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Abstract
Objective
To explore disease burden in Parkinson disease (PD) by evaluating
the prevalence of symptoms and key disease milestones (critical
events, e.g., hospitalization or frequent falls) and their association
with quality of life (QOL) in those with PD.

Methods
We created and pretested an online needs assessment survey to
evaluate the clinical characteristics, QOL, symptom prevalence, and
critical event frequency among those with PD. We recruited indi-
viduals with self-reported Hoehn and Yahr stage II–V PD through
online postings and email through the Davis Phinney Foundation.
We used logistic regression to evaluate the association between
a large number of uncontrolled symptoms and events on QOL.

Results
A total of 612 individuals (mean age 70.1 years, 49.8% women) completed the survey. Among
respondents, 13.6% reported poor QOL. Nearly 20% of respondents reported >3 falls, and 15%
of respondents had been hospitalized over the previous 6 months. Participants had an average
of 5.1 uncontrolled symptoms, with 86.1% of respondents reporting at least 1 uncontrolled
symptom; more than 10% of respondents reported >10 uncontrolled symptoms. Depression,
confusion, pain, and bothersome hallucinations were associated with poor QOL among the
cohort.

Conclusions
In this national survey of individuals with PD, we identified poor QOL, frequent critical
events, and numerous uncontrolled symptoms among a substantial proportion of respond-
ents. Although motor symptoms were common, only nonmotor symptoms were associated
with poor QOL. Many of these symptoms and events are treatable or preventable, high-
lighting the need for better identification and management to improve QOL among those
with PD.
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Parkinson disease (PD) is a chronic neurodegenerative
condition associated with an increased risk of mortality and
substantial morbidity.1,2 Motor symptoms including tremor,
stiffness, and loss of mobility are well recognized over the
course of the disease. Nonmotor symptoms including pain,
comorbid psychiatric disease, and sleep disturbances are also
common3–6; however, many remain underrecognized and
undertreated with a negative effect on quality of life
(QOL).7–12 In addition, key disease milestones (critical
events) that herald advancing disease, like frequent falls,
hospitalizations, and the development of hallucinations, in-
crease disease burden.13–15 Previous work has evaluated the
effect of isolated symptoms on QOL, but few have system-
atically evaluated a large number of symptoms and their
relative contribution to poor QOL across disease stages. To
address these questions, we conducted a national needs as-
sessment of individuals with PD in the United States to (1)
identify the prevalence of symptoms and critical events
among those with PD; (2) evaluate the relationship between
symptoms and critical events with QOL; and (3) charac-
terize differences in symptoms and QOL between those with
early vs advanced disease.

Methods
Survey creation
Wecreated an online survey to evaluate the interaction between
PD features and QOL using multiple strategies. The survey
consists of novel items and questions derived from previously
validated questionnaires (full survey in appendix e-1, links.lww.
com/CPJ/A141).16,17 We selected symptoms and critical
events for inclusion based on literature review, expert opinion
(palliative care specialists and movement disorder neurolo-
gists), and patient interviews. The developing survey drafts
were pretested with content and survey experts and iteratively
improved to enhance quality control for content, readability,
survey navigation, and item clarity.

We conducted key informant interviews with 6 individuals with
Hoehn and Yahr stage II–IV PD to optimize the survey before
broader distribution. Four interviews were conducted with the
participant alone, and 2 were conducted with the assistance of
a care partner. Key informant interview participants completed
the online survey in the office. Following survey completion,

participants completed a short, recorded interview with the
study investigator consisting of open-ended questioning about
general opinions on the survey followed by closed-ended
questions on preferences on survey items.

During and following each interview, the investigator recorded
and collated responses in a spreadsheet. Simple changes (e.g.,
syntax clarification) were made to the survey following each key
informant interview. More substantive changes (e.g., item re-
moval) were delayed until reaching majority participant con-
sensus. Key informant interviews continued until reaching
majority consensus on all survey items. We made 12 changes to
the needs assessment survey based on participant feedback with
the majority (n = 8) being nonsubstantive clarification of survey
language. The remainder involved selection of one question
format over another (e.g., check box vs yes/no on symptom
questionnaire) based on consensus participant preference.

