
629Akbar U, et al. J Neurol Neurosurg Psychiatry 2021;92:629–636. doi:10.1136/jnnp-2020-323939

Review

Prognostic predictors relevant to end- of- life palliative 
care in Parkinson’s disease and related disorders: a 
systematic review
Umer Akbar    ,1 Robert Brett McQueen,2 Julienne Bemski,2 Julie Carter,2 
Elizabeth R Goy,3 Jean Kutner,2 Miriam J Johnson,4 Janis M Miyasaki,5 Benzi Kluger6

Movement disorders

To cite: Akbar U, McQueen 
RB, Bemski J, et al. J Neurol 
Neurosurg Psychiatry 
2021;92:629–636.

 ► Additional material is 
published online only. To view, 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
jnnp- 2020- 323939).

1Neurology, Brown University 
Warren Alpert Medical School, 
Providence, Rhode Island, USA
2Department of Neurology, 
University of Colorado, Denver, 
Colorado, USA
3Department of Neurology, 
Portland VA Medical Center, 
Portland, Oregon, USA
4Department of Palliative 
Medicine, Hull York Medical 
School, Hull, UK
5Department of Neurology, 
University of Alberta, Edmonton, 
Alberta, Canada
6Department of Neurology, 
University of Rochester, 
Rochester, New York, USA

Correspondence to
Dr Umer Akbar, Neurology, 
Brown University Warren Alpert 
Medical School, Providence, RI 
02903, USA;  umer_ akbar@ 
brown. edu

UA and RBM contributed 
equally.

UA and RBM are joint first 
authors.

Received 31 August 2020
Revised 10 January 2021
Accepted 12 January 2021
Published Online First 31 March 
2021

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Parkinson’s disease and related disorders (PDRD) are 
the second most common neurodegenerative disease 
and a leading cause of death. However, patients with 
PDRD receive less end- of- life palliative care (hospice) 
than other illnesses, including other neurologic illnesses. 
Identification of predictors of PDRD mortality may 
aid in increasing appropriate and timely referrals. To 
systematically review the literature for causes of death 
and predictors of mortality in PDRD to provide guidance 
regarding hospice/end- of- life palliative care referrals. 
We searched MEDLINE, PubMed, EMBASE and CINAHL 
databases (1970–2020) of original quantitative research 
using patient- level, provider- level or caregiver- level 
data from medical records, administrative data or 
survey responses associated with mortality, prognosis 
or cause of death in PDRD. Findings were reviewed by 
an International Working Group on PD and Palliative 
Care supported by the Parkinson’s Foundation. Of 1183 
research articles, 42 studies met our inclusion criteria. 
We found four main domains of factors associated with 
mortality in PDRD: (1) demographic and clinical markers 
(age, sex, body mass index and comorbid illnesses), (2) 
motor dysfunction and global disability, (3) falls and 
infections and (4) non- motor symptoms. We provide 
suggestions for consideration of timing of hospice/end- 
of- life palliative care referrals. Several clinical features of 
advancing disease may be useful in triggering end- of- life 
palliative/hospice referral. Prognostic studies focused on 
identifying when people with PDRD are nearing their 
final months of life are limited. There is further need 
for research in this area as well as policies that support 
need- based palliative care for the duration of PDRD.

INTRODUCTION
Parkinson’s disease (PD) is the second most common 
neurodegenerative disorder, affecting more than 1% 
of adults over the age of 65 years and approximately 
10 million people worldwide.1 With increasing 
access to specialist care coupled with improved 
diagnostic tools, a growing ageing population and 
prolonged survival due to better treatment options, 
the prevalence of PD is increasing and is expected 
to double by 2030.2 The burden of PD and related 
disorders (PDRD), such as progressive supranuclear 
palsy (PSP), dementia with Lewy bodies, corticobasal 
degeneration and multiple system atrophy (MSA), 
is substantial and includes physical disability,3–8 
dementia,5 7 9–11 mood disorders,12 13 psychosis,14 

increased mortality15–17 and financial hardship.15 
Hospital admissions, duration of hospital stay and 
in- hospital mortality are higher among individuals 
with PDRD compared with patients with other life- 
limiting conditions.16 18–20

The benefits of palliative care at end of life 
(hospice) and earlier in the disease course include 
improved quality of life, reduced healthcare 
expenditures and caregiver support.21 22 Benefits 
of earlier palliative care also have been demon-
strated by a recent randomised controlled trial, in 
which patients receiving additional palliative care 
had better quality of life, symptom control, were 
more likely to have advanced care plans and better 
supported caregivers.23 Yet despite repeated calls 
for improved access,15 24 patients with PDRD spend 
less time in and are less likely to be referred to end- 
of- life palliative care/hospice compared with other 
advanced diseases. Several studies suggest end- of- 
life palliative care/hospice is underused in PDRD, 
but estimates of use vary considerably, ranging from 
0% (in a UK community sample)25 to 69% (in US 
nursing homes).16 20 25–27 A multinational review of 
death certificate data from 2008 revealed that 0% 
of people with PDRD in New Zealand and 4% in 
the USA died in hospice.20

