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Objectives: To evaluate the proportion of Parkinson's disease (PD) patients identified as having advanced Parkinson's
disease (APD) according to physician's judgement in Australia.

Methods: This cross-sectional, non-interventional observational study was performed in movement disorder clinics
from 18 countries. Results from Australia are presented. Participants included consecutive adults with PD attending
routine clinical visits, or inpatients, who could speak English. The primary outcome was the proportion of patients di-
agnosed with APD via physician judgement.

Results: 100 patients were recruited in Australia: 61.0% (95% CI 51.4-70.6%) diagnosed with APD by physician judge-
ment. Patients were 66.6 = 8.5 years, 65% were male, were living at home (97%), and diagnosed with PD for median
10.7 years (0-30.5 years). Motor fluctuations were present in 68%. For those with APD, referral was predominantly to
enable access to device assisted therapies (DAT) (49%), while for non-APD, referral was largely for diagnostic purposes
(41%). Patients had a median follow-up at the movement disorder clinic of 4.8 years for those with APD, or 3.6 years
for non-APD. While 62% were eligible for DAT, only two-thirds of these received them. The most commonly used DAT
was deep brain stimulation (64.3%). There was fair agreement between physician's judgement and the APD criteria by
Delphi method (Cohen's kappa) 0.325 (95% CI 0.150-0.500) in the Australian subset.

Conclusions: The definition of APD requires refinement in order to facilitate greater agreement among movement dis-
order specialists. A third of APD patients eligible for DAT remain untreated. Better referral and education of patients
with APD is needed.

1. Introduction

PD (APD). Some previous epidemiological studies demonstrated approxi-
mately 10% of all PD patients to suffer from APD [4,5].

Parkinson's disease (PD) is an incurable, progressive, neurological disor-
der that develops gradually, and eventually may become severely disabling
despite treatment [1,2]. The prevalence of PD ranges between 41 and 1903
cases per 100,000 and increases with age. Males are more likely to be af-
fected than females [3]. The typical age of symptom onset is on average be-
tween 62 and 70 years, and the incidence peaks between 70 and 79 years
[4]. However, currently there is limited data on the prevalence of advanced

Current treatment algorithms for Parkinson's disease use a stepwise ap-
proach. Initially, patients are treated with oral dopaminergic therapies. As
disease progresses, delays in gastric emptying, reduction in the brain's abil-
ity to make and store dopamine, impair the ability of oral dopaminergic
therapies to provide adequate symptom control. In addition, the emergence
of side effects such as motor fluctuations and dyskinesias can limit its use-
fulness [6-8]. With advancing disease, patients experience ‘wearing off’.
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Wearing-off is the recurrence of parkinsonian symptoms including tremor,
reduced dexterity or gait disturbance, or development of non-motor mani-
festations, usually taking place gradually over minutes (up to an hour) and
usually bearing a close temporal relationship to the timing of
antiparkinsonian medications (see Box 1). On-Off fluctuations are often
predictable with the timing of oral medications. ‘On’ time is when PD med-
ication is working well and symptoms are controlled best. ‘Off’ time is when
PD medication is no longer working well and symptoms such as tremor, ri-
gidity and slow movement re-emerge. With further progression, patients
may experience, delayed ‘on’, unpredictable ‘on-off’ states, freezing, and
fluctuations in blood pressure, behavior and sleep [9-11]. Once motor fluc-
tuations have developed, increased therapy is required. Initially, this may
include increased doses of levodopa, use of dopamine agonists,
catechol-O-methyl transferase inhibitors or monoamine oxidase-B inhibi-
tors. However, addition of these medications may be complicated by wors-
ening dyskinesias or unsatisfactory improvement in ‘off’ periods [12], and
challenges with patient adherence due to complexities in the drug regimen
[13,14].

Patients with APD are significantly limited in their activities, and while
they may be able to walk and stand, they are often unable to complete day-
to-day tasks, and usually cannot live alone. Swallowing becomes difficult,
so treatment with multiple oral therapies is difficult. These patients can
be assessed for a device assisted therapy (DAT), option which include apo-
morphine, deep brain stimulation or levodopa-carbidopa intestinal gel
[15]. The goal of DAT in PD is sustained management aimed at reducing
complications or shortfalls of oral therapies [15,16].

