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Abstract

This study aimed to explore the applicability of a dementia prevention lifestyle change program based on the Health Belief
Model in the community. A total of 9 participants were included in this study. The participants completed a 10-session
program using the KEEP strategy. Assessments, qualitative interviews, and a 4-week follow-up were conducted to evaluate
the effectiveness of the program. Lifestyle change motivation significantly improved, particularly perceived benefits (P=.018)
and self-efficacy (P=.034). Lifestyle behaviors also significantly improved, including cognitive, social, and health-promoting
activities (P=.016, 0.011, and 0.027, respectively). Multifaceted lifestyles showed significant improvements in physical activity
and activity participation (P=.008 and 0.01 I, respectively). Depression significantly decreased (P=.018). The postintervention
interviews revealed high participant satisfaction and positive changes in dementia prevention motivation and behaviors. The
4-week follow-up showed that most participants successfully implemented the plans. The dementia prevention lifestyle
change program based on the Health Belief Model is effective and applicable in the community, demonstrating significant
improvements in various health-related aspects.
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e A dementia prevention lifestyle change program based on the Health Belief Model was developed and its applicability
in the community was examined.

e Lifestyle change motivation significantly improved, particularly in perceived benefits and self-efficacy.

e Lifestyle behaviors significantly improved in cognitive, social, and health-promoting activities, as well as the
total score.

e Multifaceted lifestyles improved in physical activity, active participation, and the total score, and depression
significantly decreased.

e Participants reported high satisfaction and positive changes in both dementia prevention motivation and behaviors.
The 4-week follow-up confirmed successful plan implementation.

Introduction

Dementia is a significant public health issue affecting
approximately 55 million people worldwide, and this number
is expected to triple by 2050.! Furthermore, approximately
10million new cases are reported annually. In 2020, the
number of patients with dementia aged 65 years and older in
South Korea was 832000, and this number is expected to
increase to 3.02 million by 2050.? Furthermore, patients with
early-onset dementia (<65 years of age) account for 11% of

the total number of patients with dementia.’ Dementia causes
memory, language, and orientation problems and signifi-
cantly impairs activities of daily living, thereby placing a
heavy burden on patients and their families as the disease
progresses.*

No cure for dementia has been found. Therefore, dementia
prevention and management are critical. Healthy lifestyle hab-
its have a significant effect on reducing dementia risk.> The
World Health Organization recommends lifestyle changes,
such as regular exercise, healthy eating, and alcohol and
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tobacco avoidance, for dementia prevention.® Furthermore,
40% of dementia cases can be prevented by addressing modi-
fiable risk factors, such as obesity, depression, and lack of
physical activity.” Many studies have investigated the effects
of lifestyle interventions on dementia prevention and reported
that adhering to a healthy lifestyle can improve cognitive func-
tion and reduce or delay dementia risk.®

The South Korean government has promoted dementia
prevention lifestyle practices through initiatives such as the
“3.3.3 Dementia Prevention Guidelines” and related exercise
programs.* Despite these efforts, the practice level among
Korean seniors remains low, with average scores of 40 to 64
out of 100, and the practice frequency is limited to 2 to 3 days
a week.”"!! Awareness and attitudes toward dementia preven-
tion have been reported to be poor among individuals in their
50s and 60s,'? which highlights the need for education pro-
grams targeting younger age groups.

Understanding health-related choices is crucial. Several
social-cognitive models have been developed to identify spe-
cific beliefs and attitudes that influence behaviors involving
complex cognitive processes, such as perceived benefits and
barriers.!*!* Therefore, understanding internal factors such
as attitudes and beliefs about dementia prevention is neces-
sary.!>!¢ The Health Belief Model (HBM) is widely used to
understand health behaviors and promotions.'”!8 This model
can be used to identify internal factors necessary for behav-
ioral changes and predict preventive health behaviors.!>!°
The HBM suggests that individuals are more likely to engage
in health behaviors when they perceive susceptibility to a
disease, recognize its severity, believe in the benefits of
changing behaviors, and identify fewer barriers to
changes.?**! The HBM initially used 4 main constructs—
perceived susceptibility, perceived severity, perceived bene-
fits, and perceived barriers—to predict various health
behaviors, including dementia prevention. Later, additional
constructs—cues for action, general health motivation, and
self-efficacy—were added.?*?

Several studies using the expanded HBM have investi-
gated the belief factors influencing dementia prevention
behaviors.?®2” Oh reported that self-efficacy plays a signifi-
cant role in preventing dementia-related behaviors in older
adults. Additionally, Li et al*® reported that perceived suscep-
tibility, perceived barriers, and self-efficacy are significantly
associated with health-promoting lifestyles. These findings
underscore the importance of health beliefs in dementia pre-
vention behaviors and highlight the need for further

intervention studies. However, intervention studies based on
the HBM and those applying lifestyle interventions for
dementia prevention are lacking,”® thereby hindering the
development of effective dementia prevention strategies
based on health beliefs and lifestyle changes.

