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Abstract

Objective: Previous work in Huntington’s disease (HD) has shown that a sense

of meaning and purpose (M&P) is positively associated with positive affect and

well-being (PAW); however, it was unknown whether HD-validated patient-

reported outcomes (PROs) influence this association and how M&P impacts

PROs in the future. Our study was designed to examine if HD-validated PROs

moderate the relationship between M&P and PAW and to evaluate if baseline

M&P predicts 12- and 24-month changes in HD-validated PROs. Methods:

This was a longitudinal, multicenter study to develop several PROs (e.g., speci-

fic for the physical, emotional, cognitive, and social domains) for people with

HD (HDQLIFE). The sample consisted of 322 people with HD (n = 50 prodro-

mal, n = 171 early-stage manifest, and n = 101 late-stage manifest HD). A sin-

gle, multivariate linear mixed-effects model was performed with PAW as the

outcome predicted by main effects for M&P and several moderators (i.e., an

HD-validated PRO) and interactions between M&P and a given PRO. Linear-

mixed models were also used to assess if baseline M&P predicted HD-validated

PROs at 12 and 24 months. Results: Higher M&P was positively associated

with higher PAW regardless of the magnitude of symptom burden, as repre-

sented by HD-validated PROs, and independent of disease stage. In our pri-

mary analysis, baseline M&P predicted increased PAW and decreased

depression, anxiety, anger, emotional/behavioral disruptions, and cognitive

decline at 12 and 24 months across all disease stages. Interpretation: These

findings parallel those seen in the oncology population and have implications

for adapting and developing psychotherapeutic and palliative HD interventions.

Introduction

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

progressive neurodegenerative disease. There is currently

no available cure or disease-modifying agent.1 HD affects

approximately 30,000 people in the United States, with

another 150,000 living at-risk.2 Symptoms typically mani-

fest between ages 30 and 50 with the triad of motor,
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cognitive, and emotional/behavioral impairments. There

is a marked scarcity of evidence-based treatments.3 Sui-

cide is a leading cause of death.4

As part of a national initiative to improve the measure-

ment of health-related quality of life (HRQOL) in HD,

several stakeholders (e.g., clinicians, informal care part-

ners, people with the HD genetic mutation) convened

and identified several symptoms significant within the

HD triad (i.e., motor, cognitive, and emotional/behavioral

disturbances).5 This resulted in the formation of several

HD-validated patient-reported outcomes (PROs). These

PROs have subsequently undergone rigorous psychomet-

ric and clinometric testing among people with HD genetic

mutation across various disease stages.6 The PROs include

outcomes, such as stigma, anxiety, anger, satisfaction with

social roles, chorea, speech, and swallowing difficulties,

concerns with death and dying, end of life planning,

meaning and purpose, positive affect and well-being, cog-

nition, and emotional/behavioral disruptions.

Despite the multitude of PROs, the non-motor ones

(e.g., cognition or depression) seem to be more potent

contributors to HRQOL scores than do the motor

impairments, and perhaps more so in the earlier disease

stages.7–9 Additionally, there is a high prevalence of spiri-

tual and existential distress (hopelessness, concern with

death and dying, suicidality),10,11 which is more salient

than in other neurological diseases.12 However, there are

no evidence-based palliative care models or psychothera-

peutic interventions that can ameliorate these distressing

symptoms among people with the HD gene muta-

tion.9,13,14

Work within oncology has suggested that a sense of

meaning and purpose may buffer against depression

and suicidality.15–19 Work within palliative care and

psycho-oncology have further substantiated these observa-

tions.20–26 Meaning-centered interventions that allow peo-

ple with advanced cancer to connect to various forms of

meaning are associated with reductions in spiritual and

existential distress and improvements in HRQOL.27–31

Previous reports among people with the HD genetic

mutation have suggested that the most robust positive

association with meaning and purpose (M&P) is positive

affect and well-being (PAW).32 However, it is unclear if

this relationship is maintained when considering the mag-

nitude of symptom burden as conceptualized with HD-

validated PROs (e.g., chorea, difficulties with speech and

swallowing, depression, etcetera). Furthermore, it was

unknown whether M&P may predict longitudinal changes

in HD-validated PROs.

