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Abstract Objective: The Chinese population has been aging rapidly and the country’s economy has experi-
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enced exponential growth during the past three decades. The goal of this study was to estimate the
changes in the prevalence of dementia, Alzheimer’s disease (AD), and vascular dementia (VaD)
among elderly Chinese individuals and to analyze differences between urban and rural areas.
Methods: For the years 2008 to 2009, we performed a population-based cross-sectional survey with
a multistage cluster sampling design. Residents aged 65 years and older were drawn from 30 urban (n
5 6096) and 45 rural (n5 4180) communities across China. Participants were assessed with a series
of clinical examinations and neuropsychological measures. Dementia, AD, and VaD were diagnosed
according to established criteria via standard diagnostic procedures.
Results: The prevalence of dementia, AD, and VaD among individuals aged 65 years and older were
5.14% (95% CI, 4.71–5.57), 3.21% (95% CI, 2.87–3.55), and 1.50% (95% CI, 1.26–1.74), respec-
tively. The prevalence of dementia was significantly higher in rural areas than in urban ones
(6.05% vs. 4.40%, P , .001). The same regional difference was also seen for AD (4.25% vs.
2.44%, P, .001) but not for VaD (1.28% vs. 1.61%, P5 .166). The difference in ADwas not evident
when the sample was stratified by educational level. Moreover, the risk factors for AD and VaD dif-
fered for urban and rural populations.
Conclusions: A notably higher prevalence of dementia and AD was found in rural areas than in ur-
ban ones, and education might be an important reason for the urban–rural differences.
� 2014 The Alzheimer’s Association. All rights reserved.
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1. Introduction

Dementia is one of the main disorders associated with
disability, institutionalization, and mortality among elderly
individuals. The prevalence of dementia in western devel-
oped countries has been reported to be approximately 4%
eserved.
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to 8% among people aged 65 years and older [1–3], and
studies conducted from 1980 to 2000 estimated this
figure as 3% to 7% in China [4–8]. In 1995, Wang and
colleagues [4] conducted a door-to-door survey in an urban
community of Beijing of 3728 individuals aged 65 years
and older and found the prevalence rates were 3.49% for
dementia, 1.85% for Alzheimer’s disease (AD), and
0.27% for vascular dementia (VaD). Dong and colleagues
[5] and Kalaria and colleagues [6] reviewed
systematically 25 epidemiologic studies in China for
1980 to 2004 and found that the pooled prevalence rate
was 3.1% for dementia, 2.0% for AD, and 0.9% for VaD
in a population aged 65 years and older. Most studies
conducted in China during the past 30 years have been
limited to one region and have included only a few
communities. Only one large cross-sectional study, con-
ducted in 1997, included four regional centers and 170
communities, and found a prevalence rate of 5.0% for de-
mentia, 3.5% for AD, and 1.1% for VaD in a population
aged 65 years and older [6,8].

However, the rate at which the Chinese population is
aging has accelerated, and the country’s economy has ex-
perienced exponential growth during the past three de-
cades. Thus, we need to determine the current prevalence
of and risk factors for dementia in China. In addition,
few extant epidemiologic investigations of dementia have
focused specifically on urban–rural differences in China,
even though more than half of the total Chinese population
lives in rural areas [9]. Residents of rural areas are signif-
icantly different from those of urban areas in many do-
mains (education, lifestyle, and so forth), and these
difference may affect the prevalence and pattern of demen-
tia. Therefore, we conducted this survey to estimate the
prevalence of and risk factors for dementia and its main
subtypes—AD and VaD, in elderly individuals. We also
wished to analyze differences between urban and rural
areas in China in this regard.
2. Methods

