and as the oldest tool created to measure neuropsychiatric symptoms specifically in 

HD. Interestingly, Banaszkiewicz et al. (2012) only included five of the original 10 items as part 

of their total neuropsychiatric score, bringing into question both reliability and content validity of 

the tool as used in their study.  

 Simple linear regression was used to study the relationship between total 

neuropsychiatric symptoms and functional status, and a correlation of .35 was reported 

(Banaszkiewicz et al., 2012). Although increased neuropsychiatric symptoms were associated 

with decreased functional status in this study, Banaszkiewicz et al. (2012) did not use all of the 

original items of the UHDRS-b to make up their total neuropsychiatric score. Without reliability 
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data for a total neuropsychiatric score using just five subscales, the validity of these results must 

be seriously questioned. No other studies looked at the effects of a total neuropsychiatric score 

on functional status, so evidence for this relationship remains unclear. 

 

Relationship of Individual Neuropsychiatric Symptoms with Functional Status 

 Depressive symptoms. The relationship between depressive symptoms and functional 

status was analyzed by more studies in this review than any other proposed relationship (n=7).  

Study designs were cross-sectional (n=5) and retrospective (n=2), and sample sizes ranged 

from 40 to 803 participants. Nine different scales were used to measure depressive symptoms 

in these seven studies (Table 4), and detailed description and psychometric data for each 

instrument will be presented.  

 The single item for depressive symptoms from the UHDRS-b was used to measure 

depressive symptoms in one study (Beglinger et al., 2010). There is no reliability data available 

for the use of this, or any, single item of the UHDRS-b. However, convergent validity has been 

shown between depressive symptom items and “Feel sad” item on Beck Depression Inventory-II 

(r=.834; p < 0.01) and the Hamilton Depression Rating Scale “depressed mood” item (r=.917) 

(Rickards, De Souza, Crooks, et al., 2011). Rickards, De Souza, Van Walsem et al. (2011) also 

used the UHDRS-b to measure depressive symptoms in association with functional status, but 

they included multiple items representing a depressive symptom cluster, so this is included in a 

later synthesis of symptom clusters associated with functional status. 

 The Hamilton Depression Rating Scale (M. Hamilton, 1960) was used to assess 

depressive symptoms in one study (Banaszkiewicz et al., 2012). The Hamilton Depression 

Rating Scale is an interviewer-rated scale to evaluate severity of depressive symptoms over the 

previous week (Mestre et al., 2016), and it was originally developed for hospital patients with 

affective disorder (M. Hamilton, 1960). Seventeen items are ranked in severity from zero to two 

or four depending on the item. Item scores are summed for the total score, where a higher 
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number indicates more severe depressive symptoms. Interrater reliability for the scale was good 

(.9) (M. Hamilton, 1960), and as previously noted, convergent validity has been reported with 

the UHDRS-b “depressed mood” item (Rickards, De Souza, Crooks, et al., 2011). The Hamilton 

Depression Rating Scale has face validity as a longstanding tool for measurement of depressive 

symptoms, and it has been used in several HD studies.  

 The single depressive symptoms item from the Problem Behaviors Assessment was 

used to measure depressive symptoms in one study. The Problem Behaviors Assessment is a 

tool developed by Craufurd and colleagues (2001) to assess frequency and severity of 40 

different neuropsychiatric symptoms in HD. It is administered via semi-structured interview given 

to patients and their caregivers. Interviewers assign severity and frequency scores for each 

symptom, and caregiver report is given greater weight in determining rating scores due to 

patient lack of insight from cognitive changes in HD (Craufurd et al., 2001). Severity and 

frequency scores were adapted from the UHDRS-b and range from zero to four with higher 

scores indicating greater frequency and severity. Inter-rater reliability and test-retest reliability of 

the Problem Behaviors Assessment were good, with Kappa coefficients greater than .8 and .9, 

respectively (Craufurd et al., 2001). Internal consistency of items in the depressive symptom 

cluster was also good (Cronbach’s alpha=.81) (Kingma et al., 2008). The Problem Behaviors 

Assessment has face and content validity, as items were created by HD experts from a list of 

symptoms and complaints gathered from patients and a literature review. Principal component 

analysis also identified three heterogenous factors, supporting construct validity (Craufurd et al., 

2001). Unfortunately, this data for the Problem Behaviors Assessment depressive symptom 

cluster and overall tool cannot be applied for interpreting usefulness of the individual depressive 

symptoms item on the Problem Behaviors Assessment, and reliability or validity data for the 

individual depressive symptoms item of the Problem Behaviors Assessment have not been 

reported.  
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 The individual depressive symptoms item in the Problem Behaviors Assessment-short 

form (Callaghan et al., 2015), was also used to assess depressive symptoms in one study 

(Eddy & Rickards, 2015). The Problem Behaviors Assessment-short form was adapted from the 

Problem Behaviors Assessment, and it assesses 11 neuropsychiatric symptoms: depressive 

symptoms, suicidal ideation, anxiety, irritability, aggressive behavior, apathy, perseverative 

thinking, paranoid thinking, hallucinations, disoriented behavior, obsessive compulsive 

symptoms (Callaghan et al., 2015). It is also administered via semi structured interview, where 

each symptom is rated for frequency and severity from zero to four. Something that 

differentiates the Problem Behaviors Assessment-short form scoring from that of the Problem 

Behaviors Assessment and UHDRS-b is that frequency and severity scores are multiplied (not 

added) to yield an overall score for each item. Cohen’s kappas of .74 and .76 showed decent 

inter-rater reliability for severity and frequency scores, while adjusted kappas were greater than 

.9 (Callaghan et al., 2015). Factor analysis revealed three factors with Eigenvalues greater than 

1.0 (Apathy, Irritability, Affective), consistent with factor structure in the Problem Behaviors 

Assessment (Callaghan et al., 2015). However, Rasch analysis found that cluster scores and a 

total score, calculated by adding individual symptoms scores, did not achieve good fit to the 

model, and a separate total score calculation using only severity items and a collapsed, four-

point rating scale has been proposed (McNally et al., 2015). As with the Problem Behaviors 

Assessment, no reliability data has been reported for the individual symptom items on the 

Problem Behaviors Assessment-short form, limiting the utility of its use for measuring 

depressive symptoms with a single item. 

 The Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) is a 

multiple-choice tool that was used to measure depressive symptoms in one study in this review 

(Mayeux et al., 1986). It was designed for administration by trained interviewers, but it is now 

frequently used as a self-report tool (Beck, Steer, & Carbin, 1988). It includes 21 items rated 

from zero to three, where scores from all items are added together, and higher scores indicate 
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worse symptoms (Beck et al., 1988). Internal consistency of the Beck Depression Inventory in 

psychiatric and non-psychiatric populations was good (Cronbach’s alpha= .86 and .81, 

respectively), indicating that it is a reliable measure (Beck et al., 1988). In HD, moderate to good 

inter-rater agreement has been reported, though statistical evidence for this supposed 

agreement is lacking (Chatterjee, Anderson, Moskowitz, Hauser, & Marder, 2005). The Beck 

Depression Inventory has content validity for depressive symptoms, as it addresses most of the 

third edition of the Diagnostic and Statistical Manual of Mental Disorders’s (DSM-III’s) criteria for 

depression, and its creators intentionally excluded the remaining DSM-III criteria due to the 

frequency of their presence in non-depressed patients (Beck et al., 1988). Convergent validity 

has been shown with the Hamilton Depression Rating Scale (mean r= .73) (Beck et al., 1988). 

Perhaps most impressive is that different versions of Beck Depression Inventory have been 

used in more than 50 HD studies (Mestre et al., 2016). 

 The Beck Depression Inventory-II is an alternate version of the original Beck Depression 

Inventory that was used to measure depressive symptoms in two studies in this review (Epping 

et al., 2013; Sheppard et al., 2017). As in the original Beck Depression Inventory, 21 items are 

rated from zero to three, scores are added together, and higher scores indicate worse 

symptoms (Beck, Steer, & Brown, 1996). Internal consistency of the Beck Depression Inventory-

II has been shown to be high (Cronbach’s alpha= .92) (Steer, Clark, Beck, & Ranieri, 1999). As 

previously stated, the “feel sad” item of the Beck Depression Inventory-II correlates with UHDRS 

“depressed mood” item, r=.834 (Rickards, De Souza, Crooks, et al., 2011). Criterion validity has 

been demonstrated, as a diagnosis of depression at a Beck Depression Inventory-II score of 10 

or 11 had a sensitivity of 1.0, specificity of .66, and area under the curve of .856 (De Souza, 

Jones, & Rickards, 2010). As previously stated, some version of Beck Depression Inventory 

used in over 50 HD studies (Mestre et al., 2016). 

 The Brief Psychiatric Rating Scale was used to measure depressive symptoms in one 

study (Mayeux et al., 1986). The Brief Psychiatric Rating Scale was created to evaluate rapid 



31 

change in psychiatric patients and is administered via clinician interview (Overall & Gorham, 

1962). Sixteen psychiatric symptoms, including depressive mood, are rated on a seven-point 

scale, and higher scores indicate more severe symptoms. Inter-rater reliability for depressive 

mood was .82 (Overall & Gorham, 1962). Unfortunately, though Mayeux et al. (1986) measured 

depressive symptoms using both the Brief Psychiatric Rating Scale and Beck Depression 

Inventory-II, they did not look at the correlation between the two, so there is no known 

convergent validity data for the Brief Psychiatric Rating Scale with other scales validated in HD. 

According to Carlozzi et al. (2014), the Brief Psychiatric Rating Scale has been used as an 

outcome in seven total HD studies, so it has at least some face validity in this population. 

 The Hospital Anxiety and Depression Scale- Snaith Irritability Scale (HADS-SIS) is a 

self-report scale assessing depressive symptoms, anxiety and irritability (Snaith, 

Constantopoulos, Jardine, & McGuffin, 1978). It was used to measure depressive symptoms in 

one study in this review (Sprengelmeyer et al., 2014). The HADS-SIS includes seven 

depressive symptom items, and each is rated from zero to three. Item scores are added for a 

total score, and a maximum score of 21 indicates the highest possible depressive symptoms. 

Internal consistency of the depression subscale was acceptable; Spearman-Brown coefficients 

ranged from .72 to .81 (Snaith et al., 1978). Convergent validity was shown with a modified 

Hamilton Depression Rating Scale (r=.75, p<.05) (Snaith et al., 1978). No validity data was 

found to support use of the HADS-SIS in HD, specifically. 

 The last scale used to measure depressive symptoms is the Geriatric Depression Scale 

short form (Sheikh & Yesavage, 1986), which was used by Sheppard et al. (2017) in addition to 

the Beck Depression Inventory-II. The Geriatric Depression Scale short form includes 15 yes-or-

no questions about depressive symptoms in the past week. Internal consistency was 

demonstrated in adults 65 years and older (Cronbach’s alpha= .749) (Friedman, Heisel, & 

Delavan, 2005). No validity data for the use of the Geriatric Depression Scale short form has 

been reported in HD, though concurrent validity with the Beck Depression Inventory was 
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reported in a sample of preoperative surgical patients (spearman r=.704, p<.01) (Bass, Attix, 

Phillips-Bute, & Monk, 2008). Because HD is a disease of middle-age, a geriatric assessment 

tool has less face validity in this population.  

 Statistical approaches used to study the relationship between depressive symptoms and 

functional status included simple and multiple linear regression, Spearman correlation, logistic 

regression, analysis of covariance, partial correlation, and Mann-Whitney test. Simple 

correlations were reported most commonly, with a median r of .38 (range .003-.76) for the effect 

sizes found in these seven studies. In summary, all the studies reported an effect size 

supporting the relationship of increased depressive symptoms with decreased functional status, 

though statistically significant results were reported in only five of the studies in simple 

regression analyses. Overall, there is evidence on simple regression that increased depressive 

symptoms are associated with decreased functional status in HD. Results from more studies 

controlling for multiple variables would enhance the strength of the evidence for this 

relationship. 

 Suicidality. The association between suicidality and functional status was examined in 

three studies (Hubers et al., 2012; Hubers et al., 2013; Nehl & Paulsen, 2004). All three studies 

were cross-sectional, descriptive studies and median sample size was 1,727 (range 152- 

2,106). Single suicidality items from the Problem Behaviors Assessment and UHDRS-b, which 

were described in detail in the previous section, were used to measure suicidality in these 

studies. There is no reliability or validity data for use of the single suicidality item with either of 

these scales. In terms of the UHDRS-b, different cutoffs for “suicidal” and “non-suicidal” have 

been used in HD studies, and Wetzel et al (2011) noted the lack of validation for the single item 

and cutoff score as a limitation of their study. 

 Binary logistic regression, unpaired t-tests, and hierarchical multiple regression were 

used to study the relationships between suicidality and functional status. Hubers et al. (2013) 

did not report an effect size due to lack of statistically significant results, and the average effect 
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size of the other two studies was .1. As expected, the Beta coefficient reported by Nehl and 

Paulsen (2004) was much smaller than Hubers et al.’s (2012) correlation coefficient as Nehl and 

Paulsen’s (2004) analysis controlled for other variables. 

In conclusion, no statistically significant relationship was found between suicidality and 

functional status, but the average effect size was .1. It should be noted that in two studies, 

patients were divided into binary (suicidal versus non-suicidal) groups rather than looking at the 

association of continuous scores, and the determination of the cutoff for whether someone was 

suicidal (score greater than 1 for both studies/scales) was determined based on clinical 

experience. This may have affected the results; by decreasing the granularity of the data, it may 

be less likely to find statistically significant associations.  

Anxiety. The relationship between anxiety and functional status in HD was examined in 

two studies (Banaszkiewicz et al., 2012; Eddy & Rickards, 2015). Both studies were cross-

sectional and descriptive, with sample sizes less than 100. Anxiety was measured using single 

items from the Problem Behaviors Assessment and UHDRS-b. There is no reliability data for the 

single anxiety item in either of these scales. Simple and multiple regression were used to study 

the relationship between anxiety and functional status, with a mean correlation coefficient of .23. 

No statistically significant relationships were reported, though the use of two psychometrically 

unsound items to measure anxiety may explain this. 