One of the issues in PD management, however, is the appropriate recog-
nition of advanced disease, and identification of patients who would bene-
fit from DAT. Currently, there is no clear consensus on how to define the
stages of PD. In the clinical setting, the Hoehn and Yahr scale (H&Y scale)
can be used to classify clinical stages of PD [17]. However, clinicians
often rely on their clinical evaluation and historical interview to determine
staging in PD because the H&Y scale is weighted heavily toward postural
instability, symmetry and disability as the primary indices of disease sever-
ity. The H&Y scale does not capture motor fluctuations, dyskinesia or non-
motor symptoms (NMS) that are often seen in PD patients [1]. Moreover,
the time period reported for a patient to reach an advanced stage of PD
varies greatly, as for some patients the latency from initial diagnosis of
PD may be >10 years. Delayed diagnosis leads to delays in provision
of DAT.

Determining what constitutes APD had been challenging in the past. A
recent Delphi consensus study has attempted to address this, with the aim
of improving not only identification of APD, but also to allow for improved
patient management and care in this setting [17].

The OBSERVE-PD study of over 2600 patients at 128 movement disor-
der centres in 18 countries aimed to evaluate the proportion of patients

Box 1
Symptoms and definitions of Parkinson's disease.

‘On’ time is when PD medication is working well and symptoms are
controlled best.
‘Off’ time is when PD medication is no longer working well and
symptoms such as tremor, rigidity and slow movement re-emerge.
Troublesome motor fluctuations occur when patients find that
there is inconsistent effect of their PD medication leading to
disability.
Troublesome dyskinesia occurs when patients find that there is
inconsistent effect of their PD medication leading to abnormality or
impairment of voluntary movement.
Wearing off is the perception of loss of mobility or dexterity, or the
development of one of a number of non-motor manifestations,
usually taking place gradually over minutes (up to an hour) and
usually bearing a close temporal relationship to the timing of
antiparkinsonian medications.
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identified as having APD according to physician judgement [18,19].
Secondary objectives included to describe the clinical characteristics of ad-
vanced vs non-advanced PD and to compare the proportion of patients with
advanced disease compared to the Delphi consensus criteria [17]. Here we
present results from the Australian subset of the previously published global
study [19]. In - the present study, we performed additional post hoc analyses
to explore patient characteristics that predict APD, and those likely to be re-
ferred for or treated with a DAT.

2. Methods
2.1. Design and setting

This observational study was a cross-sectional, non-interventional,
multi-centre study, in movement disorder clinics in 18 countries across dif-
ferent geographical regions. A movement disorder clinic is an in-hospital
multidisciplinary clinic that provides access to DAT for patient with APD.
The results from the Australian cohort are presented here. One centre
with a principal investigator who was a general neurologist (located in a re-
gional setting) and five centres with movement disorder specialist neurolo-
gists (located in metropolitan centres) were included. These centres saw an
average of 85 patients with PD per month, of whom approximately 8 were
new patients. All patients were seen three or more times per year. The study
was approved by local ethics committees and performed according to the
International Conference on Harmonization and Good Clinical Practice re-
quirements, in accordance with the principles of the Declaration of
Helsinki.

2.2. Participants

Participants were recruited between February 2015 and January 2016.
Included participants were consecutive adult male or female patients diag-
nosed with PD who were attending a routine clinical visit, or were inpa-
tients at the participating clinical site, and who could speak English.
Participants provided written informed consent. Potential participants
were excluded if they were in an “off” state at the time of the visit, were par-
ticipating in a clinical study, or if there was uncertainty around the diagno-
sis of PD.

2.3. Variables and data sources

Initially, the patient was screened against the inclusion and exclusion
criteria, and then, prior to any other clinical assessments being performed,
the treating clinician recorded the patients date of diagnosis with PD,
whether they had motor fluctuations (and the period of time that these
had occurred for), who referred the patient, and for what reason. Then
the clinician was asked to decide whether the patient was ‘in an advanced
stage of disease according to your clinical judgement’. The patient's visit
then continued, collecting information on demographics, caregiver sup-
port, education and occupation, PD history, PD treatment, comorbidities,
patient- or clinician-reported outcomes (Unified Parkinson's Disease Rating
Scale (UPDRS) II; UPDRS III; UPDRS IV; UPDRS V; Non Motor Symptom as-
sessment Scale (NMSS), patient quality of life (PDQ-8)), along with results
of an APD assessment. This assessment consisted of 11 questions developed
by a panel of experts using a Delphi consensus (Table 2). A patient was clas-
sified as having APD if any one of the questions was answered ‘yes’. All data
were collected at a single patient visit.