2.1. Study design and samples

This study, a population-based cross-sectional survey
conducted from October 2008 to October 2009, consti-
tutes the baseline data of the China Cognition and Aging
Study (China Coast), a longitudinal national study of mild
cognitive impairment (MCI) and dementia in hospital and
community populations. Using a multistage cluster sam-
pling design, we recruited separate samples from urban
and rural areas. First, we selected five representative re-
gional centers (Changchun, Beijing, Zhengzhou,
Guiyang, and Guangzhou) across China. Second, 10 urban
districts and 12 rural counties were selected randomly.
Last, 30 urban communities and 45 rural villages within
the selected districts and counties were sampled at
random.
All eligible individuals included in our study were 65
years or older, of Han Chinese in ethnicity, were listed in
the census of the community registry office, and had lived
in the target community for at least 1 year preceding the sur-
vey date. Those listed in the census but institutionalized
were not included in the study. All residents aged 65 and
older were drawn from 30 urban (n 5 8414) and 45 rural
(n 5 5392) communities. Subjects who refused to partici-
pate, were untraceable, had a life-threatening illness, were
deceased, or were unable to participate in the assessment be-
cause of conditions such as inadequate hearing or vision
were excluded. Thus, 10,276 residents (6096 from urban
areas and 4180 from rural areas) participated in the survey
(Fig. 1). The protocol for this study was reviewed and ap-
proved by the ethics committee at each center. Informed con-
sent was obtained from each subject either directly or from
his or her guardian.
2.2. Assessment and diagnosis
2.2.1. Training
The investigators in our study included interviewers and

experts. Eight to 10 pairs of interviewers consisting of one
junior neurologist and one senior neurology graduate student
were recruited in each region. An expert panel consisting of
two neurologists and two neuropsychologists with special
expertise in cognitive impairment was also established in
each region. All interviewers and experts received the
same weeklong training on neuropsychological assessment
and diagnosis, and also participated in a retraining course
every 3 months. The interrater reliability for videotapes of
cognitive tests and diagnostic procedures was required to
exceed 0.90.

2.2.2. Diagnostic procedures
First, each interviewer pair conducted individual, semi-

structured interviews with participants and their close infor-
mants at the residence of respondents. Interviews lasted
about 1.5 to 2 hours. Detailed data on sociodemographic
characteristics, lifestyle, medical history, current medica-
tions, and family history were collected. Participants then
completed a battery of neuropsychological tests adminis-
tered by one of the interviewers. The neuropsychological
tests covered three domains. First, cognition was assessed
with the Mini-Mental State Examination [10], the Montreal
Cognitive Assessment [11], and the World Health Organiza-
tion University of California-Los Angeles Auditory Verbal
Learning Test [12]. Second, social functioning was assessed
with the Functional Activities Questionnaire (FAQ) [13].
And third, differentiation was assessed by the Hachinski Is-
chemic Score [14]. After one interviewer completed these
tests, the other determined participants’ Clinical Dementia
Rating (CDR) score [15,16] and took a detailed history
of all cognitive impairments, including time and mode of
onset, possible triggers, affected domains, course of



Participants: 6096 

Normal: 4740 

Urban eligible population: 8414 

Nonrespondents: 1676 
1. Refused: 1378 
2. Untraceable: 185 
3. Life-threatening illness: 92 
4. Deceased: 21  

Respondents: 6738 

Excluded: 642 
1. Incomplete data: 497 
2. Repeated or doubtful data: 62 
3. Hearing or vision deficit: 53 
4. Other reasons: 30 

MCI: 1089 Dementia: 267 

AD: 148 VaD: 97 OD: 22 

Participants: 4180  

Normal: 2871  

Rural eligible population: 5392 

Nonrespondents: 772 
1. Refused: 625 
2. Untraceable: 82 
3. Life-threatening illness: 52 
4. Deceased: 13  

Respondents: 4620 

Excluded: 440 
1. Incomplete data: 334 
2. Repeated or doubtful data: 36 
3. Hearing or vision deficit: 48 
4. Other reasons: 22 

MCI: 1048 Dementia: 261 

AD: 182 VaD: 57 OD: 22 

Fig. 1. Study flow chart. MCI, mild cognitive impairment; AD, Alzheimer’s disease; VaD, vascular dementia; OD, other types of dementia.
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condition, impact on daily activities, changes in mood or
behavior, results of computed tomographic scans or
magnetic resonance images, and treatment and its effects.
Last, standardized general and neurological examinations
were performed.

All information collected was reviewed by the expert
panel and interviewers, and diagnoses were made at the
end of each workday. When consensus was not reached, an
expert returned to the residence the following day to reex-
amine the participant for a further evaluation and final
diagnosis.