Therefore, this study aimed to investigate the applicabil-
ity of a “dementia prevention lifestyle change motivation
and behavioral reinforcement program” based on the HBM
in community-dwelling middle-aged and older adults.
Additionally, this study aimed to demonstrate the impor-
tance of health beliefs and behaviors in dementia preven-
tion by evaluating changes in dementia prevention lifestyle
motivation, lifestyle behaviors, multifaceted lifestyles, and
depression. The findings of this study can contribute to the
establishment of foundational data for developing and
implementing effective community-based dementia pre-
vention programs.

Methods
Study Design and Data Collection

This study used a mixed-method approach with a one-group
pretest-posttest design to examine the intervention effects by
collecting quantitative and qualitative data. The study fol-
lowed the following sequence: preassessment, intervention
program implementation, post assessment, follow-up man-
agement, and data analysis. This study was conducted at
Yonsei University’s Mirae Campus, Wonju, South Korea
from December 27, 2023 to March 6, 2024, with a total dura-
tion from preassessment to the study’s conclusion of
10 weeks. Figure 1 shows the study procedure. Additionally,
the study has followed the relevant EQUATOR guidelines
for reporting, the STROBE cohort reporting guidelines.

Study Participants

This study included community residents of Wonju City,
Gangwon Province, South Korea, aged 55years and older.
Participants were recruited through advertisements at Yonsei
University’s Wonju Campus. A total of 9 individuals were
recruited for the study, and all met the inclusion criteria and
did not meet any exclusion criteria. The inclusion criteria
were community-dwelling individuals, those aged = 55 years,
and those not diagnosed with dementia. The exclusion crite-
ria were individuals suspected of having mild dementia (a
Korean-Mini-Mental Status Examination [K-MMSE] score
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Participant Recruitment and Selection

!
Pre-Assessment
e K-MCLHB-DRR * Dementia Prevention Behavior Scale
* YLP-BREF ¢ Korean version of PHQ-9
l

Dementia Prevention Lifestyle Change Motivation and Behavioral
Reinforcement Program (5 weeks)

Group Sessions Total of 10 sessions, 1 hour per session,
twice a week
1:9 in-person activities

)
Post-Assessment
e K-MCLHB-DRR ¢ Dementia Prevention Behavior Scale
* YLP-BREF ¢ Korean version of PHQ-9

* Qualitative Interview

!

Follow-Up Management (4 weeks)

Individual Sessions Total of 4 sessions, 30 minutes per
session, once a week
1:1 in-person feedback

!

Data Analysis

K-MCLHB-DRR, Korean version of the Motivation to Change Lifestyle and
Health Behaviors for Dementia Risk Reduction Scale; PHQ-9, Patient Health
Questionnaire-9; YLP-BREF, Yonsei Lifestyle Profile-BREF

Figure |. Research process.

of=19) and those who refused to participate or decided to
withdraw from the study.
This study was approved by the Yonsei University

Mirae Campus’ Institutional Review Board (approval no: assessments.

1041849-202311-SB-223-02), which was conducted in
accordance with the Declaration of Helsinki. Informed con-
sent was obtained from all participants before the
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Outcome Measures

The questionnaire used in this study is a collection of vali-
dated instruments.

The Korean Version of the Motivation to Change
Lifestyle and Health Behaviors for Dementia Risk
Reduction (K-MCLHB-DRR) Scale

The original MCLHB-DRR scale was developed by Kim et al'®
and translated into Korean by An et al*® The K-MCLHB-DRR
scale assesses beliefs about lifestyle changes to reduce demen-
tia risk in adults aged = 50years. The scale comprises 26 items
covering 7 HBM domains: perceived susceptibility, perceived
severity, perceived benefits, perceived barriers, cues for action,
general health motivation, and self-efficacy. All items are
scored on a 5-point Likert scale. The higher the score, the stron-
ger the beliefs. The K-MCLHB-DRR scale demonstrated high
reliability (Cronbach’s o.=.82-.90).

The Dementia Preventive Behavior Scale

The Dementia Preventive Behavior Scale was developed by
Yu?® and revised by Oh.?” The Dementia Preventive Behavior
Scale evaluates cognitive, social, and health-promoting
dementia prevention behaviors. The scale comprises 13
items. The items are scored on a 4-point scale. The higher the
score, the better the behavior. The scale demonstrated high
reliability (Cronbach’s a.=.72-.85).

The Yonsei Lifestyle Profile-Bref (YLP-BREF)

The YLP-BREF was developed by Park et al.3! The YLP-
BREF assesses multifaceted lifestyles, including physical
activity, activity participation, and nutrition, in older adults.
The YLP-BREF comprises 22 items. The items are scored on
a 5-point scale with cutoff scores for each domain. The YLP-
BREF demonstrated high reliability (Cronbach’s a.=.80).

The Korean Version of the Patient Health
Questionnaire-9 (PHQ-9)

The original PHQ was developed by Spitzer et al’? and trans-
lated into Korean by Han et al** The PHQ-9 evaluates depres-
sion over the past 2weeks. The questionnaire comprises 9
items. The items are scored on a 4-point scale. The total
score ranges from 0 to 27, with a clinical cutoff of 5. The
PHQ-9 demonstrated high reliability (Cronbach’s o.=.88).