In the USA, hospice care is defined as pallia-
tive care for persons with a 6- month life expec-
tancy. Other nations differ in their definitions and 
criteria for receiving palliative care or hospice, with 
some based on prognosis and others on need. The 
Medicare hospice benefit in the USA is available 
to patients certified by two physicians to have a 
prognosis of 6 months or less and choose to focus 
medical care on comfort rather than life- extending 
treatments.28 Although PDRD is among the leading 
causes of death, there are no specific end- of- life 
palliative care/hospice eligibility guidelines for 
PDRD. Current guidelines potentially relevant to 
patients with PDRDs include those for dementia, 
amyotrophic lateral sclerosis (ALS; sometimes listed 
under the heading of generic neurologic disease) and 
adult failure to thrive (see table 1).29 30 The predic-
tive value of these guidelines in PDRD has not been 
evaluated but are likely to be limited given: (a) a 
focus on clinical scenarios unlikely to be relevant 
in PDRD (eg, respiratory dysfunction); (b) lack of 
focus on clinical features of advanced PDRD and 
some common causes of death in this population 
(eg, falls) and (c) these guidelines are not sensitive 
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even in the populations for which they were designed.31 More-
over, the lack of PDRD- specific guidelines may contribute to the 
impression that PDRD is not a cause of death or that death in 
PDRD is not predictable. In the UK, the National Institute for 
Health and Care Excellence (NICE) guidelines for PD do include 
recommendations relating to palliative care services based on 
clinical need rather than estimated prognosis.32 However, refer-
rals to UK specialist palliative care services remain predomi-
nantly those with cancer, especially for in- patient services where 
only 10% had neurological disease (2014–2015), although refer-
rals for those with non- malignant disease, especially cardiorespi-
ratory disease, is increasing.

Identification of events, symptoms and other characteristics 
of PDRD predicting mortality may aid in triggering timely and 
appropriate referral to end- of- life palliative care/hospice.21 33 
While some mortality- associated factors in this population are 
known, there is little differentiation between general predic-
tors of overall ‘poor prognosis’ versus specific predictors to 
suggest that an individual is in the last few weeks or months of 
life. Further, there has been no examination of whether a focus 
on predicting poor survival is fit for purpose with regard to 
increasing access to timely hospice referral.

This manuscript arose from a Parkinson’s Foundation spon-
sored working group on PDRD and palliative care which iden-
tified improved hospice prediction as a high priority area.34 As 
a first step, we performed a thorough review of predictors of 
mortality and causes of death in PDRD to assess whether this 
approach would be of use in developing PDRD- specific guidance 
to inform timing of end- of- life palliative care/hospice referrals.

METHODS
Search strategy
We used the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses (PRISMA) checklist to inform our search 
strategy and reporting of outcomes.35 We conducted a database 
search using MEDLINE, PubMed, EMBASE and CINAHL in 
February 2020 and included publications from January 1970 up 
until that time. We also searched Google Scholar and the bibliog-
raphies of retrieved articles. Search terms combined Parkinson’s 
disease, parkinsonism, progressive supranuclear palsy, dementia 
with Lewy bodies, corticobasal degeneration and multiple system 
atrophy with the following terms: Hospice; Palliative; Predic-
tors; Prognosis; Mortality; place of death and cause of death.

Inclusion criteria
We included studies quantifying predictors of mortality and 
cause of death in patients with PDRD that met the following 
criteria: original research with quantitative data using patient- 
level, provider- level or caregiver- level data from medical 
records, administrative data or survey responses and original 
research that predicted mortality or cause of death in patients 
with PDRD.

Data abstraction and risk assessment
Any two of three investigators (UA, JB and RBM) independently 
screened titles, abstracts and retrieved full papers with eligi-
bility criteria. Differences were resolved by review of the third 
investigator.

We assessed risk of bias by reviewing study design characteris-
tics, including appropriate temporal relationships between expo-
sures and outcomes, matching populations through individual 
variables or propensity scores and other adjustment methods. 
However, given we did not develop a meta- analysis from the 
findings, we did not exclude reporting any studies that met our 
inclusion criteria.

Outcomes
The primary outcomes were overall quantitative predictors of 
mortality and predictors of mortality 6 months prior to death in 
patients with PDRD. Unadjusted and adjusted measures of asso-
ciation between PDRD predictors and mortality included mean 
differences with SD, relative risks (RRs), OR and HRs. Cause of 
death was quantified as percentage of patients by cause of death 
and standardised mortality ratios (SMRs).

RESULTS
Figure 1 and the online e- supplemental delineate the selection 
process.

