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Epidemiologic survey and analysis of mild cognitive impairment 
amongst community senior citizens of Changsha City
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Abstract
Objective: The purpose of the current study was to conduct a mild cognitive impairment 

(MCI) prevalence survey among the community senior citizens of Changsha City and analyze 

possible relevant factors so as to perform early screening and intervention for MCI patients, and 

delay or prevent MCI from developing into Alzheimer’s disease (AD).

Methods: Between April and September 2012, a total of 1764 community senior citizens in 

Changsha City were selected through multi-stage and random cluster sampling as study subjects. 

The following tables were used during the investigation to perform preliminary MCI screen-

ing for the subjects of this study: a general information survey; Mini-Mental State examination 

(MMSe); Montreal Cognitive Assessment (MoCA); Beijing version; global Deteriorate Scale 

(gDS); Clinical Dementia Rating (CDR) scale; and Activities of Daily Living (ADL) scale. Then, 

neurology specialists made diagnoses according to the actual status of subjects, survey findings, 

and clinical MCI diagnostic standards. The prevalence of MCI was calculated and the rates con-

cerning senior citizens with different demographic characteristics were compared. Logistic re-

gression analysis was used to analyze relevant factors that led to MCI, and comparing findings 

with those of other cities was conducted.

Results: The MCI prevalence among senior citizens in Changsha City was 16.27% (287/1 764). 

The MCI prevalence increased with age [for the 60, 70, and 80 age groups, the prevalence was 9.79% 

(84/858), 20.14% (149/740), and 32.53% (54/166), respectively, P<0.05]. The more education re-

ceived, the less the likelihood of developing MCI [the prevalence of illiteracy, those who went to pri-

mary school, junior high school, senior high school, or technical secondary school, college, and un-

dergraduates and above was 32.10% (26/81), 18.40% (90/489), 13.97% (70/501), 15.29% (61/399), 

14.39% (19/132), and 12.96% (21/162), respectively, P<0.05]. Blue-collar workers’ chances of de-

veloping MCI was higher than white-collar workers [19.12% (187/978) and 12.72% (100/786), re-

spectively, P<0.05]. Living alone increased the likelihood of developing MCI than not living alone 

[21.59% (65/301) and 15.17% (222/1 463), P<0.05]. The logistic regression analysis showed that 

age, educational background, and marital status were in the regression (P<0.05). The MCI prevalence 

of Changsha did not differ from that Portugal, Singapore, Beijing, and Urumchi (P>0.05), but lower 

than Shanghai [35.78% (161/450)] and higher than Chengdu [2.35% (92/3 910)] (P<0.05).

Conclusion: The prevalence of MCI among the community senior citizens of Changsha 

City is highly related to factors like age, educational background, and marital status. Prevention 

against these high-risk factors shall be carried out to delay cognitive decline for senior citizens.
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Introduction
The aging population has become a global public health and 

social problem. China has the largest aging population world-

wide (100 million) [1]. The population with advanced age >80 

and >90 years are growing by 5.4% and 7.1%, respectively [2]. 

By 2012, the population >60 years of age will have reached 

194 million, while the population >80 years of age will have 

reached 22.73 million [3]. Along with aging and old-aging, the 

prevalence Alzheimer’s disease (AD) is on the rise every year. 

Domestic research indicates that the prevalence of AD for 

senior citizens >65 years of age is 3%~5%; this rate increases 

to 20% for people >80 years of age and 50% for those >90 

years of age [4]. Overseas studies show that the prevalence 

of AD increases rapidly with aging. The prevalence is <1% 

for people 60~69 years of age and this rate increases to 39% 

for people 90~95 years of age. Thus, the prevalence doubles 

along with each 5-year increment increase in age [5].

