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Prevalence of Parkinson’s disease e

among adults aged 45 years and older in China:
a cross-sectional study based on the China
health and retirement longitudinal study
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Abstract

Background In recent decades, China has experienced a rapid increase in the number of elderly individuals and life
expectancy, as well as industrialization, which is associated with an increased prevalence of Parkinson’s disease (PD).
However, inconsistent results have recently been reported. Therefore, this study aimed to investigate the prevalence
and distribution characteristics of PD among individuals aged 45 years and older.

Methods Using data from the China Health and Retirement Longitudinal Study (CHARLS), we attempted to estimate
the prevalence of PD and its distribution characteristics among 19,034 individuals aged 45 years and older resid-

ing in 446 communities/villages within 27 provinces/autonomous regions/municipalities in mainland China. Cases
were established based on a doctor’s previous diagnosis. Crude and age-adjusted prevalence rates were calculated
and stratified by age, sex, area of residence, education level, marital status, and geographic region. Logistic regression
models were used to identify risk factors associated with PD.

Results We identified 178 patients with PD among 19,034 residents aged 45 years and older. The crude prevalence
was 0.94%, and the age-adjusted prevalence was 0.82% for individuals aged 45 years and older. The prevalence of PD
increased with age (P<0.001). No significant differences were found in terms of sex, area of residence, or education
level. Stratified by geographic region, the prevalence of PD was greater in North and Northwest China and lower

in southern China (p <0.001). Multiple regression analyses showed that age was a significant risk factor for PD.

Conclusion The prevalence of PD increased with age in the Chinese population.
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Introduction
Over the past four decades, China has experienced an
increase in both the number and proportion of elderly
individuals, accompanied by an extended lifespan.
According to the data of the China Statistical Yearbook
(22) [1], there were only 49 million adults aged 65 years
and above in China, accounting for 4.9% of the popula-
tion, in 1982. However, by 2021, this number increased
to 201 million, making up 14.2% of the population [1]. In
1981, the life expectancy was 67.77 years, but by 2020,
the life expectancy had increased to 77.93 years [1]. Cur-
rently, China has the largest population of older people
worldwide [2]. Simultaneously, China underwent unpar-
alleled industrialization during this period [3, 4]. All of
these factors, including an aging population, increased
longevity, and environmental pollution caused by rapid
industrialization, contribute to the increasing prevalence
of Parkinson’s disease (PD) [5-9]. Consequently, accord-
ing to the Global Burden of Diseases, Injuries, and Risk
Factors Study (GBD) 2016, adjusted prevalence rates of
PD in China have exhibited a more pronounced increase
than those in any other country globally, doubling from
1990 to 2016 [6, 7]. However, inconsistent findings have
emerged from two studies conducted on this subject mat-
ter [4, 10]. One nationwide study involving 24,117 partic-
ipants aged > 60 years reported that the prevalence of PD
was estimated to be 1.37% (95% confidence interval (CI):
1.02%-1.73%), with no significant change observed previ-
ously in terms of the PD population prevalence percent-
age [4]. Another study indicated an overall PD prevalence
rate among individuals aged 65 years and above in China
of approximately 1.86%, suggesting a consistent PD prev-
alence over time within the Chinese population segment
mentioned above. Therefore, whether there has been a
rapid increase in the prevalence of PD is still controver-
sial. While PD is an age-related disease, the misconcep-
tion that it only affects older people should be dispelled
[5]. Nearly 25% of affected individuals are younger than
65 years of age, and 5-10% are younger than 50 years
of age [5]. Most recent studies on PD prevalence in
China primarily focused on the elderly population, leav-
ing a dearth of data for middle-aged individuals [4, 10].
These patients have an early onset and a relatively long
course of disease. Understanding the prevalence of these
patients is also essential to effectively manage the disease.
Age, sex, and rural residence are regarded as risk fac-
tors for PD [11, 12]. However, evidence on this asso-
ciation remains limited and inconsistent. Recent studies
have reported some contrasting results [4, 10]. In addi-
tion, education level, marital status, and geographical
region may impact the prevalence of PD in the mainland
Chinese population. Due to inconsistent findings in pre-
vious studies and the limited availability of nationwide
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epidemiological data on PD in China, we conducted this
study to explore the prevalence and distribution charac-
teristics of PD among individuals aged 45 years and above
in the mainland population using data from the China
Health and Retirement Longitudinal Study (CHARLS) to
provide a reference for the prevention and management
of PD in China.

