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Introduction 
 
The 21st century features the aging population, 
which is a problem not avoided in public health. 

China, as the largest developing country in the 
world, faces a serious situation (1,2). With the 

Abstract 
Background: Vascular dementia (VD), as the second-largest type of dementia, is a serious stage of vascular cogni-
tive impairment. It is significant to conduct retrospective epidemiological studies to characterize further the disease 
for public health. This study estimated the prevalence of VD among the population aged 18 yr and older in China.  
Methods: Epidemiological investigations on VD published in journals and covering the period from 1999 to 2019 
were identified manually and online by using Chinese databases (such as Chinese BioMedical Literature Database, 
Chinese National Knowledge Infrastructure database, Chinese science-technology databases, and the Chinese Wan-
fang and Chongqing VIP database) and English databases (such as PubMed, Elsevier Science Bibliographic Data-
bases and Cochrane library). Studies were included if the diagnostic criteria for VD are clear and the quality of the 
included literature was evaluated using the quality evaluation criteria of epidemiological research methods. A ran-
dom-effects model was employed according to the statistical test of homogeneity. 
Results: Twenty-six studies met the inclusion criteria, including 100,923 subjects and 977 VD patients. The pooled 
prevalence of VD was 0.96% (95% [confidence interval, CI] 0.63%~2.1%). The prevalence of VD increased with 
increasing age. There was a higher prevalence of VD in the northeast China population, in urban areas and males. 
Conclusion: We stratified the included studies based on age, location, gender, and geographical distribution for 
prevalence. The prevalence of VD has slowly risen since 1999. It is obviously different between the North & South 
and urban &rural districts. While there are many benefits of systematic reviews, the methods presented have inher-
ent limitations. 
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increasing life expectancy in China, dementia has 
become a security and public health issue of 
common concern (3,4). 
Vascular dementia (VD) is an important type of 
dementia that refers to the acquired cognitive 
impairment caused by various cerebrovascular 
diseases and is a serious stage of vascular cogni-
tive impairment (5). Because the etiology of VD 
is clear, the occurrence of disease can be effec-
tively reduced through early prevention and in-
tervention (6), which means that it is significant 
to conduct retrospective epidemiological studies 
to characterize further the disease for public 
health. Dementia prevalence in developing coun-
tries (certain Asian and Latin American countries) 
estimates are high (≥5%), but consistently low 
(1%-3%) in India and sub-Saharan Africa; where-
as vascular dementia accounts for ~30% of the 
prevalence (7,8). In developed countries, the 
prevalence of VD was higher among residents in 
Korea and Japan (4.2%-6.5%) than residents in 
USA and Europe (0.9%-1.3%) (9,10). In recent 
years, there have been many epidemiological 
studies on VD in China, with different results. 
These studies were conducted in regional popula-
tions by using various study designs and diagnos-
tic evaluations and reported a wide range of esti-
mates on dementia prevalence. However, less 
attention is paid to the variance in the estimates 
of VD prevalence reflects regional differences or 
methodological approaches has never been stud-
ied. 
However, there has been no systematic review 
and meta-analysis of VD prevalence in China 
from 1999 to 2019. Besides, we have conducted a 
meta-analysis on the prevalence of Alzheimer's 
disease before, widely considered by clinicians 
(11). As the most common subtype of dementia 
after Alzheimer’s disease, it is necessary to study 
the prevalence of VD. 
 

Methods 
 
Search Strategy 
To obtain epidemiological data, Chinese data-
bases (such as Chinese BioMedical Literature Da-

tabase, Chinese National Knowledge Infrastruc-
ture database, Chinese science-technology data-
bases, and the Chinese Wanfang and Chongqing 
VIP database) and English databases (such as 
PubMed, Elsevier Science Bibliographic Data-
bases (EMBASE) and Cochrane library) were 
selected using free combinations of the terms 
“vascular dementia (vascular dementia)”, “preva-
lence(prevalence rate)” and “China(Chinese pop-
ulation)” both in English and Chinese languages. 
The search was limited to studies published be-
tween Jan 1, 1999, and Jan 1, 2019. Additionally, 
we assessed the studies mentioned in the refer-
ences to find any additional studies. We contact-
ed the author via email to obtain literature and 
additional information and did our best not to 
omit relevant studies, if necessary. 
 
Inclusion Criteria 
To meet the requirements of the analysis and re-
duce errors, the included literature should meet 
the following characteristics. 