National needs assessment survey
The final survey was administered using Research Electronic
Data Capture, a secure web application that provides a toolset
for effective data collection and management.18,19 Participants
were recruited through postings in the movement disorders
clinic at the University of Rochester and on the Michael J. Fox
Foundation Fox Trial Finder20 and through direct email com-
munication by the Davis Phinney Foundation; the email was

Table 1 Baseline characteristics (n = 612)

Characteristic Value

Demographics

Age, mean (SD), y 70.1 (29.7)

No. of women (%) 305 (49.8)

Number white (%) 578 (94.4)

Number living in private residence (%) 584 (95.4)

Number living alone (%) 81 (13.2)

Clinical features

Time since diagnosis, mean (SD), y 9.1 (5.0)

Number on dopaminergic therapy, n (%) 604 (98.7)

No. of medications, mean (SD) 4.3 (1.6)

Number seeing movement disorder
specialist, n (%)

506 (82.7)

Hoehn and Yahr stage (self-report),
mean (SD)

3.1 (0.72)

Stage II, n (%) 132 (21.6)

Stage III, n (%) 329 (53.8)

Stage IV, n (%) 138 (22.5)

Stage V, n (%) 13 (2.1)

Number requiring assistive device for
ambulation, n (%)

183 (29.8)

We created an online survey to

evaluate the interaction between PD

features and QOL using multiple

strategies.
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sent to 37,743 recipients (includes individuals with and without
PD) with 9,296 individuals opening the message and 2,384
clicks on the survey link over 2 emails. Participants accessed the
survey via weblink. We aimed to recruit at least 500 individuals
to complete the survey. To increase recruitment of those with
more advanced disease, care partners were allowed to assist with
survey completion or complete the survey on behalf of the
individual with PD.

Participants completed a 4-item screening survey (appendix
e-1, links.lww.com/CPJ/A141) to confirm age, PD di-
agnosis, and ambulatory status corresponding to Hoehn and
Yahr stages I–V. Participants meeting the inclusion criteria
(English-speaking adults with self-reported Hoehn and Yahr
state II–V PD17 of at least 5-year duration) were directed to
the needs assessment survey.

The needs assessment survey included questions on de-
mographics, disease stage, overall QOL, symptoms (present and
uncontrolled), critical events, care utilization, advance directive
completion, goals of current PD care, and knowledge and
opinions about palliative care (appendix e-1, links.lww.com/
CPJ/A141). The QOL question was derived from the McGill
Quality of Life Questionnaire Single-Item Subscore,21 a vali-
dated single-item score found to correlate with more detailed
assessments of QOL.22,23 The score is scaled from 0 to 10, with
0 indicating very poor QOL and 10 indicating excellent QOL.

Survey data analysis
We analyzed demographic data, disease characteristics, care
utilization, and QOL descriptively. We assessed the prevalence
of symptoms (overall and uncontrolled) and critical events
among respondents.We also evaluated the correlation between
the number of reported uncontrolled symptoms and QOL
using a Spearman correlation (α = 0.05).

We evaluated which uncontrolled symptoms were most as-
sociated with poor QOL. As defined in previous work, we
used a score of ≤4 on the McGill Quality of Life Single-Item
Subscore as corresponding with poor QOL.16 We first
evaluated which uncontrolled symptoms were associated
with poor QOL creating individual multivariate logistic re-
gression models for each symptom using α = 0.002 to ac-
count for multiple comparisons. We included ambulatory
status, disease duration, age, sex, and the 4 most prevalent
uncontrolled symptoms among the cohort as covariates in
the models.

