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Abstract
Background Lifestyle behaviors represent important modifiable risk factors for
dementia, while knowledge and beliefs are crucial determinants influencing
lifestyle. However, typological research on knowledge, beliefs, and behaviors
for dementia risk reduction remains scarce, and it remains unknown whether
dementia risk and cognitive function differ among individuals with different
knowledge-belief-practice typologies.

Objective To investigate the current status of knowledge, beliefs, and behaviors
for dementia risk reduction among community-dwelling middle-aged and elderly
populations, explore and characterize knowledge-belief-practice typologies and
their cognitive function differences, and provide evidence for developing targeted
community-based dementia prevention measures.

Methods From March 2021 to February 2022, middle-aged and elderly residents
who participated in free physical examinations and established health manage-
ment records at community health service centers in 5 communities of Shap-
ingba District, Chongqing, were selected using convenience sampling. Data
were collected using a general information questionnaire, Dementia Knowledge
Assessment Scale (DKAS), Motivation to Change Lifestyle and Health Behav-
iors to Reduce Dementia Risk Scale (MCLHB-DRR), Dementia Risk-Reducing
Lifestyle Scale (DRRLS), Montreal Cognitive Assessment (MoCA) Beijing ver-
sion, and Cardiovascular Risk Factors, Aging, and Dementia (CAIDE) Risk
Score. K-means cluster analysis was employed to classify residents’ knowledge,
beliefs, and behaviors regarding dementia risk reduction, and differences in gen-
eral information, cognitive function, and dementia risk among typologies were
compared and analyzed.
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Results A total of 232 questionnaires were distributed, with 211 valid question-
naires recovered (effective response rate: 90.9%). Cluster analysis revealed that
knowledge, beliefs, and behaviors for dementia risk reduction among community
middle-aged and elderly individuals could be classified into three distinct types:
optimal knowledge-belief-practice type, low knowledge-poor practice type, and
low belief-poor practice type, representing 39.8% (84/211), 37.4% (79/211),
and 22.7% (48/211) of the sample, respectively. The optimal knowledge-belief-
practice type had significantly more years of education than the low knowledge-
poor practice type (t = 2.703, P < 0.001) and the low belief-poor practice
type (t = 1.524, P = 0.022). CAIDE scores for both the low knowledge-poor
practice type and low belief-poor practice type were higher than those for the
optimal knowledge-belief-practice type (t = 1.431, P < 0.001; t = 1.080, P =
0.002, respectively). MoCA scores for the low knowledge-poor practice type
were lower than those for the optimal knowledge-belief-practice type and the
low belief-poor practice type (t = -2.529, P < 0.001; t = -1.869, P = 0.018,
respectively).

Conclusion Knowledge-belief-practice typologies for dementia risk reduction
among middle-aged and elderly individuals in Chongqing can be classified into
optimal knowledge-belief-practice type, low knowledge-poor practice type, and
low belief-poor practice type, with significant differences observed in years of
education, dementia risk, and cognitive function scores among typologies. De-
veloping targeted dementia prevention measures based on the characteristics of
different knowledge-belief-practice typologies may effectively reduce dementia
risk and maintain or slow cognitive decline.
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Abstract

Background: Lifestyle behaviors represent important modifiable risk factors
for dementia, while knowledge and beliefs critically influence lifestyle choices.
However, research on typologies of knowledge, beliefs, and behaviors related to
dementia risk reduction remains scarce, and whether dementia risk and cognitive
function differ across these typologies is unknown.

Objective: To examine the current state of knowledge, beliefs, and behaviors
for dementia risk reduction among community-dwelling middle-aged and elderly
adults; to identify distinct typologies of knowledge-belief-practice (KBP) regard-
ing dementia risk reduction; and to analyze differences in cognitive function
across these typologies to inform targeted community-based dementia preven-
tion strategies.