Materials and methods

Data sources and study population

The data utilized in this study were acquired from the
China Health and Retirement Longitudinal Study [13]
(CHARLS) database. CHARLS is an epidemiological
survey project initiated by the National Development
Research Institute of Peking University in 2008. Its pri-
mary objective is to analyze the aging population in
China and promote interdisciplinary research. CHARLS
is an open study, and the data can be accessed through
the website https://charls.charlsdata.com/users/sign_
in/zh-cn.html. Five nationwide follow-up CHARLS sur-
veys were conducted in 2011, 2013, 2015, 2018, and most
recently in 2020, providing the dataset employed for this
investigation. Our study was approved by the ethics com-
mittee of the Beijing Rehabilitation Hospital. The meth-
ods used in this study adhered to relevant guidelines
and regulations. Before participating in the survey, all
participants signed an informed consent form approved
by the ethics committee of Peking University. Given the
illiteracy of some participants, the investigator obtained
informed consent by presenting and explaining its con-
tents to them. Participants then provide their informed
consent through handprints. The general study design
and flowchart are depicted in Fig. 1.

The inclusion criteria for the present study were as
follows: (1) aged 45 years and above and (2) provided
informed consent before participation. The exclusion cri-
teria were as follows: (1) under 45 years of age and (2) no
answer to the question “Have you ever been diagnosed
with PD by a physician?”.

Sampling method

The data in this study were obtained using a multistage
probability sampling methodology. Detailed descriptions
of the sampling methodology have been provided in a
previous paper [13]. First, 150 county-level units were
selected at random from a sampling frame of all county-
level units except Tibet, Taiwan, Hong Kong, Macao,
Ningxia, and Hainan using the probability proportional
to size (PPS) sampling technique. The sample was strati-
fied by region and within regions by urban or rural areas
and gross domestic product (GDP). The lowest level of
government organization was used as the primary sam-
pling unit (PSU), which included administrative villages
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inclusion

19367 people screened for

333 excluded
95 nonrespondents
238 age<45

19034 people aged >45
years completed the surveys

v

v

Negative: 18856

self-reported PD:178

Fig. 1 The study flowchart. PD: Parkinson'’s disease

in rural areas and neighborhoods in urban areas. PSUs
were selected in each county-level unit by the PPS sam-
pling method. A total of 450 communities/villages span-
ning 150 counties within 28 provinces/autonomous
regions/municipalities were selected. However, in the
fifth follow-up survey, data for 4 communities were lack-
ing; thus, our survey covered 446 communities/villages
within 27 provinces/autonomous regions.

Diagnosis of PD

The diagnosis of PD was established based on a doctor’s
previous diagnosis. The participants were queried about
whether they had received a formal PD diagnosis; if they
had, then the participant was considered to have PD, and
if they had not, then they were deemed not to have PD.

Statistical analysis

The 2020 CHARLS cross-sectional survey data were
cleaned and merged using Stata/MP 17.0 statistical soft-
ware, and the statistical analysis was performed using
SPSS 21.0. All calculations were weighted to represent
the general adult population aged 45 years and above in
China according to the 2020 population census. Crude
prevalence rates and age-adjusted rates were calculated
by direct standardization to the 2020 China population
census [14]. For the estimates, 95% CIs were established.
Descriptive statistics were employed to evaluate the
demographic information of the participants. Continu-
ous variables are presented as the means and standard
deviations, while categorical variables are represented by
frequencies and percentages. Categorical variables were
compared using the chi-squared test. A logistic regres-
sion model was used to identify the main risk factors
for PD, including sex; age group (45-49, 50-54, 55-59,

60-64, 65-69, 70-74, 75-80, and>80 vyears); area of
residence (rural vs. urban); education level (illiterate vs.
primary school vs. junior high school and above); and
marital status (widowed, divorced or living alone, or mar-
ried), by entering these variables using forward stepwise
methods. The seven geographical regions were classified
based on their geographical characteristics [15]: East
China, North China, Northeast China, Northwest China,
South Central China, Central China, and Southwest
China. The geographic region was also included as a risk
factor in logistic regression analysis. A significance level
of p<0.05 was used to determine statistical significance.
The results are presented as 95% Cls.