Therefore, our overall goal of the study was to establish

whether “meaning” represents a rational therapeutic tar-

get for intervention development to alleviate spiritual and

existential suffering among people with HD gene

mutation. Our objectives were twofold. Our first objective

was to determine if an HD PRO, M&P, as embodied by

the HDQLIFE M&P questionnaire,11 will remain posi-

tively associated with joy, life contentment, and happi-

ness, as measured by the NeuroQOL PAW

questionnaire,33 despite the burden of a variety of physi-

cal (e.g., chorea), emotional (e.g., depression), or social

(e.g., ability to participate in activities) symptoms, as

characterized by several NeuroQOL/PROMIS and

HDQLIFE validated PROs for this population. We

hypothesized that regardless of the disease stage, people

with either premanifest or manifest HD and higher M&P

would express higher levels of PAW, even in the face of

severe symptomatology (Hypothesis 1). Our second

objective was to ascertain if M&P at baseline predicted

longitudinal HRQOL outcomes among a cohort of people

with pre-, early-, and late-stage manifest HD at 12 and

24 months. We hypothesized that baseline M&P would

predict future improvements in PAW and reductions in

negative emotional PROs (Hypothesis 2).

Methods

Participants

This analysis included 322 people with the gene mutation

for HD (n = 50 prodromal, n = 171 early-stage manifest,

and n = 101 late-stage manifest HD). Participants were

part of a larger study, conducted between 2012 and 2016,

designed to develop and validate new measures of HRQOL;

full details of that study are reported elsewhere.6 Eligibility

criteria included a positive gene test and/or a clinical diag-

nosis of HD, ≥18 years of age, and the ability to provide

informed consent (cognitive status was confirmed using a

standard assessment when warranted34). Study participants

were recruited through established movement disorders

clinics, support groups, nursing homes with HD-specific

units, the National Research Roster for Huntington’s Dis-

ease, existing research registries, online medical record data

capture systems,35 and through articles/advertisements tar-

geting the HD community. A portion of the sample was

collected in conjunction with the Predict-HD study, a lon-

gitudinal, global cohort study.36

Participant characterization and clinician-
administered measure of functioning

The Problem Behaviors Assessment is a clinician-rated

tool based on a semi-structured interview; one of the

domains is suicidality (PBA-s). A score of “0” means no

symptoms and “4” means symptoms are occurring daily.

Eighty-four percent of our cohort had a PBA-s score of 0;

the remaining were >0. The Total Functional Capacity
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(TFC) from the Unified Huntington’s Disease Ratings

Scales (UHDRS)37 was used to characterize people’s func-

tional capacity with the HD gene mutation in this sample.

TFC provides an assessment of an individual’s ability to

work, manage finances, do chores, live independently,

perform daily living activities, and determine the HD

stage for those with manifest HD. Total scores range from

0 to 13, with higher scores indicating better ability. Early-

stage manifest HD was defined as TFC scores of 7–13,
and late-stage manifest HD was defined as TFC scores of

0–6.38 In addition, the final question on the UHDRS was

used to determine manifest versus premanifest HD.

Specifically, this question asks the clinician to rate their

confidence from 1 (0% confidence) to 4 (>99% confi-

dence) that the participant has motor manifest HD. Par-

ticipants who received a rating of 3 or less were classified

as having prodromal HD.

PRO administration formats and scoring

All PROs, except M&P and Anger, were administered as

computer adaptive tests (CATs) followed by the fixed

short-forms (SFs); M&P and Anger were administered as

SFs only. We examined scores from the CAT administra-

tions for all PROs when available (all PROs except for

M&P and Anger). The resulting T-scores (M = 50;