Methods: From March 2021 to February 2022, middle-aged and elderly adults
($�$45 years) who participated in free health checkups and established health
management records at five community health centers in Shapingba District,
Chongqing, were recruited through convenience sampling. Participants com-
pleted the General Information Questionnaire, Dementia Knowledge Assessment
Scale (DKAS), Motivation to Change Lifestyle and Health Behaviors for De-
mentia Risk Reduction (MCLHB-DRR), Lifestyle for Dementia Risk Reduction
Scale (LDRRS), Beijing version of the Montreal Cognitive Assessment (MoCA),
and Cardiovascular Risk Factors, Aging and Dementia (CAIDE) risk score. K-
means cluster analysis was used to classify participants based on their knowl-
edge, beliefs, and behaviors related to dementia risk reduction. Differences in
demographic characteristics, cognitive function, and dementia risk across clus-
ters were compared.

Results: Of 232 distributed questionnaires, 211 valid responses were collected
(90.9% response rate). Cluster analysis identified three distinct typologies: (1)
Optimal KBP type (39.8%, 84/211), (2) Low Knowledge-Poor Behavior type
(37.4%, 79/211), and (3) Low Belief-Poor Behavior type (22.7%, 48/211). The
Optimal KBP group had significantly more years of education than the Low
Knowledge-Poor Behavior group (t=2.703, P<0.001) and Low Belief-Poor Be-
havior group (t=1.524, P=0.022). Both the Low Knowledge-Poor Behavior and
Low Belief-Poor Behavior groups had significantly higher CAIDE scores than
the Optimal KBP group (t=1.431, P<0.001; t=1.080, P=0.002, respectively).
The Low Knowledge-Poor Behavior group had significantly lower MoCA scores
than both the Optimal KBP group and the Low Belief-Poor Behavior group
(t=-2.529, P<0.001; t=-1.869, P=0.018, respectively).

Conclusion: Community-dwelling middle-aged and elderly adults can be clas-
sified into three KBP typologies regarding dementia risk reduction, with signifi-
cant differences in education level, dementia risk, and cognitive function scores
across types. Developing targeted dementia prevention strategies tailored to the
specific characteristics of each KBP typology may effectively reduce dementia
risk and maintain or slow cognitive decline.
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Introduction

Dementia is a leading cause of disability in older adults, significantly impact-
ing quality of life and imposing substantial burdens on families and society
[1]. Given its irreversible progression and the absence of curative treatments,
primary prevention targeting modifiable risk factors is particularly crucial [2].
Lifestyle behaviors—including smoking, physical inactivity, and excessive alco-
hol consumption—represent important modifiable risk factors for dementia [3],
and healthier lifestyles are associated with lower dementia risk [4]. Notably,
even among individuals with genetic risk factors for dementia, maintaining a
healthy lifestyle can reduce dementia incidence by 31% [5].

However, previous surveys indicate that adherence to dementia risk-reduction
lifestyles among community-dwelling middle-aged and elderly adults is subopti-
mal, with inadequate cognitive activities and brain-healthy exercise being partic-
ularly pressing issues [6]. Promoting changes in unhealthy behaviors is therefore
key to enhancing dementia prevention interventions. The Knowledge-Attitude-
Behavior (KAB) theory [7] is widely used to explain how knowledge and beliefs
influence health-related behavior change. Knowledge exerts significant direct
and indirect effects on health behaviors, while individuals’ beliefs about demen-
tia prevention also affect their willingness to adopt healthy behaviors [8].

Nevertheless, research on typologies of knowledge, beliefs, and behaviors specif-
ically related to dementia risk reduction is lacking. It remains unclear whether
dementia risk and cognitive function differ among individuals with different
KBP profiles. To address this gap, this study employed K-means cluster analy-
sis to classify community-dwelling middle-aged and elderly adults based on their
knowledge, beliefs, and behaviors regarding dementia risk reduction, and subse-
quently examined differences in demographic characteristics, dementia risk, and
cognitive function across these typologies. The findings aim to provide evidence
for developing targeted dementia prevention strategies in community settings.

Methods

Study Design and Participants From March 2021 to February 2022,
middle-aged and elderly adults who participated in free annual health checkups
and established health management records at five communities in Shapingba
District, Chongqing (Tongjiaqiao, Yangguang, Wulingguan, Zhuangzhilu,
Hemucun), were recruited through convenience sampling. Inclusion criteria
were: (1) age $�$45 years, and (2) ability to complete the survey independently
in writing or orally. Exclusion criteria included: (1) diagnosed dementia of
any type, and (2) visual, hearing, or communication impairments that would
prevent effective participation. Elimination criteria were: (1) participant
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request to withdraw data, and (2) incomplete health examination records
lacking key data (total cholesterol, blood pressure, BMI).