① Population-based epidemiological studies are 
representative; 

② The research object is the Chinese popula-
tion; 

③ The diagnostic procedures were classified in-
to two steps: screening and reexamination. In the 
first step, all subjects should be examined by pro-
fessionally trained staff to recognize this condi-
tion using the Mini-Mental State Examination 
(MMSE), the Hasegawa Dementia Scale (HDS) 
or the Blessed Dementia Scale (BDS). In the sec-
ond step, patients who were positive or suspi-
cious were further diagnosed by a senior physi-
cian with laboratory tests, clinical features, neu-
ropsychological tests and, if necessary, computed 
tomography (CT) and magnetic resonance imag-
ing (MRI). The Hachinski ischemic score (HIS) 
was used to differentiate VD from Alzheimer's 
disease (AD); and  

④ The diagnostic criteria for VD are clear. The 
diagnostic criteria used in the literature include 
the American Psychiatric Association's diagnostic 
and in the third, fourth or fifth edition of the Di-
agnostic and Statistical Manual of Mental Disor-
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ders, International Statistical Classification of 
Diseases and Related Health Problems 10th Re-
vision, Chinese Classification and Diagnostic Cri-
teria for Mental Disorder and National Institute 
of Neurological Disorders and Stroke and the 
Association Internationale pour la Researche et l 
'Enseigment en Neurosciences. 
 
Exclusion Criteria 
The literature with any one or more of the fol-
lowing characteristics would be excluded: 

① Research based on special places, such as 
hospitals, nursing homes, nursing centers, etc. 

② Research on special groups, such as soldiers, 
retired cadres, railway workers, volunteers, etc. 

③ Repeatedly published papers: the research 
object in the literature has been included by other 
similar research; or the literature is a periodic re-
port of research, while other literature has re-
ported the complete results of the research; 

④ Unable to extract raw data, and it is still not 
available even after contacting the corresponding 
author; or 

⑤ Review articles, comments, lecture manu-
scripts, etc. 
 
Data Extraction 
Four authors independently extracted data from 
each literature, and any disagreements were dis-
cussed. The information about the literature was 
extracted and entered into tables as follows: first 
author (year published), survey time, level (pro-
vincial or municipal), geographical area in China 
(latitude-longitude), rural or urban area, age 
range, diagnostic criteria, total sample size, total 
case size and prevalence of VD. 
 
Quality Assessment 
The quality of the included literature was evaluat-
ed using the quality evaluation criteria of epide-
miological research methods. Table 1 shows the 
criteria for the methodological quality assessment 
of prevalence studies.  
 

 
Table 1: Criteria for the methodological quality assessment of prevalence studies 

 

External validity 
Source population 
(a) Does the method to select and invite participants result in a study population that covers the complete population or a random sample? 
Description of eligibility criteria 
(b) Is the age range specified? 
(c) Are inclusion and exclusion criteria specified? 
Participants and nonresponders 
(d) Is the response rate >70%, or is the information on nonresponders sufficient to make inference on the representativeness of the study population? 
Description of study period 
(e) Is the study period specified? 
Description of study population 
(f) Are important population characteristics a specified? 
Internal validity 
Data collection 
(g) Are the data prospectively collected? 
Measurement instrument (questionnaire, interview, additional) 
(h) Is the measurement instrument validated? 
(i) Is the period covered by the measurement instrument specified? 
Definition of diseases  
(j) Is a definition of the disease stated? 
Reported prevalence 
(k) Are age-specific and gender-specific prevalence reported? 
(l) Are possible correlates of disease b reported? 
Informativity 
(m) Is the method of data collection properly described (interview, questionnaire, additional measurement)? 
(n) Are the questions and answer possibilities stated? 
(o) Are the reported prevalence rates reproducible? 
a Two or more of: (i) age distribution; (ii) relevant comorbidity; (iii) lifestyle factors (e.g., smoking and alcohol consumption); and (iv) socioeconomic data (e.g., 
income, educational level, marital status). 
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This evaluation standard consists of external va-
lidity (ranging from 0 to 6), internal validity (rang-
ing from 0 to 6), and information integrity (rang-
ing from 0 to 3), with a total score of 0 ~ 15. Ac-
cording to the score value, the quality level of the 
overall and all aspects of the included literature 
can be judged. Literature screening and quality 
assessment were carried out by two researchers 
independently. Disagreements were resolved 
through consultation or consulting a third party. 
If the results of multiple or periods are reported 
in the same literature, then the literature was di-
vided into multiple studies, and the original data 
were extracted for analysis. 
 