SD = 10) are relative to the development population and

indicate more of that domain being measured (i.e., higher

M&P scores indicate a better sense of purpose—better

HRQOL, whereas higher depression scores indicate more

sadness—worse HRQOL). The degree of symptom sever-

ity was defined based on one standard deviation above

and below, which was used to generate groups of high

and low people, respectively, on a given PRO.39

PRO measures

HDQLIFE M&P6,11 assesses an individual’s beliefs about

why we do the things we do and make the most out of

the time we have; data support its reliability, validity, and

responsiveness in HD.6,11,40

Neuro-QoL Depression41 assesses perceptions of sad-

ness and helplessness; data support its reliability, validity,

and responsiveness in HD.6,42,43

Neuro-QoL Anxiety41 assesses feelings of nervousness

and fear; data support its reliability, validity, and respon-

siveness in HD.6,42,43

PROMIS Anger44–46 assesses feelings of frustration and

anger; data support its reliability, validity, and responsive-

ness in HD.6,42,43

Neuro-QoL PAW41 assesses feelings of happiness,

enjoyment, and contentment; data support its reliability,

validity, and responsiveness in HD.6,42,43

Neuro-QoL Stigma41 assesses perceptions of discrimi-

nation toward an individual; data support its reliability,

validity, and responsiveness in HD.6,42,43

Neuro-QoL Satisfaction with Social Roles and Activities

(SRA)41 assesses an individual’s perceptions of satisfaction

with social roles and activities.; data support its reliability,

validity, and responsiveness in HD.6,42,43

HDQLIFE Chorea6,47 assesses the impact that chorea

(i.e., the dance-like movements characteristic of HD) has

on physical activity and participation; data support its

reliability, validity, and responsiveness in HD.6,47–49

HDQLIFE Speech Difficulties6,50 assesses how difficulty

with oral expression, language production, and articula-

tion affects communication and well-being; data support

its reliability, validity, and responsiveness in HD.6,48–50

HDQLIFE Swallowing Difficulties6,50 assesses how swal-

lowing and choking problems impact well-being and eat-

ing; data support its reliability, validity, and

responsiveness in HD.6,48–50

HDQLIFE Concern with Death and Dying6,11 assesses a

person’s thoughts about death and dying6,11; data support

its reliability, validity, and responsiveness in HD.6,11,40

HDQLIFE End of Life Planning40,51 assesses a person’s

wishes and preparation about future medical care, includ-

ing topics related to institutionalization, hospice, and

environments desired near death; data support its reliabil-

ity, validity, and responsiveness in HD.51

NeuroQOL Cognitive Function52 assesses a person’s

perceived abilities in memory, attention, and other execu-

tive functions; data support its reliability, validity, and

responsiveness in HD.43,52,53

NeuroQOL Emotional and Behavioral Dyscontrol5,43,47

assess a person’s impulsivity, lability, and irritability; data-

support its reliability, validity, and responsiveness in HD.

Procedures

Participants completed assessments at baseline, 12 and

24 months. All study visits were approximately 2 h in

duration and involved completing an in-person assess-

ment and an online survey (administered through Assess-

ment CenterSM54). All participants provided informed

consent at the baseline visit. At 12 and 24 months, partic-

ipants who were unable or unwilling to be seen in person

were provided a telephone interview option. Local Institu-

tional Review Boards approved data collection.

Statistical analysis plan

PAW at each visit was modeled using linear mixed-effects

repeated measures models with a compound symmetry

covariance structure (determined based on the mode of

fit). A single model was performed with PAW as the

1670 ª 2021 The Authors. Annals of Clinical and Translational Neurology published by Wiley Periodicals LLC on behalf of American Neurological Association

Meaning & Purpose in HD L. L. Sokol et al.



outcome predicted by main effects for M&P and PRO

moderators (i.e., depression, anxiety, anger, social partici-

pation, chorea, speech, swallow, concern with death and

dying, end of life planning, suicidal behaviors, cognition,

emotional/behavioral disruptions, and UHDRS/TFC); that

is, an interaction between M&P and a moderator—while

adjusted for other PROs and other interactions. All vari-

ables were treated as continuous except suicidality, which

was dichotomized as any versus none. All moderators

were tested in a multivariate linear mixed effect model

(i.e., depression, anxiety, anger, satisfaction with social

roles, chorea, speech, swallowing, concern with death &

dying, stigma, end of life planning, suicidal behaviors,

cognition, and emotional/behavioral disruptions). The

slopes for the relationship between M&P and PAW were

reported and plotted for low and high levels of each mod-

erator (low = t-score 40; high = t-score 60; for suicidality

low = none; high = any) to aid in interpreting interac-

tions. A significant p-value (<0.05) was interpreted as evi-

dence of effect modification in the relationship between

M&P and PAW; a non-significant p-value (≥0.05) sug-

gested that the relationship between M&P and PAW was

the same across levels of the moderator.

