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Abstract

Background: People with Huntington’s disease (HD) often become institutionalized and more 

frequently die away from the home setting. The reasons behind differences in end-of-life care are 

poorly understood. Less than 5% of people with HD report utilization of palliative care (PC) or 

hospice services, regardless of the lack of curative therapies for this neurodegenerative disease. It 

is unknown what factors are associated with in-patient specialty PC consultation in this population 

and how PC might be related to discharge disposition.
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Objectives: To determine what HD-specific (e.g., psychosis) and serious illness-specific factors 

(e.g., resuscitation preferences) are associated with PC encounters in people with HD and explore 

how PC encounters are associated with discharge disposition.

Design: We analyzed factors associated with PC consultation for people with HD using 

discharge data from the National Inpatient Sample and the Nationwide Inpatient Sample (NIS), 

Healthcare Cost and Utilization Project (HCUP), Agency for Healthcare Research and Quality. An 

anonymized, cross-sectional, and stratified sample of 20% of United States hospitalizations from 

2007 through 2014 were included using ICD-9 codes.

Results: 8521 patients with HD were admitted to the hospital. Of those, 321 (3.8%) received 

specialty PC. Payer type, (specifically private insurer or other insurer as compared to Medicare), 

income, (specifically the top quartile as compared to the bottom quartile), mortality risk, D.N.R., 

aspiration pneumonia, and depression were significantly associated with PC in a multivariate 

model. Among those who received PC, the odds ratio (OR) of discharge to a facility was 0.43 

(95% CI, 0.32–0.58), whereas the OR of discharge to home with services was2.25 (95% CI 1.57–

3.23), even after adjusting for possible confounders.

Conclusions: Among patients with HD, economic factors, depression, and serious illness-

specific factors were associated with PC, and PC was associated with discharge disposition. These 

findings have implications for the adaptation of inpatient PC models to meet the needs of persons 

with HD.
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Introduction

Huntington’s disease (HD) is an autosomal dominant neurodegenerative disease caused by 

the mutant huntingtin protein.1 People with the HD gene have an almost 100% penetrance 

of motor symptoms, which often arise in the third to fifth decade of life. Sometimes years 

before motor symptoms appear, people will often exhibit apathy, impulsivity, depression, 

and anxiety.2 Once the motor manifestations appear, life expectancy is around 15 to 20 

years with an inexorable decline in all domains, including cognitive, psychiatric, and motor.3 

No disease-modifying agent or cure has been discovered. There remain few evidence-based 

therapies to improve the health-related quality of life (HRQOL) in HD.3 Therefore, the 

management of HD remains inherently supportive.4 Yet, fewer than 5% of people with the 

HD gene mutation report receiving palliative care (PC), and approximately 57% reported 

little thought to these services in a recent large multi-center cross-sectional study.5

Nationally, people with HD often die in the hospital (29.8%) or at a skilled nursing facility 

(SNF) (19.8%), with 23.9% dying at home.6 Fewer than 5% die with hospice care.6,7 These 

findings are in stark contrast to other dementias, where a majority (66.9%) die at SNFs.8 

Given the high rates of in-hospital deaths for people with HD, a specific evaluation of 

patient characteristics and the nature of the hospitalizations that persons with HD experience 

are essential for understanding their potential influence on the relative under-utilization of 

PC.9–13

Sokol et al. Page 2

Am J Hosp Palliat Care. Author manuscript; available in PMC 2022 September 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



With the underutilization of PC services5 among people with HD and high 

institutionalization rates as the disease progresses, we sought to understand what factors 

were associated with PC utilization and to determine if PC encounters corresponded with 

discharge location from the in-patient setting. First, we examined the factors associated 

with PC encounters among hospitalized persons with HD.14 Similar to the disparities of 

PC during hospitalization for other chronic illnesses,15 we hypothesized that those who 

received PC encounters would likely arise from a higher median household income zip 

codes and exhibit depression, a prevalent co-morbidity of HD. Second, we explored how 

PC encounters affected discharge location. We hypothesized that even when accounting for 

the relevant patient, hospital-level, and serious illness-related confounders, persons with HD 

who had PC encounters, compared to those who did not receive PC, would have a) higher 

in-hospital mortality, b) higher discharge to home with services, and c) lower rates of SNF 

discharge.

Methods

Study Design and Participants

This cross-sectional analysis used data from the National Inpatient Sample (N.I.S.) database 

from the Healthcare Cost and Utilization Project.16 As the largest in-patient hospital 

admission database, N.I.S. includes an anonymized cross-section of approximately 20% of 

the hospitalizations nationwide.16 We adhered to similar design approaches15 and combined 

data from 2007–2014 and used the International Classifications of Diseases, Ninth Revision 
diagnostic codes. We identified persons with HD using the ICD-9 code 333.4 and includes 

individuals who survived hospital discharge. Missing data was less than 5% unless otherwise 

noted. The Northwestern University IRB approved this study.