 Irritability. The relationship between irritability and functional status was examined in just 

one study (Banaszkiewicz et al., 2012). In this cross-sectional, descriptive study (n=80), the 

single irritability item from the UHDRS-b was used to measure irritability. As with all other 

individual symptoms (except for depressive symptoms), there is no reliability data to support the 

use of this single item measure from the UHDRS-b, and validity is limited to the fact that the 

UHDRS-b as a whole is widely used and was created by experts. Interestingly, the effect size 

reported by Banaszkiewicz et al. (2012), r=.02, indicates an unexpected relationship; worse 

irritability is associated with better functional status. However, definitive conclusions about the 
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relationship between these variables cannot be reached with such a small effect size reported in 

just one study. Much more evidence is needed for the relationship between irritability and 

functional status in HD.  

 Aggression. The relationship between aggression and functional status was examined in 

two studies (Banaszkiewicz et al., 2012; Nehl & Paulsen, 2004). Both studies were cross-

sectional, but sample sizes varied considerably (n= 80 and 1727). Both studies used a single 

aggression item from the UHDRS-b to measure aggression. As mentioned, other than 

depressive symptoms, there is no reliability data for individual items on the UHDRS-b. Simple 

and multiple regression were used to examine the relationship and the average correlation 

coefficient was .11. As with anxiety and irritability, no statistically significant relationship has 

been shown between aggression as an individual symptom and functional status, and effect 

sizes are small. This could be related to choice of instruments, small number of studies 

measuring this effect, or true lack of a relationship between the variables. 

 Apathy. The association between apathy and functional status was explored in four 

studies in this review (Banaszkiewicz et al., 2012; Eddy & Rickards, 2015; Fritz et al., 2018; van 

Duijn, Craufurd, et al., 2014). All of these studies were cross-sectional, with a median sample 

size of 276. Individual apathy items from the UHDRS-b, Problem Behaviors Assessment, and 

Problem Behaviors Assessment short form were used to measure apathy in these studies, and 

the use of a single apathy items does not have validity or reliability data to support it. Statistical 

approaches to study the relationship between apathy and functional capacity in these studies 

included simple and multiple regression, one-way between groups analysis of variance 

(ANOVA), and multivariate logistic regression. Two of the four studies measuring this found 

statistically significant evidence that increased apathy correlated with decreased function. The 

median r was 0.24, indicating a fairly small effect despite statistical significance. 

 Delusions. The relationship between delusions and functional status was examined in 

one cross-sectional study (n=1727) (Nehl & Paulsen, 2004). The delusions item on UHDRS-b 
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was used to assess this symptom, and as with most other single-items from the UHDRS-b, 

there is not reliability or validity data for use of this item to assess delusions. Nehl and Paulsen 

(2004) did not find a statistically significant relationship between delusions and functional status. 

Their reported effect size from hierarchical multiple regression was quite small (B=.04) (Nehl & 

Paulsen, 2004).  

 Hallucinations. The relationship of hallucinations with functional status was also 

examined in Nehl and Paulsen’s (2004) study, using the same design, sample, and statistical 

methods just mentioned. The hallucination single item of the UHDRS-b does not have its own 

validity or reliability data. As with delusions, reported effect size was negligible (B=.01), and no 

statistically significant relationship was found (Nehl & Paulsen, 2004). 

 Obsessions, compulsions, perseveration. None of the studies in this review measured 

obsessions, compulsions, or perseveration as individual symptoms for association with 

functional status. An obsessive-compulsive symptom cluster was reported in two studies (see 

below). Perseveration has been identified as part the irritability cluster on the Problem 

Behaviors Assessment-short form (Callaghan et al., 2015), but not on the UHDRS-b, as 

“inflexibility” is considered part of irritability (HSG, 1996). Presumably because of this conflation 

of concepts, a perseveration item is not included in the studies which used an irritability-

aggression cluster, though perseverative behavior is seemingly measured as part of irritability. 

Relationships of these symptom clusters with functional status are summarized in the following 

section.   

 

Relationship of Neuropsychiatric Symptom Clusters with Functional Status 

In addition to analysis of individual neuropsychiatric symptoms and a total 

neuropsychiatric score with functional status, several studies clustered neuropsychiatric 

symptoms measured with the UHDRS-b and reported associations of these clusters with 

functional status in HD patients. Results of analyses with two different depressive symptom 
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clusters, an irritability/aggression cluster, an obsessive-compulsive cluster, and a psychosis 

cluster are summarized here. An additional study is also described which used symptom 

clusters of neuropsychiatric symptoms but did not describe the contents of the clusters.  

Depressive symptom clusters. As noted above, depressive symptomatology was 

measured and associated with functional status as a single symptom in seven studies. Two 

different depressive symptom clusters were also identified in this review. A depressive symptom 

cluster including depressive and anxiety items of the UHDRS-b was used to measure 

depressive symptoms in two studies (Marder et al., 2000; Nehl & Paulsen, 2004). Both studies 

were descriptive in nature, though one was cross-sectional and the other longitudinal (mean 

n=1344). A mixed effects model and hierarchical multiple regression were used to examine the 

association of this depressive symptom cluster with functional status. The mean Beta coefficient 

was small (.04). Marder et al. (2000) found a statistically significant association of their 

depressive symptom cluster with functional status as measured by the Independence Scale. 

The direction of this effect was consistent with associations found for individual measures of 

depressive symptoms, with increased depressive symptoms related to decreased functional 

status. The mean effect size, however, was quite small.  

A second depressive symptom cluster, including depressive symptoms, anxiety, low self-

esteem, and suicidality items was used in van Duijn, Craufurd, et al.’s (2014) cross-sectional 

study (n=1993). This cluster was identified in Rickards et al.’s (2011) factor analysis of the 

UHDRS-b (eigenvalue of 2.34) and is similar to the depressive symptom cluster identified in the 

Problem Behaviors Assessment-short form (Callaghan et al., 2015). Depending on distribution 

of the data, van Duijn, Craufurd, et al. (2014) used one-way between groups ANOVA or 

nonparametric Kruskal Wallis calculations to examine the relationship of this cluster with 

functional status. They reported a statistically significant association of this cluster with 

functional status, matching the direction of the association reported for individual depressive 

symptom items and the other depressive symptom cluster in this review. However, the effect 
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size is quite small (r=.01). Perhaps a linear regression would provide a more substantive result. 

Rather than separating participants into groups “with” and “without” symptoms, associating 

continuous data, as has been done in most other studies in this review, may yield a more 

precise effect size. 

Irritability-aggression cluster. Van Duijn, Craufurd, et al. (2014) used an irritability-

aggression cluster in the study just described. Aggression/irritability has been shown to be a 

separate factor on UHDRS-b by Rickards et al. (2011) (eigenvalue 1.58) and on UHDRS 

(Marder et al., 2000). As with this depressive symptom cluster above, they reported a 

statistically significant association of this irritability/aggression cluster with functional status, 

though the effect size is quite small (r=.01). This may be related to the method of analysis, small 

number of studies (n=1) looking at this, or a truly small association between the variables.  

Obsessive-compulsive cluster. Van Duijn, Craufurd, et al. (2014) included an obsessive-

compulsive cluster in their analysis, as did Anderson et al. (2010) and Nehl and Paulsen (2004). 

All studies analyzed cross-sectional data for their analysis, and median sample size was 1,642. 

The obsessions and compulsions items of the UHDRS-b were used to measure this cluster in all 

three studies. T-tests, one way between groups ANOVA, and hierarchical multiple regression 

were used to analyze the relationship between this cluster and functional status, and the median 

correlation coefficient was .08. Like van Duijn, Craufurd, et al. (2014), Anderson et al. (2010) did 

not analyze continuous data but separated into groups. Unlike van Duijn, Craufurd, et al. (2014), 

Anderson et al. (2010) defined multiple groups for analysis (high vs low obsessive-compulsive 

(O-C) symptom groups; and any vs no O-C symptom groups), and effect sizes are different 

depending on how groups are defined. Despite strength of effect being different depending on 

groups analyzed, both are clinically and statistically significant in that the group with more O-Cs 

had lower function than the group with less or no O-Cs (Anderson et al., 2010). To summarize, 

there is some evidence that an obsessive-compulsive symptom cluster may be associated with 

decreased functional status in HD.  
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Psychosis cluster. A psychosis cluster, including delusions and hallucinations items, was 

included in two cross-sectional studies with quite different sample sizes (n=80, 1993) 

(Banaszkiewicz et al., 2012; van Duijn, Craufurd, et al., 2014). These items have been 

established as a separate factor on the UHDRS-b (eigenvalue of 1.389) (Rickards, De Souza, 

van Walsem, et al., 2011). Simple and multiple linear regression, along with one-way between 

groups ANOVA, were used to examine the relationship of this psychosis cluster with functional 

status. Mean effect size was .14. Increased psychosis cluster was statistically significantly 

associated with decreased functional status in one of two studies, and the average effect size, 

though small, was greater than what has been reported for several other symptom clusters. It 

should be noted that hallucinations and delusions occur rarely in HD (Callaghan et al, 2015), so 

these statistically significant results may be less clinically significant than other, more pervasive 

symptoms. 

Note on other potential clusters. Duff et al. (2007) also suggested a relationship between 

neuropsychiatric symptoms and functional status in HD, but they did not describe which 

symptoms were included in their clusters measured by the Revised Symptoms Checklist- 90. It 

is conceivable that their global severity index represents a total neuropsychiatric symptom 

score. However, due to their lack of specificity in describing the contents of the clusters, effect 

sizes reported in their study cannot be translated for use in a future study of symptom clusters 

and functional status. For this reason, this article was excluded from this synthesis. 

 

Synthesis of Evidence for Relationship between Neuropsychiatric Symptoms and Functional 

Status 

Evidence for the association between total, individual, and clusters of neuropsychiatric 

symptoms and functional status in HD is generally scant. For those symptoms that have been 

examined in several studies, such as depressive symptomatology as a single symptom, effect 

sizes vary in strength. Overall, existing evidence linking neuropsychiatric symptoms to functional 
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status has shown that an increase in symptoms relates to a decrease in functional status in HD. 

However, most measurement tools or items used for individual symptoms, other than 

depressive symptoms, have little to no psychometric data to support their use in this way. The 

same was true for the measurement of a total neuropsychiatric symptom score, as the 

symptoms comprising this score were not representative of what has been validated in the 

literature. Association of neuropsychiatric symptom clusters (validated by factor analysis of 

neuropsychiatric tools) and functional status was only examined in two studies (Banaszkiewicz 

et al., 2012; van Duijn, Craufurd, et al., 2014), but as has been mentioned, calculation of these 

cluster scores has not been supported on Rasch analysis (McNally et al., 2015).  

Additionally, most symptoms were examined in just one or two studies. This general lack 

of evidence from which to draw conclusions begs the need for more studies to verify these 

reported effect sizes. It seems that it would not be difficult to analyze association of total 

neuropsychiatric symptoms with functional status, using the valid and reliable tools that are 

available. It is unclear why these particular relationships have gone largely unexamined, while 

relationships using non-validated or non-reliable scales/items have been examined much more 

frequently. 

 

Synthesis of Research Approaches 

 In studies that measure the relationship between neuropsychiatric symptoms and 

functional status in HD, quantitative, observational methods and cross-sectional designs have 

been used most commonly. Retrospective data from large datasets allows for larger sample 

sizes, though prospective studies are ideal for choosing the best measures and inclusion criteria 

to describe a phenomenon. Interestingly, though longitudinal studies offer more opportunity to 

identify neuropsychiatric symptoms, none of the studies in this review were clearly prospective 

and longitudinal. Marder et al.’s (2000) longitudinal study may have been prospective, but this 

was not specifically stated and cannot be assumed as other studies using Huntington Study 
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Group data were retrospective. Qualitative studies in the second review did not address the 

impact of neuropsychiatric symptoms on functional status. 

The Total Functional Capacity scale is most frequently used to measure functional 

status. Of tools previously used in HD, it is superior due to its psychometric support and relative 

ubiquity. The Problem Behaviors Assessment-short form is the ideal tool for measuring 

neuropsychiatric symptoms in HD due to psychometric support for a total severity score. Other 

HD-specific tools include the Problem Behaviors Assessment which is extremely long, 

increasing participant burden, and the UHDRS-b, which does not include detailed administration 

instructions, likely increasing variability in administration. Univariate correlations are most 

commonly used to show relationships between neuropsychiatric symptoms and functional 

status, though analyses controlling for covariates likely offer more accurate estimate of the 

relationship between these concepts. 

 

Limitations of Previous Research 

Several gaps were identified in previous research. First, no qualitative studies have been 

conducted to examine patient and caregiver perception of the relationship of neuropsychiatric 

symptoms and functional status. In terms of quantitative methods, prospective longitudinal 

studies are ideal for assessing associations and the nature of a phenomenon over time, but no 

studies in this review clearly used that design. In addition, the HD-ADL is a valid and reliable 

tool, but it has been used infrequently to measure functional status as associated with 

neuropsychiatric symptoms. The Total Functional Capacity scale is the best available tool for 

measuring functional status, but it is primarily a tool for motor function and does not include 

social items. Another important gap is the lack of psychometric support for the single-symptom, 

cluster, and total scores previously used when employing HD-specific neuropsychiatric 

symptom scales. A single HD patient may present with any number of neuropsychiatric 

symptoms. For research purposes, a valid score of total neuropsychiatric symptoms can 
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efficiently encapsulate this concept for better understanding of its impacts. Unfortunately, 

McNally et al.’s (2015) proposed calculation of a valid total neuropsychiatric symptom score has 

not been used to quantify neuropsychiatric symptoms in association with functional status.  

Finally, few statistically significant associations between neuropsychiatric symptoms and 

functional status were found when controlling for covariates, but this may have been partially 

attenuated by the psychometric weakness of most of the symptom measures as used.  

 

Theoretical Framework 

 

Theory of Unpleasant Symptoms  

 As described above, a modified Theory of Unpleasant Symptoms provided the 

theoretical underpinning for the current study. Physiological, psychological and social factors 

are proposed to influence symptoms in Lenz’s theory (Lenz et al., 1997). The influence of these 

factors on neuropsychiatric symptoms in HD was briefly described above. This study focused on 

the symptoms shown in the model and their relationship with functional status, so the 

operationalization of these concepts is described below. 

 

Symptom 

Neuropsychiatric symptoms in HD represent this concept in the model. Individual symptoms are 

listed, but the impact of total neuropsychiatric symptoms, including all individual symptoms as 

defined previously, was of interest in this dissertation.     

 

Dimensions of Symptom 

1. Intensity: Severity of the neuropsychiatric symptom(s). 

2. Timing: Frequency of the neuropsychiatric symptom(s).  
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3. Distress: Subjective negative feelings or decreased well-being caused by the 

symptom(s). 