Linear-mixed models were also used to assess if base-

line M&P predicted PAW at follow-up visits at 12 and

24 months after controlling for baseline PAW. An analo-

gous approach was used to model for PROs and

clinician-administered levels of functioning. We

accounted for multiple comparisons by reporting false-

discovery rate-adjusted p-values using linear step-up.55

Analyses were performed in SAS V9.4 (SAS Institute Inc.,

Cary, NC, USA).

Results

Data on the number of people eligible, their clinical/de-

mographic data, who completed follow-up, study attri-

tion, and how missing data was accounted for may be

found elsewhere as part of the more extensive HDQLIFE

study.6 Descriptive characteristics for participants in this

analysis are shown in Table 1.

Hypothesis 1. People with the HD gene
mutation and high levels of M&P would
report high levels of joy, contentment, and
happiness even in the face of high levels of
symptoms

In a previous bivariate analysis, M&P was moderately

correlated with PAW (r = 0.63, p < 0.01).32 Table 2

includes the results of our linear-mixed model. The

impact of M&P on PAW was moderated by only two

other PROs (i.e., depression and chorea). Specifically,

there was a positive interaction with depression

(p = 0.0258), indicating a stronger relationship among

those with higher depression, and negative interaction

with chorea (p = 0.0048), indicating a weaker relation-

ship among those with higher chorea. Model estimates

were used to calculate strata-specific slopes for those

with low and high levels of each symptom; slopes for

the relationship between M&P and PAW are shown in

Table 3. For depression, there was a 0.21-point t-score

increase in PAW per 1 point increase in M&P among

those with low depression; among those with high

depression, there was a 0.44-point t-score increase. For

low and high chorea, the M&P slopes were 0.46 and

0.19, respectively, but both were statistically significant.

These relationships are plotted as line graphs in Fig-

ure 1. For all other PROs in our analysis, the relation-

ship between M&P and PAW remained the same for

those with high or low symptoms of a given PRO.

There were no significant subgroup differences, either by

gender or disease stage.

Hypothesis 2. Baseline M&P for people with
the HD gene mutation would predict an
increased PAW and decreased negative
emotional PROs at 12 and 24 months

The predictors are baseline M&P and baseline levels of

the outcome. Scores from baseline, 12, and 24 months

are modeled—after adjusting for what the levels of each

of the outcomes were at baseline (Table 4). M&P at

baseline was associated with increased PAW (Beta 95%

CI = 0.15 [0.06, 0.24], p = 0.0011), decreased depression

(Beta 95% CI = �0.16 [�0.27, �0.06], p = 0.0030),

decreased anxiety (Beta 95% CI = �0.12 [�0.22,

�0.02], p = 0.0202), decreased anger (Beta 95%

CI = �0.20 [�0.33, �0.08], p = 0.0011), decreased

emotional/behavioral disruptions (Beta 95% CI = �0.19

[�0.28, �0.09], p = 0.0001), and slowed cognitive

decline (Beta 95% CI = 0.10 [0.01, 0.19], p = 0.0329),

at both 12 and 24 months. The strongest relationship

was seen with anger: a 1 t-score increase in M&P at

baseline is associated with a 0.2 t-score decrease in

anger at follow-up (regardless of where anger was at

baseline). Our analysis that adjusted for multiple com-

parisons maintained that PAW, depression, anger, and

emotional/behavioral disruptions were still significant;

however, anxiety and cognition were not. Additionally,

no evidence of subgroup variation was seen, except a

positive association between baseline M&P and follow-

up social participation, as assessed through NeuroQOL

SRA, among the prodromal group (Beta 95% CI = 0.12

[0.01–0.23], p = 0.04) but was not found in other

groups.
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Discussion

Our results support two key relationships between M&P

and HRQOL. First, people with the HD gene mutation

who express higher M&P exhibit higher contentment and

joy in their lives, independent of the degree of symptom

severity experienced. Interestingly, the impact that M&P

has on PAW may be more potent even in the face of high

depression, suggesting a distinct mechanism by which

M&P operates to influence PAW. Namely, the magnitude

that M&P has on PAW is greater at high depression than

with low depression, suggesting that screenings indicative

of high depressive burden could prompt clinicians to refer

people with the HD genetic mutation for M&P interven-

tions, which may still significantly influence joy, content-

ment, and happiness with life. However, the magnitude of

M&P and PAW may be mildly attenuated in the face of

severe chorea. Therefore, other pharmaco- or physio-

Table 1. Descriptive characteristics.