Results

Nineteen thousand three hundred sixty-seven adults
were invited to participate in the survey, of whom 333
were excluded (Fig. 1). A total of 19,034 adults aged
45 years and above completed the survey; 10,019 were
female (52.6%), and 9,015 were male (47.4%), with an
average age of 61.8 £ 9.8 years. The demographic data are
shown in Table 1.

A total of 178 adults aged 45 years and above were
reported to have PD; the crude prevalence rate was
0.94%, and the age-adjusted prevalence rate was 0.82%
according to the 2020 population census. In addition, we
estimated the crude and age-adjusted prevalence rates
of PD among people aged 50 years and above, 55 years
and above, 60 years and above, and 65 years and above.
The crude and age-adjusted prevalence rates of PD are
shown in Fig. 2. The crude prevalence rate was 0.32%
among 8461 middle-aged individuals aged 45-59 years as
showed in Table 1. The prevalence of PD is significantly
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Table 1 Demographics of the study population
N (%) Female Male
Gender 52.60% 47.40%
Age, years
45-49 1833 (9.6%) 1079 (10.8%) 754 (8.4%)
50-54 3462 (18.2%) 1830 (18.3%) 1632 (18.1%)
55-59 3166 (16.6%) 1662 (16.6%) 1504 (16.7%)
60-64 3(17.4%) 1673 (16.7%) 1640 (18.2%)
65-69 3158 (16.6%) 1657 (16.5%) 1501 (16.7%)
70-74 1928 (10.1%) 958 (9.6%) 970 (10.8%)
75-80 1191 (6.3%) 620 (6.2%) 571 (6.3%)
>80 983 (5.2%) 540 (5.4%) 443 (4.9%)
Residence
Urban 6943 (36.5%) 3662 (36.6%) 3281 (36.4%)
Rural 12082 (63.5%) 6353 (63.4%) 5729 (63.6%)
Education level
llliterate 4220 (22.2%) 3377 (33.7%) 843 (9.4%)
Primary School 8152 (42.8%) 4068 (40.6%) 4084 (45.3%)
Junior high school and above 6662 (35.0%) 2574 (25.7%) 4088 (45.3%)
Marital status
Married 15941 (83.8%) 7907 (78.9%) 8034 (89.1%)
Widowed 2624 (13.8%) 1946 (19.4%) 678 (7.5%)
Divorced or living alone 469 (2.5%) 166 (1.7%) 303 (3.4%)
National region
Northeast China 1179 (6.2%) 637 (6.36%) 542 (6.01%)
North China 2401 (12.6%) 1241 (12.39%) 1160 (12.87%)
East China 5988 (31.5%) 3156 (31.50%) 2832 (31.41%)
South China 1636 (8.6%) 872 (8.70%) 764 (8.47%)
Central China 3035 (15.9%) 1590 (15.87%) 1445 (16.03%)
Northwest China 1383 (7.3%) 731 (7.30%) 652 (7.23%)
Southwest China 2 (17.9%) 1792 (17.89%) 1620 (17.97%)

higher in the elderly population compared to middle-
aged individuals (p <0.001).

