
10  Copyright © 2017 Korean Neurological Association  

Background and Purpose  The objective of this study was to determine the prevalence of 
and risk factors for dementia in residents aged 65 years and older in a Chinese nursing home.
Methods  A cross-sectional study was carried out in a nursing home located in Hangzhou, 
Zhejiang Province, China. Cognitive status, including the presence of dementia and mild cog-
nitive impairment (MCI), was measured using a combination of medical history and objec-
tive cognitive assessments. Logistic regression analysis was conducted to predict the associat-
ed risk factors.
Results  In total, 943 residents (334 males and 609 females) aged 84.00±6.67 years (mean± 
SD) were included. Dementia was diagnosed in 420 (44.5%) residents, and MCI was diag-
nosed in 195 (20.7%). Mild, moderate, and severe dementia were present in 20.3%, 14.0%, 
and 65.7% of those in the dementia group, respectively. Logistic regression analysis revealed 
that dementia was associated with a low education level (p=0.000), an advanced age (p=0.010), 
and a history of stroke (p=0.023).
Conclusions  Our study found a high prevalence of dementia in a Chinese nursing home, 
and a high prevalence of patients with severe dementia. Risk factors for dementia included a 
low educational level, an advanced age, and a history of stroke. Appropriate interventions 
need to be applied to this population.
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Investigating the Prevalence of Dementia and Its  
Associated Risk Factors in a Chinese Nursing Home

INTRODUCTION

The global elderly population is steadily increasing, including in China. In total, 131 mil-
lion Chinese were aged over 65 years by the end of 2013, representing about 9.6% of the 
total population (http://data.stats.gov.cn). The Chinese Academy of Social Sciences has 
predicted that China will be the most-aged society in the world by 2030. An aging popu-
lation alters disease spectrum and pension models, and dementia has become one of the 
most serious medical and societal problems in China. With the largest population experi-
encing this type of disease in the world, the number of dementia cases in China increased 
from 3.68 million in 1990 to 9.19 million in 2010.1

Family support was traditionally the main modality by which Chinese elderly people 
were cared for. However, this situation has recently changed significantly. Smaller family 
sizes and greater geographic mobility have reduced the availability of adult children to as-
sist in caring for elderly family members.2 More and more Chinese families have accepted 
the idea of transferring their elders to institutional care in nursing homes and, according 
to one survey conducted in 2010, 11.3% of the elderly population living in urban areas was 
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willing to receive care in institutions.3

Previous research has found that cognitive impairment is 
one of the most important risk factors leading to the trans-
fer of elderly people to nursing homes,4 especially those with 
severe cognitive impairment, behavioral symptoms, and de-
pression, and those unable to perform the basic activities of 
daily living.5 On the other hand, elderly subjects with normal 
cognition at admission are at increased risk of developing 
dementia during their stay in a nursing home. These charac-
teristics result in the prevalence of dementia being higher in 
the nursing-home population than in the community popula-
tion.6 Thus, it is important to recognize the presence of cog-
nitive impairment in nursing-home residents, and provide 
effective treatment for these patients. However, there is a lack 
of comprehensive data on the cognitive status of individuals 
in nursing homes in China.

The purpose of this study was twofold: 1) to elucidate the 
cognitive status of elderly people and the prevalence of demen-
tia in a single Chinese nursing home and 2) to identify pos-
sible risk factors associated with dementia in a nursing home.

METHODS

Study samples
A cross-sectional study was conducted in a Chinese nurs-
ing home in Hangzhou City, which is the capital and largest 
city of Zhejiang Province in southeastern China, with a resi-
dential population of about 8.84 million at the end of 2013. 
All residents aged 65 years and over were eligible to partici-
pate in the study. Family members provided informed con-
sent and all participants provided written assent. The study 
was approved by the Ethics Committee of Zhejiang Hospital.

Screening and assessment 
Information on cognitive status was obtained from both the 
subjects and their caregivers or relatives. Cognitive func-
tions were assessed using the Mini Mental State Examina-
tion (MMSE). Diagnoses of dementia and mild cognitive im-
pairment (MCI) were made using the 2011 National Institute 
of Aging and Alzheimer’s Association criteria;7,8 while de-
mentia severity was assessed using the Clinical Dementia 
Rating Scale (CDR). The CDR classifies dementia according 
to the following global scores: 0, normal; 0.5, very mild de-
mentia; 1, mild dementia; 2, moderate dementia; and 3, se-
vere dementia. The CDR sum-of-boxes (CDR-SB) score varies 
from 0 to 18, and enables a quantitative evaluation of cogni-
tive impairment.