Postintervention Interview

One-on-one interviews were conducted to evaluate the quali-
tative outcomes related to changes in dementia prevention
lifestyle motivation and lifestyle behaviors, complementing

the quantitative results measured using assessment tools. The
interviews were conducted by the first author, a licensed
occupational therapist who made every effort to maintain
objectivity throughout the process. These semistructured
interviews evaluated perceived changes and program satis-
faction and allowed participants to share their experiences
through open-ended questions. The semistructured interview
guide was reviewed by a faculty member from the Department
of Occupational Therapy to ensure its validity and rigor. The
10 to 15-min interview data were analyzed and categorized
to provide additional insights into a more comprehensive
understanding of the participants’ experiences.

Intervention

The dementia prevention lifestyle change motivation and
behavioral reinforcement program was implemented by the
first author through group sessions with middle-aged and
older adults. The program consisted of 10 sessions delivered
twice a week for 5 weeks. Each session lasted for 1 h. Before
implementation, the program was reviewed by 3 professors
with experience in older adults-related research from the
Department of Occupational Therapy and 1 occupational
therapist from a dementia relief center to confirm its appro-
priateness and direction.

Overall Program Composition by Themes and
Intervention Strategies

Overall program composition by themes. The program incor-
porated 2 main themes: dementia prevention lifestyle change
motivation and dementia prevention lifestyle behavior.
Based on the HBM, the dementia prevention lifestyle change
motivation addressed perceived susceptibility, perceived
severity, perceived benefits, perceived barriers, cues for
action, general health motivation, and self-efficacy.'®* The
dementia prevention lifestyle behavior followed the “3.3.3
Dementia Prevention Guidelines” and included exercise,
diet, communication, reading, and health checkups.?

The first 7 sessions of the program covered topics based
on the 7 HBM constructs and the 3.3.3 Dementia Prevention
Guidelines. The final 3 sessions focused on lifestyle change
motivation for exercise, diet, and reading and on the devel-
opment of plans for dementia prevention behaviors to be
practiced independently after the program. The participants
were provided personalized support, including customized
exercise methods, nutritional guidelines, and cognitive activ-
ity materials, to help them develop individualized strategies.
A ceremony was held at the end of the program for awarding
certificates, and a “self-habit formation kit” was provided to
support the implementation of the plans. This kit was
designed to help participants independently execute their
exercise, dietary, and reading plans over the 4-week period
after the program. It was part of the intervention to reinforce
the introduced lifestyle changes and dementia prevention



An et al 5
Table I. Overall Program Composition by Themes and Intervention Strategies.
Session Themes Composition
| Enhance perceived (K) Definition, causes, and demographics of dementia
susceptibility and (E) Self-evaluation and discussion (12 risk factors checklist and personal risk assessment)
introduce prevention (E) Dementia prevention exercise
exercises (P) Daily exercise plan
2 Enhance perceived (K) Public fear statistics and dementia symptoms
severity and promote (E) Self-evaluation and discussion (dementia fear checklist and personal worries)
exercise methods (E) Strengthening exercises using resistance bands (TheraBand)
(P) Daily TheraBand exercise plan
3 Enhance perceived (K) Benefits of lifestyle changes
benefits and promote (E) Self-evaluation and discussion (dietary changes and new information)
dietary habits (E) Experience with the MIND (Mediterranean-DASH Diet Intervention for
Neurodegenerative Delay) diet and meal planning
(P) Daily dietary habits and meal plans
4 Address perceived (K) Barriers to lifestyle changes
barriers and promote (E) Self-evaluation and discussion (social activity barriers and overcoming obstacles)
social relationships and (E) “Manitto” mission for social relationships and community café visits for social participation
participation (P) Daily social participation plan
5 Enhance cues for action (K) Dementia signs and mild cognitive impairment
and promote reading (E) Self-evaluation and discussion (cues for action and key influencers)
(cognitive activities) (E) “Exciting Brain Exercises” program: completing tasks to improve attention, working
memory, executive function, and other cognitive skills
(P) Daily brain exercise plan
6 Enhance general health (K) Concept and status of subjective health
motivation and promote (E) Self-evaluation and discussion (health status and efforts to monitor health)
health checkups (E) Early screening for dementia using the “Dementia Check App” and health checkups at the
Flagship Park
(P) Daily use of the Dementia Check App
7 Enhance self-efficacy (K) Concept of self-efficacy and its association with dementia
and promote stress (E) Self-evaluation and discussion (Self-Efficacy Scale Checklist, exercise, diet, and reading in
management *3.3.3 Dementia Prevention Guidelines”)
(E) Learning stress management techniques through mindfulness meditation and keeping a
gratitude journal
(P) Daily mindfulness meditation and gratitude journal
8-10 Enhance motivation and (K) Review of motivation for exercise, diet, and reading
promote integration (E) Self-evaluation and discussion of each habit
habits after the program (E) Selection and creation of an implementation strategy for each habit

(P) Daily pilot application for exercise, diet, and reading

Notes. All themes are described as “dementia prevention lifestyle change motivation: 7 constructs of the HBM” and “dementia prevention lifestyle

behaviors: topics from the 3.3.3 Dementia Prevention Guidelines.”

behaviors. Supplemental Figure S1 shows a detailed list of
the kit components.

