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Background: China has the largest population of patients with dementia worldwide, no 
assessment of illiterate old population’s dementia knowledge, attitudes, stigma have been 
conducted so far in China.
Aim: This study focused on the impact of education on knowledge, attitudes, and stigma 
related to dementia.
Methods: The community-based sample used in this study was recruited using multi-stage 
random sampling from residents aged ≥60 years registered in Shanghai. We used the 
Geriatric Depression Scale (GDS-30) to identify depression, and the Ascertain Dementia 8 
questionnaire (AD8) for evaluating participants’ cognitive impairment. Knowledge, Attitude, 
Belief, and Practice scale, Perceptions Regarding Investigational Screening for Memory in 
Primary Care (PRISM-PC) were used for measuring dementia knowledge, attitudes, stigma. 
We separated the population into illiterate and literate group, propensity score matching 
based on age, sex, depression, and cognitive impairment. We calculated the difference of 
knowledge, attitudes, and stigma related to dementia between illiterate and literate groups.
Results: Two thousand five hundred and eighteen participants completed the survey. After 
propensity score matching, 186 pairs of matched participants left. The overall correct rate of 
dementia knowledge was 70.34%. The illiterate group had a lower percentage of correct 
answers for each knowledge item. The item “Dementia is not a disease, it is forgetfulness due 
to aging” had the lowest accuracy rate in both groups (38.71% vs. 50.54%, p=0.022). 
Illiterate older adults were less accepting of dementia than literate older adults. The majority 
of participants did not agree that: “There is no need to visit a doctor when older people have 
memory loss, difficulty communicating, or finding words” (56.99% vs. 68.28%). Illiterate 
older adults had higher scores for the items assessing stigma toward dementia than literate 
older adults.
Conclusion: Dementia-related knowledge and attitudes among community-dwelling older 
adults in Shanghai may be related to literacy.
Keywords: knowledge, attitudes, stigma, dementia, illiterate elderly

Background
In different countries around the world, aging demographic shifts are often referred to 
as “waves”; however, the shift in China can be likened to a “tsunami”.1 The 
proportion of the Chinese mainland population aged over 60 years increased from 
13.26% to 18.13% between 2010 and 2019 (177.65–253.88 million people).2,3 Over 
the last two decades, the percentage of the population aged 65 years or older in China 
increased from 6.96% to 12.57%.3,4 In contrast, a similar increase in the aged 
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population (from 7% to 14%) took 115 years in France and 
85 years in Sweden.5 The 2013 “China Aging Development 
Report” noted that the severity of the aging problem in 
China was unprecedented.6 Population aging is an impor-
tant concern because age is a major risk factor for many 
debilitating and life-threatening conditions, including can-
cer, cardiovascular disease, and neurodegeneration.7 

Dementia is a symptom of various neurodegenerative dis-
eases associated with aging. China has the largest popula-
tion of patients with dementia worldwide,8 accounting for 
approximately 25% of the entire global population with 
dementia.9

Factors such as tobacco use, harmful use of alcohol, 
unbalanced diets, hypertension, diabetes, obesity, physical 
inactivity, social isolation, and cognitive decline are asso-
ciated with dementia. However, people with more years of 
formal education may be at a lower risk for dementia than 
those with fewer years of formal education.10 Results from 
the “Epidemiological Clinicopathological Studies in 
Europe” collaboration also indicated that longer education 
duration was associated with decreased dementia risk and 
greater brain weight, but it had no relationship with neu-
rodegenerative or vascular pathologies.11 Several previous 
studies, including a systematic review and meta-analysis, 
concluded that lower education was a risk factor for 
dementia.12–14

Despite this evidence, public awareness and knowl-
edge of risk and protective factors for dementia in China 
remain insufficient.15 A cross-sectional study using an 
internet-based questionnaire showed that less than 50% 
of participants could accurately identify hypertension 
and diabetes as risk factors for dementia.15 Another 
study conducted across five representative cities in China 
indicated general Chinese adults lacked knowledge related 
to Alzheimer’s disease (AD).16 Although most partici-
pants in that study agreed or strongly agreed that patients 
with AD should not be discriminated against,17 76.6% had 
a personal fear of developing AD.16 Previous studies 
focused on knowledge about and attitudes toward demen-
tia have been conducted among health professionals,18 

dementia caregivers,19 and the general public. However, 
no such study has involved a large-scale community sur-
vey of older adults.15–17