Study designs and descriptions of included studies
The 42 studies were published until February 2020. The study 
designs were: retrospective cohort studies,3 4 6 7 10 14 16 17 21 36–41 
prospective cohort and longitudinal studies,5 8 9 11 13 42–49 case–
control studies50–54 and cross- sectional studies.12 55–60 Predictors 
of mortality included demographic and clinical markers, medical 
events, medication changes, disease- specific symptoms and 

Table 1 Current Medicare hospice guidelines for neurologic disorders with potential relevance to Parkinson’s disease and related disorders29 30

Dementia 1. Stage 7C or higher on the FAST Scale, AND

2. One or more of the following in the past year: aspiration pneumonia, pyelonephritis, septicemia, stage 3 or 4 pressure ulcers, recurrent fevers, other 
conditions suggesting limited prognosis or inability to maintain sufficient fluid/caloric intake in past 6 months (10% weight loss or albumin<2.5 g/dL)

Stroke or coma 1. Palliative Performance Scale Score≤40%, AND

2. Poor nutritional status with inability to maintain sufficient fluid/caloric intake (10% weight loss in 6 months, 7.5% weight loss in 3 months, serum 
albumin≤2.5 g/dL or pulmonary aspiration resistant to speech therapy interventions)

ALS (also listed as ‘other 
neurologic disease 
including ALS, PD, MD, MG 
or MS’)

1. Critically impaired breathing including dyspnoea at rest, vital capacity<30%, oxygen need at rest and refusal of artificial ventilation, OR

2. Rapid disease progression (to bed- bound status, unintelligible speech, need for pureed diet and/or major assistance needed for ADLs) with either:

-A. Critical nutrition impairment in the prior year (inability to maintain sufficient fluid/caloric intake, continuing weight loss, dehydration and refusal of 
artificial feeding methods), OR

-B. Life- threatening complications in the prior year (recurrent aspiration pneumonia, pyelonephritis, sepsis, recurrent fever or stage 3 or 4 pressure 
ulcers)

Generic 1. Terminal condition (can be multiple conditions), AND

2. Rapid decline over past 3–6 months as evidenced by progression of disease signs, symptoms and test results, decline in PPS≤40%, involuntary 
weight loss>10% and/or albumin<2.5 g/dL

ADL, activities of daily living; ALS, amyotrophic lateral sclerosis; FAST, Functional Assessment Staging Test; MD, muscular dystrophy; MG, myasthenia gravis; MS, multiple sclerosis; 
PD, Parkinson disease; PPS, Palliative Performance Scale.
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patient and caregiver’s ratings of health- related quality of life. 
Eight studies described both predictors of mortality and causes 
of death.37 38 43–46 53 61

Demographic and general health measures
Baseline demographic and general health predictors of mortality 
included age at onset or diagnosis, chronological age, male 
sex, body mass index (BMI) and comorbid illness. For every 
year increase in age at onset, there was an associated increase 
in a range of HRs from a minimum 1.05 (95% CI: 1.01 to 
1.10) to a maximum 1.11 (95% CI: 1.09 to 1.12), with age 
ranging from 61 to 77 years of age at baseline for those who 
died.3 5 9 11 37 42 45 46 52 Multiple analyses estimated the impact of 
10- year increases in age at onset on mortality, with increased HRs 
of 1.4 (p value=0.023) to 2.8 (95% CI: 2.4 to 3.3).39 47 48 61 62 
Advanced chronological age or age at onset was estimated using 
a variety of methods, but in general found that patients with 
PDRD faced higher risk of death above 78–85 years of age at 
onset.6 10 43 Male sex was associated with statistically significant 
increased HRs of 1.36 (95% CI: 1.02 to 1.81) up to 2.9 (95% 
CI: 1.5 to 5.4) compared with females3 9 11 17 37 39 46 47 62; RR 
increase of mortality of 1.7 (95% CI: 1.6 to 1.9)10 and fivefold 
higher odds of death (OR: 5.2; 95% CI: 1.2 to 22.9).13 In a 
retrospective repeated measures analysis, Goy et al found rapidly 
declining BMI was significantly associated with progression to 
death among patients with PDRD.21 A decrease in BMI was seen, 
from mean of 26 (95% CI: 25.1 to 26.1) at 30–36 months to 
24.6 (95% CI: 24.1 to 25.1) at 6–12 months prior to death. 
Further, an absolute BMI<18 was a predictor of mortality.20

Comorbid illnesses associated with death included congestive 
heart failure, diabetes mellitus, pressure ulcers and cardiovas-
cular disease. In a retrospective cohort study of 15 237 PDRD 
nursing home residents over 65 years of age, Fernandez and 
Lapane found significant decrease in time to death (rate ratios) 
of 1.49 (95% CI: 1.35 to 1.65), 1.22 (95% CI: 1.11 to 1.35) 
and 1.24 (1.13–1.37) from comorbid congestive heart failure, 
diabetes mellitus and pressure ulcers, respectively. Although 
it was not shown to be a predictor of death, cardiovascular 

disease was cited as a primary or secondary cause of death 
among patients with PDRD in multiple studies.37 38 44–46 58 61 
Two 20- year follow- up studies of patients with PDRD in Europe 
found the majority of deaths were caused by cardiovascular 
disease (30% and 42%).37 44 Other studies found cardiovas-
cular disease was a common cause of death among patients with 
PDRD, ranging from 12% to 21% of all deaths among patients 
with PDRD.38 40 45 58 61