AD has a great influence on the health and quality of 

life of senior citizens [6]; AD is accompanied by economic, 

caring [7], and psychological [8] burden to the people who 

care for senior citizens; however, there is still no effective 

cure or intervention for this kind of disease. As a high-risk 

group, patients with MCI have attracted great attention from 

many scholars [9]. Liu-Ambrose et al. [10] research shows 

that 8%~25% of people with MCI develop AD each year. 

This morbidity is 10 times than of the general population. 

Therefore, early screening and intervention of MCI patients 

has a great significance to delay or prevent MCI develop-

ing to AD. The purpose of the current study was to conduct 

an epidemiologic investigation among the community senior 

citizens of Changsha City and analyze possible relevant 

factors.

Subjects and methods
Subjects
Residents >60 years of age who live in urban areas of Changsha 

>1 year were recruited as subjects. These persons had clear 

minds, an ability to understand and cooperate, and a willing-

ness to take part in this investigation. None of the subjects had 

any hearing or visual impairments. Those who were seriously 

disabled and weakened and who could not finish this investi-

gation were excluded.

Methods
Research design: This research adopted a cross-sectional 

study. Two districts (Furong District and Yuelu District) were 

selected by multi-stage cluster sampling from five districts 

(Furong, Tianxin, Yuelu, Kaifu, and Yuhua) in Changsha City 

between April and September 2012. Two streets (Jiucaiyuan 

Street and Wangyuehu Street) were selected from the two 

aforementioned districts, respectively. Four communities 

(Tangjialing, Rongyuan, Huzhong, and Hudong) were selected 

randomly from the two streets. Finally, 1764 senior citizens 

were studied.

Sample size calculation: The computational formula for 

the sample size calculation was as follows [11]:
 

2
2

( )
=n

µα

δ  

P(1–P), in which n referred to sample size, a/2 was the value 

of m when the cumulative probability in the normal distribu-

tion equals a/2, and P was the estimated MCI prevalence. The 

standardized MCI prevalence was 8.9% [12] in Beijing was 

designated as the reference, with an a=0.05 and a d=1.5%. 

To reduce the cluster sampling error, the sample size was in-

creased by 20% and it reached 1662. The investigated senior 

citizens numbered 1764, which met the calculated sample size 

requirement.

Table investigation and evaluation: Between April and 

September 2012, with the support of a community resident 

committee and written informed consent from senior citizens, 

MCI preliminary screening was conducted by completing the 

following tables: general information survey; Mini-Mental 

State examination (MMSe); Montreal Cognitive Assessment 

(MoCA; Beijing version); global Deteriorate Scale (gDS); 

Clinical Dementia Rating (CDR) scale; and Activities of Daily 

Living (ADL) scale.

A table of general information survey was designed as per 

the investigation objective which includes name, gender, age, 

level of education, occupation, marital status, residence, fam-

ily history, and medicine history.

The MMSe is the most powerful screening tool on cog-

nitive function deficiency, including tests on orientation, 

memory, calculation, language, visual space, application, and 
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attention. This table contains 30 items with a total score of 

30. A correct answer or operation is marked with a “1,” while 

incorrect answers, no answer, or “incapable” is marked with a 

“0.” The items with a “1” are summed as the total score. With 

a test time of 5~10 min [13], cognitive function was considered 

impaired if the scores were as follows (as per level of edu-

cation): illiteracy group ≤17; primary school group ≤20; and 

junior high school group or above ≤24.

MoCA (Beijing version) is a specialized MCI screening 

tool [14] used domestically and internationally, and consists 

of cognitive estimation based on 8 criteria, i.e., visual space 

application capability, naming, memory, attention, smooth 

language, abstract thinking, delayed memory, and orientation 

capability. The total score is 30 and the cut-off score is 26. 

For those with an education <12 years, 1 point was added to 

the test result to balance the education level. A higher MoCA 

score indicates better cognitive function. The test requires 

10 min to complete [15].

gDS: This table classifies the severity of patient cognitive 

and social activity function. The gDS is used to determine 

patient stage of MCI. Based on the gDS evaluation, class 1~3 

refers to preliminary or early stages of MCI, while class 4~7 

represents dementia [16, 17]. 