Statistical Analysis 
The meta-analysis was performed to obtain a 
summary measure of the “prevalence” of VD in 
the Chinese population. In the present study, to 
test the statistical heterogeneity of the data and 
quantify the variance of the study results, we used 
the chi-square and tau-square tests, respectively. 
We also adopted the I2 statistic to test the incon-
sistency of the literature. The random-effect or 
fixed-effects model with a 95% confidence inter-
val (CI) in the Review Manager 5.3 was used to 
combine and conduct subgroup analysis accord-
ing to the original epidemiological data in the in-
cluded literature. Either the fixed-effects or the 
random-effects model was chosen to calculate 

the 95% CI depending on the I2. If I2 was above 
50%, the random model was chosen, or we 
adopted a fixed-effects model. The detailed plan 
can refer to our previous publication in this mag-
azine (11). The random effect model was also 
used by STATA 10.0 software to combine and 
conduct subgroup analysis from the original epi-
demiological data in the included literature, that 
is, to calculate the combined diseases after 
weighting the original data according to the sam-
ple size (%, 95%) 
 
Ethics approval and consent to participate 
Not applicable. 
 

Results 
 
The process used to identify the eligible epidemi-
ological studies is summarized in Fig. 1. By com-
bining both the criteria outlined in the Methods 
section and reviewing the lists of titles and ab-
stracts, studies of VD that did not meet the inclu-
sion criteria or met the exclusion criteria were 
excluded (n=407), and studies that did not pro-
vide separate VD data were also excluded (n=74). 
Two studies included in another study were ex-
cluded (n=20). Therefore, 26 eligible full-text ar-
ticles based on the full text from all of the data-
bases were included for further review (12-37).

 

 
Fig. 1: The process used to identify the eligible epidemiological studies 
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Description of the studies 
The characteristics of all studies in the analysis 
are shown in Table 2. Overall, 100,923 subjects 
and 977 VD patients with complete data were 
included in the analysis, and the included studies 
were of high quality. All included studies were 
conducted between 1999 and 2019 and covered 
15 provinces and 5 municipalities or cities in 
China, including Liaoning, Shanghai, Chongqing, 
Hunan, Guangdong, Hainan, Jiangxi, Fuzhou, 
Sichuan, Hubei, Guizhou, Shandong, Beijing, 
Shanxi, Fujian, Jiangsu, Henan and Beijing. The 
maximum sample size in the analysis was 114,29 
from Hubei Province, which was a municipal 

survey conducted in 2007, and the minimum size 
was 617 in 2008 from Shandong Province. 
Among the included studies, the age of onset was 
55 and above in five studies, 60 in 16 studies, and 
over 60 in the remaining studies. In most studies, 
the diagnostic criteria of VD were based on the 
presence of at least two of the four cardinal signs 
and the exclusion of other diseases. The 6 sam-
ples were recruited from rural areas are, and 12 
samples were from urban areas. Four studies re-
cruited target populations from both urban and 
rural areas, and the remaining studies did not re-
fer to the location. 

 
 

Table 2: The characteristics of all studies in the review 

 
First 
author 
(year 
pub-
lished) 

Sur-
vey 

Level (Nation-
al/Provincial/Municipal) 

Location Geograph-
ical 

Area (lati-
tude- 

longitude) 

Rural/ 
Urban 

Age 
rang

e 

Diagnos-
tic criteria 

To-
tal 

case 
size 

Total 
sam-
ple 
size 

Preva-
lence 
(%) 

Sun et 
al.(2000) 

1999 Municipal Dalian Northeast Rural ≥60 DSM-IV 91 2000 4.55 

Fei et 
al.(2000) 

1999 Provincial Shanghai East Urban ≥55 DSM-IV 55 2546 2.160251 

Zou et al. 
(2002) 

2001 Municipal Chongqing Southwest Urban >65 DSM-IV-R 9 1525 0.590164 

Yang et 
al.(2003) 

2001-
2002 

Provincial Hunan Central Urban ≥60 DSM-IV 20 2247 0.890076 

Shen et 
al.(2003) 

2002 Provincial Shanghai East Rural ≥55 HDS CDR 12 2223 0.539811 

Liang et 
al.(2003) 