2.2.3. Diagnostic criteria
Participants were classified into three general cate-

gories: normal cognitive functioning, MCI, and dementia.
They were considered to have normal cognitive function-
ing when they scored 0 point on all six domains assessed
using the CDR. Criteria for MCI in our study were estab-
lished on published criteria [17,18] and included all the
following elements: one or more domains in CDR
scored � 0.5 point, global CDR score � 0.5 point,
essentially preserved daily and social functioning, and
no dementia. Diagnostic criteria for dementia were
based on the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders [19]. After a diag-
nosis of dementia was made, participants were divided
into three subtypes: AD, VaD, and other types of dementia
(ODs). Diagnostic criteria for AD were based on the
criteria issued by the National Institute of Neurological
and Communicative Disorders and Stroke–Alzheimer’s
Disease and Related Disorders Association [20]. Diagnos-
tic criteria for VaD were based on the criteria of the
National Institute of Neurological Disorders and Stroke–
Association Internationale pour la Recherch�e et l’En-
seignement en Neurosciences [21]. ODs included mixed
dementia, frontotemporal dementia, dementia with Lewy
bodies, Parkinson’s disease with dementia, alcoholic de-
mentia, hydrocephalus dementia, posttraumatic dementia,
and so on, according to various globally accepted criteria.
Because of the small sample size, ODs were not consid-
ered further in the analyses.
2.3. Statistical analysis

We compared the characteristics of urban and rural pop-
ulations with Student’s t tests and c2 tests. Estimates of the
prevalence of dementia, AD, and VaD in urban and rural
populations were calculated separately for the overall pop-
ulation and for subgroups stratified by age, sex, and educa-
tion. Age- and sex-standardized prevalence rates were
calculated based on the population distribution of China
in 2005 [9]. Rural and urban prevalence ratios (PRs)
with 95% confidence intervals (CIs) adjusted for age and
sex were calculated to compare the prevalence in urban
with that in rural populations. Logistic regression models
were used to ascertain the risk factors associated with
AD and VaD considering the main effects of sociodemo-
graphic characteristics, lifestyle, and comorbidity



Table 1

Characteristics of the samples in the urban and rural communities

Characteristics Urban, n (%) Rural, n (%)

P

value

Overall 6096 (100) 4180 (100)
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simultaneously. All analyses were performed using SAS
9.1 (SAS Institute Inc., Cary, NC, USA) or SPSS 16.0
(SPSS Inc., Chicago, IL, USA). Differences between the
groups were considered statistically significant when the
P value was less than .05.
Sex

Male 2633 (43.2) 1746 (41.8) .152

Female 3463 (56.8) 2434 (58.2)

Age, years

65–69 1767 (29.0) 1450 (34.7) ,.001

70–74 2088 (34.3) 1141 (27.3)

75–79 1399 (22.9) 950 (22.7)

80–84 618 (10.1) 451 (10.8)

�85 224 (3.7) 188 (4.5)

Education level, years

,1 1076 (17.7) 2015 (48.2) ,.001

1–6 1993 (32.7) 1621 (38.8)

7–9 1161 (19.0) 409 (9.8)

10–12 895 (14.7) 112 (2.7)

.12 927 (15.2) 17 (0.4)

Unknown 44 (0.7) 6 (0.1)

Occupation

Labor worker 3595 (59.0) 3893 (91.3) ,.001

Office worker 2103 (34.5) 218 (5.2)

Others 67 (1.1) 0 (0.0)

Unknown 331 (5.4) 69 (1.7)

Region*

North 4696 (77.0) 2205 (52.8) ,.001

South 1400 (23.0) 1975 (47.2)

Cigarette smokingy

Yes 1617 (26.5) 1524 (36.5) ,.001

No 4479 (73.5) 2656 (63.5)

Alcohol consumptionz ,.001

Yes 524 (8.6) 717 (17.2)

No 5430 (89.1) 3418 (81.8)

Unknown 142 (2.3) 45 (1.1)

Comorbidity

Hypertension

Yes 2870 (47.1) 1431 (34.2) ,.001

No 3191 (52.3) 2707 (64.8)

Unknown 35 (0.6) 42 (1.0)

Hyperlipidemia

Yes 1454 (23.9) 464 (11.1) ,.001

No 4484 (73.6) 3687 (88.2)

Unknown 158 (2.6) 29 (0.7)

Diabetes mellitus

Yes 964 (15.8) 829 (19.8) ,.001

No 5078 (83.3) 3338 (79.9)

Unknown 54 (0.9) 13 (0.3)