Over 47 million people in China over age 50 years are 
illiterate,20 which may mean they are at a higher risk for 
dementia. However, no study has compared knowledge, 
attitudes, and stigma relating to dementia between illiterate 
and literate older adults in China. Since Chinese elderly 

have lower education than the new generation, Chinese 
elderly might have more misunderstandings about demen-
tia, these may make a plausible hypothesis for the link 
between lower education and knowledge, attitudes, and 
stigma related to dementia. The purpose of the present 
study was to investigate the impact of education on knowl-
edge, attitudes, and stigma related to dementia.

Methods
Participants
The community-based sample used in this study was 
recruited using multi-stage random sampling from resi-
dents aged ≥60 years registered in Xinzhuang town, 
Shanghai, China. Five of the 55 residential committees in 
Xinzhuang were randomly selected for participant recruit-
ment in this study. The inclusion criteria were being listed 
as a registered resident and aged ≥60 years. Potential 
participants were excluded if they: 1) were deceased or 
not at home at the time of the survey; 2) showed severe 
schizophrenia or mental illness; or 3) had severe problems 
with vision, hearing, or speaking and were unable to 
actively participate in a face-to-face interview.

Measures
Definitions of Illiteracy and Literacy
In this study, illiteracy was defined as older adults that had 
not attended school or received other instruction in 
reading.21 Literacy was defined as knowledge of both 
reading and writing at a series of nested levels, ranging 
from individual words to complete texts.22

Mood
We used the Geriatric Depression Scale (GDS-30) to iden-
tify depression in participating older adults. The categories 
used to classify depression were: 1) GDS-30 score of 0–9 = 
normal and 2) score of 10–30 = mild or severe depression.23

Cognitive Function
The Ascertain Dementia 8 questionnaire (AD8) was used 
to evaluate participants’ cognitive impairment. A cut-off 
score of ≥2 on the informant AD8 was considered to 
indicate cognitive impairment.24

Dementia-Related Knowledge and Attitudes
Knowledge about and attitudes toward dementia were 
assessed with the Knowledge, Attitude, Belief, and 
Practice scale.25 This scale comprises six true/false 
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questions that assess dementia-related knowledge, and five 
disagree/neutral/agree questions that assess dementia- 
related attitudes.

Stigma Toward Dementia
Participants’ stigma toward dementia was measured with 
the Perceptions Regarding Investigational Screening for 
Memory in Primary Care (PRISM-PC), which includes 
10 statements related to dementia. These items are scored 
on a 5-point Likert Scale from 1 = “strongly disagree” to 5 
= “strongly agree”.26

Statistical Analyses
Age, sex, depression, and cognitive impairment were identi-
fied as a priori confounding variables. Propensity score 
matching with nearest neighbor matching was used to 
match the two groups of interest (literate and illiterate older 
adults) using a 1:1 ratio, and adjusted for confounders with-
out replacement using a caliper of 0.02 on the probability 
scale.27 The balance achieved by propensity score matching 
was assessed using standardized differences, t-tests (age), 
and chi-square tests (sex, depression, and cognitive impair-
ment). An absolute standardized difference between groups 
<0.05 was considered negligible. After the propensity score 
matching, descriptive statistics were calculated for all vari-
ables. Continuous data were presented as mean ± standard 
deviation and compared using Student’s t-tests. Categorical 
variables were displayed as frequencies and percentages and 
analyzed using chi-square tests. A two-tailed p-value <0.05 
was considered statistically significant. All analyses were 
conducted using Stata 13.0 and SPSS 24.0 software.