Overall program composition by intervention strategies. Based on
the Lifestyle-Decision, Execution, Personal Factor, Environ-
ment, Resources model, the KEEP strategy was used to pro-
mote a healthy lifestyle through 4 stages: knowledge (K),
evaluation (E), experience (E), and plan (P).** The knowledge
and evaluation stages involved group sessions to introduce
concepts and individual sessions for self-assessment follow-
ing the HBM to facilitate dementia prevention lifestyle
changes. The experience and plan stages were used to practice
behaviors and develop action plans. Supplemental Table S1

shows a detailed explanation of the KEEP strategy. Table 1
shows an overview of the overall program composition by
themes and intervention strategies. A specific example of
applying the program composition is shown in Figure 2.

Follow-up management. The participants followed the exer-
cise, diet, and reading plans for 4 weeks using the self-habit
formation kits, recording their weekly implementation and
reflections in habit logs. Habit formation logs were used to
record weekly implementation frequencies, and the partici-
pants provided feedback on their practices. Additionally, a
30-min one-on-one feedback session was conducted weekly
to assess progress and provide tailored practical guidance for
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Dementia prevention lifestyle change motivation (health beliefs)

Evaluation

Knowledge

Introduction to the concept and current status of
subjective health status

Dementia prevention lifestyle behaviors

Checking subjective health status, definition of
health, and efforts to monitor health

Experience

Experience with the “Dementia Risk Check™ using
the dementia check app and health status
examination and monitoring at the flagship park

Establishing a plan for the dementia check app “Brain
Health Trainer” examination

The sixth session of the program is presented as an example.

Figure 2. Example of the application of the program composition by themes and intervention strategies.

sustainable improvement. Exercise adjustments, such as
chair squats, were made to accommodate the health status
and minimize pain. Dietary guidance involved alternative
foods and increased water and vegetable intake. Reading
activities were supplemented with cognitive exercises, such
as Sudoku and word puzzles. The success of the participants’
exercise, diet, and reading plans was evaluated after 4 weeks,
and the total weekly implementation rate was calculated.

Data Analysis

Sociodemographic data were analyzed using descriptive
analyses, whereas the pre- and postprogram changes in life-
style change motivation, lifestyle behaviors, multifaceted
lifestyle, and depression were analyzed using the Wilcoxon

signed-rank test. In this study, the Wilcoxon signed-rank test,
a nonparametric test proposed by Wilcoxon and commonly
used in pre- and postexperimental comparisons,*’ was used
due to the small sample size and non-normal data distribu-
tion.>63® All analyses were performed using IBM SPSS ver-
sion 27.0. A P-value <.05 indicated statistical significance.

Results

General Characteristics of the Participants

A total of 9 participants were included in this study. All par-
ticipants were females with a mean age of 62.44 (standard
deviation [SD]=1.59)years. The mean K-MMSE-2 score of
the participants was 26.89 (SD=1.62). Most participants
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Table 2. General Characteristics of the Study Participants.

Variables Number (%)
Gender

Female 9 (100)
Age, mean (SD) 62.44 (1.59)
K-MMSE-2 score, mean (SD) 26.89 (1.62)
Marital status

Married 7(77.8)

Divorced I (I1.1)

Widowed I (11.1)
Educational level

Elementary school graduate 3 (33.3)

Middle school graduate 3(333)

High school graduate 3(33.3)
Employment status

Currently employed (university custodian) 9 (100)
Subjective health status

Very healthy I (10.1)

Healthy 2 (22.2)

Neutral 4 (44.4)

Unhealthy 2 (22.2)
Chronic diseases (medication or treatment)

None 3 (33.3)

Hypertension I (I1.1)

Diabetes I (lI1.1)

Hyperlipidemia I (I1.1)

Arthritis 2 (22.2)

Kidney disease I (I1.1)

Inflammation I (I1.1)
Relatives/friends diagnosed with dementia

Yes 6 (66.7)

No 3(33.3)
Caregiving relatives/friends with dementia

Yes I (11.1)

No 8 (88.9)

Note. K-MMSE-2 =Korean-Mini-Mental Status Examination second Edition;
SD =standard deviation.

were married (77.8%). All participants were employed as
university custodians and had diverse educational back-
grounds. Additionally, most of them had relatives or friends
with dementia (66.7%), and only 1 was a caregiver. The par-
ticipants had diverse health conditions. Regarding the sub-
jective health status of the participants, 1 reported a very
healthy status, 2 reported a healthy status, 4 reported a neu-
tral status, and 2 reported an unhealthy status. All partici-
pants completed the 10-session program, with an average
attendance of 9.67 sessions. Table 2 shows the participants’
characteristics.