4. Quality: Subjective, nuanced description of how the symptom(s) is(/are) experienced. 

 

Performance 

The outcome of performance (functional, cognitive, and physical activities) in Lenz’s original 

model was operationalized as functional status, which was defined above. 

 

Summary 

 This chapter summarized current theoretical and methodological approaches in this 

phenomenon. Although no theoretical frameworks were identified in the existing studies on 

neuropsychiatric symptoms and functional status in HD, symptom management theories are 

relevant in this area, and the Theory of Unpleasant Symptoms was used to guide the current 

study. 

 Prior evidence shows that increased neuropsychiatric symptoms in HD are associated 

with decreased functional status, but unvalidated measurement items and/or varying effect sizes 

makes this evidence insufficient to support future interventional trials. This study used a valid 

total neuropsychiatric symptom score to help bridge this gap. By examining the association of a 

valid total neuropsychiatric symptom score with functional status in HD, we hoped to show that 

the proposed relationship- that worse neuropsychiatric symptoms are associated with worse 

functional status- would prove true 1) with use of a properly validated total neuropsychiatric 

symptom score, 2) with addition of a new functional status score that includes social items for 

better concept measurement, and 3) in qualitative interviews with patients and their caregivers.   
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Assumptions  

The following assumptions are based on the information synthesized above and were 

used to guide this study: 

1. Many patients with HD experience neuropsychiatric symptoms of their disease, 

regardless of whether they have yet developed motor symptoms. 

2. These neuropsychiatric symptoms can be measured in composite, reflecting a 

unidimensional construct (McNally et al., 2015).  

3. Neuropsychiatric symptoms cause distress to patients, and intervention is warranted to 

mitigate this distress. 

4. Patients with HD might have decreased awareness of their symptoms (anosognosia), so 

caregiver report increases likelihood of capturing all symptoms experienced and their 

effects. 

5. Although valid tools exist to measure severity of neuropsychiatric symptoms, these tools 

may not measure all aspects of the symptom experience.  
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CHAPTER III 

 

METHODOLOGY 

 

This chapter describes the methodology for this study of neuropsychiatric symptoms and 

functional status in HD, including design, setting, sampling plan, recruitment, human subjects 

protection, data collection procedures, measures, and plans for data analysis. Specific aim 1 

was to assess the association of neuropsychiatric symptoms with functional status in HD. This 

was addressed using quantitative methods. Specific aim 2 was to explore patient and caregiver 

perceptions of the relationships between neuropsychiatric symptoms and functional status in 

HD. This was addressed using qualitative methods.  

 

 Specific Aim 1 

 

Design and Setting  

This was a cross-sectional, descriptive study. Patients were recruited from Vanderbilt’s 

multidisciplinary HD Clinic. This clinic is a Center of Excellence for HD and is comprised of four 

neurologists, a nurse practitioner, psychiatrist, palliative care provider, genetic counselor, clinic 

coordinator, and social worker. Study participants were recruited from this population of more 

than 250 patients.   

 

Sample 

 A sample size of 42 HD patients was used for quantitative data collection. This sample 

size was largely determined due to resource availability, as the dissertation analysis took place 

within the context of a larger, exploratory study of neuropsychiatric symptoms in HD. The first, 

cross-sectional phase of that study included recruitment of 50 HD patients and their caregivers. 
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The dissertation study was approved and began after the larger study had enrolled eight of the 

50 patients for the first phase. Because effect sizes for the relationship between 

neuropsychiatric symptoms and functional status are quite limited in extant literature, this 

convenience sample was deemed a reasonable starting point.  

Inclusion criteria for HD patient participants was as follows: patients were diagnosed with 

HD, either through genetic testing or neurologist's clinical diagnosis; patients were 21 years of 

age or older, as symptoms of Juvenile HD (in patients 20 years old or less) can present 

differently; each patient presented with at least one neuropsychiatric symptom; and each patient 

had an eligible caregiver who could also participate in the study to contribute to study measures 

requiring caregiver report. Inclusion criteria for caregivers was as follows: each caregiver had to 

be 18 years of age or older, and the caregiver needed to live with or have at least weekly 

contact with the HD patient. 

 Greater than moderate dementia on cognitive screening was exclusionary for patient 

participants. An additional exclusion criterion for caregivers was the clinical impression of 

incompetency to respond to instrument questions as determined by the patient’s neurology 

provider.   

 

Strategies for Protection of Human Subjects 

Methods to ensure protection of human subjects included Institutional Review Board 

approval and exclusion of severely demented patients due to inability to consent. There was a 

possibility that answering the surveys about symptoms and functional capacity could be 

distressing to participants. Participants were advised that they could stop at any time. The PI is 

a board-certified adult gerontology primary care nurse practitioner, and she was present during 

in-person survey administration to monitor for potential distress and provide counseling as 

needed. She planned to refer participants to the clinic social worker in the case of extreme 

emotional distress, and participants determined to be at risk of harm to self or others would be 
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taken to the emergency department at Vanderbilt University Medical Center for acute evaluation 

and management.  

Participants were informed that they could withdraw from the study at any time and that 

clinical care would not be affected by their decision to participate, decline participation, or 

withdraw. 

 

Procedures 

Study staff called potentially eligible patients to complete screening assessment over the 

phone prior to HD clinic. Eligible patients and their caregivers received a secure link to 

electronic consent forms via email. After completing online consent, participants received 12 

surveys via email to complete as part of the larger study. These surveys asked about medical 

history, neuropsychiatric symptoms, sleep, quality of life, and caregiver strain.  

Data was entered into REDCap, a secure electronic data-capture application that is 

password-protected and was only available to key study personnel (Harris et al., 2019; Harris et 

al., 2009). Only those indicated on the IRB application had access to REDCap, where patient 

identifiers were recorded. REDCap access and use was monitored by the PI to ensure 

appropriate use. 

Study staff reviewed records for pertinent demographic information including current 

medication use. This information was entered into REDCap prior to the study visit and verified 

when patients presented in person. Neuropsychiatric and functional status scales, as well as a 

motor symptom rating scale and cognitive evaluation, were administered in person and entered 

directly into REDCap by the PI. REDCap scales administered for this study required all data 

variables to be complete prior to submission, so there were no missing data points for the 

primary variables of interest.  

Independent variables included the Problem Behaviors Assessment-short form total 

score as proposed by McNally et al. (2015), Montreal Cognitive Assessment and UHDRS Total 
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Motor Score, which all produce continuous data. Of these independent variables, the Problem 

Behaviors Assessment-short form was the primary variable of interest, as it measures 

neuropsychiatric symptoms in HD. The Montreal Cognitive assessment was used to measure 

cognitive symptoms, and the UHDRS Total Motor Score measures motor symptoms of HD. 

These two instrument scores were included in the multiple regression analysis to control for the 

effects of these distinct symptoms when seeking a true estimate of neuropsychiatric symptom 

effects on functional status.  Dependent variables included the Adult Functional Adaptive 

Behavior Scale and Total Functional Capacity scale, which both produce continuous data. 

These instruments will be further described below.  

 

Instruments 

The Problem Behaviors Assessment-short form assesses 11 neuropsychiatric symptoms 

of HD: depressive symptoms, suicidal ideation, anxiety, irritability, aggressive behavior, apathy, 

perseverative thinking, paranoid thinking, hallucinations, disoriented behavior, obsessive 

compulsive symptoms (Callaghan et al., 2015). It is administered via semi-structured interview, 

where each symptom is rated for frequency and severity from zero to four. Frequency and 

severity scores are multiplied to yield an overall score for each item. Cohen’s kappas of .74 and 

.76 showed decent inter-rater reliability for severity and frequency scores, while adjusted 

kappas were greater than .9 (Callaghan et al., 2015). A Rasch analysis of this instrument found 

that a total score created by adding individual symptom scores did not achieve fit to the model 

(McNally et al., 2015). However, after collapsing symptom ratings to a four-point scale and using 

only severity items, a valid total score can be created (McNally et al., 2015). This modified total 

severity score was used in the current study, and Cronbach’s alpha was .69, demonstrating 

acceptable reliability. 

The Total Functional Capacity scale of the United Huntington’s Disease Rating Scale 

(UHDRS) rates current functional status in HD patients. Based on patient and family interview, 
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investigators rate HD patient capacity in five functional areas: occupation, finances, domestic 

responsibilities, activities of daily living, and location of patient care. Ratings in each category 

are added together for a total score of functional capacity from 0-13, where a score of 13 

indicates the highest possible level of functional capacity (HSG, 1996). Although reliability data 

was not provided for this version of the Total Functional Capacity scale, it was provided for the 

original version of the scale published by Shoulson and Fahn (1979), where inter-rater reliability 

for agreement within 1 point was 65% and within 2 points was 85% (Shoulson et al., 1989). 

Cronbach’s alpha in the current sample was .81, demonstrating high internal consistency.  

The Adult Functional Adaptive Behavior Scale was developed to measure ADL and IADL 

function in elderly individuals and to assess “the extent to which [they meet] social rules for 

personal responsibility” (Spirrison & Pierce, 1992). This measure of functional status has not yet 

been used in HD, but unlike the Total Functional Capacity scale, this tool includes items to 

assess functional status as particularly defined for this study. It includes items addressing 

physical, mental, and social function, whereas the Total Functional Capacity scale is primarily a 

measure of physical and mental function. The Adult Functional Adaptive Behavior Scale is 

administered via semi-structured interview with an informant, and scores are determined based 

on interview responses as well as examiner interaction with the patient. It includes 14 items that 

are rated in increments of .5 on a scale from 0.0 to 1.5. The total score is a sum of all item 

scores, where the highest possible score is 21, representing the highest level of adaptive 

functioning. Items address “eating, ambulation, toileting, dressing, grooming, managing 

personal area, socialization, environmental orientation, reality orientation, receptive speech 

comprehension, expressive communication, memory, managing money, and managing health 

needs” (Spirrison & Pierce, 1992). Factor analysis produced one factor with an eigenvalue 

greater than 1.0, which accounted for 59% of the variance, and internal consistency was high, 

with a Cronbach’s alpha of .95 (Spirrison & Pierce, 1992). Reliability in the current study was 

similar with Cronbach’s alpha of .93.  
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The Total Motor Score of the UHDRS is a clinician-rated scale that measures motor 

symptoms in HD including eye movements, chorea, dystonia, and gait, among others. Raters 

score 31 motor symptoms on a scale from zero (non-existent) to four (worst), so that total 

scores range from 0 to 124, with higher scores indicating greater severity of motor symptoms. 

The Total Motor Score has demonstrated reliability with a Cronbach’s alpha of .95 and inter-

rater reliability coefficient of .94 (HSG, 1996). Consistent with previous findings, Cronbach’s 

alpha in the current sample was .94, demonstrating high internal consistency. 

The Montreal Cognitive Assessment was created as a brief assessment of cognitive 

impairment. It includes 11 items that each assess a different cognitive domain. Scores in each 

domain are added together, and the total score ranges from 0-30, where 30 indicates the best 

cognitive status (Nasreddine et al., 2005). It has established sensitivity (94%) and specificity 

(84%) for detecting cognitive dysfunction in HD (Bezdicek et al., 2013). In the current study, 

internal consistency reliability was good with a Cronbach’s alpha of .82. 

 

Data Analysis 

Data analysis was performed using IBM SPSS version 26. Patient characteristics 

including age, race, gender, and CAG repeat length were summarized as follows: percentages 

were used to summarize nominal and ordinal categorical data; continuous data were 

summarized using mean and standard deviation when normally distributed and with median and 

inter-quartile range when skewed. Skewed distributions were transformed to normal to meet 

analyses assumptions. Pearson correlations were used to assess the inter-correlations among 

the symptom measures (Problem Behaviors Assessment total score, Montreal Cognitive 

Assessment score, Total Motor score) and between the two measures of functional status (Total 

Functional Capacity score, Adult Functional Adaptive Behavior Scale score). Simple linear 

regressions then generated the bivariate associations of each of the three measures of 

symptoms with each of the two measures of functional status. After ensuring a lack of 
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multicollinearity (correlations among the symptom measures (variance inflation factor < 10), two 

separate multiple linear regressions were conducted with the three symptom measures as 

independent variables and the two functional status measures as separate dependent variables. 

A total of 42 participants was a sufficient sample to include four variables in each multiple 

regression analysis. Any tests of statistical significance maintained a Type I error rate of 0.05 (p 

< 0.05). 

 

Specific Aim 2 

 

Design, Setting, and Sample 

 A subset of 7 HD patients and 8 caregivers were asked to participate in qualitative 

interviews about neuropsychiatric symptoms. Purposive sampling was done from the larger, 

quantitative sample based on the investigator’s impression of ability to contribute meaningful 

information about the problem of interest in the context of an interview. Similar numbers of 

patients and caregivers were recruited. Participants needed to be willing to complete recorded 

interviews about neuropsychiatric symptoms and functional status. Patients with severe 

dysarthria were excluded due to inability to transcribe and interpret their responses.  

 

Procedures 

Eligible participants were called or approached in clinic for assessment of interest. 

Consent forms for the qualitative interviews were completed in person on the same day as their 

clinic or quantitative study visit. Participants were asked to complete a semi-structured interview 

about neuropsychiatric symptoms and their effects on functional status in HD. This interview 

could be completed in person or via telephone depending on the participant preference, and 

patients and caregivers were interviewed separately. Because of the sensitive nature of 

psychiatric symptoms, we anticipated that separate interviews would allow for participants to 
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fully express themselves without fear of upsetting their counterpart (patient or caregiver). 

Interviews were audio-recorded and conducted by the PI. Interviews continued until data 

saturation was reached. 

 

Strategies for Protection of Human Subjects 

Data including demographic information, audio recordings and transcripts, was stored on 

a secure server and/or Human Research Protections Program-approved cloud-based file 

sharing folder. Hard copies of qualitative informed consent documents were stored in a locked 

drawer in a locked office on the Vanderbilt University Medical Center campus. Participants were 

advised that interviews could be stopped at any time, and participants exhibiting distress would 

be referred to the HD clinic social worker for counseling.  

 

Interview Guide 

A semi-structured interview guide was developed for qualitative interviews. Questions 

were evaluated by relevant stakeholders including experts in qualitative research and a 

caregiver for an HD patient, and the interview guide was adjustment based on stakeholder 

input. The semi-structured interview guide is as follows: 

 

To HD patient: “I have a few questions to ask you today, and you may answer as much or as 

little as you’d like. I’m going to ask you to describe your experience with a number of emotions 

and symptoms that people with HD have reported. If anything I ask about doesn’t apply to you, 

you can just let me know.”  