We subsequently evaluated the association between un-
controlled symptom and critical events onQOL accounting
for other relevant uncontrolled symptoms in multivariate
logistic regression analysis. We initially evaluated which of
the 21 uncontrolled symptoms and 9 critical events were
associated with poor QOL in χ2 analyses, using p ≤ 0.2.
Features significantly associated with poor QOL in

Figure 1 Quality of life and symptom burden among the cohort

(A) Quality of life distribution as measured by the McGill Quality of Life Single-Item Subscore. N.R. = not rated. (B) Number of uncontrolled symptoms among
the cohort. (C) Overall (blue) and uncontrolled (orange) symptom prevalence among the cohort.
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bivariate analyses were subsequently evaluated for multi-
collinearity, and none were identified. We included the 16
identified symptoms and 4 identified events in a forward
selection multivariate logistic regression model (α to enter
= 0.2, α to remain = 0.05) to determine which were asso-
ciated with poor QOL. We included participant ambula-
tory status, disease duration, age, and sex as covariates in
the model regardless of statistical significance. We per-
formed the analysis among respondents overall and in
subgroups of those with early/midstage disease defined as
Hoehn and Yahr stages II/III and late disease defined as
Hoehn and Yahr stages IV/V. Ambulatory status was not
included in the early and late regression models, as am-
bulatory status is the defining characteristic of these sub-
groups. Data from portions of the survey regarding
opinions and knowledge of palliative care will be presented
in a separate article.

Standard protocol approvals, registrations,
and patient consents
The Research Subjects Review Board at the University of
Rochester approved all study procedures. Key informant
interview participants provided informed consent before
study participation. Survey respondents were directed to an
information sheet before accessing the survey.

Data availability
The study protocol and deidentified data not presented in the
article will be made available to qualified investigators by
request for purposes of replicating procedures and confirm-
ing results.

Results
A total of 1,706 individuals accessed the survey with 691
individuals completing the screening survey and meeting the
eligibility criteria. The principal reasons for ineligibility in-
cluded being in Hoehn and Yahr stages 0 or 1 (n = 412) and
disease duration <5 years (n = 480). We received 612
completed surveys over approximately 2 months; we did not
assess data from incomplete surveys and identified no de-
mographic or survey-specific trends in those who did not
complete the survey. Among respondents, 543 completed

the survey alone, 36 completed the survey with a care part-
ner, and 33 were completed by a care partner alone. Baseline
characteristics are presented in table 1.

The majority of participants (n = 604 [98.7%]) received care
from a neurologist within the previous year, with 506
(82.7%) participants seeing a movement disorder specialist.
Respondents endorsed seeing an average of 3.5 different
providers for symptoms related to their PD over the previous
year (range 1–10).

The mean (SD) QOL score on the Single-Item Subscore was
6.6 (1.8), with 83 (13.6%) participants selecting a score
corresponding to poor QOL (0–4). A histogram showing the
distribution of QOL ratings is presented in figure 1A. The
prevalence of each critical event over the previous 6 months
among the cohort overall and among those with early vs late
disease is shown in table 2.

A histogram showing the distribution of number of un-
controlled symptoms among the cohort is presented in figure
1B. Participants had an average of 5.1 uncontrolled symp-
toms, with 86.1% of respondents reporting at least 1 un-
controlled symptom; 11.6% of respondents reported >10
uncontrolled symptoms. There was a modest inverse cor-
relation between the number of uncontrolled symptoms and

Table 2 Critical event prevalence over the previous 6
months among the cohort overall and among
those with Hoehn and Yahr stage II/III vs stage IV/
V disease

Event Overall
prevalence
(%)

H&Y stage II/III
prevalence (%)

H&Y stage IV/V
prevalence (%)

Bothersome OFF
time

36.4 35.4 39.7

Bothersome
dyskinesias

24.3 22.8 29.1

More than 3 falls 19.4 13.9 36.4

Any hospitalization/
emergency visit

15.2 12.6 23.2

Hospitalization
for fall

8.0 5.9 14.6

Hospitalization
for pneumonia

1.3 1.1 1.99

Other
hospitalization

6.9 6.1 9.3

Bothersome
hallucinations

7.8 6.3 12.6

Need for speech
therapy

7.7 5.9 13.3

Wheelchair
dependence

4.6 0.7 16.3

Abbreviation: H&Y = Hoehn and Yahr.