Results
Baseline Characteristics
In total, 2518 participants completed the survey and were 
included in the original analyses before propensity score 
matching. Participants in the illiterate group were older 
than those in the literate group, and female participants 
had higher rates of illiteracy. Next, we performed propen-
sity score matching, which included 186 pairs of matched 
participants (Table 1). After propensity score matching, 
there were no differences between the groups in age, sex, 
marital status, smoking, drinking alcohol, depression, and 
cognitive impairment (p>0.05, see Table 1). In the illiter-
ate group, the mean age was 77.75±9.46 years and 79.57% 
were women. Most of these participants did not smoke 

(87.63%) or drink alcohol (88.71%), and few had depres-
sion (29.57%) or cognitive impairment (30.11%).

Knowledge About Dementia
The overall correct rate of dementia knowledge was 70.34%. 
Participants’ correct answers to the six dementia items dif-
fered between the two groups. Table 2 shows the percentage 
of correct answers for each item. The illiterate group had 
a lower percentage of correct answers for each item. The 
item “Dementia is not a disease, it is forgetfulness due to 
aging” had the lowest accuracy rate in both groups (38.71% 
vs. 50.54%, p=0.022), followed by “Personality, emotion 
and behavior can be changed when a person has dementia, 
such as irritability and lack of sleep” (59.68% vs. 75.81%, 
p=0.004), “Dementia may progress to a more severe form” 
(65.59% vs. 80.65%, p=0.005), “Patients with dementia may 
suffer from difficulty communicating or finding words” 
(70.43% vs. 83.33%, p=0.007), “Patients with dementia 
get worse on calculation, understanding, and attention, 
which may affect daily life” (72.04% vs. 87.10%, 
p=0.001), and “Senescence forgetfulness progresses with 
advancing age, even being unable to recognize their 
families” (76.88% vs. 83.33%, p=0.164).

Attitudes Toward Dementia
Illiterate and literate older adults in Shanghai held differ-
ent attitudes toward dementia (Figure 1). Illiterate older 
adults were less accepting of dementia than literate older 
adults. Overall, the majority of participants did not agree 
that: “There is no need to visit a doctor when older people 
have memory loss, difficulty communicating, or finding 
words” (56.99% vs. 68.28%); “There is no need to get 
medical services when older people get dementia” 
(61.29% vs. 73.12%); “It is shameful to have dementia” 
(67.20% vs. 78.49%); and “Other people may laugh at me, 
if my family member gets dementia” (67.74% vs. 
75.81%). However, the majority of participants agreed 
with the statement that “If your friend has dementia, you 
should treat him/her as usual” (63.98% vs. 73.12%).

Stigma Toward Dementia
In general, illiterate older adults had higher scores for the 
items assessing stigma toward dementia than literate older 
adults (Table 3). However, illiterate older adults had lower 
scores than the literate group on the item “If a person had 
dementia, they would be considered stupid and unable to 
do things” (2.11±0.85 vs. 2.20±0.99, p=0.338). There were 
significant differences between the two groups for four 
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items: “If I have dementia, my doctor would not provide 
best care for my medical problems” (2.12±0.72 vs. 1.91 
±0.77, p=0.009); “If I had dementia, my doctor and other 
health professionals would not listen to me” (2.13±0.74 vs. 
1.94±0.75, p=0.013); “If I had dementia, I would be con-
cerned that my health insurance company would find out” 
(2.26±0.72 vs. 1.99±0.77, p=0.001); and “If I had demen-
tia, I would be concerned my employer would find out” 
(2.26±0.72 vs. 2.04±0.79, p=0.005).

Discussion
In this study, we investigated the knowledge, attitudes, and 
stigma related to dementia among older adult residents in 
Shanghai, and assessed the differences between illiterate and 
literate older adults. To our knowledge, this is the first study 
on this topic in China. Research suggests that knowledge 

about dementia among the general public in China remains 
low.15,17,28 In our study, the overall correct percentage of 
dementia knowledge was 70.34%, which was higher than 
reported in a previous survey conducted in China 
(63.14%).28 The knowledge item with the lowest overall 
score was the general concept of dementia, as more than 
half of the participants believed that dementia was forgetful-
ness due to aging rather than a disease. This finding was 
consistent with previous studies (e.g., 66.4%, 55%),17,29 

suggesting that misconceptions about dementia continue to 
be common in China. Analysis of the items that investigated 
knowledge about dementia symptoms and diagnosis showed 
that many participants were not aware that personality, emo-
tion, and behavior can change when a person has dementia. 
Participants indicated that they obtained dementia knowl-
edge through: media education (e.g., television, radio, 