Pre- and Postintervention Changes in the
Outcome Measures

The pre- and postscore changes in the outcome measures
were analyzed using the Wilcoxon signed-rank test.

A significant improvement was observed in participants’
dementia prevention lifestyle change motivation, particu-
larly in perceived benefits (P=.018) and self-efficacy
(P=.034). However, no significant changes were observed in
perceived susceptibility, perceived severity, perceived barri-
ers, cues for action, and general health motivation (P=.671,
0.809, 0.057, 0.280, and 0.673, respectively). A significant
improvement was observed in dementia prevention lifestyle
behaviors, including cognitive (P=.016), social (P=.011),
and health-promoting activities (P=.027) and the Dementia
Preventive Behavior Scale total score (P=.012). Regarding
multifaceted lifestyles, a significant improvement was
observed in physical activity (P=.008), activity participation
(P=.011), and the YLP-BREF total score (P=.008).
However, no significant improvement was observed in nutri-
tion (P=.063). Depression scores significantly decreased by
3.55 points (P=.018), with all participants scoring <5 after
the intervention, indicating no depression (Table 3).

Postintervention Interview Results

Supplemental Table S2 shows a summary and categorization
of the postintervention interview responses. The postinterven-
tion interviews revealed that the participants were motivated
to adopt dementia preventive lifestyles and showed positive
changes in motivation and behaviors related to exercise, diet,
and cognitive activities. Many participants appreciated the
structured KEEP strategy, which integrated education with
practical activities. Supplemental Table S3 shows responses in
detail. Regarding dementia prevention lifestyle change moti-
vation, Participant 1 shared a shift in perceived susceptibility,
stating, “I realized that I can’t continue living like this,” and
Participant 2 noted a change in perceived benefits, saying,
“After participating in the program, I feel like I can reduce my
risk of dementia.” Regarding dementia prevention lifestyle
behaviors, Participant 9 stated, “I started exercising in the
morning, and I don’t feel sluggish anymore,” and Participant 5
described dietary changes, saying, “I rarely ate meat or fish
before, but now I'm trying to eat a little more.” The partici-
pants suggested expanding the age range, adding sessions, and
extending the program duration to improve the program.

Follow-Up Management Results

All participants attended the 4-week weekly one-on-one
feedback sessions. Implementation was recorded as “O”
(completed) or “X” (not completed) in the habit logs.
Supplemental Table S4 shows the 4-week follow-up imple-
mentation results for the exercise, diet, and reading plans.
The implementation rate for the exercise plan increased from
77.8% in week 1 to 88.9% in week 4. The implementation
rate for the diet plan recovered to 100% in week 4 after a
brief decline. The implementation rate for the reading plan
increased from 66.7% in week 1 to 100% in week 4. These
rates indicate participants’ consistent implementation with
the program’s lifestyle goals across the 4 weeks.
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Table 3. Pre- and Postintervention Changes in Outcome Measures.

Prescore Postscore
Variables Mean (SD) Mean (SD) P-value
K-MCLHB-DRR
Perceived susceptibility 12.11 (2.42) 11.33 (3.12) 671
Perceived severity 15.22 (1.86) 15.33 (2.29) .809
Perceived benefits 16.22 (1.09) 18.44 (1.74) .018*
Perceived barriers 13.00 (3.67) 10.89 (2.52) .057
Cues for action 14.89 (3.18) 14.11 (3.10) .280
General health motivation 18.00 (2.18) 18.44 (1.51) 673
Self-efficacy 8.00 (1.32) 9.33 (0.87) .034*
Dementia prevention behaviors
Cognitive activity 8.56 (0.56) 10.00 (1.12) .0l16*
Social activity 13.00 (1.66) 15.33 (0.71) Ol11*
Health-promoting activity 19.22 (2.22) 21.22 (1.39) .027%
Total score 40.78 (3.42) 46.56 (1.59) .012*%
YLP-BREF
Physical activity 9.78 (0.97) 13.67 (2.40) .008**
Activity participation 9.00 (0.97) 12.56 (2.79) Ol*
Nutrition 39.22 (7.68) 44.44 (2.92) .063
Total score 58.00 (7.43) 70.67 (5.66) .008**
PHQ-9 4.44 (4.45) 0.89 (1.36) .018*

Note. *p < .05, *p < .01.

K-MCLHB-DRR =Korean version of the Motivation to Change Lifestyle and Health Behaviors for Dementia Risk Reduction; PHQ-9 = Patient Health
Questionnaire-9; SD =standard deviation; YLP-BREF = Yonsei Lifestyle Profile-BREF.

Discussion

In this study, a dementia prevention lifestyle change motiva-
tion and behavioral reinforcement program was applied to
community-dwelling middle-aged and older adults. Although
significant progress has been made in preventive interven-
tions for other diseases, research on dementia prevention is
limited.?83738 Therefore this study addressed this gap by
reviewing the relevant literature and consulting experts to
refine the program’s design. The 10-session program, which
integrates lifestyle motivation and behaviors, was imple-
mented over 5 weeks.