CDR scale includes the following six criteria: memory; ori-

entation; capability on judge and problem solving; work and 

socializing ability; family life; personal interest; and inde-

pendent living ability. each aspect is evaluated by five classes 

from “no harm” to “most harmful.” The score of each criterion 

is not summed, but is calculated based on the general scor-

ing standard to give one integrated mark for all six items. The 

results are indicated as 0, 0.5, 1.0, 2.0, and 3.0, which represent 

normal, possible dementia, slight dementia, moderate demen-

tia, and severe dementia, respectively. The CDR score for MCI 

patients is 0.5 [18].

The ADL scale is used to evaluate daily living capability of 

the person being studied. The ADL scale consists of 14 items 

and 2 parts (the first part is a self-care capability evaluation 

table, and includes 6 items [going to the toilet, eating, dress-

ing, washing, walking, and bathing], and the second part is the 

instrumental daily living capability evaluation table, and mak-

ing telephone calls, shopping, preparing meals, doing house 

work, washing clothes, using transportation tools, taking 

medicine, and self-sufficiency). A total score ≤16 is deemed 

normal, 16< total score ≤22 indicates declining daily living 

capability, and a total score >22 (or >3 items with a score >3) 

is considered to dysfunctional daily living [19].  

Clinic assessment: As per MCI diagnostic criteria, neurol-

ogy experts make a definite diagnosis based on actual condi-

tions and survey results on MCI patients who are screened 

using the above tables. generally, a MCI clinical diagnosis 

adopts the following diagnostic criteria by Petersen [20] as the 

gold standard: (1) dementia and other internal diseases or psy-

chological states which may cause brain disorders are exclud-

ed; (2) the person being studied has a deterioration in memory; 

and (3) based on the table assessment, there was a slightly 

 abnormal general cognitive classification, i.e., gDS=2~3 class, 

CDR score=0.5, score of memory test <1.5 times the standard 

of age-education match, and MMSe score >24 or a Mattis de-

mentia assessment score >123.

The diagnosis of AD was based reference on diagnostic cri-

teria of (NINCDS/ADRDA), as follows [21]: (1) clinical signs 

indicate dementia and psychological testing reveals that there 

is obvious cognitive damage; (2) age of onset is 40~90 years, 

especially after 65 years; (3) there is progressive memory and 

cognitive impairment; (4) two or more cognitive impairments; 

(5) the impairments are based on unconsciousness and may 

be accompanied with spiritual or behavioral abnormities; and  

(6) other cerebral diseases which can influence memory and 

cognitive impairment are excluded.

Statistical methods
SPSS 16.0 software was used for statistical analyses. enumeration 

data were indicated with percentages and checked by X2. The 

MCI prevalence was the number of confirmed MCI patients 

divided by the number studied. Logistic regression analysis was 

used to reveal the relationship between prevalence and age, gen-

der, and education. The test criterion was an a=0.05. The chi-

square test standard on MCI prevalence for patients of different 

ages and education were 0.0125 and 0.0031, respectively.

Results
MCI prevalence for senior citizens in communities in 
Changsha City
A total of 1764 senior citizens >60 years of age were investi-

gated. A definitive diagnosis was made by neurologists with 
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reference to the survey results and 287 persons were diagnosed 

with MCI, indicating a MCI prevalence of 16.27%.

Single factor analysis on MCI prevalence for senior 
citizens with different demographic characteristics
There was no statistical significance (P>0.05) to compare MCI 

prevalence for those persons of different genders, income, 

chronic disease, or declining memory. A comparison of MCI 

prevalence for senior citizens of different ages, levels of educa-

tion, occupation, marital status and residence was statistically 

significant (P<0.05). Among these persons, the MCI preva-

lence increased as a function of age >60, 70, and 80 years. 