The primary objective was to determine the proportion of PD patients
identified as having APD according to the physician's judgement. Second-
ary objectives included to evaluate clinical characteristics of advanced ver-
sus non-advanced PD patients; to assess the percentage of APD patients
considered for DAT; to explore referral practices for APD patients; to com-
pare the percentage of APD patients identified in routine clinical practice
by physician's judgment to the percentage of APD patients identified
based on the Delphi method APD criteria.
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2.4. Study size

The sample size calculation was based on the overall study: a sample
size of 2500 was chosen to assure that the two-sided 95% confidence inter-
val for the primary endpoint would have a precision of 4.0% (i.e. the dis-
tance of the upper and lower limits of the CI from the observed difference
would not exceed 2.0%). No sample size calculation was performed on a
country basis. Australian patients comprised 3.8% of the overall 2615 pa-
tients recruited into the study.

2.5. Statistical methods

The time since diagnosis was calculated as the time in years between the
date of the visit and the date of the initial PD diagnosis. Age was categorized
as 65 years or less, and >65 years. Generally, analyses were descriptive and
based on the full analysis set. Missing data were not imputed. Two-sided
95% confidence intervals were provided for the primary endpoint and for
selected secondary endpoints. Confidence intervals and p-values
(two-sample t-test) were calculated for differences between advanced vs.
non-advanced PD patients. Differences in diagnoses between physician
judgement and Delphi criteria were compared using Cohen's Kappa. A
post-hoc multivariate logistic regression was used to investigate the impact
of potential prognostic factors on the primary endpoint (presence or ab-
sence of APD). Univariate logistic regression was used to identify factors
to include in the model. Initial factors included PDQ-8 score, level of trou-
blesome motor fluctuations, hours with ‘off’ symptoms, level of night time
sleep disturbance, non-motor symptoms and number of daily oral levodopa
doses. Factors with univariate p < 0.20 were included in the multivariate
model. Factors were removed in a backwards stepwise fashion until in-
cluded variables all had p < 0.05. Post-hoc pairwise correlations between
quality of life score and level of troublesome motor fluctuations, hours
with ‘off’ symptoms, level of night time sleep disturbance, non-motor symp-
toms and number of daily oral levodopa doses were calculated using
Kendall's tau coefficient. The optimal cut-off for PDQ-8 score to identify
APD was calculated using sensitivity and specificity analysis, with the
clinician's opinion of whether the patient had APD as the reference variable,
and PDQ-8 total score as the classifying variable. Youden's index was calcu-
lated to determine the optimal cut-off of PDQ-8 score [20]. The PDQ-8 score
ranges from 0 to 100, with higher scores reflecting worse health. Analyses
were conducted using SAS V9.2 and Stata MP v15 for Mac (StataCorp,
Texas Station, US).

3. Results
3.1. Participants

There were 100 patients recruited in Australia: 61 with APD according
to physician judgement, and 39 without APD (Table 1). The majority of pa-
tients were men, living at home with their partner or spouse. All patients
had been referred to the movement disorder centre, either by their neurol-
ogist (54%), general practitioner (35%), geriatrician (6%) or another spe-
cialist (5%). For those with APD, referral was typically to enable access to
DAT (49%), while for those without APD, referral was more commonly
for diagnostic purposes (41%). Patients had a median follow-up at the
movement disorder clinic of 4.8 years for those with APD, or 3.6 years for
those without APD. Overall, 62% of patients (62/100) were eligible for
DAT, however, only 68% (42/62) of these were using a DAT, 25% (16/
62) had no plans to commence DAT, and 7% (4/62) had decided to start
a DAT at that visit. For those who had initiated DAT, the most common
was neurosurgical treatment (64%).

3.2. Comparison between physician judgement and Delphi consensus diagnosis
of APD

According to the Delphi consensus, indicators for APD included moder-
ate or severe motor fluctuations; more than two hours of ‘off’ time during
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the day; moderate or severe night time sleep disturbance; two or more
hours of troublesome dyskinesia during the day; presence of non-motor
fluctuations; presence of ‘off’ time at least every three hours; daily oral levo-
dopa dosing of five times or more; moderate or severe limitation to activi-
ties of daily living; frequency of falling being most or all of the time;
moderate or severe dementia and moderate or severe psychosis. [21]
Australian agreement with the Delphi consensus criteria for diagnosis was
poor (Table 2). Indeed, while 82% of patients were classified as advanced
by the Delphi method, only 61% were classified as APD by physician
judgement.

