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Psychosis in Parkinson’s disease in a Southeast Asian cohort:
prevalence and clinical correlates
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Introduction: Psychosis is a prominent neuropsychiatric symptom of Parkinson’s disease (PD) and is associated with negative outcomes,
such as poorer quality of life and greater rate of functional impairment. Early identification of patients with PD at risk of developing psychosis
facilitates appropriate management to improve outcomes. However, this phenomenon has not been examined locally. This study aimed to
examine the prevalence of PD-associated psychosis in the local setting, identify any associated risk factors, as well as characterise the cognitive
trajectory of patients with PD with psychosis.

Methods: A retrospective cohort of 336 patients with PD, who presented to the National Neuroscience Institute, Singapore, in 2006 and
2007 and attended follow-up visits through to 2013 was analysed. The data analysed included scores from clinician assessments of cognitive
function, disease severity and presence of psychotic symptoms, conducted when clinically appropriate during patients’ medical visits. Survival
analysis and logistic and linear regression analysis were performed.

Results: Psychosis was diagnosed in 63 patients with PD, indicating a prevalence of 18.8% for PD-associated psychosis. Incidence of psychosis
in PD was calculated to be 40 per 1,000 person-years. No significant association was found between demographic variables and the odds of
developing psychosis in PD. Regression analyses found that the presence of psychosis significantly predicted greater cognitive decline and
disease severity.

Conclusion: Psychosis has a significant presence among the PD population in Singapore, possibly serving as an indicator of more rapid
cognitive decline and progression of PD severity.
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INTRODUCTION

Parkinson’s disease (PD) is now known as a complex
neurodegenerative disorder comprising both motor and
non-motor symptomatology. Among the non-motor symptoms,
neuropsychiatric symptoms are prominent and add significantly
to the burden of disease. Examples of neuropsychiatric symptoms
are: cognitive disorders ranging from mild cognitive impairment

and passage hallucinations.”! Early studies tended to attribute
the development of such psychotic symptoms in patients
with PD to side effects of dopaminergic medications, and
this association frequently overshadowed the other important
causes of psychosis in PD. Presently, it is known that psychosis
can also develop spontaneously or in association with cognitive
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to dementia; mood disorders, particularly depression and anxiety,
which may present as early symptoms of PD and precede motor
symptoms; other behavioural disturbances, such as impulse
control disorders; apathy; and psychotic symptoms.!-?

Psychotic symptoms in PD consist of hallucinations, delusions
and minor symptoms, such as sense of presence, visual illusions
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impairment, on-off fluctuations, mood disturbances, other
psychoactive medications and delirium.®) Numerous studies
have shown that risk factors associated with the development
of psychotic symptoms in patients with PD include older
age, longer duration of disease, cognitive decline, Modified
Hoehn and Yahr Staging Scale (H&Y) stage 4 and above, and
treatment with a dopamine receptor agonist.[**! It is important
to note that psychotic symptoms may present differently in PD
than in schizophrenia or other primary psychiatric disorders,
highlighting the need to increase awareness of these symptoms
and understand how they present in patients with PD.

Cross-sectional prevalence rates of psychosis in PD have
been reported to be in the range of 20%-40%.!1%!" Psychotic
symptoms in PD are associated with a range of negative
outcomes, including poorer quality of life, greater rate of
functional impairment, cognitive and affective dysfunction,
caregiver stress and burden, and nursing home placement.
Psychotic symptoms can even be severe enough to warrant
inpatient psychiatric treatment.l'>'*! Institutionalisation, in
turn, leads to higher mortality rates among those suffering
from PD-associated psychosis.!'*! The single most important
precipitant for placement of patients with PD in a long-term care
facility is psychiatric dysfunction, particularly psychosis.[' In
view of these severe consequences, early identification of
patients with PD at risk of developing psychosis allows for
careful examination of psychotic symptoms and appropriate
management to improve outcomes.

Despite the abundance of research that has been conducted
globally on this subject matter, to the best of our knowledge,
there has not been any local research conducted on the
prevalence of psychosis in PD and its associated risk factors.
Therefore, it is important to assess its presence in the local
setting in order to facilitate appropriate healthcare planning.
This study aimed to determine the local prevalence of psychotic
symptoms in an outpatient cohort of patients with PD on
follow-up with the National Neuroscience Institute (NNI),
Singapore, as well as evaluate the risk factors associated with
developing psychotic symptoms in PD and assess if they were
specifically related to cognitive decline or worsening disease
severity over time.