The postintervention interviews identified “dementia pre-
vention lifestyle behaviors” and “intervention strategies” as
key factors for enhancing motivation and behavior.
Furthermore, exercise planning sessions were found to be
beneficial, emphasizing the need for tailored strategies.®
Additionally, the participants valued the knowledge and
evaluation components of the KEEP strategy for improving
motivation. Engaging in activities such as exercise is crucial
to activating readiness and behavioral change, which high-
lights the importance of applying acquired knowledge in
practice.?7-38:40

This study primarily assessed changes in dementia pre-
vention lifestyle motivation and behaviors using the HBM.
Measuring health beliefs is necessary for understanding

behavioral changes.?® This study showed improvements in
dementia prevention motivation, with higher scores in all
subdomains except perceived barriers. After the intervention,
the participants showed reduced perceived barriers, per-
ceived susceptibility, and cues for action. These findings
indicate increased awareness and control over dementia risk.

This study showed significant improvements in per-
ceived benefits and self-efficacy. These findings are con-
sistent with those of Pipatpiboon et al.*' Self-efficacy has
been reported to have a mediating effect on the relation-
ship between perceived benefits and lifestyle changes.?
These variables have a greater impact on behavioral change
than social norms or attitudes.*? In this study, the partici-
pants demonstrated strong intentions to adopt the prac-
tices, reflecting an increased belief in the positive effects
of their behaviors and confidence in making changes.
Wilson et al*® investigated barriers to dementia risk reduc-
tion behaviors and reported that participants were less
informed about dementia risk reduction and perceived
self-efficacy was lower for dementia than for other health
conditions. Our program, which focuses on perceived sus-
ceptibility and barriers and educating participants about
the benefits of lifestyle changes, helps address these gaps.

This study showed significant improvements in cognitive,
social, and health-promoting behaviors. These findings indi-
cate the positive impact of the 3.3.3 Dementia Prevention
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Guidelines-based intervention. Furthermore, the participants
reported adopting healthier behaviors in exercise, diet, and
reading, indicating that the program led to increased motiva-
tion and tangible changes in daily life.

The intervention significantly improved physical activity
and participation, with increased frequency and intensity of
exercise and activities. Although no significant dietary
changes were observed, the participants valued foods for
preventing dementia and attempted to adjust their eating
habits. Furthermore, a significant decrease in depression was
observed, with the participants no longer meeting the depres-
sive disorder criteria after the intervention. These findings
are consistent with those of a previous study.** These find-
ings indicate that the program boosted vitality, developed
dementia prevention habits, and enhanced self-efficacy.
Regarding the improvement in depression scores, the posi-
tive changes could also be influenced by the relational
aspects of the intervention. While the intervention focused
on lifestyle changes, the mentorship and emotional support
provided by the occupational therapist may have played a
key role in contributing to participants’ emotional well-being
and reducing depression.

The follow-up results showed increased implementation
rates for exercise, diet, and reading plans, supported by quali-
tative insights from the interviews. These findings indicate the
effectiveness of individualized strategies, such as self-habit
formation kits and feedback, in maintaining lifestyle changes.
Despite the limitations of public infrastructure for dementia
management,* the success of this approach with minimal
resources indicates its applicability in community settings.

The participants suggested incorporating exercise and
cognitive sessions, extending the program duration, and
broadening the age range to improve the program. These
suggestions align with the fourth National Dementia Plan,
which emphasizes the implementation of dementia preven-
tion guidelines across the lifespan.* These improvements
can enhance program satisfaction and applicability and con-
tribute to community-based dementia prevention efforts.

Limitations and Recommendations for Future
Studies

This study has some limitations. First, the small sample
size and convenience sampling may limit the generaliz-
ability of the findings. Additionally, the sample size was
not determined based on a power analysis, which could
affect the reliability of the results. Future studies should
consider random sampling and power analysis to ensure a
more representative and adequately sized sample. Second,
the one-group pretest-posttest design, which lacks a con-
trol group, limits causal inferences. Therefore, future stud-
ies with experimental and control groups are needed to
strengthen the program’s reliability. Third, the post-inter-
vention interviews were conducted by the first author,

which could introduce potential bias. Although standard-
ized procedures were followed to maintain objectivity, the
possibility of bias remains. This should be considered
when interpreting the study findings.

Implications

To the best of our knowledge, this is the first empirical study
to integrate lifestyle modification with actual behaviors in the
context of dementia prevention. Previous studies have
focused solely on theoretical approaches. This study employed
the KEEP strategy to motivate participants and facilitate
behavioral change. This approach highlights the importance
of lifestyle modification for dementia prevention and pro-
motes the adoption of healthy behavior. Furthermore, the self-
habit formation kits and individualized feedback during
follow-up significantly enhanced the participants’ ability to
independently maintain lifestyle changes. This indicates that
collaboration with community organizations can effectively
promote dementia prevention with minimal resources.

Conclusion

This study showed that the dementia prevention program
based on the HBM has a positive impact on various aspects
of participants’ lives and can be applicable in community set-
tings. As the first empirical attempt to integrate lifestyle
motivation with behaviors, this study provides foundational
data crucial to developing and applying effective dementia
prevention programs for community-dwelling middle-aged
and older adults.