Among the cohort overall,

uncontrolled pain, depression, and

confusion as well as bothersome

hallucinations and wheelchair

dependence were associated with

poor QOL.
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QOL (rs = −0.38, p < 0.001); a scatter plot of the relationship
is shown in figure e-1 (links.lww.com/CPJ/A140). The
prevalence of overall and uncontrolled symptoms among the
cohort is shown in figure 1C. Fatigue, slowness, and stiffness
were the most prevalent symptoms overall (87.6%, 86.6%,
and 85.8%, respectively); among the entire cohort, these
symptoms were uncontrolled in 47.5%, 50.3%, and 46.7%,
respectively.

We identified 4 uncontrolled symptoms that were associated
(p < 0.002) with poor QOL in the individual regression
models. These include confusion (odds ratio [OR] 4.3, 95%
confidence interval [CI] 2.3–7.7), depression (OR 3.6, 95%
CI 2.0–6.6), memory loss (OR 3.2, 95% CI 1.8–5.6), and
anxiety (OR 3.0, 95% CI 1.7–5.4). Figure 2 shows the ORs
for each symptom predicting poor QOL in the individual
models with 95% CIs.

Results of the stepwise regression models accounting for
relevant uncontrolled symptoms in the cohort overall, those
with Hoehn and Yahr stage II/III disease, and those with
Hoehn and Yahr stage IV/V disease are shown in table 3.
Among the cohort overall, uncontrolled pain, depression,
and confusion as well as bothersome hallucinations and
wheelchair dependence were associated with poor QOL.

Other variables associated with poor QOL in the model
included requiring an assistive device for walking ≤50% of
the time and requiring an assistive device for walking >50%
of the time or being a wheelchair user.

Among those with Hoehn and Yahr stage II/III disease,
uncontrolled depression, uncontrolled confusion, and the
need for speech therapy were associated with poor QOL.
Older age was identified as being protective against poor
QOL in those with Hoehn and Yahr stage II/III disease with
a modest effect size. Among those with advanced disease,
uncontrolled pain, uncontrolled anxiety, bothersome hallu-
cinations, and wheelchair dependence were associated with
poor QOL.

Discussion
In this national study, individuals with PD had high disease
burden with frequent critical events, numerous uncontrolled
symptoms, and a substantial proportion of respondents
reporting poor QOL. Uncontrolled nonmotor symptoms had
a negative association with QOL. This is particularly relevant as
many of these symptoms including pain, depression, and hal-
lucinations may be treatable. In addition, given the selective

Figure 2 Odds ratios of each uncontrolled symptom predicting poor quality of life in independent regression models

*Statistically significant variable; α =
0.002 to account for multiple com-
parison.
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nature of online surveys and amajority of respondents receiving
subspecialty care for their PD, burden and suffering could be
even higher among the broader PD population.

Symptom and critical event prevalence were similar to previous
reports for pain,24 depression,11,25 decreased appetite,26 and
hallucinations,27 among others. However, unlike previous
studies, we evaluated the association between a large number of
uncontrolled symptoms and QOL to understand the relative
effect of each.2 Although motor symptoms including slowness,
stiffness, and tremorwere some of themost prevalent among the
cohort, we found that uncontrolled neuropsychiatric (de-
pression, confusion, and hallucinations) and somatic (pain)
symptoms were more highly associated with poor QOL. In fact,
except those with impaired ambulatory status, we identified only
nonmotor symptoms as being associated with poor QOL in
both individual and stepwise regression analyses.