Heart disease

Yes 1599 (26.2) 437 (10.5) ,.001

No 4265 (70.0) 3554 (85.0)

Unknown 232 (3.8) 189 (4.5)

Stroke

Yes 979 (16.1) 434 (10.4) ,.001

No 4382 (71.9) 3313 (79.3)

Unknown 735 (12.1) 433 (10.4)

*North (Beijing, Changchun, Zhengzhou), South (Guangzhou, Guiyang).
yCigarette smoking was defined as having smoked at least 100 cigarettes

in one’s lifetime.
zAlcohol consumption was defined as drinking at least 0.1 drink per day

for 1 year or more, with one drink equal to 10 g pure alcohol.
3. Results

3.1. Characteristics of the sampled populations

A total of 10,276 residents (6096 from urban areas and
4180 from rural areas) completed the survey. The participa-
tion rate in rural villages was higher than that in urban com-
munities (77.5% vs. 72.5%; c2 5 44.413, P , .001), and
more eligible people refused to participate or were untrace-
able in urban populations. We found no significant age or sex
differences between participants and nonparticipants in ei-
ther urban or rural communities.

The characteristics of the urban and rural samples are
presented in Table 1. Women accounted for 56.8% of urban
and 58.2% of rural communities, and we found no statisti-
cally significant difference between urban and rural commu-
nities with respect to sex. Elderly aged 70 to 74 years were
more common in urban than in rural areas (34.3% vs.
27.3%, P , .001), and elderly aged 65 to 69 years were
more common in rural areas than in urban ones (34.7%
vs. 29.0%, P , .001). Elderly urban individuals were better
educated than elderly rural participants (P , .001). Elderly
individuals in rural areas were more likely to smoke and
drink than their urban counterparts (P , .001). According
to self-reports of comorbid conditions, the proportions of in-
dividuals with hypertension, hyperlipidemia, heart disease,
or stroke were higher in urban areas than in rural areas;
the exception to this trend was diabetes mellitus (P, .001).

3.2. Prevalence of dementia, AD, and VaD

The prevalence of dementia, AD, and VaD among people
aged 65 years and older was 5.14% (95% CI, 4.71–5.57),
3.21% (95% CI, 2.87–3.55), and 1.50% (95% CI, 1.26–
1.74), respectively. As shown in Table 2, the prevalence
rates were 4.38% (95% CI, 3.87–4.89) for dementia,
2.43% (95% CI, 2.04–2.81) for AD, and 1.59% (95% CI,
1.28–1.91) for VaD in the urban population. The corre-
sponding figures for the rural population were 6.24%
(95% CI, 5.51–6.98), 4.35% (95% CI, 3.74–4.97), and
1.36% (95% CI, 1.01–1.72). AD was the most common
type of dementia (urban, 55.4%; rural, 69.7%), and VaD
was the second most common (urban, 36.3%; rural,
21.8%). The prevalence rates for subgroups stratified by
age and sex are presented in Fig. 2. In both urban and rural
areas, the prevalence of dementia was higher in women than
in men, and it increased significantly with age, reaching
22.87% to 23.66% among individuals aged 85 years and



Table 2

Prevalence of dementia, AD and VaD, in urban and rural populations

Urban* Rural*

PR of rural–

urbany

Dementia

Crude 4.38 (3.87–4.89) 6.24 (5.51–6.98)

Standardized 4.40 (3.89–4.92) 6.05 (5.32–6.77) 1.37 (1.16–1.62)z

AD

Crude 2.43 (2.04–2.81) 4.35 (3.74–4.97)

Standardized 2.44 (2.05–2.83) 4.25 (3.64–4.86) 1.74 (1.41–2.16)z

VaD

Crude 1.59 (1.28–1.91) 1.36 (1.01–1.72)

Standardized 1.61 (1.30–1.93) 1.28 (0.94–1.62) 0.79 (0.57–1.10)

Abbreviations: AD, Alzheimer’s disease; VaD, vascular dementia; PR,

standardized prevalence ratio.

*Prevalence (percent) and 95% confidence intervals (in parentheses) pro-

vided.
yPR and 95% confidence intervals (in parentheses) provided.
zP , .001. The P value was calculated by comparing the age- and sex-

standardized prevalence rates between the urban and rural populations.