Stratified by age group, the prevalence rates of PD
significantly increased with age (p<0.001), from 0.05%
among 1833 individuals aged 45-49 vyears to 2.85%
among 985 individuals aged >80 years (Table 2). The
male and female populations had PD prevalence rates of
0.94% and 0.93%, respectively. The prevalence rates of PD
in urban and rural areas were 1.11% and 0.84%, respec-
tively. Regarding education level, the prevalence rates
of PD were 1.09%, 0.99%, and 0.77% among people with
illiteracy, a primary school education, and a junior high
school or above education, respectively. In terms of mari-
tal status, the prevalence rates of PD were 0.80%, 1.79%,
and 0.64% for married, widowed, and divorced people or
those living alone, respectively (Table 2). No significant
differences were found in terms of sex, area of residence,
or education level. The prevalence of PD was significantly
higher among widowed individuals than among married

or divorced individuals or those living alone (p<0.001).
Age trends in the prevalence of PD stratified by sex,
area of residence, education level, and marital status are
shown in Fig. 3. Stratified by geographic region, the prev-
alence of PD was greater in North and Northwest China
and lower in southern China (p <0.001) (Table 2). Table 3
shows the results of the multilevel logistic regression
analysis. Age was identified as an independent risk factor
for PD.

Discussion

In this study, we investigated the prevalence of PD and its
distribution among individuals aged 45 years and older
of different ages, sexes, areas of residence, education lev-
els, and geographic regions in China. To our knowledge,
our study is the largest in the past 30 years, covering 27
provinces/autonomous regions/municipalities. The age-
adjusted PD prevalence rates were 0.82% in the middle-
aged and elderly population aged 45 years and above and



Meng et al. BMC Public Health (2024) 24:1218

Page 5 of 9

Il crude prevalence

age adjusted prevalence

< 2.0 1.83
o 1.75
®
S 1.52
§ 1.5 - 143
o 121 1.21
‘Q_ 1.03
g 1 0 A oos - 1.00
[7] 0.82
©
K2
8
§ 0.5
]
>
&
0.0- T T T T T
< < < < <
& & & & &
bo‘ o o o o
I I I I I
& & & & &
¥ S ¥ ¥ ¥
N § & $ &

Fig. 2 The crude prevalence and age adjusted prevalence of Parkinson'’s disease

1.52% in the elderly population aged 60 years and above.
There is a significant increase in the prevalence of PD
among the elderly compared to the middle-aged popula-
tion. Age was identified as an independent risk factor for
PD. A significant increase in PD prevalence was observed
with age, with the highest prevalence rates observed
among those aged>80 years. Moreover, our study
revealed that there were no significant differences in PD
prevalence in terms of sex, area of residence, education
level, marital status, or geographic region.

Previous studies have reported the prevalence of PD in
the Chinese mainland population, but variations in age
definitions and historical periods have led to differences
in these estimates. Wang et al. [16] conducted an epi-
demiological survey in 1986, reporting a PD prevalence
rate of 1.14% among individuals aged 60 and above across
117 areas in 29 provinces, municipalities, and autono-
mous regions. Zhang et al. [17] investigated 58 commu-
nities in 79 villages in Beijing, Xi’an, and Shanghai from
1997 to 1998, reporting PD prevalence rates of 1.07%
and 1.7% among individuals over the ages of 55 and 65,
respectively. Qi et al. [4] surveyed six provinces, namely,
Beijing, Shanghai, Hubei, Sichuan, Guangxi, and Yun-
nan, and reported a PD prevalence rate of 1.37% among
individuals older than 60 years in 2015. Song et al. [10]
conducted an epidemiological survey among residents
of 11 provincial capitals or municipalities and 10 rural
counties in China in 2019 and reported a prevalence of
PD of 1.86% among individuals aged 65 years and above.
We found a PD prevalence of 1.52% among individuals
aged 60 years and above, which is slightly greater than
that reported by Wang et al. [16] 30 years ago, and a PD
prevalence of 1.83% among individuals aged 65 years and
above, which is also slightly greater than that reported

by Zhang et al. [17] 20 years ago. Therefore, our results
support that the prevalence of PD has increased with the
aging of the Chinese population. As in China, some high-
income countries, including those in North America
and Western Europe, are also experiencing an increase
in PD prevalence because of aging populations, longer
disease durations, and potential changes in environmen-
tal or societal risk factors [18—21]. Over the past three
decades, the prevalence of PD in the Middle East and
North Africa region has increased as well [22]. Some East
Asian countries, such as Korea and Japan, also have rap-
idly aging populations [23], and the prevalence of PD has
also increased [24, 25]. Globally, increased overall age-
standardized incidence rates, prevalence rates, and years
lived with disability due to PD were also reported in most
regions and countries from 1990 to 2019 [26]. Compared
to 20 years ago, the number of people suffering from PD
in China has increased substantially. Approximately 1.7
million individuals suffered from PD in 1997-1998 [17,
27]. However, for the past two decades, the total number
of patients with PD in China has increased to 3.62 million
in 2020 [4]. The burden of PD in China is much greater
than that in other countries [6, 7] and may increase fur-
ther in the coming decades with the aging population.
Due to the increasing burden, PD necessitates an urgent
public health response in China [28].