Motor symptoms and global disability
Motor symptoms, as measured using the Unified Parkinson’s 
Disease Rating Scale (UPDRS), Hoehn and Yahr Scale (H&Y) and 
the Progressive Supranuclear Palsy Rating Scale (PSPRS), were 
significant predictors of mortality in patients with PDRD.63 64 
Beyer et al found higher mean UPDRS scores, 65 (SD: 24) versus 
42 (SD: 23), suggesting that greater motor impairment predicted 
death.43 Studies with median follow- up times ranging from 4 to 
8 years estimated the association of 10- unit increases in base-
line motor UPDRS Score on mortality and found statistically 
significant increased HRs for mortality of 1.17 (95% CI: 1.01 
to 1.36) up to 1.4 (95% CI: 1.3 to 1.5) for each 10- unit increase 
in UPDRS Score.39 41 62 Baseline H&Y staging was significantly 
higher among those who died (mean 3.5 (SD 1)) compared with 
those who survived (2.5 (0.9)).43 Posada et al went further by 
splitting H&Y into early and later progression stages at baseline 
as a predictor for mortality and found that HRs increased by 
stage, from 1.5 (95% CI: 1.1 to 2.2) for H&Y stages 1 and 2 to 
2.3 (95% CI: 1.5 to 3.6) for H&Y stages 3–5, both compared 
with patients with no PD and after controlling for comorbid-
ities and demographic characteristics.53 Oosterveld et al strat-
ified UPDRS total motor scores by greater than or equal to 
30 compared with less than 30 (mean score for cohort 24.4) 
and found an HR of 1.63 (95% CI: 1.13 to 2.35).11 Chiu et 
al compared the association of PSPRS scores on mortality and 
found47 increased HRs of 1.96 (95% CI: 1.07 to 3.58) for 35–48 
on the PSPRS, 2.99 (95% CI: 1.65 to 5.43) for 48–62 and 8.55 
(95% CI: 4.5 to 16.3) for greater than 62 when compared with 
scores of 0–34.

Higginson et al conducted a 1- year longitudinal study 
analysing changes in symptoms in 82 patients with PDRD 
including MSA and PSP. All patients at study entry were stages 
3–5 H&Y with over 60% of patients having a severe disability 
(indicated by H&Y) and 30% being wheelchair bound or 
bedridden. Compared with PD, patients with PSP and MSA 
had more disability and were more likely to die in 1 year (6% 
vs 47%). Baseline mean (range) Palliative Outcomes Scale scores 
for PD were 13.7 (14.5–5.7), 11.9 (10.0–6.1) for patients with 
PSP and 14.3 (16.0–4.5) for patients with MSA.13

Motor disability and functional impairment were significantly 
associated with increased risk of mortality. Compared with mild 
impairment, a more severe score on Activities of Daily Living 
(ADL) Scale was associated with an increased mortality RR of 
1.8 (95% CI: 1.5 to 2.1).10 Symmetry of motor signs at baseline 
was associated with an increased HR of 2.0 (95% CI: 1.1 to 
3.7).5 Presence of akinesia plus rigidity at onset was associated 
with an increased HR of 2.2 (95% CI: 1.06 to 4.88).44

We found only one study examining shift in prescribing of 
dopaminergic medication as an association with mortality. Goy 
et al found a shift in prescribing occurred during the last 6–12 
months of life, with the proportion of patients with ≤2 dopami-
nergic medications increasing from 0.5 in 18–24 months to 0.6 
in 6–12 months prior to death.21

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses flow diagram.
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Falls and infections
In two studies, location of bone fractures from falls were asso-
ciated with increased mortality with PDRD after controlling for 
comorbidities and other demographic and clinical factors: upper 
limb fracture OR: 1.7 (95% CI: 1.4 to 2.2); lower limb frac-
ture OR: 1.2 (95% CI: 1.1 to 1.3) and hip fracture OR: 1.13 
(95% CI: 1.03 to 1.24).4 Kempster et al found frequent falls 
antemortem were present in 35% of PDRD decedents, with falls 
preceding death by 4.1 years on average. Frequency and timing 
of falls preceding death varied by age at death, but majority of 
falls occurred in older patients (>70 years) and were reported 
3.2–5.2 years before death.59

Two studies found the same increase in hazards for one point 
increase in postural instability gait disorder (PIGD) scores using 
different scales: the Short Parkinson’s Evaluation Scale/Scales 
for Outcomes in Parkinson’s disease (SPES/SCOPA) (HR: 1.3; 
95% CI: 1.1 to 1.5)9 and the Tinetti balance and gait assess-
ment65 (HR: 1.3; 95% CI: 1.1 to 1.5).3 Four other studies did 
not specify diagnostic tools for PIGD but found a range of HRs 
from a minimum 1.48 (95% CI: 1.01 to 2.18)37 to a maximum 
2.1 (95% CI: 1.2 to 3.7)42 compared with no PIGD.5 37 42 46

Pneumonia is a common cause of death among patients with 
PDRD and occurs at a higher frequency than in patients without 
PDRD.38 43 45 46 51 61 A study of 237 patients with PDRD with 
a mean of 32.5- year follow- up found pneumonia had a higher 
SMR (3.5; 95% CI: 1.4 to 7.3) than cerebrovascular disease 
(1.8; 95% CI: 1.2 to 2.7) and cardiovascular disease (1.6; 95% 
CI: 1.2 to 2.0).46 Other studies found an 11%–23% likelihood 
of death from pneumonia among patients with PDRD compared 
with 8%–9% in control patients.40 43 51 Lethbridge et al found 
that patients with PDRD were 1.83 (95% CI: 1.58 to 2.08) times 
more likely to have pneumonia at the time of death, compared 
with controls.56 Fernandez and Lapane found the mortality rate 
ratio of 1.58 (95% CI: 0.97 to 2.56) from aspiration pneumonia 
was highest among all other comorbidities among a sample of 
PDRD nursing home residents.