Characteristic Prodromal (n = 50) Early (n = 171) Late (n = 101) All (n = 322) p-value

Age (years) <0.0001

Mean (SD) 43.4 (11.29) 51.6 (12.62) 55.5 (11.71) 51.6 (12.72)

N 50 171 101 322

Gender, n (%) 0.5942

Female 23 (46) 82 (48) 42 (42) 147 (46)

Male 27 (54) 89 (52) 59 (58) 175 (54)

Ethnicity, n (%) 0.6048

Not Hispanic or Latino 48 (96) 159 (93) 98 (97) 305 (95)

Hispanic of Latino 1 (2) 7 (4) 1 (1) 9 (3)

Not provided 1 (2) 5 (3) 2 (2) 8 (2)

Race, n (%) 0.0032

Caucasian 48 (96) 164 (96) 93 (92) 305 (95)

African American 0 (0) 2 (1) 8 (8) 10 (3)

Other 1 (2) 5 (3) 0 (0) 6 (2)

Unknown 1 (2) 0 (0) 0 (0) 1 (0)

Education (years) 0.0111

Mean (SD) 15.7 (2.93) 14.6 (2.70) 14.2 (2.53) 14.7 (2.72)

N 50 164 98 312

Marital status, n (%) 0.1216

Single, never married 5 (10) 28 (16) 11 (11) 44 (14)

Married 36 (72) 88 (51) 63 (62) 187 (58)

Separated/divorced 8 (16) 42 (25) 23 (23) 73 (23)

Living with partner 1 (2) 7 (4) 0 (0) 8 (2)

Widowed 0 (0) 6 (4) 4 (4) 10 (3)

CAG repeats 0.0115

Mean (SD) 41.9 (2.31) 43.2 (3.98) 44.8 (7.21) 43.3 (4.71)

Domain scores, mean (SD)

Positive affect & well-being 55.1 (8.74) 54.9 (8.51) 54.3 (8.46) 54.8 (8.51) 0.7249

Meaning & purpose 49.0 (10.02) 50.3 (9.75) 48.7 (8.32) 49.6 (9.38) 0.1904

Depression 49.4 (9.98) 51.3 (10.80) 51.3 (11.08) 51.0 (10.75) 0.5892

Anxiety 52.8 (9.68) 53.4 (10.05) 54.1 (11.35) 53.5 (10.39) 0.8580

Anger 48.3 (12.11) 48.4 (12.32) 47.1 (12.75) 48.0 (12.40) 0.7638

Social participation 50.0 (8.29) 47.1 (7.87) 42.8 (7.97) 46.3 (8.33) <0.001

Chorea 42.9 (6.81) 52.9 (7.32) 57.4 (7.29) 52.8 (8.60) <0.001

Speech 45.3 (6.84) 50.7 (7.57) 55.2 (7.83) 51.3 (8.19) <0.001

Swallow 46.1 (7.16) 51.6 (8.14) 56.0 (7.64) 52.1 (8.45) <0.001

Concern with death and dying 50.0 (9.14) 50.6 (9.58) 49.8 (11.02) 50.3 (9.96) 0.7139

Stigma 46.1 (7.66) 51.7 (8.00) 53.3 (9.67) 51.3 (8.78) <0.001

End of life planning 47.4 (8.23) 49.8 (9.63) 53.2 (10.18) 50.5 (9.78) <0.001

Suicidal behaviors 0.6 (2.23) 0.4 (1.48) 0.4 (1.45) 0.4 (1.61) 0.9277

Cognition 44.4 (10.33) 38.3 (8.94) 28.6 (7.83) 36.3 (10.43) <0.001

Emotional/behavioral disruptions 46.2 (11.06) 47.4 (10.40) 46.9 (11.63) 47.0 (10.86) 0.6064

UHDRS/TFC 12.2 (1.58) 9.9 (1.96) 3.9 (1.80) 8.4 (3.65) <0.001
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therapies may be necessary to address severe chorea as it

may attenuate this relationship. Second, in our primary

analysis, baseline M&P was associated with increased

PAW and decreased depression, anxiety, impulsivity, cog-

nitive decline, and anger at 12 and 24 months.