K-means cluster analysis requires a sample size >100 [9]. A total of 232 ques-
tionnaires were distributed, yielding 211 valid responses (90.9% response rate).
The study was approved by the Army Medical University Ethics Committee
(Approval No. 2021-23-02), and all participants provided written informed con-
sent.

Measures General Information Questionnaire: A self-designed question-
naire collecting demographic data, chronic disease history, and family history
of dementia.

Dementia Knowledge Assessment Scale (DKAS): Developed by ANN-
EAR et al. [10] in 2015 and translated into Chinese by ZHANG et al. [11],
the DKAS has a Cronbach’s 𝛼 coefficient of 0.840. The scale comprises four
dimensions (causes and characteristics, communication and behavior, care and
considerations, risk and health promotion) with 25 items scored 0-2 each (total
score 0-50), where higher scores indicate greater dementia-related knowledge.
For this study, only the risk and health promotion dimension (6 items, total
score 0-12) was used to assess participants’ knowledge of dementia prevention.

Motivation to Change Lifestyle and Health Behaviors for Dementia
Risk Reduction (MCLHB-DRR): Developed by the Australian National
University Centre for Ageing and Health Research in 2014 [12], the Chinese
version contains seven dimensions (perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, cues to action, general health motivation,
self-efficacy) with 27 items scored 1-5 each (total score 27-135) and a Cronbach’s
𝛼 coefficient of 0.763 [13]. The perceived barriers dimension was reverse-scored,
with higher total scores indicating stronger motivation to adopt lifestyle changes
for dementia risk reduction.

Lifestyle for Dementia Risk Reduction Scale (LDRRS): Based on the
Health Promotion Model [14], this scale assesses whether current lifestyle behav-
iors reduce dementia risk and promote brain health. It includes eight dimensions
(health responsibility, brain-healthy exercise, brain-healthy diet, cognitive activ-
ities, smoking control, interpersonal relationships, stress management, spiritual
growth) with 32 items scored 1-4 each (total score 32-128) and a Cronbach’s 𝛼 co-
efficient of 0.862. Higher scores indicate more dementia risk-reducing lifestyles.

Montreal Cognitive Assessment (MoCA) Beijing Version: Developed
by NASREDDINE et al. [15] in 2004, the MoCA assesses seven cognitive do-
mains (visuospatial executive ability, naming, attention, language fluency, ab-
stract thinking, delayed recall, and orientation) with total scores ranging 0-30.
For participants with <12 years of education, 1 point was added to the total
score. Higher scores indicate better cognitive function, with $�$26 points con-
sidered normal. The Beijing version was used in this study [16].
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Cardiovascular Risk Factors, Aging and Dementia (CAIDE) Score:
Developed by KIVIPELTO et al. [17], the CAIDE score predicts 20-year de-
mentia risk in middle-aged adults. It has been validated against neuroimaging
measures and neuropathology and is recommended in Chinese dementia guide-
lines for community memory screening and referral [18]. The score includes
seven risk factors (age, sex, education, blood pressure, total cholesterol, BMI,
physical activity) with total scores ranging 0-15; scores <6 indicate low risk [19].

Data Collection Trained investigators explained the study purpose and ob-
tained informed consent before distributing paper questionnaires. Participants
completed questionnaires independently; those unable to do so had items read
aloud by investigators who recorded responses. Completed questionnaires were
checked immediately for completeness, and missing data were collected on-site.
Objective measures (total cholesterol, blood pressure, BMI) were obtained from
community health center examination systems.

Statistical Analysis SPSS 25.0 was used for data analysis and visualization.
Normally distributed continuous variables were expressed as mean ± standard
deviation (x̄±s). One-way ANOVA was used for multi-group comparisons, with
LSD-t tests for post-hoc pairwise comparisons; independent samples t-tests were
used for two-group comparisons. Categorical variables were expressed as fre-
quencies and percentages.