Fig. 2. Prevalence of dementia, Alzheimer’s disease (AD), and vascular de-

mentia (VaD) by age and sex categories in urban and rural populations. (A)

Prevalence rates for dementia. (B) Prevalence rates for AD. (C) Prevalence
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older. This trend was also seen for AD. However, the prev-
alence of VaD displayed a weak age trend and did not differ
significantly by sex among those younger than 75 years of
age. Moreover, we found that dementia and AD were
more prevalent in rural than in urban populations, but VaD
showed an opposite trend.

To determine the difference in prevalence between ur-
ban and rural populations, we standardized our data ac-
cording to age and sex using data about the Chinese
population in 2005 and calculated the rural and urban
PR (Table 2). We found that the prevalence of dementia
in rural populations was significantly higher than that in
urban populations (6.05% vs. 4.40%; c2 5 13.965; P ,
.001; PR, 1.37, 95% CI, 1.16–1.62). AD was the only sub-
type with significantly different prevalence rates in urban
and rural areas (4.25% vs. 2.44%; c2 5 26.432; P ,
.001; PR, 1.74, 95% CI, 1.41–2.16; VaD: 1.28% vs.
1.61%, c2 5 1.920, P 5 .166).

We calculated the standardized prevalence rates and the
rural and urban PRs of AD and VaD stratified by age, sex,
and education (Table 3). We found that the prevalence of
AD was higher in rural than in urban areas among women
(ratio of rural to urban, 1.78) and people aged 70-79 or
over 80 years (ratio of rural to urban, 1.58 or 2.01). However,
the urban–rural difference for AD was not evident when the
data were stratified by education. On the contrary, after strat-
ification, the prevalence of VaD was less in rural areas than
in urban ones among individuals aged 65 to 69 years (ratio of
rural to urban, 0.35).
rates for VaD.
3.3. Logistic analysis

To identify possible risk factors, we compared respon-
dents with AD or VaD with control subjects using multivar-
iate logistic regression based on the samples of patients
(AD or VaD) and cognitively normal individuals
(Table 4). We found that older age was a common risk
factor for AD and VaD regardless of urban or rural resi-
dence (P , .001). However, the risk for AD was greater
among manual laborers (odds ratio [OR], 2.89; 95% CI,
1.33–6.30) and nonsmokers (OR, 2.04; 95% CI, 1.08–
3.85) in urban populations, whereas it was greater among



Table 3

Standardized prevalence of AD and VaD in rural and urban populations by sociodemographic characteristics

Characteristics

AD VaD

Urban* Rural* PR of rural–urbany Urban* Rural* PR of rural–urbany

Total 2.44 (2.05–2.83) 4.25 (3.64–4.86) 1.74 (1.41–2.16) 1.61 (1.30–1.93) 1.28 (0.94–1.62) 0.79 (0.57–1.10)

Sex

Male 1.27 (0.84–1.70) 1.95 (1.30–2.60) 1.54 (0.99–2.41) 1.49 (1.02–1.95) 1.03 (0.55–1.50) 0.69 (0.41–1.17)

Female 3.54 (2.92–4.15) 6.30 (5.33–7.27) 1.78 (1.40–2.27) 1.73 (1.30–2.17) 1.50 (1.02–1.98) 0.87 (0.57–1.33)

Age, years

65–69 0.63 (0.26–1.00) 0.95 (0.45–1.45) 1.50 (0.72–3.10) 1.00 (0.53–1.46) 0.35 (0.04–0.65) 0.35 (0.14–0.87)

70–74 1.26 (0.78–1.74) 2.30 (1.43–3.18) 1.83 (1.05–3.18) 1.03 (0.60–1.46) 0.94 (0.38–1.51) 0.92 (0.43–1.94)

75–79 2.61 (1.77–3.44) 5.24 (3.82–6.66) 2.01 (1.27–3.19) 1.80 (1.10–2.49) 2.53 (1.53–3.53) 1.41 (0.77–2.59)

�80 9.15 (7.20–11.10) 14.49 (11.75–17.23) 1.58 (1.20–2.09) 4.14 (2.79–5.49) 2.70 (1.44–3.96) 0.65 (0.37–1.14)

Education, years

,1 7.29 (5.73–8.84) 8.01 (6.82–9.20) 1.10 (0.84–1.44) 3.25 (2.19–4.31) 2.03 (1.41–2.64) 0.62 (0.39–0.99)