3.3. Two questions to assess whether a patient is eligible for DAT

Based on the Australian results of the OBSERVE study, the multivariate
logistic regression (Table 3), and previous Australian guidelines [15] there
are two questions that clinicians should use to determine whether a patient
is eligible for DAT:

1. What is your quality of life (as assessed by the PDQ-8 score)?
2. What is the level of your troublesome motor fluctuations?

The multivariate logistic regression was statistically significant (LR >
43.64; p < 0.0001, n = 98). Significant positive correlations between the
PDQ-8 score and the level of troublesome motor fluctuations (p < 0.01),
the hours that the patient has ‘off’ symptoms (p < 0.001), the level of
night time sleep disturbance (p < 0.01), the hours that the patient has trou-
blesome dyskinesia (p = 0.02); and a significant negative correlation be-
tween the PDQ-8 score and not having non-motor symptoms (p < 0.01)
were found. There was no correlation between quality of life score and
whether the patient had five times daily dosing of levodopa (p = 0.16).

The sensitivity and specificity analysis suggested a cut off score of 43.75
on the PDQ-8 as being a reasonable balance between sensitivity (83%) and
specificity (66%) for predicting APD, see also Fig. 1.

3.4. Reasons patients choose not to have DAT

For patient that were eligible for DAT, 16/62 (26%) were not receiving
DAT. Reasons included patient needs more time to decide 31.3%, patient
refusal 12.5%, cognitive related issues 6.3%, psychiatric related issues
6.3%, comorbidities 6.3%, lack of caregiver or family support 6.3%, or
‘other’ undefined reasons 43.8%,

4. Discussion

In the Australian subset of the OBSERVE study, the proportion of pa-
tients diagnosed with APD was 61%. This was higher than that reported
in the overall study of 2615 patients from 18 countries, where the propor-
tion diagnosed with APD according to physician judgement was 51%
[18]. The difference may be due to referral patterns variations in Australia.

Australian patients can access three proven DAT for management of
APD -reflected in the relatively higher proportion of APD patients treated
in the specialised Australian centres participating in this study compared
to the international cohort. However, gaps still remain in their application
both within and outside these centres - a recent systematic evaluation of a
rurally based movement disorders service for instance identified up to
19% of patients potentially eligible for DAT [22].

In both the Australian subset, and the overall cohort, the proportion of
patients diagnosed with APD using the Delphi consensus criteria was higher
(82% and 70%, respectively) [18]. However, in the overall cohort, there
was moderate agreement between the physician's judgement and the
Delphi-consensus criteria (Cohen's kappa 0.441) compared to the
Australian cohort, where it was fair (Cohen's kappa 0.325). Possible reasons
for the lack of consensus between the two methods include: the inclusion of
symptoms that typically reflect dopa-unresponsive disease features (such as
falling, psychosis and dementia) in the Delphi criteria. Falling, psychosis
and visual hallucinations are linked to advanced disease stages but can her-
ald the onset of dementia and represent poor prognostic features in PD pa-
tients [23]. The Delphi criteria, which are a method of identifying APD, fail
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Table 1
Australian participant demographic, clinical history and clinician- and patient-reported outcomes.
Demographic APD Non-APD Total
n =61 n =39 n =100
Age, years, mean + SD 66.2 + 8.8 67.2 = 8.0 66.6 = 8.5

Male, n (%)
Living arrangement, n (%)
At home
Nursing home
Caregiver support, n (%)
Yes
No
Not applicable
Time since PD diagnosis, years, median (min, max)

Motor fluctuations present, n (%)
Duration of motor fluctuations in those with motor fluctuations, years, median (min, max)

Receiving treatment, n (%)

Treatment, n (%)
Oral levodopa/carbidopa or benserazide
Oral dopamine agonist
Dopamine agonist patch
Apomorphine s.c. rescue injection
Catechol-o-methyltransferase inhibitors
Monoamine oxidase B inhibitors
Amantadine
Other
Missing

Number of PD treatments for those receiving treatment, n (%)

AW N =

5
Eligible for DAT options, n (%)
Status of DAT for those eligible, n (%)
Ongoing
Decision pending
Not using DAT treatment
Type of DAT treatment for those with ongoing treatment, n (%)
Neurosurgical treatment
Levodopa-carbidopa intestinal gel (LCIG)
Apomorphine sc infusion
Duration of neurosurgical treatments, months, median (min, max)