To HD caregiver: “I have a few questions to ask you today, and you may answer as much or as 

little as you’d like. I’m going to ask you to describe your experience with [insert patient name] 

regarding a number of emotions and symptoms that people with HD have reported. If anything I 

ask about doesn’t apply to you, you can just let me know.” 
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For caregiver interview, substitute patient’s name below for “you”, “your”, etc.  

1. Tell me about your life when you were first diagnosed with HD.   

a. What year were you diagnosed? 

2. Tell me about how HD has changed your life. 

3. Tell me about a time when you felt down or depressed or thought about hurting yourself.  

4. Tell me about a time when you felt excessively worried. 

5. Tell me about a time when you lost motivation to do something you used to do regularly.   

6. Tell me about a time when you had obsessive thoughts or got stuck on an idea.  

7. Tell me about a time where you were irritable, angry, or aggressive.  

8. Tell me about a time when you believed something happened that didn’t really happen.  

9. Please tell me how those symptoms we just discussed have affected your ability to 

function from day to day. 

a. If not mentioned in response to 9, ask: 

i. How have those symptoms affected your physical function? 

ii. How have those symptoms affected your ability to think clearly and 

perform mental tasks? 

iii. How have those symptoms affected your relationships or social 

interactions? 

 

Data Analysis 

 Distributions of sample characteristics of qualitative participants were generated using 

IBM SPSS version 26.  Patient and caregiver characteristics including age, relationship to 

patient (caregivers only), gender, and CAG repeat length (patients only) were summarized as 

follows: percentages were used to summarize nominal and ordinal categorical data; continuous 

data were summarized using mean and standard deviation. 
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Transcripts were created of audio recordings using a HIPAA-compliant transcription 

service. Then, qualitative descriptive content analysis was done as described by Eto and 

Kyngas (2008), with inductive, line-by-line open coding. The aim of content analysis is to 

describe a phenomenon broadly, so codes were typed next to relevant lines of text. The PI then 

organized these codes, using abstraction to group categories to generate a reasonable 

description of the phenomenon. Finally, once themes and codes had been organized, all 

transcripts were re-coded. A second coder (BR, dissertation committee member) coded all 

transcripts with the identified codes to ensure inter-coder agreement. Any coding discrepancies 

not resolved between the two coders were presented to a third coder (SR, dissertation 

committee chair) for resolution. Once categories, or themes, were agreed upon, these were 

emailed to participants for member checking, increasing the likelihood that conclusions reached 

mirrored the experience of participants. 
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CHAPTER IV 

 

RESULTS 

 

Specific Aim 1 

 

Descriptive Statistics 

HD patients in this sample (N=42) had a median age of 50.4 years, were majority male 

(52.4%) and Caucasian (92.9%). Descriptive statistical summaries of baseline characteristics 

including CAG repeat length, age at diagnosis and motor symptom onset, past medical history, 

location of current residence, reasons for seeking medical care for HD, prior history of 

neuropsychiatric symptoms and treatment, and substance abuse history are summarized in 

Table 5. Most participants (66.7%) reported a history of psychiatric or cognitive dysfunction prior 

to their HD diagnosis, where prodromal irritability and depression were reported most frequently 

(in 50% and 45.2% of participants, respectively).  

Descriptive statistical summaries of scores on each of the five symptom and functional 

status scales are shown in Table 6. The mean Montreal Cognitive Assessment score was 20.6 

(SD=6.4) out of a possible 30 points, where higher scores indicate better cognitive performance. 

The mean UHDRS Total Motor Score was 27.6 (SD=16.3) out of a possible 124 points, where 

higher scores indicate worse motor symptoms. The mean Problem Behaviors Assessment-short 

form modified total severity score was 7.8 (SD=4.1) out of a possible 33 points, where higher 

scores indicate worse neuropsychiatric symptoms.  

Intercorrelations among measures are shown in Table 7. As expected, the two 

dependent measures of functional status were highly intercorrelated (r=.92, p<.001). Among 

independent variables, UHDRS Total Motor Score and Montreal Cognitive Assessment were 

statistically significantly negatively correlated, where worse (higher) motor symptoms were 
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associated with worse (lower) cognitive scores (r=-.61, p<.001). Neuropsychiatric symptoms, as 

measured by the Problem Behaviors Assessment-short form modified total severity score, were 

not statistically significantly correlated with cognitive or motor scores.   

 

Univariate (Unadjusted) Associations with Functional Status 

Cognitive symptoms. Summaries of the univariate associations of the cognitive 

symptoms measure (Montreal Cognitive Assessment – MoCA) are shown in Table 7. As shown 

graphically in Figure 5, the MoCA scores were statistically significantly associated with both the 

Total Functional Capacity (TFC) and Adult Functional Adaptive Behavior (AFAB) scores, where 

better cognitive performance was associated with better functional status (beta = .61 and .71 

respectively, both p < .001). The correlation of the MoCA scores with the AFAB scores was 

statistically significantly stronger than the correlation with the TFC scores (z = 2.12, p = .017). 

Tests for a possible additional quadratic relationship between cognitive symptoms and each 

functional status measure revealed no such relationships. 

 

  
 

 
Figure 5. Univariate Associations of Cognitive Scores with Total Functional Capacity and Adult 

Functional Adaptive Behaviors Scores 

 

Motor symptoms. Summaries of the univariate associations of the scores on the motor 

symptoms measure (UHDRS Total Motor Score) are also shown in Table 7. As illustrated in 
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Figure 6, motor symptoms (UHDRS Total Motor Score) were statistically significantly inversely 

associated with both the TFC and AFAB scores. In other words, lower motor score (fewer 

symptoms) was associated with better functional status (beta = -.70 and -.75 respectively, both 

p < .001). There was no statistically significant difference in strength between those two 

correlations (z =1.16, p = .123). Tests for a possible additional quadratic relationship between 

motor symptoms and each functional status measure revealed no such relationships. 

 

  
 

 
Figure 6. Univariate Associations of Motor Scores with Total Functional Capacity and Adult 

Functional Adaptive Behaviors Scores 

 

Neuropsychiatric symptoms. The univariate associations of the scores on the 

neuropsychiatric symptoms measure (Problem Behaviors Assessment-short form modified total 

severity score, PBA-s) are shown in Table 7 and visually in Figure 7. As illustrated, there were 

no statistically significantly correlations of the PBA-s scores with either functional status scale 

(beta = .01, p=.958 and beta = -.03, p=.834 respectively). Tests for possible quadratic 

relationships between neuropsychiatric symptoms and each functional status measure revealed 

no such relationships.  
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Figure 7. Univariate Associations of Neuropsychiatric Scores with Total Functional Capacity and 

Adult Functional Adaptive Behavior Scores 

 

Multivariate Associations of Cognitive, Motor, and Neuropsychiatric Symptoms with Functional 

Status 

 The multiple correlation of all three symptom scores with the TFC score was .73 

(p<.001), accounting for approximately 54% of the variability in functional status assessed by 

that scale (Adjusted R2 = .50) (Table 8). An even stronger multiple correlation was observed 

with the AFAB score (R =.82, p<.001), accounting for approximately 66% of the variability in 

functional status assessed by that measure (Adjusted R2 = .64).  

After controlling for the inter-correlations of the symptom measures, cognitive symptoms 

were statistically significantly associated with the AFAB scores but not with the TFC scores 

(beta =.37, p=.006, beta =.26, p=.091). Cognitive symptoms explained ~14% of the variance in 

the AFAB scores yet only ~7% of the variance in the TFC scores. 

Motor symptoms remained statistically significantly associated with both functional status 

scales after controlling for the other types of symptoms (p < .001, Table 8). Motor symptoms 

explained ~30% of the variance in TFC and ~28% of the variance in AFAB scores. 
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As with the unadjusted correlations, neuropsychiatric symptoms were not statistically 

significantly associated with functional status as measured by either TFC (beta = -.12, p=.285) 

or AFAB (beta = -.17, p=.080).  

 

Specific Aim 2 

 

Sample Characteristics 

 Interviews were conducted with 15 participants before data saturation was reached. 

Patients (n=7, 47%) and caregivers (n=8, 53%) were evenly represented in the sample, and all 

participants were Caucasian. Patient participants had a mean age of 47.1 (SD= 11.7, range= 

35-61) and were primarily female (71.4%). Median CAG repeat length was 43 (range= 40-51). 

Caregiver participants had a mean age of 49.4 (SD= 12.3, range= 35-65) and were also 

primarily female (75%). Most caregiver participants were spouses of HD patients (88%), though 

one was a sibling. Ten of the participants comprised five dyads, where the HD patient and their 

caregiver both participated in separate interviews. 

Five themes emerged describing the effects of neuropsychiatric symptoms on functional 

status in HD. These themes included effects on daily practical function, impaired social 

interactions or relationships, negative change in personality/cognition, other negative effects of 

neuropsychiatric symptoms, and positive coping or outcomes. Each theme was described by 

three or more codes which are summarized in Table 9. Negative effects on normal daily 

activities was the most frequent code and was found in all 15 interviews. Social withdrawal was 

found in 14 of the 15 interviews, though it was the fifth most frequent code in terms of overall 

frequency. The distribution of total frequency of each code is depicted in Figure 8. Figure 9 

shows the number of interview transcripts that included each code.  
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Figure 8. Total Frequency of Qualitative Codes  
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Figure 9. Number of Interviews with Each Qualitative Code 
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television, “Well he used to go play golf and he doesn't do that anymore… he really just wants to 

watch TV and that's it.” A patient described a similar loss of interest in a favorite hobby:  

Well I used to fish a lot. Because I live on a river, so I used to fish a lot. And I don't fish 

anymore. I take my son fishing... I take him fishing but I don't fish anymore. If that has 

anything to do with it. But yeah that's one thing that I used to enjoy doing that I don't do 

much anymore. 

Interestingly, not all effects on daily function were necessarily negative. Some 

participants reported that adherence to a strict routine improved function. Others described how 

neuropsychiatric symptoms actually increased the HD patient’s activity or productivity: “It's like 

the triggering of anger is what would actually get her moving and going about any kind of 

activity.” These neutral or positive effects were reported less commonly than negative effects on 

daily activities.  

 

Impaired Social Interactions or Relationships  

Negative effects on social interactions or relationships were described by nearly every 

participant, including one caregiver who reported no other negative effects of neuropsychiatric 

symptoms on her husband’s daily life. As shown above, social withdrawal was common in this 

sample. This social withdrawal was conspicuous, not only because of its prevalence, but 

because it often represented a sharp change from the baseline personality of the HD patient. 

Many people reported withdrawal primarily around new people, “People I don't know I don't want 

to talk to,” but a few described decreased engagement even with close friends and family. One 

caregiver explained: 

We were never the social butterfly big party people anyway, but now… even things that I 

think, ‘This is a slam dunk, hun! This is people you know, something we like doing.’ 

She'll still be resistant to putting herself out there. It causes her anxiety and yeah, she 

really won't want to do it. 
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Only one patient participant denied social withdrawal relative to his baseline personality; this 

was a patient with known anosognosia, and his wife (caregiver) reported in her interview that he 

was more socially withdrawn. 

Impaired communication due to neuropsychiatric symptoms also created relationship 

issues for several patients: “I just get sad, I cry a lot. I have a hard time communicating it. 

What's going on? Why? … With the failure to be able to communicate feelings. It's caused a lot 

of problems in my relationships.” One caregiver summarized the phenomenon as seen in her 

husband: “…it's like he's got this brilliant mind, but he can't relay it properly anymore.” This was 

not limited to later-stage HD patients, suggesting that communication issues may arise even 

before an HD patient has significant motor symptoms. 

Many participants described a “short fuse” in the HD patient that impaired 

communication and strained relationships. Both patients and caregivers reported that increased 

irritability in HD patients led to arguments with a spouses, siblings, children, or coworkers.  Two 

caregivers related episodes of physical abuse from neuropsychiatric symptoms:  

[T]here was one time… where she was really angry about something and she actually hit 

me while I was driving. 

[H]e thought I was having an affair, or wanted to have an affair. Not that I was, but I 

wanted to. With my sister's boyfriend who lives right beside us. So, I can't go outside in 

the yard, or if I went outside in the yard, that's what I was doing, I was trying to get him to 

see me. Called me names. He never hit me, but pushed or shoved, or he would do that. 

He actually held me somehow, not down, but against the wall and like pulled my 

wedding ring off and flushed it down the toilet. That was one of the worst nights, but that 

happens. 

Physical aggression was not frequently reported in this sample, but those that did report it 

sometimes normalized it, as seen above. The “that happens” sentiment was intimated by 

several caregivers regarding neuropsychiatric symptoms in HD patients. This was not an 
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endorsement of the behavior but a frank description of daily reality for HD patients and 

caregivers in the context of uncontrolled symptoms. 

 

Negative Change in Personality/Cognition  

Negative changes in personality were characterized by increased depression, anxiety, 

avoidance or apathy, anger, and abnormal fixation. Several examples of irritable and aggressive 

outbursts were previously described. One caregiver explained that her husband is “just a totally 

different person.” Several patients and caregivers reported debilitating anxiety: “The anxiety was 

the worst thing. The obsessive thoughts, I only did it a few days out of, I'd say a month. But, the 

anxiety was every day. That was bad.” Interestingly, more than one caregiver reported that their 

HD-affected spouse developed an abnormal preoccupation with wanting to travel or plan a 

future vacation without considering associated financial or logistical concerns.  

Other personality changes included decreased confidence in HD patients who became 

more “clingy” and dependent on their caregivers, even in the absence of significant motor 

symptoms: “He does lean on me a lot more since the diagnosis, more dependent than ever.” 

Unfamiliar situations or change in routine often provoked anxiety. This caregiver described his 

wife’s anxiety as exacerbated by perseverative thoughts:  

[She gets anxious o]ver anything new really, so, whether it's going to be changing of 

environment, or changing from a routine, or it could be a thought that's just stuck in her 

head, and it just keeps on going back and forth staying with that, rather than moving on 

with a different thought. 

Cognitive dysfunction was also described and was often attributed to anxiety or 

depression. Areas of cognitive dysfunction included impaired decision making, task completion, 

or memory. Cognitive dysfunction and impaired communication often co-occurred. One patient 

participant described it this way:  
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I'm not thinking clearly. I'm not performing mental tasks the way I should. And my 

financial situation is a mess. It's a mess. And I have a fear of spending the money on the 

bill because I may not be able to pay the other bill and then neither bill gets paid.  