1–6 2.14 (1.50–2.77) 1.35 (0.71–1.80) 0.63 (0.35–1.19) 1.47 (0.94–1.99) 0.74 (0.33–1.16) 0.51 (0.26–0.98)

7–9 1.02 (0.44–1.60) 0.79 (0.07–1.64) 0.77 (0.24–2.43) 1.56 (0.84–2.27) 0.59 (0.16–1.33) 0.38 (0.11–1.31)

.9 0.82 (0.41–1.24) 1.22 (0.70–3.14) 1.49 (0.33–6.65) 0.75 (0.36–1.15) 0.00 (0.00–0.00) NA

Abbreviations: AD, Alzheimer’s disease; VaD, vascular dementia; PR, standardized prevalence ratio; NA, not applicable.

NOTE. Age- and sex-standardized prevalence rates were calculated based on the data of the population distribution of China in 2005.

*Prevalence (percent) and 95% confidence intervals (in parentheses) provided.
yPR and 95% confidence intervals (in parentheses) provided.
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women (OR, 1.91; 95% CI, 1.11–3.29), those who were il-
literate (received education for ,1 year; OR, 4.55; 95% CI
5 2.56–7.69; reference: the group educated 1–6 years), and
those living in southern areas (OR, 1.81; 95% CI, 1.23–
2.67) in rural populations. The risk for VaD was greater
among individuals with hypertension (OR, 2.68; 95% CI,
1.41–5.10), diabetes mellitus (OR, 2.21; 95% CI, 1.22–
4.01), or stroke (OR, 24.03; 95% CI, 12.99–44.47) in urban
populations, whereas it was greater among individuals who
were illiterate (OR, 5.26; 95% CI, 2.38–12.50; reference:
the group educated 1–6 years), who consumed alcohol
(OR, 2.73; 95% CI, 1.17–6.36), and who had a history of
stroke (OR, 36.49; 95% CI, 18.36–72.51) in the rural
population.
4. Discussion

This study is the only large-scale, multicenter,
population-based cross-sectional investigation conducted
among Chinese elderly during the past decade [7,22,23].
Our study included two important regions—Changchun
and Guiyang (northeast and southwest, respectively)—that
have not been included in previous studies. Thus, the
current study is representative of a relatively broader
spectrum of people than previous studies. Moreover, this
study focused on comparing urban and rural communities
regarding the prevalence of and risk factors for dementia,
an approach that has been relatively rare in previous
reports. It should be noted that this study used
a standardized procedure of cognitive screening to provide
sufficient evidence to diagnose dementia and MCI
simultaneously, which thus included more cognitive
assessments than only the Mini-Mental State Examination
used in previous screenings. We think this change may
have reduced false-negative results and produced relatively
accurate and reliable data.

Our data show that the prevalence rates of dementia, AD,
and VaD among Chinese elderly individuals aged 65 years
and older were 5.14%, 3.21%, and 1.50%, respectively.
These prevalence figures seem to represent significant in-
creases compared with the corresponding rates reported in
a systematic analysis of studies conducted from 1980 to
2004 in China, which noted rates of 3.1%, 2.0%, and
0.9% for dementia, AD, and VaD, respectively [5,6]. Two
reasons may explain this increase. First, the relatively
smaller sample size, different diagnostic criteria, and
different methodology used in Chinese surveys conducted
20 to 30 years ago may have led to results that show
a relatively lower prevalence of dementia. Second, and
perhaps more likely, the prevalence of dementia has
actually increased as a function of the aging population,
increased life expectancy, and changes in lifestyle.
Compared with a more recent study that was conducted
by Zhang and colleagues in 1997, which found that the
prevalence of dementia was 5.0% among elderly
individuals aged 65 years and older and the results were
published in 2005 and 2008. [6,8], the prevalence of
dementia we report is slightly increased, supporting the
view that the increased prevalence of dementia is
correlated with an aging population. In addition, our study
found that AD remains the most common type of
dementia and that VaD is the second most common,
which is similar to the pattern of dementia observed in
western countries [2].

During the past few decades, only a few reports of ur-
ban–rural differences in the prevalence of dementia have
been published, and their results have been inconsistent
[5,23–29]. Our results show that the prevalence of



Table 4

Logistic regression models for AD and VaD in urban and rural populations

Characteristics

AD VaD

Urban Rural Urban Rural

Sex

Male Ref. Ref. Ref. Ref.