2002 Provincial Guang-
dong 

Southeast Urban ≥60 DSM-IV 14 1414 0.990099 

Wu et 
al.(2003) 

2002 Municipal Hainan Southeast Urban ≥60 DSM-IV 28 2170 1.290323 

Ma et 
al.(2005) 

2001-
2002 

Municipal Guang-
dong 

Southeast Ur-
ban+ 
Rural 

≥60 DSM-IV; 
NINCDS-
ADARDA 

14 2121 0.660066 

Yuan et 
al.(2005) 

2003 Municipal Jiangxi Southeast Urban ≥65 ICD-10 18 3913 0.460005 

Tang-1 et 
al.(2005) 

2000-
2001 

Provincial Sichuan Southwest Ur-
ban+ 
Rural 

≥60 DSM III; 
NINDS-
AIREN; 

NINCDS-
ADRD 

45 5294 0.850019 

Tan et 
al.(2007) 

2007 Municipal Hubei Southeast Ur-
ban+ 
Rural 

>55 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

64 11429 0.559979 

Huang et 
al.(2007) 

2007 National Guizhou Southwest Rural+ 
Urban 

≥60 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-
ADRDA 

75 6696 1.120072 

Wang et 
al.(2008) 

2004-
2007 

Provincial Shandong East Urban >60 NINCDS-
ADRDA 

75 9615 0.780031 

Yan et 
al.(2008) 

2004 Municipal Beijing Central Rural ≥60 DSM -IV; 
NINDS-A 

22 1158 1.899827 
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IREN, 
NINCDS-

ADRD 
Chen et 
al.(2009) 

2006-
2007 

Provincial Fujian Southeast Urban >55 DSM -IV 35 2381 1.469971 

Fan et 
al.(2011) 

2008 Provincial Shanxi Southeast Rural >60 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

18 1818 0.990099 

Sun et 
al.(2012) 

2010-
2011 

Municipal Shanghai Northwest Urban ≥55 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

18 1475 1.220339 

Liu et 
al.(2013) 

2012 Provincial Henan Central Urban >60 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

25 1838 1.360174 

Zhang et 
al.(2013) 

2010-
2011 

Provincial Shandong East Rural >60 DSM -IV 34 2464 1.37987 

Pei et 
al.(2015) 

2016 Municipal Tianshui Northwest Urban >60 DSM -IV 46 4742 0.970055 

Zhao et 
al.(2015) 

2014 Municipal Xingtai Central Rural >65 DSM -IV 27 3334 0.809838 

Ji et 
al.(2016) 

2012-
2013 

Provincial Jiangxi East Urban >60 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

31 5536 0.559971 

Jiang et 
al.(2016) 

2017 Municipal Beijing Central Urban >60 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

75 6696 1.120072 

Zou et 
al.(2016) 

2015-
2016 

Provincial Jilin Northeast Rural >65 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

29 3258 0.890117 

Tian et 
al.(2017) 

2014-
2015 

Municipal Guang-
zhou 

Northeast Rural >60 DSM -IV; 
NINDS-A 

IREN, 
NINCDS-

ADRD 

55 7334 0.749932 

Liu et 
al.(2018) 

2014 Provincial Jiangsu East Urban 
+rural 

>60 DSM-IV; 
NINCDS-
ADARDA 

32 5079 0.630045 

 
 
Results of the quality assessment 
Table 3 shows the results of the quality assess-
ment. For external and internal validity, the aver-
age scores were 5.2 (range 0–6) and 4.6 (range 0–
6), respectively. For informativity, the average 
score of inclusion was 2.7. Four studies received 
all positive validity criteria. 
 

The estimated prevalence of VD and Sub-
group analysis 
Our meta-analysis showed that the combined 
result for the pooled prevalence was 0.0096 (95% 
CI: 0.0063–0.021) (Table 4) based on a random 
model over the last 20 years, while the maximum 
and minimum prevalence in VD were observed 
in Liaoning (4.55%) and Jiangxi (0.46%), respec-
tively. 
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Table 3: Year published and quality assessment of selected studies 