Non-motor symptoms
The most frequent significant non- motor disability predictors of 
mortality were dementia and psychotic symptoms. Dementia was 
largely diagnosed using the Diagnostic and Statistical Manual of 
Mental Disorders versions 4 and earlier.66 Dementia was associ-
ated with increased HRs ranging from 1.7 (95% CI: 1.7 to 1.8) 
up to 5 (95% CI: 2.1 to 3.7).16 42 52 53 62 Dementia was listed as 
the most58 or second- most common59 clinical feature at death 
for postmortem patients with PDRD, with symptoms preceding 
death by 3.3 years on average.59 Lethbridge et al found that 
patients with PDRD were 2.5 (95% CI: 2.2 to 2.9) times more 
likely on average to have dementia when dying with PDRD 
compared with age–sex- matched controls without PDRD.56 In 
a study analysing contributing causes of death among patients 
with PDRD in Italy and France, SMRs for dementia were 49 
per 1 000 000 people in both countries, compared with death 
from pneumonia (34 in Italy and 39 in France).55 A long- term 
follow- up study found the percentage of surviving patients with 
dementia increased dramatically from 24% at baseline to over 
80% at 20- year follow- up.67 Multiple studies using various 
scales have reported HR of 2.7–3 with severe cognitive impair-
ment.5 9 68 Garcia- Ptacek et al found that compared with Mini- 
Mental Status Exam scores above 25, there were increased HRs 
for scores between 20–24, 10–19 and 0–9 of 1.45 (95% CI: 1.32 
to 1.58), 2.14 (95% CI: 1.96 to 2.34) and 2.91 (95% CI: 2.47 
to 3.44), respectively.17 Another study found severe cognitive 

impairment, defined using the Cognitive Performance Scale, 
increased risk of mortality compared with mild cognitive impair-
ment of 1.5 (95% CI 1.4 to 1.7).10

Two studies defined hallucinations using the UPDRS I ques-
tion 2 with a score≥2 and found increased HRs of 1.45 (95% 
CI: 1.02 to 2.07)62 and 2.1 (95% CI: 1.3 to 3.2)5 compared with 
no hallucinations. The SCOPA- Psychiatric Complications69 was 
used as an assessment tool for hallucinations in one study (ie, 
presence of hallucinations, illusions, paranoid ideation or altered 
dream phenomena over the past month) and found an increased 
HR of 2.6 (95% CI: 1.1 to 5.9).9 Psychotic symptoms in PD 
have been shown to increase the risk of nursing home placement 
(RR 3.4, CI 2.9 to 3.9) and death (1.3, CI 1.2 to 1.5)14 and were 
found to be the most frequent clinical feature at death (61%), 
preceding death by 5.1 years on average.59

Studies differ about the prognostic value of inspiratory stridor 
in patients with MSA. An international consensus conference was 
convened in Bologna in 2017 to discuss definition, diagnosis, 
prognosis and treatment of stridor.70 The experts concluded that 
the effect of stridor on survival is uncertain, but early stridor 
presenting within 3 years of diagnosis of MSA may shorten 
survival, and that daytime stridor (during wakefulness) portends 
a worse prognosis than purely nocturnal stridor. Continuous 
positive airway pressure can improve stridor but its effect on 
survival is uncertain. Tracheostomy can improve stridor and may 
improve survival as well.70

Other non- motor complications significantly predictive of 
mortality included dysphagia, cognitive impairment without a 
formal dementia diagnosis, sleep disorders, autonomic symp-
toms and neurologic bladder disturbances. Dysphagia, defined 
as a score of >1 on UPDRS II question 3, was associated with 
an increased HR of 1.4 (95% CI: 1.08 to 1.86).5 In a study by 
dell'Aquila et al, early signs of dysphagia and cognitive decline 
(<3 years from onset) among patients with PSP were associated 
with increased HRs of 2.3 (95% CI: 1 to 5.3) and 3.6 (95% CI: 
1.6 to 8.2), respectively.48 Sleep disorders were associated with a 
RR increase of 1.3 (95% CI: 1.2 to 1.6)10 and an increased HR 
of 2.7 (95% CI: 1.1 to 6.7) associated with rapid eye movement 
sleep behaviour disorder54 Finally, two studies found associa-
tions between urinary incontinence and mortality (statistics not 
reported)38 and incomplete bladder emptying (HR 2.10 (95% CI 
1.02 to 4.30)).8 Early development of stridor in MSA, especially 
while awake, portends decreased survival.70 71