Our findings support our first hypothesis that severe

non-motor or motor symptomatology does not negate the

positive relationship between M&P and PAW and extends

a large body of work in psycho-oncology. In particular, our

data are analogous and extend previous studies from peo-

ple with advanced cancer, who are more likely to rate high

levels of life satisfaction, even in the face of severe symp-

toms, when they concurrently report high levels of spiritual

well-being.26 Second, these findings also recapitulate that

metaphysical factors beyond clinical depression or anxiety

influence PAW, mostly since M&P was undeterred by those

moderators. As the most robust correlation in HD to PAW

is M&P,32 clinicians who may conflate existential suffering

(i.e., low M&P) with clinical depression might miss an

opportunity to intervene using a tailored approach (e.g.,

integration with chaplaincy). Indeed, our findings build

upon data from other serious illnesses, which also observed

that factors beyond depression influence negative emo-

tional states, such as hastened death.23

Data addressing our second hypothesis support that

baseline M&P predicts future HRQOL, especially the

Table 2. Linear-mixed effects model of positive affect & well-being.

Variable

Main effects

p-

value

Interactions (with M&P)

Beta [95%

CI]

Beta [95%

CI]

p-

value

Intercept 25.082 – – –

Meaning &

purpose

0.814

[�0.112,

1.740]

0.0847 – –

Depression �0.685

[�1.181,

�0.189]

0.0069 0.011 [0.001,

0.021]

0.0258

Anxiety �0.210

[�0.772,

0.352]

0.4632 0.003

[�0.008,

0.014]

0.5417

Anger 0.416

[�0.067,

0.899]

0.0912 �0.009

[�0.019,

0.001]

0.0756

Social

participation

0.472 [0.089,

0.856]

0.0159 �0.008

[�0.015,

0.000]

0.0502

Chorea 0.624 [0.148,

1.101]

0.0104 �0.014

[�0.023,

�0.004]

0.0048

Speech �0.375

[�0.910,

0.159]

0.1684 0.008

[�0.002,

0.019]

0.1117

Swallow �0.212

[�0.667,

0.242]

0.3594 0.005

[�0.004,

0.014]

0.2460

Concern with

death and dying

0.186

[�0.148,

0.520]

0.2737 �0.006

[�0.013,

0.001]

0.0836

Stigma 0.150

[�0.320,

0.619]

0.5314 �0.005

[�0.014,

0.005]

0.3517

End of life

planning

�0.221

[�0.513,

0.071]

0.1375 0.005

[�0.001,

0.010]

0.1111

Suicidal behaviors �1.044

[�9.318,

7.230]

0.8043 0.008

[�0.169,

0.186]

0.9272

Cognition 0.084

[�0.263,

0.431]

0.6348 �0.001

[�0.008,

0.005]

0.6663

Emotional/

behavioral

disruptions

0.055

[�0.501,

0.611]

0.8462 �0.001

[�0.012,

0.010]

0.8768

Table 3. The impact of meaning & purpose on positive affect & well-

being by moderator levels based on estimates in Table 2.

Variable

Levels of moderator

Low

p-value

High

p-value

M&P Beta

[95% CI]

M&P Beta

[95% CI]

Depression 0.21 [0.07,

0.36]

0.0041 0.44 [0.28,

0.60]

<0.0001

Anxiety 0.29 [0.11,

0.47]

0.0018 0.36 [0.23,

0.49]

<0.0001

Anger 0.41 [0.26,

0.57]

<0.0001 0.24 [0.09,

0.39]

0.0022

Social participation 0.40 [0.27,

0.54]

<0.0001 0.25 [0.11,

0.39]

0.0007

Chorea 0.46 [0.31,

0.61]

<0.0001 0.19 [0.04,

0.34]

0.0136

Speech 0.24 [0.11,

0.38]

0.0004 0.41 [0.23,

0.58]

<0.0001

Swallow 0.27 [0.13,

0.42]