 
Reference 
number 

Yeara External validity Internal validity Informativity Disagreementb 

a b c d e f sum g h i j k l sum m n o sum  
12 2000 + + - - - - 2 + - + - - - 2 + - - 1  
13 2000 + + + + + + 6 + + + + + - 5 + + + 3  
14 2002 + + + - - - 3 + + + + + - 5 + + + 3 l 
15 2003 + + + + - - 4 + + + + + - 5 + + + 3  
16 2003 + + + + - - 4 + + + + + - 5 + + + 3 M, n, o 
17 2003 + + + + - - 4 + + + + + + 6 + + + 3  
18 2003 + + + + + + 6 + + + + + - 5 + - + 2  
19 2005 + + + + +  5 + + + + + + 5 + - - 1  
20 2005 + + + + + + 6 + + + - - - 3 + + + 3 J, k, l 
21 2005 + + + + + + 6 + + + + + + 6 + + + 3  
22 2007 + + + + + + 6 + + + + + + 6 + + + 3  
23 2007 + + + + + + 6 + + + - - - 6 + + + 3  
24 2008 + + + + + + 6 + + + - - - 3 + + + 3 K, l 
25 2008 + + + + + - 5 + + + + - - 4 + + + 3  
26 2009 + + + + + + 6 + + + + - - 4 + + + 3  
27 2011 + + + + + + 6 + + + + - - 4 + + + 3  
28 2012 + + + + + + 6 + + + + + + 6 + + + 3  
29 2013 + + + + + + 6 + + + + + + 6 + + + 3  
30 2013 + + + + + - 5 + + + + - - 4 + + + 3  
31 2015 + + + + + - 5 + + + + - - 4 + + + 3  
32 2015 + + + + + - 5 + + + + - - 4 + + + 3  
33 2016 + + + + + - 5 + + + + - - 4 + + + 3  
34 2016 + + + + + - 5 + + + + + + 6 + + + 3  
35 2016 + + + + + - 5 + + + + - - 4 + + + 3  
36 2017 + + + + + + 6 + + + + - - 4 + - - 1  
37 2018 + + + + + + 6 + + + + - - 4 + - - 1  

Items a–o refer to Table 1. 
a Year published. 
b Items on which the two reviewers disagreed 

 
We stratified the included studies based on age, 
location, gender, and geographical distribution 
for prevalence. The prevalence data of the 26 
studies showed obvious differences at different 
ages, including 10,782 patients ranging from 55 yr 
old to 59, 60-64, 65-69, 70-74, 75-80 and over 80 
yr old. The prevalence of VD increased with age 
(0.23%~ 2.85%). A higher prevalence of VD was 
found in urban than in rural areas (OR 1.73 vs 
0.94, 95% CI 1.56–2.01 vs 0.83-1.12), and the 
prevalence was 173 per 10,000 and 94 per 10,000 
for urban and rural areas, respectively. Two stud-
ies investigated the data for both genders, while 
five studies only reported male or female pa-
tients. In the seven studies, which included 
1,6259 males and 7,322 females, the rate of VD 
was slightly higher in males than in females (1.1% 
vs. 0.8%). 
According to the research locations of the in-
cluded literature, the original research data were 

combined and analyzed in seven regions, includ-
ing northeast China, north China, northwest 
China, east China, central China, south China and 
southwest China. VD prevalence in northeast 
China 2.28% (95% CI 3.25%-5.62%)], northwest 
China [1.73% (95% CI 1.12% - 2.63%)] was sig-
nificantly higher than that in east China [0.92% 
(95% CI 1.02%- 1.29%)], central China [0.74% 
(95% CI 0.98%-1.08%)], southeast China [0.72% 
(95% CI 0.82%-1.42%)], and southwest China 
[0.4% (95% CI 0.2%-0.8%)]. The prevalence of 
VD in northern China was generally higher than 
that in central and southern China. 
 
Heterogeneity and publication bias 
There was considerable heterogeneity among the 
included studies, such that the result of the Chi2 
test for heterogeneity was highly significant 
(P<0.001). In addition, the I2 statistic was calcu-
lated to be 85% (Fig. 2).  
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Table 4: Results of stratified combined analysis of VD prevalence rate according to demographic characteristics (%) 

 
Demographic 
characteristics 

Type Number Sample VD prevalence 
(%) 

95% CI 

Total  26 100,306 0.96 0.63-1.21 
Age 55-59 4 10,782 0.23 0.11-0.43 

60-64 15 47,631 0.26 0.13-0.36 
65-69 17 54,219 0.32 0.29-0.56 
70-74 17 54,219 0.51 0.32-0.77 
75-80 14 37,552 1.26. 0.82-1.59 
80- 4 7,543 2.85 2.17-3.55 

Sex Male 7 16,259 1.12 0.75-1.36 
Female 7 7,322 0.83 0.58-1.25 

Residence Urban 6 9,753 1.71 1.51-2.07 
Rural 18 32,467 0.92 0.83-1.14 

Geographical 
location 

Northeast 2 5258 4.04 3.25-5.62 

 Northwest 2 6,560 0.96 0.82-1.42 
 East 7 28,938 0.82 0.62-1.29 
 Central 6 22,534 1.03 0.58-1.08 
 Southwest 3 13,515 0.95 0.82-1.42 
 Southeast 6 19333 0.85 0.23-0.86 

VD: vascular dementia; CI: confidence interval. 