Many participants reported limitations in work because of these cognitive issues which further 

exacerbated existing financial concerns and anxiety.  

 

Other Negative Effects  

There were several additional negative effects described in relation to neuropsychiatric 

symptoms. A few participants reported that medications prescribed for psychiatric symptoms 

caused side effects such as mania or suicidality. Others described physical sequelae of 

neuropsychiatric symptoms such as self-harm related to a depressive episode or high blood 

pressure from anxiety. One patient participant summarized it matter-of-factly: “Well, if you're so 

depressed you're laying in your bed for the seventh day in a row, that affects your muscles.”  

Some participants reported that they were unprepared for or surprised by 

neuropsychiatric symptoms, “And then when I started realizing I was having symptoms of [HD], 

it was like I didn't plan enough, I didn't do enough before, it came too fast… I wish I had been 

more prepared.” A few expressed uncertainty about the root cause of their symptoms, “It's so 

hard to know with HD, and I remember with my mom, we were always going, ‘Well, is this her or 

is this the disease?’ It's something you're asking for like 15 years, you know?” Finally, patients 

and caregivers reported feeling “out of control” when it came to neuropsychiatric symptoms in 

their day-to-day lives: “It's chaos. It's chaos. That's what it is. It's just frustrating. There's so 

much frustration, which causes stress, which causes symptoms.” 

 

Positive Coping or Outcomes  

Several patient and caregiver participants described positive coping strategies or 

positive outcomes despite also reporting many of the negative effects described above. 
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Participants frequently noted that symptoms had improved significantly with initiation of a 

medication to treat their psychiatric symptoms, like one patient who reported, “I'm better than I 

have been in years,” and a caregiver who noticed significant improvement after his wife started 

taking an antidepressant: “I felt like I got my wife back.” Others reported benefits of counseling 

or behavioral modification, such as cessation of alcohol use. A minority of caregivers praised 

the ability of their loved-one with HD to maintain a positive attitude despite negative effects of 

the disease: “I feel like he's still very positive. I feel like it hasn't hit us too hard yet, other than 

those couple months where we didn't have the medicine regulated, because he's been just so 

positive about things.” A few participants explained that their day-to-day lives remain relatively 

normal despite simultaneously describing bothersome neuropsychiatric symptoms. One 

caregiver explained that her husband’s irritability and aggression had improved significantly with 

medication and that “…for the most part, he’s able to go and carry on as much of a normal life 

as possible, just with now I’m his chauffeur…” Another caregiver reported even less change in 

her husband: “…he pretty much seems like he used to…He seems to function well I think.” 

 

Additional Observations  

An interesting finding in these qualitative interviews was non-concordance between 

patient and caregiver report. A few patient-caregiver dyads participated in separate interviews, 

and sometimes patients would minimize or deny symptoms where their caregivers would 

describe them in detail, as with the patient who denied social withdrawal. Another, unexpected 

phenomenon was that some participants chose not to describe past incidents or complaints 

related to neuropsychiatric symptoms which they had previously described to the PI in her 

clinical role as a nurse practitioner. It is unclear whether this was related to discomfort in the 

setting of a recorded interview or simply because they did not remember when asked. For the 

most part, however, participants seemed to appreciate the opportunity to share their experience 

and express their thoughts in this unlimited, non-clinical setting. In conclusion, HD patients and 
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their caregivers reported diversity in neuropsychiatric symptom severity and effects. 

Neuropsychiatric symptoms were pervasive and negatively affected physical, cognitive, and 

social aspects of daily life. 
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CHAPTER V 

 

DISCUSSION 

 

The purpose of this mixed-methods study was to examine the relationship between 

neuropsychiatric symptoms and functional status in HD. It was hypothesized that higher total 

neuropsychiatric symptom scores would correlate with lower functional status in HD patients 

and that patients and their caregivers would report that neuropsychiatric symptoms negatively 

impact functional status in qualitative interviews. In fact, neuropsychiatric symptoms did not 

have a statistically significant effects on either functional status scale on simple or multiple 

regression. Conversely, HD patients and caregivers did report negative effects of 

neuropsychiatric symptoms on functional status in qualitative interviews. Discussion of sample 

characteristics and results will be presented in this chapter.  

 

Sample Characteristics 

 Demographic characteristics of this sample were similar to those in prior studies looking 

at the relationship of neuropsychiatric symptoms and functional status, though the sample size 

was relatively smaller. On quantitative analysis, the median age (50.4 years) was similar to the 

sample in van Duijn, Craufurd, et al.’s (2014) study (50.3 years). Median age of motor symptom 

onset (41.5 years) was also similar to Banaszkiewicz et al.’s (2012) and Marder et al.’s (2000) 

studies (mean= 39 and 40.8 years respectively). There were roughly equivalent numbers of 

males and females in the quantitative analysis, which is reflective of the global HD population, 

but females were over-represented in the subset of qualitative participants. Most patients in this 

sample were Caucasian. This distribution is consistent with worldwide HD prevalence rates, 

where populations of European descent have higher prevalence and/or higher CAG repeat 

numbers than Asian and African populations (Pringsheim et al., 2012). It is also similar to what 
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was reported in Marder et al.’s (2000) study, where 95% of participants were white. The lengths 

of CAG repeat expansion in this study (median=43.5) were similar to those in the van Duijn, 

Craufurd, et al. (2014) study (mean=44.6).  

 Participants in this study had fewer motor symptoms (mean UHDRS Total Motor Score= 

27.6) than those in the Banaszkiewicz et al. (2012) and van Duijn, Craufurd, et al. (2014) 

studies (mean UHDRS Total Motor Score= 41.8 and 35.3, respectively). This may be related to 

the fact that participants were not required to have motor manifest disease for this study, so 

prodromal and early motor manifest patients may have been over-represented in this sample. 

However, TFC scores in this study (mean=8) were similar to those in previous studies including 

Nehl and Paulsen (2004) (mean=8.3), Marder et al. (2000) (mean=7.5), and van Duijn, 

Craufurd, et al. (2014) (mean=8). It is interesting that TFC scores were similar while motor 

symptom burden was lower in this study than prior studies, particularly because motor 

symptoms accounted for more of the variance in TFC in this sample than any other variable. 

Perhaps differences in cognitive function between the study samples can explain the similarity 

in TFC scores despite differences in motor symptoms. Unfortunately, because the MoCA, AFAB 

scale, and the total severity score of the PBA-s were not used in prior studies examining this 

relationship, study samples cannot be directly compared based on these factors.   

Most patients in this sample (66.7%) reported an early history of psychiatric or cognitive 

symptoms prior to their HD diagnosis. The median age of onset for most mood disturbance 

symptoms was around 30 years, though first depressive symptoms were reported as early as 

age six. A history of depressive symptoms prior to HD diagnosis was reported by 45.2% of 

patients in this study. A previous study in pre-motor manifest HD patients reported only 23% 

lifetime prevalence of affective disorders (Julien et al., 2007). Julien et al. (2007) also reported 

lower lifetime prevalence of anxiety disorders (17%) and obsessive-compulsive disorder (5%) in 

their study compared to the current study, where history of anxiety (50%) and obsessive-

compulsive symptoms (23.8%) were more common. Julien et al. (2007) only included official 
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DSM diagnoses in their assessment of psychiatric history which may explain some of the 

discrepancy between the two studies. The differences in lifetime psychiatric prevalence rates 

between the two studies indicate that early psychiatric symptoms in pre-symptomatic, gene-

positive HD patients may be under-detected by medical providers.  

Forty percent of patients in this sample reported a lifetime history of substance abuse, 

and half of these reported continued abuse of alcohol, tobacco, or marijuana. This is consistent 

with Julien et al.’s (2007) finding that 38% of HD patients reported history of tobacco abuse. All 

of the patients in the current study reported that earliest substance abuse behavior began prior 

to age 21, with nine years old as the youngest reported age of substance abuse onset. This is 

consistent with what has been reported previously (Byars, Beglinger, Moser, Gonzalez-Alegre, 

& Nopoulos, 2012). It has also been suggested through retrospective analyses that substance 

abuse may hasten the onset of motor symptoms of HD (Byars et al., 2012; Schultz et al., 2017). 

Furthermore, analyses of substance abuse effects on neuropsychiatric symptom onset are 

lacking, though substance abuse has been shown to predict suicidal ideation in HD patients 

(Wetzel et al., 2011). Finally, one caregiver reported in her qualitative interview that her 

husband’s general and social function improved after cessation of alcohol abuse. Taken 

together, these findings present an opportunity for further research on the effects of substance 

abuse on neuropsychiatric symptoms and functional status in HD.  

 

Specific Aim 1 

 Neuropsychiatric symptoms were not statistically significantly associated with functional 

status on either simple or multiple regression. This is different than what was found by 

Banaszkiewicz et al. (2012), where a total behavioral score was statistically significantly 

associated with functional status on simple regression (r=-.35). Effect sizes from this study on 

simple regression were negligible in comparison (r=.01 and -.03). As in the current study, 

Banaszkiewicz et al. (2012) did not find statistically a significant relationship between total 
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behavioral symptoms and functional status on multiple regression, and β values were not 

reported for non-significant findings on multiple regression.  

 Effects of cognitive and motor symptoms on functional status were more similar between 

the two studies. The current study found that cognitive symptoms had statistically significant 

effects on the two functional status scales on simple regression (r=.61 and .71) and only with 

the AFAB scale on multiple regression (β=.37). These simple correlation values were slightly 

smaller than what was found by Banaszkiewicz et al. (r=.76), but the multiple regression effects 

were relatively larger in the current study compared to Banaszkiewicz et al.’s findings 

(beta=.21). UHDRS motor scores had similar effects on simple regression (current study, r=-.7, -

.75; Banaszkiewicz et al., r=-.82) and multiple regression (current study, beta=-.55, -.53; 

Banaszkiewicz et al., beta=-.55) in the two studies.  

 When comparing this study’s quantitative results with Banaszkiewicz et al. (2012), the 

differences in effects of neuropsychiatric symptoms on functional status may be partially 

explained by the use of different instruments. Banaszkiewicz et al. (2012) used a non-validated 

total behavioral score of the UHDRS-b to measure neuropsychiatric symptoms and the UHDRS 

Functional Assessment Score to measure functional status. However, cognitive effects were 

similar between the two studies even though different instruments were used to measure 

cognitive symptoms. No study besides the Banaszkiewicz et al. (2012) study examined the 

relationship of a total neuropsychiatric symptom score with functional status. 

 Nehl and Paulsen (2004) also examined effects of psychiatric, cognitive, and motor 

symptoms on TFC. However, they combined cognitive and psychiatric scores into a cluster for 

their hierarchical regression analysis, so direct comparisons for this primary relationship cannot 

be made. However, they did find that all three symptom domains (psychiatric, cognitive, and 

motor), along with demographic information, accounted for 49% of the variance in functional 

capacity, compared to 54% in the current study. They also found that motor symptoms 

accounted for 25% of variance in functional capacity, compared to 28% in the current study. It is 
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interesting that that study, which included 1,396 participants with complete data and included 

age, education, and HD duration in the multiple regression analysis, found similar results to this 

study, which is that “half of the variance in [TFC] is not accounted for by…clinical symptoms of 

HD” (Nehl & Paulsen, 2004, p. 73). The combined cognitive and psychiatric cluster accounted 

for only .044 of change in R2, though this was statistically significant. Individual neuropsychiatric 

symptoms were not statistically significantly associated with TFC, but cognitive symptoms had 

similar effects on TFC in that study (beta=.24) compared to the current study (beta=.26).  Like 

Banaszkiewicz et al. (2012), Nehl and Paulsen (2004) used the UHDRS behavioral, motor, and 

cognitive subscales to measure neuropsychiatric, motor, and cognitive symptoms. 

 In all, previous studies have suggested a small, statistically insignificant effect of 

neuropsychiatric symptoms on functional status. This study seemed to confirm those prior 

findings. Effects were similar in size and significance even when different instruments were 

used to measure the variables. However, there was more concordance in relationships between 

studies that used one or more of the same instruments to measure the variables. Because of 

the consistency of effect sizes between prior studies and this study, particularly with use of the 

TFC scale, this strengthens the argument for concurrent validity of the AFAB scale which was 

highly correlated with TFC. This is an important possibility that will be explored later in this 

discussion.  

 

Specific Aim 2 

This is the first known qualitative study to assess the specific effects of neuropsychiatric 

symptoms on functional status in HD. Past studies have assessed effects on quality of life 

(Carlozzi & Tulsky, 2013), but this adds unique data about the effects of neuropsychiatric 

symptoms specifically in physical, cognitive, and social functional domains. The frequency and 

impact of social withdrawal reported in qualitative interviews was greater than expected, 

particularly because social withdrawal was not explicitly included in the interview protocol. 
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Personality changes and social issues have been identified in previous qualitative research in 

HD, but these social issues were defined broadly, including general concerns about 

relationships and access to support services (Ho & Hocaoglu, 2011; Maxted, Simpson, & 

Weatherhead, 2014). Other qualitative research has focused on patient experience of diagnosis 

(Halpin, 2011), communication issues (Hartelius, Jonsson, Rickeberg, & Laakso, 2010), nurse 

perceptions of patient hospital placement (Scerri & Cassar, 2013), or end of life planning (Booij, 

Engberts, Rodig, Tibben, & Roos, 2013; Carlozzi et al., 2018). The reality of social withdrawal 

specifically has not been so reliably described in prior research. This presents an opportunity for 

further investigation of the unique impact of social withdrawal on HD patients and families.  

The lack of agreement between patient and caregiver report in qualitative interviews is 

another interesting finding, though it is not particularly surprising in this population. Anosognosia 

has been documented in HD patients (Sitek, Thompson, Craufurd, & Snowden, 2014). Perhaps 

more interesting is the inconsistency of this anosognosia presentation in this sample. Some 

dyads had much more agreement between their reports than others. This disparity could 

potentially be explained by differences in severity of cognitive symptoms. Regardless, almost all 

qualitative participants agreed that social withdrawal was a problem in their daily lives, and the 

inconsistency noted in other reporting makes this concordance even more striking.  