METHODS

We analysed data from a retrospectively identified cohort,
using data from the movement disorders database, a database
approved by the centralised institutional review board of
the Singapore Health Services (SingHealth), which contains
information on all patients with PD, who attend medical
follow-up at the NNI. Clinical diagnosis for these patients
was conducted by movement disorders specialists, adhering
to PD diagnostic criteria defined by the National Institute of
Neurological Disorders and Stroke (NINDS). We included
patients with PD who were entered into the database in 2006

and 2007, reviewing their data available in the database through
to 31 December 2013. We excluded those who were diagnosed
or entered into the database before 2006 and after 2007. This
study period was chosen based on our a priori hypothesis that
neuropsychiatric symptoms would emerge within the first five
years of PD diagnosis. Patients who were diagnosed with PD
by other physicians prior to their first contact with the NNI
were entered into the database based on the date of diagnosis
they reported. This study received ethical approval from the
National Healthcare Group domain specific review boards.
This research did not receive any specific grant from funding
agencies in the public, commercial or not-for-profit sectors.

Demographic and clinical information were recorded during the
initial visit and subsequent visits to the movement disorders clinic
at the NNI. A movement disorders specialist evaluated patients
with PD at baseline and at subsequent follow-up appointments,
conducting standardised assessments, when deemed clinically
appropriate. Cognition was assessed using the Mini-Mental
State Examination (MMSE).[' Patients with PD were assessed
to display cognitive impairment, if they scored below 25 on
the MMSE, in accordance with the cut-off score deemed to be
locally sensitive for capturing early cognitive impairment among
elderly people.l'” Severity of PD was measured based on the
duration of illness and H& Y!'¥) staging (stages 15, with higher
stage indicating higher disease severity). The longitudinal course
of PD symptoms was measured using the Unified Parkinson’s
Disease Rating Scale (UPDRS).!')

Information on the presence and severity of hallucinations
and delusions was derived from the UPDRS Part I subscore:
non-motor aspects of experiences of daily living. The UPDRS
thought disorder (UPDRS-TD) item allocates stages 0—4 as
follows: 0 = no symptoms; 1 = vivid dreaming; 2 = ‘benign’
hallucinations, with insight retained; 3 = occasional-to-frequent
hallucinations or delusions without insight (could interfere with
daily activities); and, 4 = persistent hallucinations, delusions or
florid psychosis. Psychosis associated with PD was diagnosed
if a patient scored 2 or more on UPDRS-TD, or was prescribed
antipsychotic medication. These diagnostic criteria were
previously used in a study by Forsaa et al.*%

Demographic characteristics were presented as percentage
for proportions of categorical variables and mean + standard
deviation for continuous variables. Patients not assessed with
UPDRS were regarded as missing data. Demographic and
clinical factors, including age, gender, ethnicity, years of
education (continuous), mean duration of follow-up before
onset of psychosis, MMSE (score <25, score >25), and H&Y
staging 1-5, were further compared for patients with PD with
and without psychotic symptoms. The Mann-Whitney U test
was used for continuous variables, and Chi-square test for
categorical variables. Univariate logistic regression analysis
was used to analyse the change in MMSE scores and H&Y
staging over time for each group.
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A multivariate linear regression model was used to analyse
the odds of developing psychosis within the cohort, after
controlling for age at PD diagnosis, gender, ethnicity and
years of education. Missing data was excluded list-wise
in the analysis. A survival time analysis was conducted to
examine how likely patients with PD, with differing cognitive
impairment and disease severity levels, were to develop
psychotic symptoms. The observation period was from the date
of the patient’s initial visit to the endpoint, which was defined
as the occurrence of psychosis or the end of the study period,
whichever was earlier. All statistical tests were evaluated
assuming a level of significance of P < 0.05. Analyses were
performed with IBM SPSS Statistics version 23.0 (IBM Corp,
Armonk, NY, USA).

RESULTS

This study utilised the data of a total of 336 patients who were
diagnosed with PD between January 2006 and December
2007 from the movement disorders database. Demographic
characteristics are shown in Table 1. Mean age of patients
with PD at diagnosis was 66.15 = 10.58 years, with 73.2%
of patients aged 60 years and above. Of these 336 patients,
199 (59.2%) were men and 288 (85.7%) were ethnically
Chinese. Mean education for patients with available data
was 7.42 + 5.22 years. Mean duration of follow-up from
diagnosis of PD until the end of our defined time period was
5.14 +2.46 years. At diagnosis of PD, only 24 (8.3%) patients
presented with H&Y stage 1, with 126 (43.6%) patients
presenting with H&Y stage 2.