 

 
Fig. 2: Forest plot for the pooled prevalence and confidence intervals of AD in China obtained from the meta-

analysis (arranged by survey chronologically from 2007 to 2017). 

 
To reduce the heterogeneity, we divided the stud-
ies into subgroups according to gender and loca-
tion to achieve homogeneity. Nonetheless, ho-
mogeneity was not achieved. The results of the 
statistical tests for publication bias, including the 
Begg and Egger tests, confirmed the presence of 
publication bias. 

 
Discussion 
 
Research on the national prevalence of VD has 
been performed for many years. In China, VD 
has been the subject of epidemiological investiga-
tions of different scales, and there is no doubt 
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that the study by Zhang et al. was unique in its 
attempt to quantify multicenter epidemiological 
studies with larger samples (38). The study fo-
cused on Chinese large cities, and the prevalence 
of populations over 55 yr of age was 1.1% (Bei-
jing), 1.2% (Xian), 0.6% (Shanghai) and 0.4% 
(Chengdu), respectively (38). Another study, with 
17 studies from 1990-1999, found that the preva-
lence showed no difference in gender and loca-
tion, though the prevalence of VD was 0.71% in 
women and 0.69% in men and was higher in ur-
ban areas (2.29%) than in rural areas (1.67%). 
The VD prevalence rates for the population aged 
60 yr and older were 0.74% (39). However, in a 
study including 17 studies, the prevalence of VD 
in the Chinese community population over 60 yr 
old, from 1990 to 1999, was 0.74%, which stated 
that the prevalence in rural areas was higher than 
that in urban areas and that in females was slight-
ly higher than that in males (40). We focused 
more on vascular dementia and conducted a 
more detailed analysis. For example, factors such 
as gender, age, region and urban/rural areas were 
included to provide a more comprehensive un-
derstanding of the prevalence of vascular demen-
tia in China. What’s more, dementia, which is a 
complex of many diseases, includes Alzheimer's 
disease, vascular dementia and others. We prefer 
a systematic analysis of a particular type of de-
mentia, because different types of dementia vary 
greatly from prevalence. 
A second, larger systematic review that included 
48 studies from 1980 to 2010 found that a higher 
prevalence occurred more commonly in northern 
China and the prevalence increased with age (41). 
This information has been more comprehensive-
ly integrated into various regions of China, in-
cluding Hong Kong and Taiwan. However, this 
information was also included in sanatoriums for 
retired cadres, hospitals and other research sites. 
The current systematic review excluded a large 
number of low-quality literature while including 
high-quality literature. Unfortunately, the quality 
of our included literature before 2000 was indeed 
not high, which is one of the important reasons 
why we chose this period. 