Many statements in qualitative interviews that were coded as “impaired cognitive 

function” were also coded as “impaired communication”. This suggests that HD patients and 

caregivers associate cognitive symptoms of HD with communication issues, all of which can be 

exacerbated by neuropsychiatric symptoms. This interrelated nature of symptoms and functional 

complaints is consistent with the iterative relationships seen in the Theory of Unpleasant 

Symptoms model used for this study. This is also consistent with prior qualitative findings by 

Hartelius et al. (2010) who found that cognitive difficulties and “emotional load” negatively 

impacted communication. Interestingly, increased social participation was offered by patients 

and caregivers in that study as a way to improve communication (Hartelius et al., 2010). These 
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findings taken with the current findings suggest that treatment of neuropsychiatric symptoms 

may decrease social withdrawal and increase communication in HD patients. Given the 

negative burden of social and communication deficits, this presents an important potential 

avenue for intervention to improve the lives of HD patients and caregivers. 

Finally, HD patients and caregivers reported overwhelmingly that neuropsychiatric 

symptoms negatively affected functional status. Of the 24 codes identified through qualitative 

descriptive analysis, 19 described negative effects of neuropsychiatric symptoms, and only 

three were remotely positive. Considering this, it is remarkable that multiple participants still 

reported leading relatively normal lives. This may indicate that some HD patients and caregivers 

are able to adapt to the changes caused by HD in a way that potentially limits the ill-effects of 

bothersome neuropsychiatric symptoms. On the other hand, this could reflect the historical 

attitude in HD research that non-motor symptoms do not require as much attention or concern 

as motor symptoms.  

 

Interpretation and Implications of Mixed-Method Findings  

The central question of this mixed-methods this study was, what is the nature of the 

relationship between neuropsychiatric symptoms and functional status in HD? Both quantitative 

and qualitative methods were used to answer this question, and the findings appear divergent at 

first glance. On further examination, there are several possibilities which may explain the 

apparent lack of agreement in quantitative and qualitative findings. The TFC scale may not 

measure functional status holistically as defined for this study. In this sample as in past studies 

(Nehl & Paulsen, 2004), motor symptoms clearly affected TFC scores, whereas 

neuropsychiatric symptoms did not produce statistically significant effects on multiple 

regression. Nehl and Paulsen (2004) noted that the limited breadth of the TFC scale might 

explain why cognitive and neuropsychiatric symptoms did not have greater effects on functional 

status in their study. In the current study, the AFAB scale was administered as a second 
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measure of functional status, with hopes that inclusion of an item to assess social function 

would give a more accurate picture of the effects of neuropsychiatric symptoms on functional 

status as defined for this study. Motor scores also had statistically significant effects on AFAB 

scores. However, while neuropsychiatric symptoms did not have a statistically significant effect 

on AFAB, the probability value was much smaller on multiple regression (p=.08) as compared to 

simple regression (p=.834). 

HD patients and caregivers reported in interviews that neuropsychiatric symptoms had 

practically significant effects on functional status, particularly in social function. This seems to 

confirm the suspicion that TFC does not adequately describe functional status outside of motor, 

and possibly cognitive, functional domains. Because effects of neuropsychiatric symptoms on 

functional status were closer to statistical significance when measured by the AFAB scale, it is 

logical to infer that the difference in the effect between this and the TFC scale might be related 

to the inclusion of a socialization item on the AFAB scale. TFC is a common data element 

recommended by the National Institute for Neurological Disorders and Stroke for use in all HD 

studies, yet it does not pick up on significant practical functional deficits that are reported by HD 

patients and caregivers. Results of this study indicate that TFC is not appropriate for use as an 

outcome in future studies of neuropsychiatric symptoms. The crux of the issue is that TFC does 

not capture limitations in social function, and social function is a domain of functional status that 

is affected by neuropsychiatric symptoms according to patients and caregivers in this study. The 

AFAB scale could possibly be appropriate, given its inclusion of a socialization item, if follow-up 

studies found statistically significant associations using a larger sample size or longitudinal 

methods.  

Carlozzi and colleagues (2018) recently reported on the validity of two patient-reported 

outcome measures (Nero-QOL) for capturing social functioning in HD patients. Although these 

tools were found to be valid and reliable in HD patients, the methods used to make this 

determination were not conceptually sound. First, because both Neuro-QOL social functioning 
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measures are patient-reported outcomes, they are immediately limited by the degree of 

anosognosia for each patient completing the form. To account for this concern, the authors used 

a clinician-rated composite score of social functioning to test validity. Unfortunately, this 

clinician-rated composite score was made up of UHDRS Independence Scale ratings and 

apathy ratings from the PBA-s, the combination of which does not equate to a rating of social 

function. Additionally, the clinician rated score of social functioning was not adequately reliable 

(r=.46), so the resulting claim of convergent validity between the scales was not really 

supported. For these reasons, the Neuro-QOL social functioning scales may not address the 

measurement gaps identified in the current study. 

It is agreed in the field that functional status is an acceptable endpoint to measure 

effects of symptom- and disease-modifying interventions. Functional status is more concrete 

than alternative concepts like quality of life or health-related quality of life, but existing measures 

of functional status in HD are limited in their breadth and/or pose an excessive administrative 

burden. A new measure is needed, or existing measures should be modified to assess all 

aspects of functional status including social functioning. With the ability to measure functional 

status including social function, clinicians and investigators could better understand these 

deficits and test interventions to address the problem of social withdrawal as well as 

neuropsychiatric symptoms. 

 

Other Implications  

This is the first study to use the Theory of Unpleasant Symptoms in a Huntington’s 

disease population. The failure to use a pre-defined theoretical model has been a weakness of 

previous studies in this area. The theory’s proposed relationships were upheld by the qualitative 

findings of this study, but the quantitative results did not support the effects proposed in the 

model.  
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Another unique contribution of this study is the use of the modified total severity score of 

the PBA-s. This was proposed by McNally and colleagues (2015), but actual implementation of 

this scoring method has not been identified in existing literature. This study has shown that use 

of this modified score is feasible. In addition, reliability was acceptable in this sample and similar 

to what has been previously reported for the PBA-s. This can be used in future research and in 

clinical care to assess efficacy of treatments for neuropsychiatric symptoms. Because this score 

requires only severity subscores for each item, rather than requiring both severity and frequency 

scores, administration burden of the PBA-s can be reduced. Qualitative findings indicate that 

appropriate treatment of neuropsychiatric symptoms is vital to increase function in HD patients 

and return to normalcy. Thus, this study has demonstrated that 1) identification of 

neuropsychiatric symptoms should be a priority for those caring for HD patients and 2) an 

existing instrument can be easily used to accomplish this purpose.  

Finally, the early onset of both neuropsychiatric symptoms and substance abuse in this 

sample suggests an interesting possible link. Epidemiological research has shown that 

abstaining from substance abuse may delay motor symptom onset in HD, the effect of which 

was as large as clinically significant effects in successful HD drug studies (Schultz et al., 2017). 

However, the link between substance abuse and age of neuropsychiatric symptom onset has 

not been examined. Addictive drugs have been shown increase to extracellular dopamine in rat 

models (Imperato & Di Chiara, 1986; Imperato, Mulas, & Di Chiara, 1986) and cause structural 

brain changes in non-HD human populations (W. Wilson et al., 2000). Drug and alcohol use 

may represent a situational and/or physiological factor that could affect the presentation of 

neuropsychiatric symptoms in HD patients as seen in the Theory of Unpleasant Symptoms 

model.  
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Implications for Nursing 

 Results of this study have implications for the field of nursing. HD patients and 

caregivers reports that neuropsychiatric symptoms are bothersome and that medication can 

improve symptoms. Nurses interacting with HD families should ask about neuropsychiatric 

symptoms rather than focusing primarily on motor symptoms, as has been the traditional 

practice. Nurses are uniquely poised to educate patients and caregivers about neuropsychiatric 

symptoms because they come into regular contact with them in outpatient HD clinics, long-term 

care facilities, and psychiatric hospitals. Nurse identification of symptoms can improve the 

experience of HD patients and caregivers in multiple ways. First, symptoms that are identified 

can then be treated, and reduction of symptoms is reported as beneficial by patients and 

caregivers. Second, by asking about neuropsychiatric symptoms, nurses can assure patients 

and families that their experience is shared by others in the HD community. This normalization 

may provide a sense of relief, encouraging patients and caregivers to participate in supportive 

services without embarrassment about their symptoms.  

 Advanced practice nurses can use the PBA-s modified total severity score to quantify 

patient symptoms. This can be administered more quickly than the full PBA-s, and when 

recorded serially, can help advanced practice nurses gauge the effectiveness of medications 

and other interventions used to treat neuropsychiatric symptoms. Advanced practice nurses are 

poised to improve access to care in HD clinics, but use of this tool can also be helpful for those 

who work in settings not specific to HD, such as long-term care facilities. This scale can quantify 

changes in symptoms in a way that is meaningful even for nurses who do not regularly treat HD 

patients. 

 Nurse scientists should develop clinical trials to assess interventions for decreasing 

neuropsychiatric symptoms. Treatment for these symptoms, though available, is based primarily 

on expert opinion. Nurses can advance the science by developing randomized-controlled trials 

or real-world comparative effectiveness studies of existing medications that are used to treat 
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these symptoms. Other areas for investigation include improvement of social interaction, 

caregiver burden, and patient communication. The mission of the National Institute for Nursing 

Research (NINR) is “to promote and improve the health and quality of life of individuals, 

families, and communities” (NINR, 2016). This includes understanding mechanisms and 

treatment of symptoms, providing caregiver resources, and empowering patients with chronic 

conditions to understand and manage their illness. Given the very early onset of symptoms in 

some patients, this study suggests that HD may present as a chronic, neuropsychiatric 

condition. Optimal management of neuropsychiatric symptoms falls directly within the NINR’s 

stated mission.  

 

Limitations and Alternative Explanations  

 There were several limitations of this study. The cross-sectional design does not allow 

us to assume causation when assessing relationships between quantitative variables, but the 

effects found and the parallel qualitative results can be used to guide future research. In 

qualitative data collection, anosognosia in HD patients may have limited their report of symptom 

presence or impact. For this reason, caregivers were also interviewed. Another potential 

limitation, as noted previously, is that HD patients and caregivers may find it difficult to 

distinguish which symptoms are contributing primarily to their functional status. Although 

interview questions were framed to query effects of neuropsychiatric symptoms specifically, 

participants still mentioned other symptoms that limited function (i.e. gait instability or memory 

loss). During qualitative analysis, every attempt was made to include effects related clearly to 

neuropsychiatric symptoms as described by participants. 

 When gathering past history of symptom and substance abuse onset, patients and 

caregivers were both consulted to overcome limitations of anosognosia or patient cognitive 

decline. However, even caregivers reported difficulty estimating exact age of symptom onset. 

Because of this, the accuracy of the data is limited by any deficiencies in recall.  
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 Concerns about the reliability of the UHDRS TFC scale may limit the interpretation of the 

current findings. Similarly, there is a lack of consensus in the field regarding validity of the total 

severity score of the PBA-s as proposed by McNally et al. (2015). Some have proposed that 

conceptualization of symptoms in clusters may be more appropriate than use of a total symptom 

score (Craufurd et al., 2001; Kingma et al., 2008). However, McNally et al.’s more recent 

analysis supports this as the most valid existing measure of overall neuropsychiatric symptoms.  

 Baseline demographic information for participants, including gender, race, and CAG 

repeat length, was consistent with what is seen in the larger HD population on average, though 

females were over-represented in qualitative interviews. Patients without neuropsychiatric 

symptoms and patients without a caregiver to accompany them to the visit were excluded. 

Patients under age 21 were also excluded because juvenile HD may present differently than 

adult-onset HD. Because of these factors, generalization of study results is limited to adult HD 

patients who have average numbers of CAG repeats (low-to-mid 40s), have at least one 

supportive caregiver, and experience one or more neuropsychiatric symptoms. Some HD 

patients may lack consistent caregiver support for reasons including homelessness or 

personality change. Others may have multiple family members with HD, so family caregiver 

support is spread between multiple patients. It may be that psychosocial factors, as depicted in 

the Theory of Unpleasant Symptoms model, lead to more severe neuropsychiatric symptoms in 

these patients; exclusion of this subset of patients is another limitation of this study.  

 

Recommendations for Future Research 

 Neuropsychiatric symptoms have significant negative effects in the lives of HD patients 

and their caregivers, and the Theory of Unpleasant Symptoms can be used to conceptualize 

these relationships. Broad effects on activities of daily living, social interactions, communication, 

cognition, and other areas of life were significant and detrimental to those interviewed for the 



80 

qualitative study. Given these negative impacts, more clinical trials are needed to directly 

address these symptoms. 

Because there are no FDA-approved treatments for neuropsychiatric symptoms in HD, 

future prospective studies should test interventions for neuropsychiatric symptoms. These 

studies should use the modified total severity score of the PBA-s to measure total 

neuropsychiatric symptoms in HD. A longitudinal design and a larger sample with a greater 

motor symptom burden should be used to address some of the limitations noted in this study. 

Because the three symptom domains quantitatively measured in this study (neuropsychiatric, 

cognitive, and motor) accounted for only 54-66% of the variability in functional status, future 

studies could include a larger sample and additional covariates. CAG-age product (CAP) score 

is a variable which could account for some of the remaining variance in functional status. CAP 

score has been proposed as an index for expected disease progression in HD and has been 

used in several recent clinical trials (Zhang et al., 2011).  

Functional status can be a useful outcome in HD research, but first the AFAB scale 

should be tested in a larger sample of HD patients, and/or a new tool should be created to 

measure functional status holistically. Once deficits in social function can be adequately 

measured, interventions for social withdrawal should also be tested. Finally, the relationship 

between substance abuse and neuropsychiatric symptom onset should be further examined, as 

interventions for substance abuse or neuropsychiatric symptoms may have positive reciprocal 

effects between behaviors.  

 

Summary 

 Cross-sectional data on functional status and neuropsychiatric, motor, and cognitive 

symptoms were gathered from 42 HD patients with neuropsychiatric symptoms. Qualitative 

interviews on the effects of neuropsychiatric symptoms were also conducted with a subset of 15 

HD patient and caregiver participants. On multiple regression, neuropsychiatric symptoms did 
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not have statistically significant effects on functional status when controlling for motor and 

cognitive symptoms. However, neuropsychiatric symptoms did have effects on practical daily 

function as reported in interviews. Patients and caregivers reported that social withdrawal was 

particularly impacted by neuropsychiatric symptoms. This sample had less motor symptoms on 

average compared to prior studies.  