In our study, 18.8% (n = 63) of patients were found to exhibit
psychotic symptoms during follow-up, 59 of whom were
assessed positive using the UPDRS-TD scale and the rest
identified through prescription of antipsychotic medication.
53 patients were not assessed using the UPDRS-TD scale
during the entire follow-up duration because they did not
display any psychotic symptoms and consultants did not deem
it clinically essential. The incidence of psychosis was 40 (95%
confidence interval [CI] 30-50) per 1,000 person-years, as
calculated from the survival distribution curve [Figure 1].

Table 2 presents a comparison of patients with PD who
developed psychosis with those who did not. No significant
differences were found in the mean age of patients at
diagnosis of PD (P = 0.982), gender distribution (P = 0.294),
racial representation (P = 0.424), and mean years of
education (P = 0.617) between patients with psychotic
symptoms and those without.

Multivariate logistic regression analysis showed that age at
PD diagnosis (odds ratio [OR; 95% CI] 1.00 [0.97-1.04],
P = 0.821), male gender (OR [95% CI] 1.34 [0.69-2.61],
P =386), Chinese ethnicity (OR [95% CI] 1.28 [0.45-3.64],
P = 0.645), and years of education (OR [95% CI] 1.01
[0.94-1.08], P = 0.838), were not significantly associated

Table 1. Basic demographics of patients diagnosed with
Parkinson’s disease (n=336) during 2006-2007.

Variable No. (%)
Age at diagnosis (yr)* 66.15+10.58

<60 90 (26.8)

=60 246 (73.2)
Gender

Men 199 (59.2)

Women 137 (40.8)
Ethnicity

Chinese 288 (85.7)

Malay/Indian/other 48 (14.3)
Years of education*t 7.42+5.22
Year of diagnosis

2006 181 (53.9)

2007 155 (46.1)
Duration of follow-up (yr)** 5.14+2.46
H&Y staging®

Stage 1 24 (8.3)

Stage 2 126 (43.6)

Stage 3 42 (14.5)

Stage 4 16 (5.5)

Stage 5 14 (4.8)
UPDRS Part | non-motor aspects: thought disorder

Score =2 59 (17.6)

Score <2 224 (66.7)

Missing 53 (15.8)
MMSE at first assessment

Score <25 106 (31.6)

Score =25 136 (40.5)

Missing 94 (28.0)

*Data presented as mean+standard deviation. "Missing data not included.
‘From diagnosis to date of last consultation or death. H&Y: Modified Hoehn
and Yahr Staging Scale, MMSE: Mini-Mental State Examination, UPDRS:
Unified Parkinson’s Disease Rating Scale
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Figure 1: Survival distribution of patients with Parkinson’s disease.
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Table 2. Characteristics of patients with Parkinson’s disease (PD) with and without psychotic symptoms.

Variable No. (%) P
PD with psychotic symptoms (7=63) PD without psychotic symptoms (n=273)
Age at PD diagnosis (yr)* 66.24+9.83 66.13+10.77 0.9827
Gender
Men 41 (65.1) 158 (57.9) 0.294+
Women 22 (34.9) 115 (42.1)
Ethnicity
Chinese 56 (88.9) 232 (85.0) 0.424+
Malay/Indian/other 7(11.1) 41 (15.0)
Years of education*® 7.60+4.45 7.37+5.43 0.617¢
Duration of follow-up at first onset of psychosis (yr)* 3.81+x1.95
MMSES
MMSE <25 22 (34.9)
MMSE =25 32 (50.8)
Missing 9 (14.3)
H&Y stage
Stage 1 1(1.6)
Stage 2 28 (44.4)
Stage 3 7(11.1)
Stage 4 10 (15.9)
Stage 5 5(7.9)
MMSE score per calendar year*
2006 26.18+3.34 25.58+3.16 <0.001¢
2007 24.74+5.37 24.92+4.36
2008 24.51+4.09 24.84+4.29
2009 22.66+5.76 24.17+5.64
2010 23.83+6.01 25.18+3.32
2011 23.64+4.45 24.44+418
2012 24.93+4.92 24.83+4.77
2013 21.70+6.03 23.39+4.83
H&Y staging per calendar year*
2006 1.97+0.67 2.25+0.77 <0.0017
2007 2.25+0.76 2.18+0.72
2008 2.27+0.79 2.09+0.73
2009 2.32+0.74 2.16+0.74
2010 2.44+0.87 2.20+0.76
2011 2.54+0.87 2.21+0.77
2012 2.69+1.02 2.35+0.91
2013 3.02+1.13 2.55+0.96