Table 1 Characteristics of Study Participants Before and After Propensity Score Matching

Characteristics Before Propensity Score Matching After Propensity Score Matching

Illiteracy 
(n=193)

Literacy 
(n=2325)

t/χ2 p Illiteracy 
(n=186)

Literacy 
(n=186)

t/χ2 p

Age, y 78.19±9.57 70.11±7.62 −13.835 <0.001 77.75±9.46 78.23±8.95 0.501 0.617

Female 155 (80.31) 1250 (53.76) 50.923 <0.001 148 (79.57) 138 (74.19) 1.512 0.219

Marital status 74.201 <0.001 0.047 0.828

Married 119 (61.66) 1988 (85.51) 119 (63.98) 121 (65.05)

Single 74 (38.34) 337 (14.49) 67 (36.02) 65 (34.95)

Smoke 20.744 <0.001 3.591 0.166

Never 170 (88.08) 1716 (73.81) 163 (87.63) 165 (88.71)

Past 13 (6.74) 237 (10.19) 13 (6.99) 6 (3.23)

Current 10 (5.18) 372 (16.00) 10 (5.38) 15 (8.06)

Drink 18.271 <0.001 4.333 0.115

Never 172 (89.12) 1803 (77.55) 165 (88.71) 159 (85.48)

Past 11 (5.70) 130 (5.59) 11 (5.91) 7 (3.76)

Current 10 (5.18) 392 (16.86) 10 (5.38) 20 (10.75)

Depression 53.258 <0.001 0.865 0.352

No 134 (69.43) 2047 (88.04) 131 (70.43) 139 (74.73)

Yes 59 (30.57) 278 (11.96) 55 (29.57) 47 (25.27)

Cognitive 
impairment

79.680 <0.001 0.013 0.910

No 133 (68.91) 2097 (90.19) 130 (69.89) 131 (70.43)

Yes 60 (31.09) 228 (9.81) 56 (30.11) 55 (29.57)
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WeChat); posters around living places; and relatives or 
acquaintances that suffered from dementia. An international 
study indicated that specific sociodemographic variables 
were associated with low knowledge about dementia 
among the general public, including: young age, low educa-
tional attainment, being born in a developing nation, and little 
prior experience of dementia.30 Our results were consistent 
with the above findings.

Overall, the community-dwelling older adult popula-
tion in our study held positive attitudes toward people 

with dementia. In our study, 67.20% of illiterate older 
adults disagreed that it is shameful to have dementia. 
This rate was lower than that reported in another study 
conducted in Tianjin in which 98.6% of participants 
agreed that people with dementia should not be discrimi-
nated against.17 However, other reports indicated the exis-
tence of strongly stigmatizing attitudes toward people 
with dementia. For example, McParland et al conducted 
a study in Northern Ireland and found that 37% of parti-
cipants believed there was little or no benefit in telling 

Table 2 Percentages of Correct Answers to KOD by Education Level. Statements are Presented from Lowest to Highest Total 
Accuracy Rates

Knowledge 
Subcategory

Statement True/ 
False

Correct Response (%)

Total 
(N=372)

Education Level

Illiteracy 
(n=186)

Literacy 
(n=186)

χ2 p

General Dementia is not a disease, it is forgetfulness due 
to aging

F 44.62% 38.71% 50.54% 5.2652 0.022

Symptoms and Diagnosis Personality, emotion and behavior can be 
changed when a person has dementia, such as 

irritability, a lack of sleep

T 67.74% 59.68% 75.81% 11.0714 0.004

Symptoms and Diagnosis Dementia may progress to a more severe form T 73.12% 65.59% 80.65% 10.7238 0.005

Symptoms and Diagnosis Dementia patients may suffer from difficulty 
communicating or finding words