DKAS, MCLHB-DRR, and LDRRS scores served as clustering variables. Two-
step cluster analysis (TSC) [20] was used to determine the optimal number of
clusters, with a maximum of 10 clusters specified. K-means cluster analysis was
then performed on standardized Z-scores to classify participants’ KBP profiles
regarding dementia risk reduction. P<0.05 was considered statistically signifi-
cant.

Results

Participant Characteristics A total of 232 questionnaires were distributed,
with 211 valid responses (90.9% response rate). The sample included 71 men and
140 women, aged 45-86 years (mean 67.1$±7.5𝑦𝑒𝑎𝑟𝑠).𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙𝑑𝑒𝑚𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑎𝑟𝑒𝑠ℎ𝑜𝑤𝑛𝑖𝑛.𝑀𝑒𝑎𝑛𝑠𝑐𝑜𝑟𝑒𝑠𝑤𝑒𝑟𝑒 ∶
𝐷𝐾𝐴𝑆7.27±2.69, 𝑀𝐶𝐿𝐻𝐵−𝐷𝑅𝑅102.74±12.31, 𝐿𝐷𝑅𝑅𝑆89.41±11.60, 𝑀𝑜𝐶𝐴23.94±4.42, 𝑎𝑛𝑑𝐶𝐴𝐼𝐷𝐸7.39±$1.97.

Cluster Analysis of KBP Profiles Two-step cluster analysis using DKAS,
MCLHB-DRR, and LDRRS scores as variables identified three as the optimal
number of clusters. K-means cluster analysis yielded:

• Cluster 1 (Optimal KBP type, n=84, 39.8%): High levels of demen-
tia prevention knowledge, beliefs, and risk-reducing behaviors

• Cluster 2 (Low Knowledge-Poor Behavior type, n=79, 37.4%):
High dementia prevention beliefs but low knowledge and risk-reducing
behaviors
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• Cluster 3 (Low Belief-Poor Behavior type, n=48, 22.7%): High
dementia prevention knowledge but low beliefs and risk-reducing behaviors

The K-means cluster two-dimensional discrimination plot is shown in [Figure 1:
see original paper], and cluster variable scores are presented in .

Comparisons Across KBP Types Significant differences were found across
the three KBP types in years of education and MoCA and CAIDE scores
(F=11.234, P<0.001; F=7.410, P<0.001; F=12.748, P<0.001, respectively).
No significant differences were found in other demographic characteristics (all
P>0.05).

The Optimal KBP group had significantly more years of education than both
the Low Knowledge-Poor Behavior group (t=2.703, P<0.001) and Low Belief-
Poor Behavior group (t=1.524, P=0.022). Both the Low Knowledge-Poor Be-
havior and Low Belief-Poor Behavior groups had significantly higher CAIDE
scores than the Optimal KBP group (t=1.431, P<0.001; t=1.080, P=0.002, re-
spectively). The Low Knowledge-Poor Behavior group had significantly lower
MoCA scores than both the Optimal KBP group and the Low Belief-Poor Be-
havior group (t=-2.529, P<0.001; t=-1.869, P=0.018, respectively). Detailed
comparisons are shown in .

Discussion

Participant Characteristics The study included 211 community-dwelling
middle-aged and elderly adults with a relatively high mean age and greater
female representation. The higher mean age likely reflects the study setting in
community health centers, where older residents are more likely to participate in
free annual health examinations [21]. Additionally, women may be more health-
conscious than men [22], resulting in higher female participation. Overall KBP
scores were moderate to low, consistent with previous findings [6,8]. Mean
MoCA and CAIDE scores were comparable to those of community-dwelling
older adults in Beijing [23].

Distinct KBP Typologies in Community-Dwelling Older Adults Tar-
geted lifestyle health education and promotion can reduce all-cause dementia
prevalence by approximately 20% [24], and lifestyle interventions represent the
most cost-effective approach for primary dementia prevention [25]. According to
KAB theory, knowledge forms the foundation for behavior change, beliefs pro-
vide the motivation, and the three constitute a continuous process. However,
high knowledge does not necessarily translate to strong beliefs, nor do strong
beliefs guarantee healthy behaviors; the knowledge-belief-behavior transition is
not always sequential or consistent [26].