Female 1.37 (0.80–2.34) 1.91 (1.11–3.29) 0.87 (0.47–1.61) 1.00 (0.40–2.47)

Age, years

65–69 Ref. Ref. Ref. Ref.

70–74 2.00 (0.90–4.44) 3.50 (1.72–7.12) 1.43 (0.62–3.28) 2.21 (0.70–6.97)

75–79 3.61 (1.61–8.10) 6.70 (3.38–13.25) 2.55 (1.08–6.03) 6.09 (2.13–17.42)

80–84 7.17 (3.05–16.89) 16.84 (8.40–33.78) 4.04 (1.58–10.35) 5.33 (1.64–17.30)

�85 40.79 (16.99–82.06) 34.70 (16.11–74.71) 10.05 (3.25–31.06) 9.68 (1.90–49.21)

Education, years

,1 Ref. Ref. Ref. Ref.

1–6 0.48 (0.29–0.83) 0.22 (0.13–0.39) 0.56 (0.28–1.11) 0.19 (0.08–0.42)

7–9 0.52 (0.25–1.08) 0.38 (0.13–0.94) 0.79 (0.34–1.83) 0.12 (0.02–0.70)

10–12 0.38 (0.14–1.04) 0.60 (0.12–1.65) 0.31 (0.09–1.23) NA

.12 0.40 (0.13–1.26) NA 0.31 (0.08–1.16) NA

Occupation

Labor worker 2.89 (1.33–6.30) 4.35 (0.53–36.02) 2.19 (0.99–4.82) 0.49 (0.11–2.21)

Office worker Ref. Ref. Ref. Ref.

Region

North Ref. Ref. Ref. Ref.

South 1.10 (0.66–1.86) 1.81 (1.23–2.67) 1.42 (0.77–2.60) 2.02 (0.96–4.25)

Cigarette smoking

Yes Ref. Ref. Ref. Ref.

No 2.04 (1.08–3.85) 1.15 (0.69–1.90) 1.66 (0.84–3.32) 1.23 (0.52–2.88)

Alcohol consumption

Yes 1.08 (0.42–2.75) 1.73 (0.99–2.98) 1.37 (0.53–3.57) 2.73 (1.17–6.36)

No Ref. Ref. Ref. Ref.

Comorbidity

Hypertension 0.97 (0.63–1.50) 0.95 (0.64–1.41) 2.68 (1.41–5.10) 0.95 (0.49–1.85)

Hyperlipidemia 0.64 (0.35–1.19) 1.97 (0.75–5.17) 0.51 (0.25–1.03) 1.00 (0.37–2.67)

Diabetes mellitus 1.55 (0.87–2.76) 1.17 (0.72–1.91) 2.21 (1.22–4.01) 1.13 (0.53–2.37)

Heart disease 1.03 (0.62–1.70) 1.12 (0.60–2.09) 0.66 (0.37–1.19) 0.83 (0.37–2.07)

Stroke 1.18 (0.64–2.18) 0.93 (0.44–1.95) 24.03 (12.99–44.47) 36.49 (18.36–72.51)

Abbreviations: AD, Alzheimer’s disease; VaD, vascular dementia; Ref., reference; NA, not applicable.

NOTE. Logistic regression models were used to ascertain the risk factors associated with AD or VaD considering the main effects of sex, age, educational

level, occupation, region, cigarette smoking, alcohol consumption, and comorbidities (hypertension, hyperlipidemia, diabetes mellitus, heart disease, and

stroke) concomitantly by entering the variables using forward stepwise methods. Logistic models for AD are based on a sample size of 7941, including AD

patients and cognitively normal individuals. Logistic models for VaD are based on a sample size of 7765, including patients with VaD and cognitively normal