DISCUSSION
Patients with PDRD suffer from severe disease burden in 
advanced disease and may be less likely to be referred for hospice 
and/or palliative care services than other similarly burdensome 
disorders. Important findings from this systemic review include: 
(1) mortality is heightened in PDRD and complications of PDRD 
contribute to death; (2) general markers of health decline may 
predict mortality in PDRD; (3) disease- specific markers of 
advanced disease may predict mortality in PDRD and (4) predic-
tors of death are linked to common causes of excess mortality 
in PDRD (eg, dysphagia and aspiration pneumonia). We found 
four main domains of mortality predictors or causes of death for 
PDRD (table 2).
1. Demographic and general health measures: Older age at 

disease onset, male sex, rapidly decreasing BMI and high-
er number—and especially cardiovascular—comorbidities 
are associated with higher mortality. Medication changes 
can occur at any stage of the disease, but decreasing medi-
cation when control of motor symptoms is outweighed by 
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the disability caused by the cumulative burden of disease has 
been associated with death within 6–12 months.

2. Motor dysfunction and global disability: More severe motor 
symptoms and worse performance on ADL scales is associat-
ed with global disability and mortality. Motor signs present-
ing symmetrically, presence of akinesia/rigidity and the PIGD 
subtype were all associated with increased mortality.

3. Falls and infections: Bone fractures and their locations are 
associated with increased mortality, but may precede death 
by months to years. Aspiration pneumonia is a common oc-
currence in advanced disease, and recurrent pneumonia por-
tends poor short- term prognosis (months).

4. Non- motor symptoms: Cognitive dysfunction, specifically 
dementia and psychotic symptoms are the most common 
non- motor features present prior to death in PDRD. Other 
reported non- motor features associated with mortality in-
clude dysphagia, sleep disorders, autonomic symptoms, stri-
dor and neurologic bladder disturbances.

Potential barriers to hospice and palliative care referral
Although palliative and end- of- life care for PDRD is attracting 
increased attention, there remain many barriers to improving 
care including clinician discomfort, poor integration and coordi-
nation of palliative care within neurology, misperception of the 

potential for death from PDRD and patient misperception of 
palliative and hospice care.72 Notably, caregivers of PDRD dece-
dents indicated that physicians rarely discussed end- of- life expec-
tations and that the caregiver usually initiated such discussions.60 
The unpredictability of the disease trajectory, especially at end 
of life, and how to address this uncertainty with patients may 
hinder these discussion. In addition, patients with PDRD may 
have clinical plateaus at very low levels of function which may 
lead to inappropriate discharges from palliative care or hospice, 
particularly in medical systems where end- of- life palliative care 
services are tied to prognosis and disease progression. Where the 
system operates as mutually exclusive, admission to hospice care, 
due to the waxing- waning course the patient may be discharged 
from hospice ‘comfort’ care to seek ‘curative’ care, a practice 
that is driven by three main factors: physician perception, 
patient/family preference and stability/improvement of medical 
condition.73 A study of national live discharges from hospice74 
found that one in four discharged patients were hospitalised 
within the following 30 days, 75% were admitted within 1 day 
of discharge and 34% of them died within 30 days of hospice 
discharge.74 Other system issues, such as restrictions on care for 
persons receiving hospice, such as exclusion of physical therapy 
services that may still be beneficial to patients with PDRD with 
advanced illness, may lead to inappropriate underutilisation of 

Table 2 Summary of predictors of mortality for Parkinson’s and related disorders

Domain Description Assessment Reference

Demographic and 
clinical markers

Age at onset/duration of disease >61 years of age at onset 3 5 9 11 37 42 45 46 52

Chronological age 78–85 years of age 6 10 43

Sex Male 3 9–11 17 37 39 46 47 62

Body mass index (BMI) Accelerated decrease in BMI for patients with PD (18.5–25 kg/
m2)

21

Comorbid illness Congestive heart failure, diabetes mellitus, pressure ulcers, 
cardiovascular disease

6 10 37 38 44–46 58 61

Prescribing shift Shift to fewer dopaminergic medications from previous visits 
(ie, ≤2)

21

Motor symptoms and 
global disability

Hoehn and Yahr Scale (H&Y) H&Y stage increases (from stages 3–5 at first assessment) 43 53

Postural instability gait disorder Increase in scores from baseline as low as 1 unit on Tinetti 
balance and gait assessment and SPES/SCOPA

5 9 37 42 46 65

Unified Parkinson’s Disease Rating Scale 
(UPDRS)

Significant increases in overall UPDRS Score (≥10 point 
increase in total scale score over first assessment)

11 39 41 43 62

Activities of daily living Severe score (2 or less) 10

Palliative Outcomes Scale (POS) Upward trajectory of POS scores compared with first 
assessment

13

Progressive Supranuclear Palsy Rating 
Scale (PSPRS)

Significant increases in PSPRS scores over 35 47

Falls and infections Fracture risk Fractures in previous 3–5 years with attention to fracture site 
(upper limb, lower limb, hip)

