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KEYWORDS Background/purpose: |dentifying trends in the prevalence and incidence of Parkinson’s disease
incidence; (PD) may yield information that supports public health goals. Our aim was to evaluate time-
Parkinson’s disease; trend changes in the prevalence and incidence of PD in Taiwan between 2004 and 2011.

population study; Methods: This retrospective, nationwide, longitudinal study used the Taiwan National Health
prevalence; Insurance Research Database to identify patients with PD from 2004 to 2011 based on having
time trend ICD-9-CM diagnostic codes, which were assigned by neurologists, and being prescribed PD

medication. Annual incidence and prevalence were calculated, and time-trend analyses were
estimated assuming a Poisson distribution.

Results: Over the study period, 19,302 patients in 2004 and 41,606 patients in 2011 fulfilling
the study criteria for PD were included in the analysis. The average age-standardized preva-
lence of PD per 100,000 of population was 84.8 in 2004 and 147.7 in 2011, with a 7.9% yearly
increase. Increasing prevalence trends of PD were statistically significant (p < 0.001) in all
age groups, with the steepest rate among those aged > 80 years. In contrast, the average
age-standardized incidence of PD decreased steadily from 35.3 per 100,000 in 2005 to 28.8
per 100,000 in 2011. The incidence rate was higher in men than in women, and increased with
age.
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Conclusion: We identified an increasing trend in the annual prevalence rates of PD from 2004
to 2011; however, the substantial decline in the incidence of PD suggests that some major
environmental risk factors for PD were removed from this population during this time period.
Copyright © 2015, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduction

Parkinson’s disease (PD), a disorder of complex etiology
including both genetic and environmental factors, is one of
the most common neurodegenerative diseases.’ The past
decade has been characterized by a remarkable accelera-
tion in the identification of genetic variants linked to a
minority of PD cases;” however, penetrance is often
incomplete. This observation suggests the importance of
environmental risk factors, including exposure to certain
agricultural chemicals that have also been associated with
an increased risk of PD.>

Given that the population worldwide has aged dramati-
cally in the past decade, the impact of PD on global society
is a major concern. A key to unravelling the etiology of PD is
to investigate its occurrence and distribution within com-
munities and globally. Time trends in the incidence and
prevalence of PD may help to generate new etiologic hy-
potheses and enable public health systems to project the
future burden of these disabling conditions and plan med-
ical services based on these projections.

Previous studies comparing prevalence rates across
different regions have had conflicting results.*”” A recent
meta-analysis of prevalence studies reported a stable
prevalence rate in the UK in recent decades,® and a similar
stable trend of the prevalence of PD was also observed in a
US county over a 15-year period.’ However, no population-
based large-scale analyses have been published on the
incidence and prevalence of PD over time in Asia. We
therefore conducted time-trend analyses of the prevalence
and incidence of PD in Taiwan from 2004 to 2011,
comparing the sexes and different age groups, and report
the findings in the context of previous results for Taiwan
and western countries.

Methods
Data source

The Taiwanese government launched the National Health
Insurance (NHI) program in March 1995, which covered
>99% of the total population by the end of 2008.'° The NHI
Research Database was developed at the National Health
Research Institute, with linked data from demographic and
enrollment records, hospital claims, ambulatory care visits,
and pharmacy-dispensing claims from hospitals, outpatient
clinics, and community pharmacies. Every individual in
Taiwan has a unique personal identification number. Data
on patient identities are scrambled cryptographically by

the National Health Research Institutes to protect patient
privacy.

Our study was approved by the Research Ethics Com-
mittee of National Taiwan University Hospital. No informed
consent from participants was required because the data
were analyzed anonymously. We analyzed data from 2004
to 2011.

Study population

We searched the entire population in the Taiwan National
Health Insurance Database from 2004—2011 to identify any
outpatient visitor or hospitalized individual with PD as one
of the diagnoses (International Classification of Diseases,
9t Revision, Clinical Modification; ICD-9-CM code: 332.0).
Patients were classified as having PD and included in the
analysis if they had at least one hospital admission or one
neurologist outpatient visit using the PD diagnostic code,
and if they received PD medication (including levodopa,
carbidopa, bromocriptine mesylate, pergolide mesylate,
amantadine, anticholinergics, selegiline, cabergoline,
ropinirole, or pramipexole; Anatomical Therapeutic
Chemical Classification System, NO4) in any of the calendar
years. To improve the diagnostic accuracy and to exclude
patients with possible secondary parkinsonism, patients
who had had a diagnosis of dementia, cerebrovascular
diseases, head trauma, or psychotic disorders at the time
of, or 1 year before the diagnosis of PD were excluded.

Incident and prevalent case ascertainment

An incident case was ascertained after confirming that the
patient met the criteria for PD in the claims database with a
minimum of 1 year. As a result, we could only identify
incident cases after 2005. The hospital admission date or
the first date of an outpatient visit that met our definition
of PD, whichever came first, was used as the date of the
incident event. Patients were classified as prevalent cases
if they met the criteria for PD in each year of the study, but
were not incident cases. Because no death records are in
the database, we assumed that patients with PD had an
unknown vital status if there was no claim for any health
service in the database for >1 year, and they were not
counted as prevalent cases after the date of the last
record.

Statistical analysis

We calculated the annual incidence and prevalence of PD
from 2004 to 2011 by dividing the number of patients by the
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