Duration of LCIG treatment, months, median (min, max)
Duration of apomorphine treatment, months, median (min, max)

UPDRS 1I (Activities of daily living), mean + SD

UPDRS III (Motor examination), mean *+ SD

UPDRS IV Q32 (Dyskinesia), mean = SD

UPDRS V (Modified Hoehn and Yahr staging), mean *= SD
Total NMSS score, mean *= SD

PDQ-8 Total score, mean + SD

43 (70.5%) 22 (56.4%) 65 (65.0%)
58 (95.1%)

3 (4.9%)

39 (100.0%)
0 (0.0%)

97 (97.0%)
3(3.0%)

38 (62.3%)
19 (31.1%)

13 (33.3%)
25 (64.1%)

51 (51.0%)
44 (44.0%)

4 (6.6%) 1 (2.6%) 5 (5.0%)

n =59 n = 39 n =98

12.8 (2.2, 30.5) 5.3(0,15.2) 10.7 (0, 30.5)
54 (88.5%) 14(35.9%) 68 (68.0%)

n =54 n=14 n =68

8.0 (1.5, 24.0) 4.5 (0.0, 7.0) 7.0 (0.0, 24.0)

59 (96.7%) 37 (91.9%) 96 (96.0%)
56 (91.8%)

19 (31.1%)

33 (84.6%)
18 (46.2%)

89 (89.0%)
37 (337.0%)

2(3.3%) 0 (0.0%) 2 (2.0%)
1 (1.6%) 0 (0.0%) 1 (1.0%)
15 (24.6%) 3(7.7%) 18 (18.0%)
16 (26.2%) 13 (33.3%) 29 (29.0%)
19 (31.1%) 3(7.4%) 22 (22.0%)
12 (19.7%) 1 (2.6%) 13 (13.0%)
2(3.3%) 2(5.1%) 4 (4.0%)

16 (27.1%)
18 (30.5%)

11 (29.7%)
20 (54.1%)

27 (28.1%)
38 (39.6%)

15 (25.4%) 4 (10.8%) 19 (19.8%)
7 (11.9%) 2 (5.4%) 9 (9.4%)
3(5.1%) 0 (0.0%) 3 (3.1%)

52 (85.2%) 10 (25.6%) 62 (62.0%)

38 (73.1%) 4 (40.0%) 42 (67.7%)
4(7.7%) 0 (0.0%) 4 (6.5%)

10 (19.2%) 6 (60.0%) 16 (25.8%)

24 (63.2%) 3 (75.0%) 27 (64.3%)

10 (26.3%) 1 (25.0%) 11 (26.2%)
8(21.1%) 1 (25.0%) 9 (21.4%)
n=21 n=3 n =24

42.0 (0.0, 180.0) 27.0 (1.0, 68.0) 39.0 (0.0, 180.0)
n=9 n=1 n =10

17.0 (1.0, 75.0) 0.0 (0.0, 0.0) 12.5 (0.0, 75.0)
n=28 n=1 n=9

15.0 (2.0, 69.0) 10.0 (10.0, 10.0) 12.0 (2.0, 69.0)
17.7 + 9.3 9.8 * 6. 14.6 + 9.2

30.3 + 16.7 19.5 + 14.7%% 26.1 + 16.8
1.2+1.1 0.4 = 0.7:#xx 0.9 = 1.0

2.9 + 0.9 2.0 = 0.8 2.6 * 1.0

71.6 + 47.8 36.7 + 29.5" 59.4 + 45.3
35.4 + 19.3 16.4 + 16,2558 28.0 = 20.3

*#* Difference in group scores 7.90 (95% CI 4.50, 11.30) p < 0.0001.

855 Difference in group scores 10.83 (95% CI 4.33, 17.34) p = 0.0013.
UL Difference in group scores 0.83 (95% CI 0.44, 1.21) p < 0.0001.
T Difference in group scores 0.86 (95% CI 0.51,1.21) p < 0.0001.
¥ Difference in group scores 34.99 (95% CI 14.43, 55.56) p = 0.0011.
8888 Difference in group scores 18.92 (95% CI 11.44, 26.39) p < 0.0001.

to include factors such as caregiver support — which likely influence the de-
cision to commence DAT in PD. It may also reflect a tendency of clinicians
to more heavily weight the tangible and visible objective motor symptoms
than the more qualitatively subjective non-motor symptoms.