0.0002 0.38 [0.23,

0.53]

<0.0001

Concern with death

and dying

0.38 [0.25,

0.52]

<0.0001 0.27 [0.13,

0.40]

0.0001

Stigma 0.37 [0.23,

0.52]

<0.0001 0.28 [0.12,

0.44]

0.0005

End of life planning 0.28 [0.15,

0.40]

<0.0001 0.37 [0.24,

0.51]

<0.0001

Suicidal behaviors 0.32 [0.20,

0.44]

<0.0001 0.33 [0.14,

0.52]

0.0006

Cognition 0.34 [0.26,

0.42]

<0.0001 0.31 [0.14,

0.48]

0.0004

Emotional/

behavioral

disruptions

0.33 [0.20,

0.47]

<0.0001 0.32 [0.13,

0.50]

0.0008
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emotional and cognitive domains, suggesting future inves-

tigation areas.

First, while some may consider M&P to be a stable trait

since findings suggest that M&P does not change across

the different HD stages,40 interventions have successfully

influenced M&P and other reputed state traits.56 Support-

ing this claim is that our results follow previous M&P

interventions for the advanced cancer population that has

shown positive emotional health changes27–30 and, there-

fore, serve as an additional impetus to adapt an M&P

intervention to HD.

Second, while the relationship of M&P and cognition

did not hold after accounting for multiple comparisons,

it is noteworthy that a seminal observational study within

Alzheimer’s and other related dementias57 demonstrated

that purpose in life was strongly associated with a lower

incidence of Alzheimer’s. A dose–response relationship

was also noted, such that a person who scored in the

90th percentile was 2.4 times more likely not to develop

dementia as compared to a person in the 10th percentile

—and this relationship was even maintained in the face

of accounting for depression, chronic diseases, personality

factors, and other demographic data. Further, higher pur-

pose in life was associated with a lower risk for mild cog-

nitive impairment development. Exploration of this

association deserves further evaluation in HD, especially

Figure 1. The impact of meaning & purpose on positive affect & well-being by moderator levels based on estimates in Table 2.
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since around 80% suffer from mild cognitive impairment

when motor symptoms manifest.58

Third, end-of-life planning,59 as represented by

HDQLIFE End of Life Planning, is positively associated

with M&P.51 Indeed, previous M&P interventions have

also incorporated and positively influenced end-of-life

planning.30 The inclusion of this practice to a future,

adapted M&P intervention may also be warranted for this

cohort, especially given a recent multicenter study of 503

people with HD that demonstrated the remarkably low

prevalence of advance directives (38.2%), conversations

about death, and dying with loved ones (10.5%), and

deciding on a place to die (10.7%).60

Our analysis is not without limitations. First, we can-

not determine causality because there was no experimen-

tal condition associated with the observational data. For

example, might high positive affect give rise to high

M&P?61,62 Second, there are various instruments to mea-

sure the existential ideas within M&P.63 HDQLIFE repre-

sents one. However, our findings require verification with

additional instrumentation to explore the longitudinal

relationship between M&P and our PROs. Third, our

models do not consider psychoactive medications, PT/OT

utilization, or other exogenous factors, which may bias

our analysis.

Despite these limitations, our findings are a compelling

first step toward understanding the primary mechanism

behind M&P and how it influences HRQOL in people

with the HD gene mutation. Notably, M&P influences

well-known suicide risk factors for this population (anger,

impulsivity, depression, and anxiety).64 Indeed, the SI

rates in HD are much higher than other neurological dis-

eases12, and some reports indicate that the highest suicide

rates are before diagnosis (not immediately after) and in

stage 2 (e.g., early-stage manifest), as independence is

lost.64 Models of suicidality suggest that impulsivity may

be a necessary but not a sufficient factor in suicide

attempts.65 Thus, a sense of M&P may serve as a resi-

liency factor for suicide in people with the HD gene

mutation in that it can impact factors associated with sui-

cidal ideation (e.g., depression, anxiety) as well as suicidal

behaviors (e.g., impulsivity and anger).66

In conclusion, this study provides a generalization on

the value of M&P to people with the HD gene mutation,

and future efforts are warranted to adapt and develop

meaning- and palliative- centered interventions to this

population.13
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