 Results of this mixed-methods study indicate that more research is needed to account 

for the discrepancy between quantitative and qualitative findings. Existing HD functional status 

tools do not measure functional status as a holistic concept, including physical, mental and 

social domains of health. Alternate tools should be tested or created for use in much needed 

interventional trials to reduce neuropsychiatric symptom burden. In the meantime, nurses 

should assess for neuropsychiatric symptoms and treat them according to the current standard-

of-care which is based on expert opinion. Substance abuse and social withdrawal are related 

concepts of interest whose relationships with neuropsychiatric symptoms should be examined in 

future research.  
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Table 1. Results of systematic review on neuropsychiatric symptoms and functional status in HD. 

Citation Design Neuropsychiatr
ic symptom(s) 
measured for 
analysis with 
function 

Instrument 
for 
Neuropsychi
atric 
Measurement 

Term 
used for 
function 

Instrument used to 
measure functional 
status 

Stats 
method used 
for scores 
and 
associations 
between 
psych and 
functional 
variables 

Results/conclusions 
related to neuropsychiatric 
symptom(s) 

Anderson 
et al., 2010 

Cross-
sectional, 
retrospective 
(HSG dataset, 
n=1,642 HD 
patients) 

Obsessive and 
compulsive 
symptoms  

United 
Huntington’s 
Disease 
Rating Scale 
behavioral 
subscale 
(single item) 
(UHDRS-b) 

Functional 
capacity 

UHDRS Total 
Functional Capacity 
(TFC) 

T-test Patients with obsessive-
compulsive (O-C) symptoms 
(n=446) had significantly 
worse functional scores than 
those without (n=1196) 
(t=3.47, p<.001). Patients 
with high O-C symptoms 
(highest 25% of the O-C 
group, n=121) had 
significantly worse functional 
scores than those with low o-
cs (lowest 25% of the O-C 
group, n=116) (t=4.99, 
p<.001) 

Banaszkie
wicz, 
Sitek, 
Rudzińska
, Sołtan, 
Sławek 
and 
Szczudlik 
(2012) 

Cross-
sectional, 
prospective 
(n=80 patient-
caregiver 
dyads) 

Aggression, 
apathy, 
depressive 
symptoms, 
irritability, 
anxiety, 
psychosis 

UHDRS-b 
(measured 
with single 
items except 
for psychosis 
which included 
hallucinations 
and 
delusions), 
Hamilton 
Depression 
Rating Scale 
(HAM-D) 

Functional 
disability 

UHDRS Functional 
Assessment Score 
(FAS) 

Simple linear 
and multiple 
regression 

On simple regression, 
depressive symptoms and 
apathy were significantly 
negatively associated with 
functional score. Irritability, 
aggression, anxiety, and 
psychosis subscores were 
not significantly associated 
with functional score. On 
multiple regression, apathy 
was an independent predictor 
of functional disability. Simple 
regression: total behavioral 
score (r=-.35, p<.05), 
depressive symptoms (r=-.43, 
p<.05), apathy (r=-.47, 
p<.05). Multiple regression: 
apathy (r2=0.21, adjusted r2 
for the model=.74) 
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Beglinger 
et al., 2010 

Cross-
sectional, 
retrospective 
(HSG dataset, 
n=265 HD 
patients) 

Depressive 
symptoms 

UHDRS-b 
(single-item 
measure of 
depressive 
symptoms) 

Functional 
capacity 

UHDRS TFC and FAS logistic 
regression 
(only with 
FAS) 

Depressive symptoms were 
significantly related to loss in 
ability to engage in usual 
employment on FAS (p<.01) 

Eddy & 
Rickards, 
2015 

Cross-
sectional, 
prospective 
(n=25 HD 
patients, 20 
healthy 
controls) 

Depressive 
symptoms, 
anxiety, apathy 

Problem 
Behaviors 
Assessment 
(PBA) 
subscales 
(single items) 

Functional 
capacity 

UHDRS TFC Spearman 
correlations 

Depressive symptoms, 
anxiety, an apathy scores 
were not significantly 
associated with functional 
capacity scores. 

Epping et 
al., 2013 
(p. 16) 

Cross-
sectional, 
retrospective 
(n=803 
prodromal HD 
patients, 223 
gene negative 
patients) 

Depressive 
symptoms 

Beck 
Depression 
Inventrory-II 
(BDI-II) 

Functional 
capacity 

Shoulson & Fahn TFC Analysis of 
covariance 
(ANCOVA) 

TFC decreased with 
increased depressive 
symptoms (though the TFC 
decrease from minimal to 
severe depression groups 
was only 1 point). 

Fritz et al 
2018 

Cross-
sectional, 
retrospective 
(used baseline 
data from 
larger 
longitudinal 
study; n= 193 
prodromal 
patients, 187 
early HD, and 
91 late-stage 
HD patients) 

Apathy Problem 
Behaviors 
Assessment 
short form 
(PBA-s) 
(single item) 

Functional 
status 

UHDRS TFC, FAS and 
Independence Scale 
(Composite score of 
clinician-rated 
functioning created: 
scores recoded to 
ensure higher scores 
indicated better 
outcomes; individual 
scores standardized to 
a mean of 0 and SD of 
1; standardized scores 
were summed for each 
composite score, then 
sum scores were 
scaled with a mean of 0 
and SD of 1 so that all 
composite scores were 
on the same scale) 

Multiple linear 
regression 

There was no statistically 
significant association 
between apathy and clinician 
rated functioning. 

Hubers et 
al., 2012 

Cross-
sectional, 
prospective 
(n=152 HD 

Suicidality PBA (single 
item) 

Global 
functionin
g 

UHDRS TFC (also 
reference Shoulson & 
Fahn) 

Binary logistic 
regression 

Difference in numbers of 
"non-suicidal" and "suicidal" 
HD patients with TFC<10.5 



Appendix A- Tables 

84 

patients and 
52 gene-
negative 
controls) 
(longitudinal 
data was also 
gathered but 
not used to 
examine 
relationships 
of interest) 

was not statistically 
significant. 

Hubers 
2013 

Cross-
sectional, 
retrospective 
(n=2106 HD 
patients) 
(longitudinal 
data was also 
gathered but 
not used to 
examine 
relationships 
of interest) 

Suicidal ideation UHDRS-b Global 
functionin
g 

UHDRS TFC (also 
reference Shoulson & 
Fahn) 

Cross-
sectional: 
unpaired t-
test if normal 
distribution 
and Mann-
Whitney U 
test if not 
normally 
distributed 

At baseline, difference in TFC 
score for HD patients without 
suicidal ideation (n=1937) 
and with suicidal ideation 
(n=169) was not statistically 
significant (p=.73, no effect 
size given).  

Marder et 
al., 2000 

Longitudinal, 
retrospective 
(n=960 HD 
patients) 

Mood, anxiety, 
aggression, 
psychosis, and 
other behavioral 
abnormalities 

UHDRS-b Functional 
decline 

UHDRS TFC and IS Mixed-effects 
model to 
determine 
influence of 
disease 
characteristic
s and 
covariates on 
change in 
slope of TFC 
and IS 

Increased depressive 
symptom factor 
(depression/anxiety) at 
baseline was associated with 
faster decline on 
Independence Scale scores 
(p=.03). No other baseline 
psych-related factors had a 
significant influence on the 
slop of the IS or TFC. 

Mayeux et 
al., 1986 

Cross-
sectional, 
retrospective 
chart review 
(n= 48 HD 
patients) 
(Longitudinal 
analysis was 
also included 
but not for 

Depressive 
symptoms 

Beck 
Depression 
Inventory 
(BDI), Brief 
Psychiatric 
Rating Scale 
(BPRS) 

Functional 
capacity 

Shoulson & Fahn TFC Simple linear 
regression, 
partial 
correlations 

Depressive symptom scores 
from BDI and BPRS were 
significantly negatively 
correlated with functional 
capacity score on simple 
regression. On partial 
correlation, the BDI/BPRS 
scores (seemingly combined) 
contributed independently to 
determination of functional 
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relationship of 
interest to this 
review) 

capacity, but on reanalysis of 
the BPRS after removing 
somatic components, it was 
no longer associated with 
functional capacity. 

Nehl & 
Paulsen 
2004 

Cross-
sectional, 
retrospective 
(n=1727 HD 
patients 
included in 
regression 
analysis) 

Depressive 
symptoms/anxie
ty, suicidal 
thoughts, 
aggressivity, 
obsessive/comp
ulsive, 
delusions, 
hallucinations 

UHDRS-b Functional 
capacity 

UHDRS TFC (also 
references Shoulson & 
Fahn) 

hierarchical 
multiple 
regression 

None of the psychiatric 
symptoms accounted for a 
statistically significant amount 
of variance in TFC. 

Sheppard 
et al., 2017 

Cross-
sectional (n= 
20 HD 
patients, 20 
controls) 

Depressive 
symptoms 

BDI-II 
(subjects 
under 65), 
Geriatric 
Depression 
Scale-short 
form (GDS-
short form) (65 
and older) 

Instrument
al 
activities 
of daily 
living 
(iADLs) 

Lawton and Brody 
Activities of Daily Living 
questionnaire 

Spearman 
rank 
correlations, 
Depressive 
symptom 
scores were 
dichotomized 
(elevated or 
non-elevated) 

Depressive symptoms were 
significantly correlated with 
the self-report iADL 
questionnaire 

Sprengelm
eyer et al., 
2014 

Cross-
sectional, 
prospective 
(HD n=61, 
control n=40) 

Depressive 
symptoms 

HADS- Snaith 
Irritability 
Scale (HADS-
SIS) 

"Ability to 
cope with 
the 
demands 
of daily 
life" 

UHDRS TFC Mann 
Whitney 

Depressed and non-
depressed HD groups 
showed no statistically 
significant difference in TFC. 

van Duijn, 
Craufurd, 
et al., 2014 

Cross-
sectional, 
retrospective 
(n=1993 HD 
patients) 

Neuropsychiatric 
symptoms (pre-
determined 5 
subscales: 
depression, 
irritability/aggres
sion, obsessive-
compulsive 
behaviors, 
apathy, 
psychosis) 

UHDRS-b 
(pre-
determined 5 
subscales: 
depression, 
irritability/aggr
ession, 
obsessive-
compulsive 
behaviors, 
apathy, 
psychosis) 

Global 
functionin
g 

UHDRS TFC One-way 
between 
groups 
ANOVA or 
nonparametri
c Kruskal 
Wallis for 
univariate 
analyses; 
multivariate 
logistic 
regression 

HD patients with each of the 
5 symptoms measured 
(depression cluster, 
irritability/aggression, 
obsessive-compulsive 
behaviors, apathy, psychosis) 
had lower TFC scores than 
HD patients without the 
symptoms (p<.001 for all), 
but on multiple regression, 
TFC only statistically 
significantly correlated with 
apathy.  
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Table 2. Standardized effect sizes for neuropsychiatric symptoms 

Individual Symptoms Neuropsychiatric 
tool 

Functional 
Status tool 

Effect 
size 

r/β (rounded to 
nearest 

hundredth) 

Citation 

Depressive symptoms HAM-D FAS r=-.43 .43 Banaszkiewicz 
 UHDRS-b FAS r=.039 .04 Beglinger 
 PBA-s TFC r=-.003 .003 Eddy & Rickards 
 BDI-II TFC r=.52 .52 Epping 
 BDI TFC r=-.69 .69 Mayeux 
 BPRS TFC r=-.76 .76 Mayeux 
 BDI-II Lawton and 

Brody ADL  
r=-.57 .57 Sheppard 

 HADS-SIS TFC r=.03 .03 Sprengelmeyer 
Suicidality PBA TFC r=.157 .16 Hubers 2012 
 UHDRS-b TFC β=-.025 .03 Nehl & Paulsen 
Anxiety UHDRS-b FAS r=-.2 .2 Banaszkiewicz 
 PBA-s TFC r=-.26 .26 Eddy & Rickards 
Irritability UHDRS-b FAS r=.02 -.02 Banaszkiewicz 
Aggression UHDRS-b FAS r=-.19 .19 Banaszkiewicz 
 UHDRS-b TFC β=-.03 .03 Nehl & Paulsen 
Apathy UHDRS-b FAS r=-.47 .47 Banaszkiewicz 
 PBA-s TFC r=-.096 .1 Eddy & Rickards 
 PBA-s Composite of 

TFC, FAS, IS 
adjusted 
r2=.14 

.37 Fritz 

 UHDRS-b TFC r=.058 .06 Van Duijn 
Delusions UHDRS-b TFC β=-.044 .04 Nehl & Paulsen 
Hallucinations UHDRS-b TFC β=-.013 .01 Nehl & Paulsen 
Symptom Clusters      
Depressive symptom 
cluster 1 
(depression/anxiety) 

UHDRS-b IS β=.061 .06 Marder 

 UHDRS-b TFC β=-.02 .02 Nehl & Paulsen 
Depressive symptom 
cluster 2 

UHDRS-b TFC r=.008 .01 Van Duijn 

Irritability/aggression 
cluster 

UHDRS-b TFC r=.008 .01 Van Duijn 

Obsessive/compulsive 
cluster 

UHDRS-b TFC o/c vs 
none 
r=.096 

 
high o/c 
vs low 
r=.308 

.1 

.31 
Anderson 
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 UHDRS-b TFC B=-.055 .06 Nehl & Paulsen 
 UHDRS-b TFC r=.017 .02 Van Duijn 
Psychosis cluster UHDRS-b FAS r=-.25 .25 Banaszkiewicz 
 UHDRS-b TFC r=.017 .02 Van Duijn 
Total Behavioral Score      
Total Behavioral UHDRS-b FAS r=-.35 .35 Banaszkiewicz 

*direction of final effect sizes was adjusted, so positive values represent positive correlation between worse symptoms and worse functional capacity, while 

negative value represent negative correlation between those variables. 
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Table 3. Reliability and validity of scales identified in this review to measure functional status in HD 

Scale Original 
source 

Validity  Reliability 

Shoulson & Fahn 
Total Functional 
Capacity 

Shoulson & 
Fahn 1979, 
Shoulson 1981 

Concurrent validity: measures of caudate atrophy on MRI 
and metabolism on PET significantly correlated with TFC 
scores (p<.001 for both); Face validity: created by 8 field 
experts, widely used 

Inter-rater reliability for agreement within 1 point was 
65%, within 2 points was 85% (Shoulson et al., 1989) 

UHDRS Total 
Functional 
Capacity 

Huntington 
Study Group 
1996 

Face validity: widely used in HD clinical trials; Concurrent 
validity: significantly correlated with caudate change 
(Tabrizi et al., 2013); Convergent validity: significantly 
intercorrelated with IS (.86) and FAS (.9) (p<.001) (Youssov 
et al., 2013) 

No Cronbach's alpha or inter-rater reliability reported 
for this subscale, though HSG (1996) cites reliability 
data for Shoulson & Fahn scale; highly intercorrelated 
with UHDRS motor, behavioral, and functional checklist 
scores (p<.005) which had Cronbach's alpha values of 
.95, .9 and .95 respectively.  