PD is a neurodegenerative disorder that primarily
affects the elderly population. Previous studies have
demonstrated an age-related increase in PD prevalence
[10, 29-31]. Consistent with the findings of previous
studies, our study revealed that older age was a risk
factor for PD [29, 32]. The prevalence of PD increased
significantly with age, and individuals aged >80 years
had the highest prevalence of PD, which is consistent
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Table 2 Stratified estimates of PD prevalence based on sociodemographic factors
No. of no PD Cases No. of PD Cases PD Prevalence (%) 95%ClI P-value
Age, year <0.001
45-49 1832 1 0.05 (-0.10-0.20)
50-54 3449 13 0.38 (0.20-0.60)
55-59 3153 13 041 (0.20-0.60)
60-64 3289 24 0.72 (0.40-1.00)
65-69 3116 42 133 (0.90-1.70)
70-74 1894 34 176 (0.12-0.24)
75-80 1168 23 193 (0.11-0.27)
>80 955 28 2.85 (0.18-0.39)
>45 18856 178 094 (0.80-1.10)
>50 17024 177 1.03 (0.90-1.20)
>55 13575 164 121 (1.00-1.40)
>60 10422 151 143 (1.20-1.60)
>65 7133 127 175 (1.40-2.00)
45-59 8461 27 032 (0.20-0.40)
Gender 0.963
Female 9925 94 094 (0.70-1.10)
Male 8931 84 093 (0.70-1.10)
Residence 0.06
Urban 6866 77 .11 (0.90-1.40)
Rural 11981 101 084 (0.70-1.00)
Education level 0177
Illiterate 4174 46 1.09 (0.80-1.40)
Primary School 8071 81 099 (0.80-1.20)
Junior high school and above 6611 51 0.77 (0.60-1.00)
Marital status <0.001
Married 15813 128 0.80 (0.70-0.90)
Widowed 2577 47 1.79 (1.30-2.30)
Divorced or living alone 466 3 0.64 (0.10-1.40)
National region 0.025
Northeast China 1179 13 1.10 (0.50-1.70)
North China 2401 34 142 (0.90-1.90)
East China 5988 47 0.78 (0.60-1.00)
South China 1636 11 067 (0.30-1.10)
Central China 3035 28 0.92 (0.60-1.30)
Northwest China 1383 20 145 (0.80-2.10)
Southwest China 3412 25 0.73 (0.40-1.00)

PD Parkinson’s disease, Cl confidence interval

with the findings of Song et al. [10]. Our study sug-
gested that the prevalence of PD increases with age,
which may be related to dopamine neuron degenera-
tion in people with PD [32, 33]. Despite abundant evi-
dence supporting aging as a pivotal risk factor for PD,
its biological underpinnings remain elusive [33, 34].
Collier, T. J. et al. proposed that aging and PD coexist
on a shared continuum that includes impaired protea-
some/lysosome function, oxidative/nitrative damage,
and increased inflammation and that neurons are

particularly susceptible to mitochondrial dysfunction
[34]. This shared biology suggests that aging actively
creates a vulnerable preparkinsonian state [32, 34, 35].
The cellular mechanisms underlying dopamine neuron
death during normal aging are accelerated or exag-
gerated in individuals with a genetic predisposition or
exposure to environmental factors associated with PD
[32].