Our survey identified high symptom burden in those with
both early and late motor disease; however, we found im-
portant differences in specific symptoms that had the greatest
relationship with QOL between disease stages. Depression
was amajor predictor of poorQOL among the cohort overall,
although the effect was driven by its high association with
poor QOL in those with early motor disease. In contrast, the
presence of uncontrolled pain, anxiety, and hallucinations
were predictive of poor QOL exclusively among those with
late motor disease.

The study has limitations. First, we relied on self-report of PD
diagnosis and motor status, and around 5% of surveys were
completed by care partners alone with a higher representa-
tion among those with more advanced disease (46% of those
withH&Y stage V). This may limit the reliability of QOL and
symptom report among these respondents. Second, we
limited recruitment to those with a disease duration of ≥5
years to limit inclusion of those with other neurodegenera-
tive conditions. This may have reduced the variability in
motor severity and decreased our ability to identify a re-
lationship between motor symptoms and QOL. Third,
nearly 95% of respondents were white and lived in a private
residence, and the survey was only available online, which
limits applicability to the broader PD population. Given the
differential profile and course of PD in patients from un-
derrepresented populations, additional research is needed to
understand the different burden of disease in these different
populations. However, previous work suggests that minority
(nonwhite) patients are diagnosed at later disease stages, less
likely to be treated by a neurologist, and less likely to receive
symptomatic therapy for motor and nonmotor symptoms,
suggesting that burden may be even higher among these
groups.28–30 Finally, given the cross-sectional design of the
study, we cannot confirm a causal link between symptom
burden and QOL.

Despite these limitations, this study demonstrates the high
symptom burden among those with PD and adds further
evidence for the influence of nonmotor symptoms on QOL
over the course of the condition. These results highlight the
importance of identifying nonmotor symptoms in those with
PD, particularly because many of these symptoms and events

Table 3 Multivariate regression models evaluating the
relationship between respondent characteristics
and poor quality of life among the cohort overall;
those with early motor disease (Hoehn and Yahr
stages II/III); and those with late motor disease
(Hoehn and Yahr stages IV/V)

OR 95% CI

Overall

Uncontrolled paina 2.19 1.25–3.85

Uncontrolled depressiona 2.67 1.45–4.94

Uncontrolled confusiona 2.64 1.37–5.09

Bothersome hallucinationsa,b 2.50 1.14–5.49

Wheelchair dependencea,b 4.12 1.52–11.18

Walking status

Fully independent Referent

Mild imbalance (only occasional
support)

2.50 0.91–6.91

Require assistive device ≤50%a 6.04 2.00–18.29

Require assistive device >50%/
wheelchair usera

7.40 2.53–21.67

Disease duration 1.03 0.99–1.07

Age 0.99 0.95–1.02

Female 0.91 0.52–1.59

Respondents with early motor disease

Uncontrolled depressiona 4.64 2.09–10.30

Uncontrolled confusiona 4.82 2.08–11.20

Speech therapy needa,b 3.40 1.20–9.69

Disease duration 1.02 0.97–1.07

Agea 0.95 0.91–0.99

Female 0.55 0.25–1.25

Respondents with late motor disease

Uncontrolled paina 3.02 1.29–7.06

Uncontrolled anxietya 2.46 1.02–5.97

Bothersome hallucinationsa,b 6.28 1.90–20.74

Wheelchair dependencea,b 3.68 1.31–10.30

Disease duration 1.03 0.96–1.10

Age 0.99 0.95–1.05

Female 1.54 0.68–3.48

Abbreviations: CI = confidence interval; OR = odds ratio.
a Statistically significant variable; α = 0.05.
b Critical event.
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may be treatable or preventable. Unfortunately, commonly
used symptom assessment tools, QOLmeasures, and current
care models in PD place a strong emphasis on motor
symptoms and mobility.31–33 Instead, we must consider
a broader picture of disease burden in PD that prioritizes
individual patient disease stage and needs. Future work
should focus on the development of novel needs assessment
tools that are exhaustive and patient centered to explore the
multitude of symptoms associated with the condition. This
approach will allow us to more effectively identify and
manage symptoms to reduce disease burden in those
with PD.
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