Definition of Study Variables

The primary outcome for our first aim was PC encounter among people with HD. The 

options for this variable were binary (yes/no). We utilized V66.7, which was shown 

to be99.1% specific for specialty PC consultation, based on a retrospective review of 

approximately more than 100,000 admissions in a large academic medical center in the 

United States between August 2013 and 2015.17 Independent variables were selected 

based on the presence of factors associated with hospitalization and institutionalization 

for HD (aspiration pneumonia, respiratory failure, and depression)18 as well as factors 

associated with PC consultation in chronic diseases (e.g., primary payer, median household 

income, risk of mortality subclass, the presence of a do-not-resuscitate order, bed size).14 

Primary payers included Medicare, Medicaid, private insurance, self-pay, no charge, or 

other (e.g., workers compensation or Veterans Affairs). The median household income for 

a patient’s zip code included 4 quartiles (0 to 25th percentile, 25th to 50th percentile, 

50th to 75th percentile, and greater than 75th percentile), and was based on demographic 

data obtained from Claritas.19 The risk of mortality subclass was calculated using the 

3 M Health Information Systems Software using the All-Patient Refined Version 20 

Methodology Booklet.20 The mortality classes included “no likelihood of dying, minor 

likelihood of dying, moderate likelihood of dying, major likelihood of dying, and extreme 

likelihood of dying.” Bed size was based on location and teaching status of the hospital; 
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these metadata were obtained from AHA Annual Survey of Hospitals.21 Other diagnoses 

related to admission and co-morbidities used the Clinical Classification Software and AHRQ 

Comorbidity Index respectively (Supplementary Material). For our second aim, the primary 

outcome of interest was disposition location. These included routine (e.g., home or self-

care), facility (e.g., SNF, intermediate care facility, or another type of facility), home health 

care, and death in the hospital.

Statistical Analysis

Descriptive statistics were used to summarize hospitalized persons with HD who received 

and did not receive PC. Mean and standard deviation was used to illustrate the distribution 

of continuous variables. N with percentages was used for categorical variables. We used 

weighted logistic regression incorporating complex survey sample designs to estimate the 

relationship between PC encounter and variables of interest. We included either HCUP 

hospital identification number before 2012 or N.I.S. hospital number after 2012 as cluster 

effect, stratum used to post-stratify hospital as stratification effect, and weights assigned to 

each discharge. Tukey’s test was used to make a pairwise comparison for posthoc analysis. 

To determine the final multivariable model, any covariable with a p-value <0.10 was 

initially included in the multivariable model. By comparing type 3 p-value and backward 

elimination, the final model includes primary payer, median household income, risk of 

mortality subclass, do-not-resuscitate order, aspiration pneumonia, respiratory failure, and 

depression as predictors. A similar model was performed to examine the association 

between PC encounter and discharge location while adjusting for the primary payer, 

median household income, risk of mortality subclass, do-not-resuscitate order, aspiration 

pneumonia, respiratory failure, and depression. Since we did not have a large portion of 

missingness and PROC SURVEYLOGISTIC has already accounted for the setting, we did 

not consider imputation. Any missing values were excluded from the analyses. P-values less 

than 0.05 were considered significant.

Results

Between 2007–2014, there were 8521 hospitalizations among persons with HD with a 

mean (standard deviation) age of 55.6 (14.8) years. Only 321 (3.8%) admissions received 

PC consultation. Of those who received PC consultation, Table 1 describes patient 

sociodemographic factors, characteristics of the hospitalization, and hospital discharge 

locations by PC encounter.

Hypothesis 1: Disparities Will Exist Among Persons With HD Who Receive PC

In bivariate analyses, gender, race, and hospital size were not associated with PC. However, 

primary expected payer (p = 0.01) and median household income (p < 0.01) were 

significantly correlated with PC (Table 2). Several other hospitalization-related factors were 

associated, including mortality class, D.N.R. status, sepsis, and others. In the multivariate 

model, after adjusting for all other variables (Table 3), the factors that remained associated 

with PC encounter were primary payer, with a private insurer as compared to Medicare 

(OR 1.86, 95% CI, 1.06–3.27), median household income, specifically the top quartile of 

income as compared to the bottom quartile (OR 1.77, 95% CI, 1.06–2.95), mortality class, 
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specifically the extreme likelihood of dying as compared to the minor likelihood of dying 

(OR 4.73, 95% CI, 2.36–9.46), D.N.R. order (OR 8.75, 95% CI, 6.67–11.47), aspiration 

pneumonia (OR 1.43, 95% CI,1.07–1.92), respiratory failure (OR 1.46, 95% CI, 1.03–2.08), 

and depression (OR 0.70, 95% CI, 0.50–0.98).