T 76.88% 70.43% 83.33% 9.8219 0.007

Symptoms and Diagnosis Dementia patients get worse on calculation, 
understanding and attention, it may affect daily life

T 79.57% 72.04% 87.10% 13.4686 0.001

Symptoms and Diagnosis Senescence forgetfulness progresses with 
advancing age, even being unable to recognize 

their families

T 80.11% 76.88% 83.33% 3.6137 0.164

Figure 1 Attitude distribution according to education level.
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someone that they had dementia.31 Furthermore, a UK 
study showed that younger people held more positive 
attitudes toward dementia than older people.32 In our 
study, literacy proved significant for most (but not all) 
attitude measures because the illiterate group tended to 
choose more neutral response options for each item than 
the literate group.

The general public appears to be fearful of developing 
dementia and aware of discrimination against people with 
dementia in some areas. For example, 76.6% of respon-
dents in a Chinese survey reported a personal fear of 
developing AD.16 Additionally, a survey of the US gen-
eral public indicated that people with dementia may per-
ceive discrimination by others (e.g., employers) (55.3%), 
being excluded from medical decision-making (55.3%), 
and having limited insurance (44.6%).33 Our study sug-
gested that all participants perceived some stigma asso-
ciated with dementia, although there were few significant 
differences in perceived stigma between the illiterate and 
literate groups. In China, commercial health insurance 
differs from that in Western countries. China’s health 
expenditure mainly comes from the government’s general 
tax revenue, social medical insurance, and residents’ out- 
of-pocket spending, and commercial health insurance 
does not make up the majority of China’s health insur-
ance. This means that measuring this variable with one 

item may not be appropriate for a survey of the general 
public in China, especially as participants were concerned 
about their health insurance company finding out if they 
had dementia. This item could be removed or modified in 
further studies based on the actual situation in the study 
setting.

Limitations
Several potential limitations of this study should be 
noted. First, our study is not a national survey, 
Shanghai is city with a better health education knowl-
edge dissemination than most other cities in China, 
which implies that the percentage of people with low 
knowledge of dementia in our study might be under-
estimated. Second, we did not choose the Alzheimer’s 
Disease Knowledge Scale for our study, because the 30- 
item scale is hard to understand for some illiterate 
elderly, our survey did not cover all aspects of dementia 
knowledge.

Conclusions
Our results indicated that dementia-related knowledge and 
attitudes among community-dwelling older adults in 
Shanghai may be related to literacy. However, the associa-
tion between stigma and literacy appears to be relatively 
weak.

Table 3 Comparison of Stigma Scores Between the Illiteracy and the Literacy Adjusting for Age, Gender, Depression and Cognitive 
Function

Item Total 
(Mean±SD)

Illiteracy 
(Mean±SD)

Literacy 
(Mean±SD)

t p

If dementia, would not want my family to know 2.07±0.90 2.13±0.90 2.01±0.89 −1.325 0.186

If dementia, would feel humiliated by family members, etc. 2.05±0.84 2.08±0.82 2.02±0.86 −0.741 0.459

If dementia, no longer taken seriously 2.07±0.86 2.08±0.82 2.06±0.91 −0.180 0.857

If dementia, would be considered stupid and unable to do things 2.16±0.92 2.11±0.85 2.20±0.99 0.959 0.338

If knew dementia, would be ashamed or embarrassed 2.06±0.84 2.08±0.77 2.05±0.90 −0.247 0.805

If knew dementia, would give up on life 1.94±0.73 2.00±0.72 1.87±0.74 −1.706 0.089

If dementia, my doctor would not provide best care for my 
medical problems

2.01±0.75 2.12±0.72 1.91±0.77 −2.640 0.009

If dementia, my doctor and other health professionals would not 
listen to me

2.03±0.75 2.13±0.74 1.94±0.75 −2.501 0.013

If dementia, concerned that my health insurance company would 
find out

2.13±0.76 2.26±0.72 1.99±0.77 −3.465 0.001

If dementia, concerned my employer would find out 2.15±0.76 2.26±0.72 2.04±0.79 −2.819 0.005
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