This study is original, novel and consistent with 
the previous three meta-analyses in the method-
ology, and the results are mainly comparable in 
the article. Because crowding with cerebrovascu-
lar disease displays a gradual younger average age 
trend, VD may also be present in young patients 
(5,42,43). VD can also occur in people under the 
age of 60, and many epidemiologic surveys and 
studies include subjects with a median age of 55. 
Therefore, the age limit of the subjects included 
in this study was adjusted to 55 yr old. All of 
these studies, spanning the last decade or even 
longer, were included with a larger number of 
studies, total sample sizes, and total number of 
patients with VD. 
To make the results reflect the epidemic charac-
teristics of the Chinese people more objectively, 
the included subjects were the community resi-
dents of mainland China and did not include the 
populations from the Hong Kong, Macao and 
Taiwan regions because of high economic levels, 
different cultural backgrounds and habits. Our 
study did not include specific sites, such as hospi-
tals, sanatorium for retired cadres, nursing 
homes, etc., making it more representative. 
The study concluded that the combined value of 
VD prevalence in the community population in-
creasing from 55 to 80. In mainland China as a 
whole, the prevalence of VD is higher in north-
ern China than in central and southern China and 
higher in urban than in rural China. Except for 
several Latin America and Southeast Asia, VD 
prevalence in developing countries seems to be 
low (7,44). In the United States, the prevalence 
was estimated to be 0.98% in individuals 71–79 
yr old, 4.09% in individuals 80–89 yr old, and 
6.10% in individuals >90 yr old (45). 
In this study, the combined value of VD preva-
lence was similar to the results of meta-analysis 
and large-scale epidemiological data in field in-
vestigation. Notably, the epidemic trend of cardi-
ovascular and cerebrovascular diseases consistent 
with VD (46). In China, the incidence of 
isocardial stroke and cerebrovascular diseases 
tends to be low in the south and high in the 
north, and the incidence and mortality of cardio-
vascular and cerebrovascular diseases increase 
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significantly with age (47). In addition to aging, 
urban residents and urbanized farmers in China 
are exposed to increasing levels of risk factors for 
chronic non-communicable diseases, such as car-
diovascular and cerebrovascular diseases and tu-
mors (47). 
In recent years, with the steady economic growth 
in China, people have enjoyed material abun-
dance and tend to eat more processed foods, 
have a sedentary lifestyle and bear more psycho-
logical pressure, especially in cities, which is the 
reason for the continuous rise of chronic non-
communicable diseases (48). Additionally, the 
prevalence of VD in the population aged over 55 
in Chinese communities presented a slow rising 
trend in the past 20 years, with a slight fluctua-
tion in the middle but maintained at approxi-
mately 0.8%. This aspect demonstrated that the 
combined VD prevalence in the meta-analyses 
was consistent with the previous results. 
The differences in epidemiologic methods and 
diagnostic criteria may have an important influ-
ence on VD epidemiological findings. In this 
study, strict screening criteria were adopted, and 
the included original studies were community-
based and randomly sampled. The diagnosis of 
VD was determined through at least two stages, 
imaging data should be combined when neces-
sary, and the included studies were of high quali-
ty. In other words, the meta-analysis results were 
of high credibility. 
 
Limitations 
This study has several limitations. First, the 
length of the included studies ranged from 55 yr 
old to 80 (nearly a 30-year range), and this wide 
range cannot ensure complete consistency with 
the prevalence of VD, which was a nonnegligible 
source of heterogeneity. Therefore, the age span 
of the population increases the uncertainty of 
outcomes. Some patients were in different stages 
of the disease, which may remain stable or even 
become more severe. For chronic diseases such 
as VD, the prevalence of VD is largely on the 
level of living. Undoubtedly, higher-quality medi-
cal care in Beijing, Shanghai and Guangdong than 
in many other cities in China. We should also 

take the medical status of the region into ac-
count, as individuals in developed countries with 
higher medical levels can receive more profes-
sional training and perform better on neuropsy-
chological tests. 
Second, gender, education and other characteris-
tics may be related to potential influencing fac-
tors. The general tendency of prevalence for VD 
should be considered accords with other im-
portant disorders of the cardiovascular system. In 
general, patients with higher education tend to 
receive more improvement because the compli-
ance of the patients is higher, while male patients 
tend to receive more risk than females. Men 
reached much higher percentages in smoking cig-
arettes and drinking alcohol and started earlier 
than women. Attention to Gender factors (chro-
mosomal, endocrine, and reproductive factors) 
and gender-related factors (social and cultural 
factors) should pay more attention, which may 
help us to explain of the decline in the incidence 
or prevalence of VD.  
While there are many benefits of systematic re-
views, the methods presented have inherent limi-
tations. The quality assessment criteria of the in-
cluded literature may be different across reviews, 
which makes it difficult for the overview to give a 
comprehensive perspective of the research areas 
it covers. For this report, strict quality standards 
were used to select the studies to be included. 
Furthermore, to ensure the quality of the original 
research, only published studies were included, 
but not academic papers, gray literature, etc. 
Therefore, the possibility of publication bias 
could not be excluded. In addition, there are few 
regional studies (such as VD prevalence and mor-
tality in northeast China), and the results may be 
biased.  
 

Conclusion  
 
We stratified the included studies based on age, 
location, gender, and geographical distribution 
for prevalence. The prevalence of VD has slowly 
risen since 1999 and is different between the 
North & South and urban & rural districts. While 
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there are many benefits of systematic reviews, the 
methods presented have inherent limitations. 
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