UHDRS 
Functional 
Assessment Scale 

Huntington 
Study Group 
1996 

Convergent validity: intercorrelations with TFC=.9 and 
IS=.91 (p<.001 for both) (Youssov et al., 2013) 

High internal consistency: Cronbach's alpha .95 (HSG, 
1996) 

UHDRS 
Independence 
Scale 

Huntington 
Study Group 
1996 

Convergent validity: intercorrelations with TFC=.86 and 
FAS=.91 (p<.001 for both) (Youssov et al., 2013) 

No Cronbach's alpha or inter-rater reliability reported 
for this subscale; highly intercorrelated with UHDRS 
motor, behavioral, and functional checklist scores 
(p<.005) which had Cronbach's alpha values of .95, .9 
and .95 respectively.  

Lawton and Brody 
Activities of Daily 
Living 
questionnaire 

Lawton & Brody 
1969 

Not established in HD (developed for older adults), used in 
1 HD study 

Interrater reliability showed a correlation of .85 between 
total IADL scores (Lawton & Brody, 1969) 

HD-ADL Brandt et al 
1984 

Convergent validity: correlates with Shoulson & Fahn TFC 
(r=-.89), Construct validity: PCA identified 4 factors 
accounting for 74% of variance (eigenvalues all >1) 

High internal consistency: Cronbach's alpha .91  
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Table 4. Reliability and validity of scales identified in this review to measure neuropsychiatric symptoms in HD 

Scale Original 
source 

Validity  Reliability Considerations 

UHDRS-
b 

HSG 1996 Construct validity: Factor analyses has shown 
heterogenous factors (Kingma, Rickards); 
convergent validity shown between depression 
item on UHDRS-b and “Feel sad” item on BDI 
(correlation coefficient= 0.834; p < 0.01) as 
well as "depressed mood" item on HAM-D 
(r=.917) (Rickards, et al 2011); Face validity: 
longest-used tool for behavioral symptoms in 
HD 

Internal consistency: 
Cronbach’s alpha= .83 
  

Although the whole tool has established validity 
and reliability, single items are often used in 
isolation to assess just 1 symptom. Depression 
item has established convergent validity with 
BDI and HAM-d, but no other individual item has 
established validity, and no individual item has 
reliability data to support its use.  

HAM-D Hamilton 
1960 

Convergent validity with UHDRS-b "depressed 
mood" item (r=.917) (Rickards, et al 2011); 
Face validity: used to measure depressive 
symptoms in several HD studies 

Inter-rater reliability= .9 Depressive symptoms only 

PBA Craufurd et 
al 2001 

Content/face validity: created by a panel of HD 
experts from a list of patient 
symptoms/complaints and extensive literature 
review; Construct validity: PCA identified 3 
factors, though they only accounted for 40.7% 
of total variance 

Inter-rater reliability >.8 and 
test-retest reliability >.9 for the 
whole scale were good 
(Craufurd et al 2001); 
depression cluster items 
showed good internal 
consistency: Cronbach’s 
alpha=.81 (Kingma et al, 2008) 

Although the whole tool has established validity 
and reliability, single items are often used in 
isolation to assess just 1 symptom. Depressive 
symptom cluster items have established 
reliability data, but individual symptoms do not. 

BDI-II Beck et al., 
1996 

Criterion validity: diagnosis of depression 
(compared to study gold-standard Schedules 
for Clinical Assessment in Neuropsychiatry) at 
a score of 10 or 11 had a sensitivity of 1.0, 
specificity of .66, and area under the curve of 
.856 (De Souza, Jones & Rickards, 2010); face 
validity: a version of the BDI/BDI-II used in 
over 50 HD studies 

Internal consistency in 
outpatients was high: 
Cronbach's alpha=.92 (Steer 
et al., 1999) 

Depressive symptoms only 

PBA-s Callaghan 
et al 2015 

Construct validity: Factor analysis (after 
excluding paranoid thinking and hallucinations 
due to low incidence) revealed 3 factors with 
Eigenvalues >1 (Apathy, Irritability, Affective), 
consistent with factor structure in PBA-HD 
(Callaghan et al., 2015); Face validity: used in 
several large clinical or observational trials 

Inter-rater reliability was 
decent for severity=.74 (.77 
adjusted) and frequency=.76 
(.8 adjusted); no reliability data 
for individual symptoms 

McNally et al.’s (2015) Rasch analysis found 
that total and cluster scores created by adding 
individual symptom score (frequency x severity) 
were not valid. A valid total score can be 
created by adding severity scores for all items, 
rated on a collapsed 4-point scale. No individual 
symptom item has its own established reliability.  
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BDI Beck et al., 
1961 

Content validity: Addresses most of DSM-III 
criteria for depression and intentionally 
excluded other criteria due to the frequency of 
their presence on non-depressed patients 
(Beck et al., 1988); Convergent validity: “feel 
sad” item correlates with UHDRS “depressed 
mood” item, r=.834 (Rickards et al, 2011), 
Mean correlation coefficient with HAM-D was 
.73 (Beck et al., 1988); Face validity: different 
versions of BDI used in over 50 HD studies 

Internal consistency: Mean 
coefficient alpha in psychiatric 
patients= .86 and in non-
psychiatric patients=. 81 (Beck 
et al 1988); Inter-rater 
agreement between HD 
patients and caregivers was 
moderate to good (Chatterjee 
et al., 2005) 

Depressive symptoms only 

BPRS Overall and 
Gorham 
1962 

Face validity: used as an outcome in 7 HD 
studies (Carlozzi et al., 2014) 

Inter-rater reliability for 
depressive mood=.82  

In this review, it was used only to measure 
depressive symptoms. Depressive mood items 
have decent reliability data, but there is very 
little validity data for its use in HD. 

HADS-
SIS 

Snaith et al 
1978 

Convergent validity: correlation between 
modified HAM-D and depression items of 
HADS-SIS=.75 (p<.05) 

Internal consistency of the 
depression subscale- 
Spearman-Brown coefficients 
ranged between .72-.81 

At least has validity and reliability data available 
for the depression subscale (the only one used 
in this review), but data is weaker than other 
scales 

GDS- 
short 
form 

Sheikh and 
Yesavage, 
1986 

Convergent validity with BDI in preoperative 
surgical patients (spearman r=.704, p<.01) 
(Bass, Attix, Phillips-Bute, & Monk, 2008) 

Internal consistency: 
Cronbach’s alpha= .749 (in 
adults over 64) (Friedman, 
Heisel, & Delavan, 2005) 

No true validity data for HD, and since it was 
created for older adults, this makes validity in a 
younger HD population even more 
questionable. 
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Table 5. Baseline characteristics of participants with Huntington’s disease (N=42) 

Characteristic Median IQR 

Age (min= 26.3, max= 82.1) 50.4 38.1-58.5 

 N % 

Gender   

    Female 20 47.6 

    Male 22 52.4 

Race/ethnicity   

    African American 3 7.1 

    Caucasiana 39 92.9 

    Hispanic or Latinoa 1 .02 

 Median IQR 

Number of CAG repeats, if known (N=40, min=40, max=64) 43.5 42-46 

 Median IQR 

Age at diagnosis (min=21, max=78) 42 32.5-52.5 

Age of motor symptom onsetb (min=10, max=76) 41.5 33-52.8 

Past medical historyc N % 

     Peripheral vascular disease 1 2.4 

     Cerebral vascular accident 1 2.4 

     Dementia 2 4.8 

     Liver disease 2 4.8 

     Diabetes 1 2.4 

     Cancer 4 9.5 

Current residenced   

     Home 39 92.9 

     Assisted living 1 2.4 

     Other 1 2.4 

Primary symptoms that prompted the patient to seek 
medical care for Huntington’s diseasee 

  

     Motor  15 35.7 

     Psychiatric  8 19 

     Cognitive  1 2.4 

     Multiple  16 38.1 

   

Mood or cognitive symptoms prior to Huntington’s disease 
diagnosis 

28 66.7 

     Depressive symptoms 19 45.2 

          Prescribed medicationf 14 33.3 

 Median IQR 

          Age of onset (min=6, max=54) 29 16-30 

 N % 

     Anxiety 16 38.1 

          Prescribed medicationf 8 19 

 Median IQR 

          Age of onset (min=12, max=55) 29 16-38 

 N % 

     Anger/Irritability 21 50 

          Prescribed medicationf 6 14.3 
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 Median IQR 

          Age of onset (min=10, max=55) 30 21-42.5 

 N % 

     Obsessive-compulsive symptoms 10 23.8 

          Prescribed medicationf 0 0 

  Median IQR 

          Age of onset (min=10, max=60) 29 13.5-53.3 

 N % 

     Hallucinations or delusions 5 11.9 

          Prescribed medicationf 0 0 

 Median IQR 

          Age of onset (min=42, max=55) 50 43.5-54 

 N % 

     Cognitive dysfunction 13 31 

          Prescribed medicationf 1 2.4 

 Median IQR 

          Age of onset (min=12, max=74) 39 27.5-51 

 N % 

History of substance abuse 17 40.5 

 Median IQR 

     Age started (min=9, max=20) 16 14-17.5 

 N % 

Current substance abuse 9 21.4 
aThe participant who identified as Hispanic or Latino also identified as Caucasian 
b n=32; 34 participants reported abnormal movements, and 2 of those did not report age of onset 
cNo patients reported a history of acute myocardial infarction, congestive heart failure, pulmonary 
disease, connective tissue disorder, peptic ulcer, diabetes complications, paraplegia, renal disease, 
metastatic cancer, severe liver disease, or HIV 
dn=41; 1 participant did not report the location of current residence 
en=40; 2 participants established care only for presymptomatic genetic testing 
fprior to the participant’s Huntington’s disease diagnosis 

 

Table 6. Descriptive statistical summaries of neuropsychiatric, cognitive, motor, and functional 

scores (N=42) 

Characteristic Mean SD Min Max 

Problem Behaviors Assessment-short 
form total severity score 

7.8 4.1 1 16 

Montreal Cognitive Assessment 20.6 6.4 6 30 

UHDRS Total Motor Score 27.6 16.3 0 70 

Total Functional Capacity  8.0 3.0 1 13 

Adult Functional Adaptive Behavior 
Scale  

15.5 4.0 6 21 

Note: UHDRS= United Huntington’s Disease Rating Scale  
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Table 7. Correlations among neuropsychiatric, cognitive, motor, and functional variables 

 

 

Problem 
Behaviors 

Assessment-
short form 

total severity 
score 

r (p-value) 

Montreal 
Cognitive 

Assessment 
 

r (p-value) 

UHDRS Total 
Motor Score 

 
r (p-value) 

Total 
Functional 
Capacity 

 
r (p-value) 

Adult 
Functional 
Adaptive 
Behavior 

Scale 
r (p-value) 

Problem 

Behaviors 

Assessment-

short form total 

severity score 

-- 
.11 

(.495) 

-.19 

(.237) 

.01 

(.958) 

-.03 

(.834) 

Montreal 

Cognitive 

Assessment 

.11 

(.495) 
-- 

-.67 

(<.001) 

.61 

(<.001) 

.71 

(<.001) 

United 

Huntington’s 

Disease Rating 

Scale Total 

Motor Score 

-.19 

(.237) 

-.67 

(<.001) 
-- 

-.70 

(<.001) 

-.75 

(<.001) 

Note: UHDRS= United Huntington’s Disease Rating Scale. 
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Table 8. Summaries of multivariate associations of neuropsychiatric, motor, and cognitive 

symptoms with functional status as measured by Total Functional Capacity and Adult Functional 

Adaptive Behavior scales (N=42).  

 
Total Functional 

Capacity 
 

Adult Functional 

Adaptive Behavior 

Symptom Scale beta p-value  beta p-value 

Problem Behaviors 

Assessment-short form 

total severity score 

-.12 .285  -.17 .080 

Montreal Cognitive 

Assessment 
.26 .091  .37 .006 

UHDRS Total Motor Score -.55 .001  -.53 <.001 

Note: UHDRS= United Huntington’s Disease Rating Scale. Multiple R for Total Functional Capacity = .73, 

p = <.001; R2 = .54. (Adjusted R2 = .5); Multiple R for Adult Functional Adaptive Behavior = .82, p = <.001; 

R2 = .66 (Adjusted R2 = .64). 
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Table 9. Themes and codes describing the effects of neuropsychiatric symptoms in Huntington’s 

disease identified in qualitative interviews with HD patients and caregivers (N=15). 

Theme Codes  

Effects on daily practical function • Negative effects on normal daily 
activities  

• Insomnia/fatigue  

• Importance of routine or sense of 
purpose 

• Psychiatric symptoms increase 
activity/productivity 

Impaired social interactions or relationships • Social withdrawal 

• Anxiety or avoidance around new 
people or change in routine  

• Strained relationships 

• Financial worry or disagreement 

• Impaired communication 

Negative change in personality/cognition 
 

• Impaired cognitive function (decision 
making, task completion, or memory) 

• Lower confidence/increased clinginess 

• Abnormal fixation 

• Quicker to anger 

• More depression/hopelessness 

• More anxiety or irrational fears 

• Avoidance/doesn’t want to deal with 
life 

Other negative effects of neuropsychiatric 
symptoms 

• Medication side effects 

• Physical consequences of psych 
symptoms (i.e. bodily harm, weight 
loss) 

• Surprise or unpreparedness for 
symptoms 

• Uncertainty about symptom's root 
cause 

• Feeling out of control  

Positive coping or outcomes • Symptoms improved with medication, 
counseling, behavioral modification 

• Positive attitude/self-motivated 
improvement 

• Relatively “normal” life despite 
functional changes 
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Problem Behaviors Assessment- short form 
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United Huntington’s Disease Rating Scale Total Functional Capacity Scale 
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Adult Functional Adaptive Behavior Scale 
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United Huntington’s Disease Rating Scale Total Motor Score 
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Montreal Cognitive Assessment 
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