People with a level of education above junior high school had a 

lower MCI prevalence than the illiteracy group, indicating this 

difference was statistically significant (P<0.0125 or 0.0031; 

Table 1).

Logistic regression analysis on factors related to the 
prevalence of mild cognitive impairment for senior 
citizens in communities in Changsha City
Based on standards of a

in
=0.10 and a

out
=0.15, the logistic 

regression analysis adopted independent variables, such as 

gender, age, level of education, marital status, and residence, 

and the presence of absence of MCI was the dependent vari-

able (Table 2). Age, level of education, and marital status were 

considered in the regression (P<0.05, Table 3).

Comparing MCI prevalence of senior citizens be-
tween communities in Changsha City and other cities
A comparison of MCI prevalence for senior citizens resid-

ing in communities in Changsha City with senior citizens in 

Portugal, Singapore, Beijing, and Urumchi was not statisti-

cally  significant (P>0.05). The MCI prevalence for senior 

citizens in communities in Changsha City was higher than 

Chengdu, but lower than Shanghai; this difference was statis-

tically significant (P<0.05, Table 4).

Discussion
This survey revealed that the MCI prevalence among the 

community senior citizens of Changsha City did not differ 

from other cities, such as Portugal, Singapore, Beijing, and 

Urumchi. This rate, however, was higher than Chengdu. This 

result may be influenced by the fact that people 55~59 years 

of age have slower cognitive decline than people >60 years of 

age who were included in the investigation. Because cognitive 

function declines as age increases, the MCI prevalence among 

the community senior citizens of Changsha City was lower 

than Shanghai, which may have been caused by the fact that 

the subjects in Shanghai were 70~80 years of age (48.9%) and 

people >80 (39.8%) years of age account for a larger propor-

tion than Changsha. Other than differences on research tools 

and diagnosis standards, factors such as age, level of educa-

tion, and marital status also contribute to the differences in the 

MCI prevalence [27, 28]. 

The results of this survey reveal that the MCI prevalence of 

senior citizens in communities of Changsha City is increasing 

along with the increase in age. The higher the education, the 

lower the MCI prevalence is. This finding is consistent with 

most domestic and overseas research [12, 25, 29–33]. Age is 

an important risk factor influencing the MCI prevalence. Some 

researches consider that the nervous system is declining and 

cognitive function is damaged due to increasing age [29]. Some 

researchers believe that the association between aging and cog-

nitive decline is due to dopamine neurotransmitters; specifi-

cally, the activity of dopamine neurotransmitters declines with 

aging, resulting in hypofunction of the fronto-striatal system, 

such as declining of the following capabilities: speed of move-

ment; abstract thinking; attention; words learning; and mem-

ory [34]. Other researches have proven that the function of the 

central cholinergic system may have a great influence on cogni-

tive function; specifically, reducing acetylcholine will result in 

a decline of cognitive function with an increase in age [35, 36].

The level of education is a protective factor for cogni-

tive function because education may provide more cognitive 

knowledge to individuals and prevent a decline in cognitive 

function [12]. Some scholars believe that higher education 

keeps the brain active so as to maintain or promote develop-

ment of cognitive function [37, 38]. Therefore, to delay aging, 

senior citizens are recommended to practice their memory 

through reading, writing, playing crossword puzzles, group 

discussion, and listening to music [30, 39, 40].

The results of this survey also indicate that living with-

out a mate is a high risk factor for the MCI prevalence. This 

finding is in agreement with the results of previous research 
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Table 1. Single factor analysis on MCI prevalence for senior citizens with different demographic characteristics