In Australia, practical approaches to commencing DAT for patients with
APD have been published [15]. This consensus based recommendation sug-
gested DAT should be considered for patients when motor fluctuations
cause disability or reduced quality of life; when response to treatment is
inconsistent; when dyskinesias or motor fluctuations require frequent treat-
ment adjustment without apparent benefit; or when levodopa is required
four or more times daily. Perhaps the Delphi consensus weights too heavily
the motor symptoms, without consideration for the impact of non-motor

symptoms on the patient. Non-motor symptoms are reported to have a sig-
nificant impact on the psychological well-being in patients with PD
[24,25], and also influence their mortality [26].

Another important finding in this study was that there is a significant
proportion of patients who are eligible for DAT for their APD that have ei-
ther not yet commenced therapy, or who have refused therapy. This sug-
gests that we need to allow patients sufficient time to decide whether or
not they wish to receive DAT. This may require earlier patient education,
so that once patients become eligible for DAT, they have had sufficient
time to make this decision.

Our study has some limitations. Firstly, the study has a cross-sectional
design. Secondly, movement disorder clinics included in this study were
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Table 2
Agreement between physician's judgement and Delphi method (Australia).
Question Cohen's  95%-CI
Kappa
1. What level of troublesome motor fluctuations does your 0.362 [0.225;
patient have? 0.499]
2. How many hours of the waking day does your patient have 0.129 [—0.055;
OFF symptoms? 0.314]
3. What level of night time sleep disturbances does your 0.275 [0.111;
patient have? 0.439]
4. How many hours of the day with troublesome dyskinesia ~ 0.201 [0.057;
does your patient have? 0.345]
5. Does your patient have NMS fluctuations? 0.318 [0.145;
0.491]
6. Does your patient have “OFF” time at least every 3 h? 0.113 [-0.018;
0.244]
7. Does your patient have at least 5 times daily oral levodopa 0.216 [0.070;
dosing? 0.362]
8. What level of limitation of ADL capacity does your patient 0.325 [0.186;
have? 0.465]
9. What frequency of falls does your patient have? 0.117 [0.040;
0.195]
10. What degree of dementia does your patient have? 0.082 [-0.025;
0.189]
11. What degree of psychosis does your patient have? 0.092 [0.023;
0.161]
Overall APD classification by Delphi method 0.325 [0.150;
0.500]

selected based on whether DAT PD treatments could be offered, the per-
centage of patients with APD are likely higher than in randomly selected
sites. On the other hand, the advantage is that the clinicians involved
were highly experienced in case selection for APD. Further, selection bias
was reduced by offering participation to consecutive patients attending a
routine clinic visit.

Despite this, the strong message from the Australian OBSERVE dataset
is that we should take into consideration the patient's quality of life, and
their experience of troublesome motor fluctuations as indicators for their
need for DAT.

5. Conclusion

Australian patients can access three proven DAT for management of
APD -reflected in the relatively higher proportion of APD patients treated
in the specialised Australian centres participating in this study compared
to the international cohort. This dataset identified a third of PD patients el-
igible for DAT remain untreated, hence better referral and education of pa-
tients with APD is needed as well as a patient-centric approach to DAT in
which the patient's quality of life is the starting point for discussion about

Table 3
Univariate and multivariate logistic regression for predictors of APD diagnosis in
Australian patients.

Univariate Multivariate odds Multivariate

p-value ratio (95% CI) p-value
Quality of life (PDQ8 total score) p < 0.001 1.20(1.08-1.32) p < 0.001
Level of troublesome motor p < 0.001 7.47 (2.24-25.0) p = 0.001
fluctuations (mild, moderate,
severe)
Hours of the waking day with ‘off’ p = 0.192

symptoms (<2 h, 2-4 h, >4 h)
Level of night time sleep disturbance p = 0.003
(mild, moderate, severe)

Hours of the day with troublesome p = 0.006
dyskinesia (<2 h, 2-3h, >3 h)

Non-motor symptom fluctuations p = 0.001
(no, yes)

At least 5 times daily dosing of oral ~ p = 0.010

levodopa (no, yes)
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Fig. 1. Level of motor fluctuation reported on Delphi (0 = none, 1 = mild, 2
= moderate, 3 = severe) by PDQ-8 Total score in patients categorized as
having APD (circles) or not having APD (diamonds). Line shows PDQ-8
Total cutoff of 43.75 as suggested by sensitivity and specificity analysis.

DAT and patient's experience of troublesome motor fluctuations as an im-
portant indicator for likely benefit with DAT.
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