individuals. Values provided are odds ratio (95% confidence interval).
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dementia and AD in rural populations is significantly
higher than that in urban populations in China.
Moreover, the difference in AD is not evident when the
sample was stratified by educational level, suggesting
that education may be an important reason for urban–
rural differences in the prevalence of AD. The clearly
higher proportion of illiterate individuals in rural areas
(48.2%) than in urban ones (17.7%), and the notably
higher prevalence of AD among those who are illiterate,
support this view. Urban–rural differences in the
prevalence of VaD are not statistically significant. After
stratification, an opposite trend was noted; the prevalence
of VaD was lower in rural areas than in urban ones
among individuals aged 65 to 69 years. We hypothesize
that one reason for this finding is the difference in
economic status and lifestyles between these two areas,
which may cause earlier onset of hypertension,
hyperlipidemia, and stroke, and so forth, in urban areas
rather than rural ones, but further research is needed.
Recently, a review published by the World Federation of
Neurology Dementia Research Group indicated that
urban–rural differences existed in Latin America but not
in Africa, and that the situation remained unclear in
developed regions and Asia [6]. Our results suggest that ur-
ban–rural difference may also exist in China, the largest
country in Asia and in the world.

Many factors have been associated with a risk for de-
mentia. Consistent with previous investigations in China
and other countries [2,5,30], our study confirms that
older age is the strongest risk factor for AD and VaD in
both urban and rural populations. However, we did find
different risk factors for AD and VaD in urban and
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rural populations. Data on rural populations show that
illiteracy and lower education are important risk factors
for AD and VaD, which supports the view that more
education can protect against the consequence of
dementia [5,6,31–34]. In addition, being female and
living in southern areas were independent risk factors
for AD, and drinking and stroke were risk factors for
VaD in rural areas. However, unlike our results in rural
areas, our results in urban areas confirm the results of
previous studies that show increased risk for AD among
manual laborers and increased risk for VaD among
those with a history of stroke, hypertension, or diabetes
[6,33,35,36]. It should be mentioned that the CIs for
education and stroke were very large, which might be
a result of the small sample size of subjects with VaD;
these results need to be confirmed. Interestingly, we
found a decreased risk for AD in residents of urban
areas who smoked, which is inconsistent with results of
prospective studies [37–39]. We think this may be
attributable to the limitations of cross-sectional surveys
and to the relatively higher mortality rates among those
who smoke.

Our study had certain limitations that may have affected
the accuracy of our results. First, the results cannot be gen-
eralized to the whole Han population in China because the
sample was small compared with size of the elderly popula-
tion of China (100 million), although the sample sizewas not
small relative to many other studies. Second, the prevalence
of dementia found by our study may be lower than its actual
prevalence because our study did not include elderly individ-
uals who were institutionalized. However, only 0.1% to
0.2% of the elderly in China live in nursing homes [8], so
the number of people with dementia institutionalized is rel-
atively small, although there are no accurate data reported so
far. Third, the participation rates in this study were relatively
low, which may have affected the results. However, we com-
pared the age and sex distributions of participants with those
of nonparticipants to attempt to reduce bias. Fourth, factors
related to depression, marital status, social functioning, and
so on, were not analyzed in this study, which may have influ-
enced the results.

In conclusion, our study found that the prevalence of de-
mentia has increased significantly during the past 30 years.
Moreover, the prevalence rates of dementia and AD were
notably higher in rural than in urban areas, and the risk fac-
tors for AD and VaD differed in urban and rural popula-
tions. We suggest that data on urban–rural differences
can prove helpful in efforts to develop rational public
health plans.
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RESEARCH IN CONTEXT

1. Systematic review: The prevalence of dementia in
China was estimated to be 3% to 7% among people
aged 65 years and older according to the studies con-
ducted from 1980 to 2000.Most of these studies were
limited to one region and included only a few com-
munities, and few extant epidemiologic investiga-
tions of dementia have focused specifically on
urban–rural differences in China.

2. Interpretation: We performed a population-based
cross-sectional survey with a multistage cluster
sampling design among elderly individuals aged 65
and older across China from 2008 to 2009. Our
data show that the prevalence rates of dementia,
Alzheimer’s disease (AD), and vascular dementia
are 5.14%, 3.21%, and 1.50%, respectively. These
figures have increased significantly compared with
the results reported in previous studies. The prev-
alence rates of dementia and AD were notably
higher in rural areas than in urban ones, and edu-
cation might be an important reason for the urban–
rural differences. The risk factors for AD and
vascular dementia also differed for urban and rural
populations.

3. Future directions: Moving forward, we will explore
the reasons and mechanisms for the increasing
prevalence of dementia for the entire population,
and for the differences between urban and rural
areas with regard to prevalence and risk factors
of dementia.
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