Hypothesis 2: PC Will be Associated With Discharge Location, Even When Accounting for 
Other Factors

The analysis of disposition is found in Table 4. The odds of being discharged to a facility 

for those people with HD who received PC was 0.43 (95% CI 0.32–0.58) times the odds of 

being discharged to a facility for those patients who did not receive PC, after adjusting for 

the primary payer, median household income, risk of mortality subclass, D.N.R., aspiration 

pneumonia, respiratory failure, and depression. Similarly, the odds of being discharged to 

home with services for these people with HD who received PC were 2.25 (95% CI1.57–

3.23) times the odds of being discharged to home with home health care for those who did 

not receive PC after adjusting for other factors. Finally, upon adjusting for the same factors, 

the odds of in-hospital mortality for those who received PC was 7.56 (95% CI 5.25–10.88).

Discussion

This is the first nationally representative study of PC encounters among hospitalized people 

with HD. These data demonstrate an economic and psychosocial disparity among persons 

with HD who receive PC and those who do not. Our results suggest that people with HD 

who live in areas where the median household income is in the bottom quartile had a lower 

odds of receiving PC during hospitalization, which may reflect a lack of availability of 

PC services or other unmeasured factors. These findings build upon work in other serious 

illnesses, such as heart failure, where zip codes with higher median household income were 

positively associated with PC encounters.15 We also found that comorbid depression, a 

highly prevalent symptom in HD, was associated with lower PC use. Further study is needed 

to understand any barriers or implicit biases that may impact the use of PC.

Our analysis indicates that inpatient PC encounters were associated with discharge location. 

PC was significantly associated with fewer discharges to a facility and more discharges with 

home health care services, even when adjusting for other factors. These home health care 

services could include home hospice, though the N.I.S. does not include hospice enrollment 

or patient outcomes (e.g., death) after discharge. Notably, inpatient PC encounters were 

also associated with a high odds of in-hospital death, independent of the risk of mortality 

subclass, suggesting other potential contributing factors (e.g., the inpatient hospitalization 

itself may serve as a trigger point to refine goals of care with the assistance of specialty PC 

consultation). Though only 11% of persons with HD have thought about their death location, 

and fewer than 10% have established home care services, existing reports suggest home as 

advantageous to receiving dignified end-of-life care in those with serious illness,22 including 

people with HD.14

These data also build on a retrospective study with 59 people hospitalized with HD. It 

compared clinical and demographic factors associated with discharge disposition (SNF 

vs. home).23 It found that (1) male gender; (2) longer in-patient stays; (3) psychosocial 
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difficulties (e.g., dissolution of financial and support networks); and (4) behavioral issues 

(e.g., impulsivity) were associated with discharge to a SNF. Caregiver distress was a 

fifth associated factor; however, it did not remain significant after adjusting for multiple 

comparisons.

Our study was limited because the data do not account for repeated hospitalizations, 

suicidality, initial location before hospital admission, patient values and preferences for 

care, HD staging and functional level, family (caregiver) distress/experience with HD, the 

primary reason for admission, or hospice use. Causality also cannot be inferred based 

on this data and no information is available on the initiating recipient (e.g., patient, care 

partner, or physician) of the consultation. Therefore, future work might prospectively 

examine how these additional factors influence discharge disposition, including hospice 

use and place of death. Further, additional work might explore the utility of primary 

neuropalliative assessments, including symptom assessments or the use of the “surprise 

question” to trigger PC consultation and support goalconcordant care in this population.24 

Since there are no evidence-based PC models in existence for this population in the 

outpatient setting,5,25,26 where most care presides, efforts are, therefore, warranted to adapt 

and pilot PC models (e.g., meaning-centered) to people with the HD genetic mutation, which 

could be interchangeable among various environments (e.g., outpatient and inpatient), and 

stages of illness (prodromal, early, and late).27

In conclusion, these data are a compelling first step showcasing sociodemographic and 

psychosocial factors were associated with PC utilization among hospitalized persons with 

HD. People whose household resides in the bottom income quartile, even independent of 

the hospital’s size or location, were negatively associated with PC encounters. Similarly, 

Medicare and the presence of co-morbid depression were also inversely correlated. Inpatient 

PC was positively associated with discharge to home with services (potentially including 

home hospice) and negatively associated with discharge to a facility. Taken together, our 

findings can direct efforts to offer PC interventions for this population equitably.28
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