Statistical analysis
The participants were grouped into two categories for the 

analysis: dementia and nondementia; where the nondemen-
tia group included those with MCI or normal cognitive func-
tion. Distributions of qualitative variables are described as 
frequencies and percentages, and quantitative variables are 
presented as mean±SD values. Differences between categor-
ical variables were compared with the chi-square test. The 
mean values were compared between two groups with the 
dependent-samples t-test or the Mann-Whitney U test. Bi-
variate correlations were calculated to determine which vari-
ables were associated with dementia, and the relationship 
between dementia and these independent variables was an-
alyzed by developing logistic regression models. All statisti-
cal analyses were performed using SPSS software (version 
19.0). Differences were considered statistically significant 
for p values of less than 0.05.

RESULTS

Characteristics of the subjects
In total, 1,154 subjects aged 65 years and older were initial-
ly enrolled in the study, of whom 211 (18.3%) were excluded 
for the following reasons: refusal to participate, severe audi-
tory or visual deficits, language problems, or loss to follow-
up. Consequently, 943 subjects were included in the final 
analysis, comprising 609 (64.6%) females and 334 (35.4%) 
males. The subjects were aged 84.00±6.67 years, ranging from 
65 to 103 years.

Most of the subjects had a poor educational background, 
with 28.2% classified as illiterate, 24.2% educated to primary 
school level, 31.0% to middle school level, and 16.6% to high 
school level. Over half of subjects (59.3%) were widowed. 
Comorbid conditions diagnosed in study participants, in or-
der of decreasing frequency, were hypertension (55.9%), cor-
onary disease (28.5%), diabetes (20.1%), and stroke (18.9%). 
Detailed information is presented in Table 1.

Cognitive status
In total, 420 subjects (44.5%) were diagnosed with demen-
tia, while 195 subjects (20.7%) were diagnosed with MCI. A 
scored of 0 points on the MMSE was present in 211 subjects 
(22.4%). The MMSE score was 6.00±7.75 for patients with 
dementia and 21.98±4.35 for patients with MCI. The CDR-
SB score was 14.32±5.06 for patients with dementia and 
2.13±1.14 for patients with MCI. Among the dementia sub-
jects, the cognitive status on the CDR was distributed as fol-
lows: 11 (2.6%) had a CDR score of 0.5, 74 (17.7%) scored 1, 
59 (14.0%) scored 2, and 276 (65.7%) scored 3.

Related risk factors
To identify possible risk factors, we compared selected fac-
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tors between dementia subjects and nondementia subjects 
(including MCI subjects). Table 1 indicates that a diagnosis 
of dementia is associated with patient age (p=0.040), and in 
a subgroup analysis of eight age groups, with each group 
covering 5 years, the statistical significance of the associat-
ing increased with age (p=0.001). There were also significant 
differences in the level of education attained (p=0.000) and 
marital status (p=0.000) with age. Dementia subjects were 
more likely to have had a stroke (p=0.004); however, there 
were no significant differences observed for other diseases 
such as hypertension, coronary artery disease, and diabetes. 
There were no significant differences with respect to sex.

Logistic regression models were developed to analyze the 

relationships between dementia and the independent vari-
ables. The results showed that those with a lower education 
level (p=0.000), an advanced age (p=0.010), or a prior histo-
ry of stroke (p=0.023) were more likely to have dementia (Ta-
ble 2).

DISCUSSION

This was the first observational study to analyze the preva-
lence of dementia in a Chinese nursing home. Our study 
found the prevalence rates of dementia and MCI in this set-
ting to be 44.5% and 20.7%, respectively, suggesting that more 
than half of nursing-home residents have some form of cog-
nitive impairment. The prevalence of dementia has been re-
ported to vary in different regions and countries: 48.2%9 in US 
nursing homes, 50.7%10 in Italian nursing homes, 47.6%11 to 
51.8%6 in German nursing homes, and 59.1%12 in Hong Kong 
nursing homes. The small differences between these studies 
may be a consequence of the application of different diag-
nostic criteria and the inclusion of diverse study populations. 
In our study, we excluded some potential subjects for vari-

Table 1. Demographic profile of residents in the nursing home with dementia and without dementia

Characteristic of subjects Total (n=943) Dementia (n=420, 44.5%) Non-dementia (n=523, %) p value
Female gender, n (%) 609 (64.6) 278 (66.2) 331 (63.3) 0.374

Age, mean (SD) 84.0 (6.67) 84.8 (7.04) 83.3 (6.28) 0.040

Age groups, y, n (%) 0.001

65–69 27 (2.9) 15 (55.6) 12 (44.4)

70–74 54 (5.7) 20 (37.0) 34 (63.0)

75–79 146 (15.5) 56 (38.4) 90 (61.6)

80–84 249 (26.4) 95 (38.2) 154 (61.8)

85–89 268 (28.4) 118 (44.0) 150 (56.0)

90–94 154 (16.3) 86 (55.8) 68 (44.2)

95–99 42 (4.5) 28 (66.7) 14 (33.3)

100– 3 (0.3) 2 (66.7) 1 (33.3)

Education, n (%) 0.000

Illiterate (<1 year) 266 (28.2) 184 (43.8) 82 (15.7)