*Data presented as mean+standard deviation. "Mann-Whitney U test for continuous variables. *Chi-square test for categorical variables. "MMSE score+12
months of onset of psychosis. "Univariate regression analysis. H&Y: Modified Hoehn and Yahr Staging Scale, MMSE: Mini-Mental State Examination

with increased odds of developing psychotic symptoms in
our cohort.

Data also showed that 40.5% (n = 136) of patients had an
MMSE score >25 at first assessment, and 31.6% (n = 106)
had a score <25. Among our patients, 28.0% (n = 94) did not
have an MMSE assessment at their initial visit.

We found that, over time, the presence of psychotic symptoms
in patients with PD significantly predicted a decrease in mean
MMSE scores (F[2,772]] = 9.07, P < 0.001, R* = 0.023).
From 2006 to 2013, the mean MMSE scores dropped 4.48

points by the end of the study period for patients with PD
with psychotic symptoms when compared to a drop of 2.19
points for those without psychotic symptoms. This is further
illustrated in Figure 2, where the decline in mean MMSE
score is more marked in the psychotic group over the same
duration of follow-up, despite similar scores at the beginning
of the study period.

Similarly, the presence of psychotic symptoms significantly
predicted an increase in severity of PD (£]2,3375] = 81.38,
P <0.001, R? =0.046). From 2006 to 2013, the mean H&Y
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Figure 2: Average Mini-Mental State Examination (MMSE) score of
patients with Parkinson’s disease (PD) with and without psychotic
symptoms from 2006 to 2013.

staging increased by 1.05 by the end of the study period for
patients with PD with psychotic symptoms when compared to
an increase of 0.3 among those without psychotic symptoms.
As shown in Figure 3, the progression through H&Y staging
was more marked in the psychotic group over the same
duration of follow-up, despite similar staging at the beginning
of follow-up.

In survival time analyses, log rank tests found no significant
differences in the survival distributions between patients with
H&Y staging 1-3 and 4-5 (%% (1) = 0.543, P=10.461), as well
as patients with MMSE scores 0-24 and 25-30 (%2 (1)=0.117,
P=0.732).

DISCUSSION

This study allowed us to examine the development and course
of PD-associated psychosis and its possible risk factors from
the diagnosis of PD to 8 years subsequently, as captured by
a movement disorders database of outpatients at a tertiary
neuroscience centre. A prevalence of 18.8% for PD-associated
psychosis is within range of the findings of several studies,
including a community-based study that reported the
prevalence of psychosis at 23.6% in a sample of 250 outpatients
with PD based on the NINDS/NIMH (National Institute of
Mental Health) clinical criteria,!'¥] as well as another study of
191 patients with PD at two movement disorders centres that
found a 21% prevalence of psychotic symptoms.”!! Even so,
cross-sectional prevalence rates reported for psychosis in PD
vary widely, ranging from 16%—75%.[%%22261 This is likely the
result of the lack of a uniform definition of psychosis, lack of
disease-specific scales to measure psychosis, and the use of
scales that are not validated to measure psychotic symptoms.

‘We were unable to find any significant associations between our
hypothesised risk factors (i.e. age at diagnosis of PD, gender,
ethnicity and years of education) and the odds of developing
psychosis in PD, with age at diagnosis of PD acting as a
surrogate marker for age of PD onset, as we could not have
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Figure 3: Modified Hoehn and Yahr Staging Scale (H&Y) staging of patients
with Parkinson’s disease (PD) with and without psychotic symptoms
from 2006 to 2013.

definitively known the exact age of onset. This is in contrast
to the existing literature, which has reported age of onset and
female gender®*”! as independent risk factors for developing
psychosis in PD. Additionally, we wanted to examine whether
ethnicity and years of education would be risk factors, given
the diversity of ethnicity and education in Singapore. However,
multivariate logistic regression analysis did not find them to
be significant risk factors. One possible reason that we were
unable to find significant associations for these risk factors
could be that the study cohort attended medical follow-up
within a tertiary setting, which might not be fully representative
of the PD population in Singapore. Keeping in mind the paucity
of current literature that explores these risk factors in the local
context, it would be worthwhile to examine these variables in
a larger local cohort in the future.