Acknowledgments

We gratefully acknowledge all the study participants for their time
and invaluable contribution to this study.

Author contributions (CRediT authorship
contribution statement)

Hyunseo An: Conceptualization, Methodology, Investigation, Data
curation, Formal analysis, Writing — original draft, Project adminis-
tration. Ickpyo Hong: Supervision, Writing — review & editing.
Dae-Sung Han: Supervision, Writing — review & editing. Hae Yean
Park: Supervision, Funding acquisition, Project administration,
Resources, Writing — review & editing.

Data Availability Statement

The data that support the findings of this study are available from
the corresponding author upon reasonable request.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.



10

INQUIRY

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical Approval and Informed Consent

The Yonsei University Mirae Campus’ Institutional Review Board
approved the study (approval no: 1041849-202311-SB-223-02),
which was conducted in accordance with the Declaration of
Helsinki. Informed consents were obtained from all participants
before the assessments.

ORCID iD

Hyunseo An

https://orcid.org/0009-0001-4529-2313

Supplemental Material

Supplemental material for this article is available online.

References

1.

10.

World Health Organization. Dementia. n.d. Accessed October
10, 2023. https://www.who.int/news-room/fact-sheets/detail/
dementia

. Ministry of Health and Welfare, Central Dementia Center.

Production and declaration of the Dementia Prevention
Guidelines 3.3.3. 2014. Accessed November 15, 2023.
https://www.nid.or.kr/notification/activity view.aspx?board
seq=409;2014.

. Central Dementia Center. Korean dementia observatory 2021.

2022. Accessed December 5, 2023. https://www.nid.or.kr/info/
dataroom_view.aspx?BID=243

. Lee DW, Seong S-J. Korean national dementia plans: from 1st

to 3rd. J Korean Med Assoc.2018;61(5):298-303. doi:10.5124/
jkma.2018.61.5.298

. Central Dementia Center. Research on the development of

dementia prevention practice index. 2016. Accessed October
25, 2023. https://scienceon.kisti.re.kr/srch/selectPORSrchRe-
port.do?cn=TRK0201900000676

. World Health Organization. 2017. Global action plan on the pub-

lic health response to dementia 2017 - 2025. Accessed November
30, 2023. https://www.who.int/publications/i/item/global-action-
plan-on-the-public-health-response-to-dementia-2017---2025

. Livingston G, Huntley J, Sommerlad A, et al. Dementia pre-

vention, intervention, and care: 2020 report of the Lancet
Commission. Lancet. 2020;396(10248):413-446. doi:10.1016/
S0140-6736(20)30367-6

. Kivipelto M, Mangialasche F, Ngandu T. Lifestyle interven-

tions to prevent cognitive impairment, dementia and Alzheimer
disease. Nat Rev Neurol. 2018;14(11):653-666. doi:10.1038/
s41582-018-0070-3

. Cho I. Lifestyle behaviors for the prevention of Alzheimer’s

disease in middle-aged and older adults. J Humanit Soc Sci.
2019;10(2):455-468. doi:10.22143/HSS21.10.2.33

Kim K-M, Yang Y-O. The dementia knowledge, attitude and
preventive behavior of the elderly lived in the urban-rural com-
plex city. J Korea Acad Ind Coop Soc. 2016;17(1):485-492.
doi:10.5762/KAIS.2016.17.1.485

. Ryu M-H, Lee J-W. The effect of perceived health status,

fear of dementia and dementia health beliefs on dementia

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

preventive behavioramong middle-aged.J Korea Acad Ind Coop
Soc. 2022;23(11):293-302. doi:10.5762/KAIS.2022.23.11.293
Central Dementia Center, Myongji Hospital. The development
and application of recognition survey for dementia. Accessed
December 1, 2023. https://gm.nid.or.kr/community/pds_view.
aspx?bid=230; 2021.

Glanz K. Behavioural & social sciences research. 2016.
Accessed October 18, 2023. https://obssr.od.nih.gov/wp-con-
tent/uploads/2016/05/Social-and-Behavioral-Theories.pdf
Sutton S. Health behavior: psychosocial theories. In: Smelser
NIJ, Baltes PB, eds. International Encyclopedia of the Social &
Behavioral Sciences. Elsevier; 2001:6499-6506.

Champion VL. Instrument development for health belief
model constructs. ANS Adv Nurs Sci. 1984;6(3):73-85.
doi:10.1097/00012272-198404000-0001 1

Kim S, Sargent-Cox K, Cherbuin N, Anstey KJ. Development
of the motivation to change lifestyle and health behaviours for
dementia risk reduction scale. Dement Geriatr Cogn Dis Extra.
2014;4(2):172-183. doi:10.1159/000362228

Glanz K, Rimer B, Lewis F, eds. Health Behavior and Health
Education. 3rd ed. Jossey-Bass; 2002.