4 60

History of infections Pneumonia diagnosis 38 40 43 45 46 51 56 60 61

Sepsis or urosepsis 6

Non- motor symptoms Dementia/cognitive impairment Diagnosis in medical record history using DSM classification; 
MMSE Score≤24; SCOPA- COG<23; severe cognition from CPS

5 9 10 16 17 42 52 53 55 56 58 62 66–68

Visual hallucinations; vision problems UPDRS I question 2 with a score≥2; SCOPA- PC: presence in 
past month of hallucinations, illusions, paranoid ideation or 
altered dream phenomena; diagnosis if rapid eye movement 
sleep behaviour disorder; >2 medical claims for psychosis

5 9 10 14 54 59 62 69

Dysphagia UPDRS II question 3 with a score≥2 and correlated with clinical 
assessment; survey of caretakers

5 60

Neurologic bladder disturbances
Stridor (in MSA)

Incontinence and incomplete bladder emptying
Clinical observation; laryngoscopy 8 38 70

DSM, Diagnostic and Statistical Manual; MMSE, Mini- Mental Status Exam;80 SPES/SCOPA, Short Parkinson’s Evaluation Scale/Scales for Outcomes in Parkinson’s disease;81 
SCOPA- PC, SCOPA- Psychiatric Complications;69 SCOPA- COG, SCOPA- Cognition;82 CPS, Cognitive Performance Scale.83

MSA, multiple system atrophy; PD, Parkinson’s disease.
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these services and could contribute to misperceptions that all 
palliative care is incompatible with disease- targeted treatments. 
In addition, in healthcare systems such as in the UK, many 
hospice services are charity, rather than state, funded and arose 
out of oncology palliative care and some still may not accept 
patients with neurological illness.

Mortality assessment tools
In the USA, hospice referral is predicated on the risk of mortality 
and estimation of time to death, which differs from other nations 
that base hospice/end- of- life palliative care on need rather than 
prognosis. Currently, there are no PDRD- specific hospice/end- 
of- life palliative care referral guidelines in the USA, and the 
closest potentially relevant Medicare guidelines to PDRD are for 
dementia, failure to thrive or ‘other neurological diseases’ which 
include ALS, myasthenia gravis and multiple sclerosis. These 
guidelines have poor predictive power of mortality and more 
sensitive and specific tools have been developed. For example, 
the Minimum Data Set- Changes in Health, End- stage disease 
and Symptoms and Signs (MDS- CHESS) Score75 76 (range 0–5) 
was developed to predict mortality in the frail, elderly nursing 
home population. Of the nursing home residents with CHESS 
Score of 5, 95% died within 2 years, compared with 24% of 
those admitted with a baseline score of 0.76 The CHESS Score 
was found to be a valid predictor of 6- month mortality among 
Canadians with 1 of 11 neurological diagnoses, including 
PDRD.77 Mitchell et al used the MDS to develop the Advanced 
Dementia Prognostic Tool (ADEPT)78 which was designed to 
predict 6- month mortality in nursing home dementia patients. 
The 6- month mortality rate increased across risk scores 
(possible range, 0–19): 0 points, 8.9% mortality; 1–2, 10.8% 
mortality; 3–5, 23.2% mortality; 6–8, 40.4% mortality; 9–11, 
57.0% mortality and at least 12, 70.0% mortality in the vali-
dation cohort. The area under the receiver operating curve for 
predicting 6- month mortality was 0.74 and 0.70 in the deriva-
tion and validation cohorts, respectively.78

Although these and other prognostic tools have improved 
predictive power, still they share the disadvantage of lacking 
specificity for the PDRD population. Given that PDRD are 
notoriously variable in presentation, progression and symptom 
burden in the last months of life, guidelines for other neurolog-
ical diseases may be unsuitable for people with PDRD. Nonethe-
less, in the absence of more specific prognostic tools for PDRD, 
we suggest that clinicians should consider current Medicare 
hospice eligibility criteria, the MDS- CHESS tool or the ADEPT 
to consider whether an individual may benefit from hospice and/
or palliative care referrals. Of note, the NICE guidance in the 

UK has opted to place the emphasis on the needs of the patient 
rather than the likely proximity to death.

Expert guidance and recommendations for end-of-life 
palliative care/hospice referrals
Based on this review, we provide recommendations for providers 
on identifying patients with PDRD—who may be nearing end of 
life—for hospice (end- of- life palliative care) referral in table 3. 
These recommendations include patients exhibiting (1) evidence 
of advanced disease, or (2) rapid or accelerated disease progres-
sion, or (3) advanced dementia. These guidelines differ from 
current Medicare guidelines in that they are specifically targeted 
for PDRD and have expanded hospice/end- of- life palliative care 
triggers to include falls with fractures, loss of efficacy of medi-
cations and cover both motor and non- motor symptoms. We 
have also added that rapid or accelerated decline should trigger 
consideration for hospice/end- of- life palliative care in that 
our collective experience suggests that decline rarely follows a 
straight line and often accelerates as patients are nearing the end 
of life. Even when patients may not be appropriate for services 
which are limited by prognosis (eg, hospice in the USA), these 
guidelines may be used as event triggers for goals of care discus-
sions, anticipatory guidance for patients and families and suggest 
areas for clinical monitoring (eg, nutrition) that are often not 
emphasised with current standards of care.79 It is worthy of note 
that atypical parkinsonian conditions may merit earlier pallia-
tive care. However, there is currently no sufficient evidence to 
suggest that triggers for hospice would be different, and it is 
our experience that patients with advanced PDRD have similar 
predictors of the terminal phase.