Primary school (1–6 years) 228 (24.2) 114 (27.1) 114 (21.8)

Middle school (7–12 years) 292 (31.0) 87 (20.7) 205 (39.2)

High school (>13 years) 157 (16.6) 35 (8.3) 122 (23.3)

State of marriage, n (%) 0.000

Married 331 (35.1) 117 (27.9) 214 (40.9)

Widowed 559 (59.3) 262 (62.4) 297 (56.8)

Others (divorced, unmarried) 53 (5.6) 41 (9.8) 12 (2.3)

Selected disease, n (%)

Coronary heart disease 269 (28.5) 110 (26.2) 159 (30.4) 0.168

Hypertension 527 (55.9) 226 (53.8) 301 (57.6) 0.394

Diabetes 190 (20.1) 92 (21.9) 98 (18.7) 0.192

Stroke 178 (18.9) 96 (22.9) 82 (15.7) 0.004

In “age groups”, the prevalence of dementia and non-dementia were calculated in each age group.

Table 2. Logistic regression analysis of risk factors for dementia

Risk factors B OR (95% CI) p
Age 0.028 1.029 (1.007–1.051) 0.010

State of marriage -0.038 0.963 (0.876–1.058) 0.429

Education level -0.532 0.587 (0.529–0.652) 0.000

Stroke history 0.416 1.515 (1.060–2.165) 0.023

CI: confidence interval, OR: odds ratio.
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ous reasons, including severe auditory and visual deficits; 
these conditions may be associated with dementia, and so 
their exclusion may have biased our results. However, one re-
cent study found that the prevalence of dementia among Chi-
nese people aged 60 years and older was 7.7%.13 Our data 
showed that the prevalence of dementia was significantly 
higher in a nursing home than in the community. Moreover, 
this difference may be even more marked in other parts of 
China, since the Hangzhou district has a strong economy 
and good health-care services relative to much of China.

Mild, moderate, and severe dementia were present in 
20.3%, 14.0%, and 65.7% of the subjects in the dementia 
group, respectively. This indicates that nearly two-thirds of 
patients are at a late stage of dementia, and they will be en-
tirely dependent on others for their survival. During the in-
vestigation, we found that only 8.81% (37/420) of the demen-
tia patients received regular treatment with antidementia 
medication, and none of them received cognitive rehabili-
tation therapy. Antipsychotic drugs were the most common 
class of drugs used for controlling associated symptoms of 
dementia, being used in 10.95% (46/420) of the patients. Our 
findings are not dissimilar to those of an Italian study con-
ducted in nursing homes, in which the proportion of de-
mentia residents receiving drug treatment was only 5%.10

It is widely believed that dementia is influenced by many 
factors, including age, sex, education level, and the specific 
disease history. Consistent with a previous study,10 we found 
no effect of sex on the risk of dementia. However, other au-
thors have reported different findings; for example, one study 
estimated that almost two-thirds of individuals diagnosed 
with Alzheimer disease are women.14 These conflicting find-
ings may result from the inclusion of small samples at the 
upper range of the age distribution, the use of different diag-
nostic criteria, and differences due to specific social, culture, 
and historical factors.15,16

The role of age as a risk factor for nursing-home demen-
tia is also controversial. A study of nursing homes in Germa-
ny found that the prevalence of dementia was not affected by 
age.6 However, in our study the prevalence of dementia in-
creased with age, ranging from 37% in those aged 70–75 
years to 66.7% in those aged 95+ years. Although the prev-
alence in those aged 65–70 years was 55.6%, this group in-
cluded a relatively small number of subjects, and so the statis-
tical calculations may have unreliable. Future studies should 
include larger samples so that the effect of age can be deter-
mined more accurately. Moreover, the high prevalence of de-
mentia among those aged 65–70 years may also explain the 
reason why these relatively young people were admitted to 
the nursing home.

A history of stroke increased the risk of dementia in the 

present nursing-home patients. Stroke is the main reason for 
vascular dementia, which is a common type of dementia. 
Unfortunately, we were unable to classify the dementia type 
in our subjects because of a lack of reliable information on 
their medical histories.

We found an inverse relationship between the prevalence 
of dementia and the highest educational level achieved, 
with the risk of dementia being lower in highly educated 
subjects. The access to a senior-high-school education has 
improved steadily in recent years in China, but the propor-
tion of high-school-educated people in the population re-
mains lower than that in developed countries. In order to 
prevent or delay dementia, the effect of education should 
be considered when formulating government policies.

In conclusion, this study was an initial trial investigating 
the cognitive status of individuals in a nursing home in Chi-
na. The results indicate that the prevalence of dementia in 
the elderly inhabitants of nursing homes is high. Risk factors 
associated with dementia include an advanced age, a prior 
history of stroke, and a low education level. Despite the high 
prevalence of dementia, the awareness of and effective treat-
ments for this disease remain woefully inadequate in China.
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