Previous studies have suggested that sex [36, 37], area
of residence [10, 38, 39], and education level [40-42]
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Fig. 3 Age trends in the prevalence of Parkinson’s Disease stratified by gender, residence, marital status, and education levels

can influence the prevalence of PD. Specifically, a higher
PD prevalence has been observed among males [36, 37],
urban residents [39], and people with higher education
levels [40—42]. However, some studies have reported con-
flicting findings, suggesting that factors such as sex [4, 30,
43, 44], area of residence [10], and education [45] may not
have or may have opposite impacts on the prevalence of
PD. Our study supports the findings of previous research
[31, 44, 46, 47], indicating that there are no significant
associations between sex, area of residence or education
level and PD prevalence. Although we obtained a nega-
tive result, the effects of sex, area of residence, and edu-
cation level on PD prevalence are still inconclusive, and
further larger-scale studies are needed to confirm these
results. Stratified by marital status, the prevalence of
PD was greater in the widowed group than in the mar-
ried group; however, this difference was observed only
in univariate analysis and was not tested in multivariate
analysis. This can likely be explained by the older age of
the widowed group. Geographical differences were also
evaluated in our study. The prevalence of PD was greater
in North and Northwest China and lower in southern
China according to univariate analysis, but no significant
difference was found via multivariate regression analysis.
Reports on this topic are rather scarce. However, addi-
tional studies with larger sample sizes are needed to con-
firm these conclusions.

This study has certain limitations. First, the PD preva-
lence results of this study were based on a doctor’s pre-
vious diagnosis. Disparities in healthcare resources [48]
may have led to an overestimation or underestimation of
PD prevalence. Second, as a cross-sectional study, this
research captured the prevalence of PD solely at a spe-
cific moment and failed to elucidate its dynamic changes
and developmental trends. Future research should focus
on refining the study design and improving the data
acquisition methods to enhance the reliability and accu-
racy of the study findings. Moreover, our study primarily
focused on the prevalence and distribution character-
istics of PD; therefore, only sociodemographic variables
were considered. However, it is important to note that
other factors such as genetic predisposition, lifestyle hab-
its, and environmental influences have also been linked
to the development of PD [5, 49, 50].The establishment
of a comprehensive understanding of the relationship
between these factors and PD necessitates further anal-
ysis, in order to develop effective prevention policies in
China.

Conclusions
The findings of this study suggest that the prevalence of
PD is increasing in China due to its aging population.
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Table 3 Multivariate analysis for independent predictors of PD

PD OR(95% Cl) P value
Age, year

45-49 1.000

50-54 6.846 (0.895,52.392) 0.064

55-59 7.607 (0.993, 58.246) 0.051

60-64 13.765 (1.858,101.991) 0.010

65-69 2548 (3491, 185.956) 0.001

70-74 33.899 (4.614, 249.07) 0.001

75-80 37.428 (5.008, 279.731) <0.0001

>80 55.138 (7.349,413.707) <0.0001
Gender

Female 1.000

Male 0.974 (0.703, 1.35) 0.875
Residence

Urban 1.000

Rural 0.734 (0.533,1.01) 0.058
Education level

llliterate 1.000

Primary School 1.197 (0.806, 1.779) 0373

Junior high school and above 1.067 (0.662,1.719) 0.790
Marital status

Married 1.000

Widowed 1.155 (0.787, 1.695) 0.462

Divorced or living alone 0.809 (0.255, 2.564) 0.718

National region

Northeast China 1.000

North China 1.397(0.732, 2.669 0311
East China 0.717(0.383, 1.345 0.300
South China 0.589(0.261,1.328 0.202

Central China
Northwest China
Southwest China

1.504 (0.738, 3.068 0.262

( )
( )
( )
0.898 (0460, 1.751) 0.751
( )
0.667 (0.335,1.328) 0.250

PD Parkinson’s disease, OR odds ratio, Cl confidence interval

As populations age and medical facilities improve, the
prevalence of PD will likely continue to rise, resulting
in considerable health, social, and economic impacts.
Therefore, raising public awareness of the disease and
implementing effective measures to prevent or treat
PD are crucial, as PD has become a major public health
issue that cannot be ignored.

Abbreviations

PD Parkinson’s disease
CHARLS  China Health and Retirement Longitudinal Study
@] Confidence interval
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