These guidelines are perhaps better placed in terms of being 
used to identify the patient who is likely to have needs which 
could be benefited by referral to hospice/palliative care, rather 
than who is likely to die within a certain timeframe. This obvi-
ates the need to have robust predictors of mortality, instead, it 
re- frames the issue in terms of the need to have robust predictors 
of clinical need. This frees the referrer from having to be sure 
that the patient should now stop disease management and change 
to palliation alone. It also frees the clinician and patient from 
the anomaly of needing to choose between the two approaches, 
when ongoing optimisation of PDRD disease management is a 
cornerstone of excellent palliation.

For clinicians caring for this population, we recommend that 
this guidance be used and specifically cited when making hospice/
palliative care referrals and framed in terms of need. Other data 
reviewed in this paper can also be used in one’s clinical documen-
tation to further support hospice referral where the healthcare 

Table 3 Suggested hospice guidance for Parkinson’s disease and related disorders, one of the following three criteria are required

1. Demonstrates evidence of advanced disease as manifested by either A, B or C criteria A. Critical nutrition impairment in the prior year (inability to maintain sufficient fluid/
caloric intake and dehydration, or BMI<18, or 10% weight loss over 6 months and 
refusal of artificial feeding methods); or

B. Life- threatening complications in the prior year (recurrent aspiration pneumonia, falls 
with fractures, pyelonephritis, sepsis, recurrent fever or stage 3 or 4 pressure ulcers); or

C. Motor symptoms that are poorly responsive to dopaminergic medications or which 
cannot be treated with dopaminergic medications due to unacceptable side effects and 
result in significant impairments in ability to perform self- care, or

2. Rapid or accelerating motor dysfunction (including gait and balance) or non- motor disease progression (including severe dementia, dysphagia, bladder dysfunction, stridor (in 
MSA)) and disability (restricted to bed or chair bound status, unintelligible speech, need for pureed diet and/or major assistance needed for ADLs), or

3. Has advanced dementia and meets hospice referral criteria based on: Medicare’s dementia criteria,29 30 Advanced Dementia Prognostic Tool31 criteria or the Minimum Data Set- 
Changes in Health, End- stage disease and Symptoms and Signs Score criteria.75

ADLs, activities of daily living; BMI, body mass index; MSA, multiple system atrophy.
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system requires an estimation of prognosis. This could include 
mentioning that a patient’s age, gender or comorbid illnesses 
place him/her at higher risk for death in the ensuing 6 months. 
We would like to emphasise that the determination of mortality 
risk estimates ultimately rests on the referring and hospice clini-
cians and that our recommendations and Medicare guidelines are 
not requisite criteria. We also suggest that discussions regarding 
hospice/end- of- life palliative care begin with goals of care and 
how the services provided by hospice may support those goals 
rather than focusing on prognosis which, even with the best of 
guidelines, is an inexact science. Access to hospice services based 
on a problem- based approach informed, but not dictated, by 
prognostic information would allow intermittent, as necessary, 
access to services skilled in supporting complex and persistent 
symptoms and other concerns in a timely manner.

Limitations
While we performed a rigorous search and followed PRISMA 
guidelines, there are limitations to our systematic review. We 
did not include every database in our search and excluded non- 
English papers. Additionally, in order to present the full extent 
of the knowledge available in this area, quality assessment was 
not conducted because: (1) only limited data are available in this 
field, (2) restricting inclusion criteria would further decrease the 
quantity of publications and (3) strict exclusion may have led 
to inclusion only of certain papers with significant bias. Further 
attempts are needed to both assess quality and conduct a meta- 
analysis to combine these quantitative predictors. We also recog-
nise that end- of- life hospice care may also be defined as palliative 
care depending on country- specific definitions. Majority of the 
studies evaluated in this review included patients with PD, while 
only a few studies included patients with other parkinsonian 
disorders. Lastly, we acknowledge that the proposed recom-
mendations presented here are likely to evolve as more, high- 
quality research becomes available, but this, we believe, is a good 
starting point.

CONCLUSIONS AND FUTURE DIRECTIONS
The strength of this review is the systematic approach we 
followed including involvement of an international working 
group with expertise in palliative care and movement disor-
ders. Further research is needed to determine the effectiveness 
of these recommendations in terms of maximising remaining 
quality of life by allowing patients with PDRD access to timely 
palliative care and hospice services based on clinical need and 
not estimated survival alone. An integrated approach to pallia-
tion and disease- directed management would remove the eligi-
bility requirement of a short prognosis allowing both aspects of 
care to contribute to the patient living as well as they can for as 
long as they can.
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