This study identified three distinct KBP typologies among community-dwelling
middle-aged and elderly adults in Chongqing regarding dementia risk reduc-
tion: Optimal KBP, Low Knowledge-Poor Behavior, and Low Belief-Poor Be-
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havior. Individuals with healthy behaviors (Optimal KBP type) accounted for
39.8%, while those with poor behaviors (the two low types) accounted for 61.2%.
Among those with poor behaviors, 62.0% had low knowledge and 38.0% had low
beliefs.

The Optimal KBP group demonstrated high levels across all three domains and
had higher education levels. Comprising 39.8% of the sample, these individuals
exhibited congruence between knowledge, beliefs, and behaviors, with higher
education enabling them to actively acquire dementia-related knowledge, iden-
tify risks, and seek medical help. This group would benefit from general media
campaigns or routine community education without requiring intensive inter-
ventions to control dementia risk and maintain cognitive function. This group
also showed the highest cognitive function and lowest dementia risk, consistent
with previous research demonstrating that healthier lifestyles are associated with
lower dementia risk and better cognitive outcomes [27].

The Low Knowledge-Poor Behavior group exhibited low levels of dementia pre-
vention knowledge and risk-reducing behaviors despite relatively high prevention
beliefs, resulting in higher dementia risk. Representing 37.4% of the sample,
these individuals lacked the knowledge necessary to translate their beliefs into
action. For this group, targeted dementia education to improve knowledge and
promote healthy lifestyles is essential. This group also showed the poorest cog-
nitive function (22.51$±$5.39), indicating existing cognitive decline. Without
proper management of mild cognitive impairment, annual conversion rates to
dementia can reach 20% [28]. Combined with lower education levels and lim-
ited ability to actively seek health information, this group warrants particular
attention and support from community health services.

The Low Belief-Poor Behavior group showed high knowledge but low beliefs
and risk-reducing behaviors. Comprising 22.7% of the sample, these individuals
would not benefit from knowledge education alone. Research indicates that de-
mentia prevention beliefs influence health behavior adherence and are affected
by factors beyond knowledge, including age, education, family history of demen-
tia, subjective memory complaints, and willingness to know one’s risk [29]. For
this group, interventions should target beliefs using motivational/attitudinal ap-
proaches such as motivational interviewing [30], behavioral activation [31], and
behavioral economics [32]. Motivational interviewing is a collaborative, goal-
oriented communication style that addresses ambivalence about behavior change
to enhance intrinsic motivation. Behavioral activation strengthens individual re-
sponsibility and self-efficacy through actionable goal-setting and has been used
to promote brain-healthy behaviors [31]. Behavioral economics combines psy-
chological and economic principles to develop positive, automatic, habit-based
behaviors by modifying personal environments or daily structures, an approach
widely adopted in primary public health settings [33].

Knowledge and Beliefs as Key Intervention Targets According to the
Health Belief Model, beliefs about health behaviors are critical determinants
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of behavior change [8]. Our previous research demonstrated that both demen-
tia prevention knowledge and beliefs significantly influence health behaviors in
adults [34]. This study found significant differences across the three KBP types
in education level and MoCA and CAIDE scores (P<0.05). The Optimal KBP
group had significantly more education than the other two groups. The Low
Knowledge-Poor Behavior group showed significantly poorer cognitive function
than the other groups, while both poor behavior groups had significantly higher
dementia risk than the Optimal KBP group. Compared with the Optimal KBP
group, the Low Knowledge-Poor Behavior group already exhibited significant
cognitive decline, while the Low Belief-Poor Behavior group showed comparable
cognitive function but similarly elevated dementia risk. These findings indicate
that both knowledge and beliefs regarding dementia risk reduction are impor-
tant targets for intervention.

Conclusion

Community-dwelling middle-aged and elderly adults exhibit distinct KBP ty-
pologies regarding dementia risk reduction, with significant differences in ed-
ucation level, dementia risk, and cognitive function across types. Developing
targeted dementia prevention strategies tailored to the specific characteristics of
each KBP typology may effectively reduce dementia risk and maintain or slow
cognitive decline. This study focused on community health examination atten-
dees, which may not fully represent the broader community population. Future
research should expand survey locations and sample sizes to more comprehen-
sively characterize dementia risk and brain health-related lifestyle behaviors in
community populations.
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