Our findings showed that the presence of psychotic symptoms
significantly predicted more rapid cognitive decline and
progression of PD severity after controlling for the effect of
time, concurring with the existing literature.[®?!2%2%1 While
causality cannot be inferred, this highlights the possibility
that psychosis is a risk factor for cognitive impairment as well
as higher disease severity in PD, which consequently serves
to guide and inform clinicians in their treatment of patients.
Increasing cognitive impairment and worsening severity of
PD may signal a need for vigilance in observing psychotic
symptoms and vice versa.

While studiesP%3! have suggested that dopaminergic
medications commonly prescribed for patients with PD may
have a facilitating role in PD-associated psychosis, this study
suffered from a lack of access to medical databases. This
meant that we were unable to study the presence and effect
of dopamine agonists, as a possible precipitating factor in
PD-associated psychosis. Ideally, access to such information
would have enabled us to examine the relationship between
levodopa dose equivalence and the presence of psychosis
in patients with PD. This would have been a worthwhile

Singapore Medical Journal | Volume 63 | Issue 12 | December2022-




Mok, et al.: Psychosis in Parkinson’s disease

contribution to our discussion regarding the risk factors
associated with psychosis in PD and would be valuable to
examine in future studies. Additionally, insufficient information
about the prescription of antipsychotic medications prevented
a more thorough investigation of cognitive impairment as
a possible side effect of their long-term use, as has been
reported by some studies that have found increased presence
of neurofibrillary tangles (NFTs) associated with the long-term
use of such medications,?>*¥ as well as cognitive impairment
in PD.B43)

Owing to its retrospective nature, this study had several
limitations. As the movement disorders database was
established in 2005, assessment tools thought then to be
appropriate may be less relevant to current clinical research in
PD-associated psychosis. With regard to assessing psychosis
in PD, the single thought disorder item in the UPDRS is not
sufficient to explore the variety of psychotic phenomena in
PDB¢ and does not include any recent updates in the spectrum
of PD-associated psychosis, as we understand it.’] A critique
of rating scales used to assess psychosis in PD suggested that
multiple scales be used to adequately capture the complete
phenomenology of PD-associated psychosis; for example,
one could combine the use of the Clinical Global Impression
Scale to measure clinical response and change over time with
another scale better at cataloguing specific features, such as
the Neuropsychiatric Inventory.>¢

To detect the presence of significant changes in MMSE scores
and H&Y staging of patients with PD over time, repeated
measures analysis of variance would have been the appropriate
for our cohort test to use. However, the MMSE and H& Y scale
were not administered at fixed time points, resulting in too
many missing values in the relevant dataset. Consequently, we
conducted multivariate linear regression analyses to determine
whether the presence of psychotic symptoms could predict
mean MMSE scores and H&Y staging in patients with PD,
while controlling for the effect of time.

While the MMSE has been used to assess cognitive
impairment in studies that found strong associations between
cognitive impairment and psychosis in patients with PD,3637
Hoops et al.®® suggested the use of Montreal Cognitive
Assessment over the MMSE, which they found to be a poorer
measure of cognitive impairment in patients with PD due to its
lack of sensitivity. Additionally, there was a large variability,
in our study, in the timing of the assessments that were only
conducted when clinically appropriate, leading to significant
amounts of missing data. This rendered preferable methods
of statistical analysis unviable. Future research would benefit
from a prospective cohort study design, with a larger sample
size, where patients are monitored over a longer follow-up
duration beyond ten years, and assessments are administered
according to a fixed schedule to reassess the associated risk
factors.

Despite these challenges, this study has demonstrated that
psychosis has a significant presence among the PD population
in Singapore, shedding light on our local service needs.
Knowing the negative implications of psychosis on the
quality of life of patients with PD, it would be worthwhile
for psychiatrists to collaborate with movement disorders
specialists for constructing a standardised screening tool
to specifically assess for PD-associated psychosis that is
applicable to the local population. Establishing a standardised
approach and translating this into clinical guidelines could
facilitate the early detection of PD-associated psychosis and its
timely intervention, which would be beneficial in the long-term
management of patients with PD.
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