Characteristic Cases no. MCI X2 value P-value

Cases no. Prevalence (%) 

gender 3.509 0.061

 Male 777 112 14.41

 Female 987 175 17.73

Age (years) 66.778 0.000

 60~ 858 84 9.79

 70~ 740 149 20.14*

 80~ 166 54 32.53∆▲

education level 20.427 0.001

 Illiteracy 81 26 32.10

 Primary school 489 90 18.40

 Junior high school 501 70 13.97�

  Senior high school or 

technical secondary school

399 61 15.29�

 Junior college 132 19 14.39◊

 Undergraduate or above 162 21 12.96�

Nature of occupation 13.094 0.000

 Labor worker 978 187 19.12

 Brain worker 786 100 12.72

Marital status 9.358 0.003

 With mate 1480 224 15.14

 Without mate 284 63 22.18

Resident status 7.554 0.006

 Living alone 301 65 21.59

 Not living alone 1463 222 15.17

Income (RMB/per month) 1.446 0.485

 <1000 543 96 17.68

 1000~2000 877 134 15.28

 >2000 344 57 16.57

With or without chronic disease 0.501 0.479

 Yes 1254 209 16.67

 No 510 78 15.29

Memory declining or not 0.627 0.429

 Yes 1584 254 16.04

 No 180 33 18.33

Note: Compared with 60~, *c2=34.140, P=0.000, ∆c2=61.682, P=0.000; Compared with 70~, ▲c2=11.981, P=0.001; Compared with illiteracy 

group, ✩c2=16.633, P=0.000, �c2=12.822, P=0.001, ◊c2=9.443, P=0.002, �c2=12.675, P=0.000. 

[41–43]. Senior citizens with mates have better psychologi-

cal states [44] and healthier lifestyles [45] than those without 

mates, and they have more social support [46], which delays 

the decline in cognitive function. 

The results of this survey did not show that gender has an 

influence on the MCI prevalence for senior citizens in com-

munities of Changsha City. This finding is consistent with 

the results of Zhuo et al. [41]. However, some domestic and 
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Table 2. Variable assignment for regression analysis on factors related to MCI prevalence for senior citizens in communities in Changsha City

Factors Variable Assignment specification

gender X1 Female=1, Male=2

Age X2 80~=1, 70~79=2, 60~69=3

education level X3 Undergraduate or above=1, Junior college=2, Senior high school or Technical secondary school=3, 

Junior high school=4, Primary school=5, illiteracy=6

Marital status X4 With mate=1, Without mate=2

Resident status X5 Not living alone=1, Living alone=2 

MCI Y Control=0, Case=1

Table 3. Regression analysis on factors related to MCI prevalence for senior citizens in communities in Changsha City

Factors Regression 
coefficient 

Wald X2 value P-value OR value

gender –0.137 0.667 0.395 0.877

Age –0.152 4.650 0.033 0.572

education level 0.281 17.326 0.000 1.327

Marital status 0.283 16.373 0.002 1.233

Resident status 0.254 3.436 0.057 1.245

Constant –0.362 0.537 0.441 0.629

Table 4. Comparison of the MCI prevalence among the senior community citzens of Changsha City with other cities

City name Cases MCI [n (%)] X2 value P-value

Changsha 1 764 287 (16.27) 0.489 0.484

Cities of Northern Portugal [22] 1 049 129 (12.30)

Changsha 1 764 287 (16.27) 3.293 0.070

Singapore [23] 1 538 111 (7.22)

Changsha 1 764 287 (16.27) 0.713 0.339

Beijing [13] 1 865 217 (11.64)

Changsha 1 764 287 (16.27) 1.633 0.197

Urumchi [24] 1 511 148 (9.79)

Changsha 1 764 287 (16.27) 12.003 0.001

Shanghai [25] 450 161 (35.78)

Changsha 1 764 287 (16.27) 12.127 0.000

Chengdu [26] 3 910 92 (2.35)

international studies have shown out that the MCI prevalence 

of males is higher than females, and the difference is of statis-

tical significance [32, 42, 47]. According to the extensive sys-

tematic literature analysis by Kryscio et al. [33] gender is not 

a risk factor related to the MCI prevalence, so further research 

is needed to determine if gender is a risk factor for the MCI 

prevalence.
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