Guvenc G, Akyuz A, Acikel CH. Health belief model scale
for cervical cancer and pap smear test: psychometric test-
ing. J Adv Nurs. 2011;67(2):428-437. doi:10.1111/j.1365-
2648.2010.05450.x

Janz NK, Becker MH. The health belief model: a decade
later. Health Educ Q. 1984;11(1):1-47. doi:10.1177/1090198
18401100101

Rosenstock IM, Strecher VI, Becker MH. Social learning theory
and the health belief model. Health Educ Q. 1988;15(2):175-
183. doi:10.1177/109019818801500203

Janz NK, Champion VL, Strecher VJ. The health belief model.
In: Glanz K, Rimer B, Lewis F, eds. Health Behavior and
Health Education: Theory, Research, and Practice. Jossey-
Bass; 2002:31-44.

Glanz K, Rimer BK, Viswanath K, eds. Health Behavior and
Health Education: Theory, Research, and Practice. 4th ed.
Jossey-Bass; 2008.

Jo H, Kim C, Lee H, Jeong H. A meta-analysis of health related
behavior study based on health belief model in Korean. Korean
J Health Psychol. 2004;9(1):69-84.

Lee B, Sohn Y, Lee S, Yoon M, Kim M, Kim C. An effi-
cacy of social cognitive theory to predict health behav-
ior: A meta-analysis on the health belief model studies in
Korea. Public Relat J. 2014;18(2):163-206. doi:10.15814/
jpr.2014.18.2.163

Reynolds KD, Spruijt-Metz D, Unger J. Health behav-
iour research and intervention. In: Wallace RB, ed. Public
Health and Preventive Medicine. McGraw Hill Education;
2007:941-942.

Li H, Zhang J, Wang L, Yang T, Yang Y. A health pro-
moting-lifestyle prediction model for dementia prevention
among Chinese adults: based on the health belief model.
BMC Public Health. 2022;22(1):2450. doi:10.1186/s12889-
022-14828-9

Oh H. Influencing Factors on Dementia Preventive Behavior
in the Elderly. Master’s Thesis. Graduate School of Medical
and Health Sciences, Catholic University of Daegu; 2017.
Jones CJ, Smith H, Llewellyn C. Evaluating the effectiveness
of health belief model interventions in improving adherence:


https://orcid.org/0009-0001-4529-2313
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.nid.or.kr/notification/activity_view.aspx?board_seq=409;2014
https://www.nid.or.kr/notification/activity_view.aspx?board_seq=409;2014
https://www.nid.or.kr/info/dataroom_view.aspx?BID=243
https://www.nid.or.kr/info/dataroom_view.aspx?BID=243
https://scienceon.kisti.re.kr/srch/selectPORSrchReport.do?cn=TRKO201900000676
https://scienceon.kisti.re.kr/srch/selectPORSrchReport.do?cn=TRKO201900000676
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017---2025
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017---2025
https://gm.nid.or.kr/community/pds_view.aspx?bid=230
https://gm.nid.or.kr/community/pds_view.aspx?bid=230
https://obssr.od.nih.gov/wp-content/uploads/2016/05/Social-and-Behavioral-Theories.pdf
https://obssr.od.nih.gov/wp-content/uploads/2016/05/Social-and-Behavioral-Theories.pdf

An et al

29.

30.

31.

32.

33.

34.

35.

36.

a systematic review. Health Psychol Rev. 2014;8(3):253-269.
doi:10.1080/17437199.2013.802623

An H, Kim I, Park HY. Validity and reliability of the
Korean version of the motivation to change lifestyle and
health behaviors for dementia risk reduction scale. J
Korean Soc Occup Ther. 2024;32(2):67-84. doi:10.14519/
kjot.2024.32.2.06

Yu JY. Dementia Preventive Behavior, Self-Efficacy and
Cognitive Function in Elderly. Master’s Thesis. Graduate
School Ewha Womans University; 2011.

Park K-H, Nam S, Hong I, Park J-H. An investigation of the
psychometric properties of lifestyle profile-BREF. Phys Occup
Ther Geriatr. 2023;41(3):347-361. doi:10.1080/02703181.202
2.2138679

Spitzer RL, Kroenke K, Williams JB. Validation and util-
ity of a self-report version of PRIME-MD: the PHQ primary
care study. Primary care evaluation of mental disorders.
Patient health questionnaire. JAMA. 1999;282(18):1737-1744.
doi:10.1001/jama.282.18.1737

Han C, Jo SA, Kwak J-H, et al. Validation of the patient health
questionnaire-9 Korean version in the elderly population: the
Ansan geriatric study. Compr Psychiatry. 2008;49(2):218-223.
doi:10.1016/j.comppsych.2007.08.006

Park JH, Park HY, Hong I, et al. Conceptual model of establish-
ing lifestyle (Lifestyle-DEPER [Decision, execution, personal
factor, environment, resources]) and lifestyle intervention
strategies. Ther Sci Rehabil. 2023;12(2):9-22. doi:10.22683/
tsnr.2023.12.4.009

Wilcoxon F. Individual comparisons by ranking methods.
In: S Kotz, & NL Johnson (Eds.), Breakthroughs in
Statistics: Methodology and Distribution. Springer; 1992:
196-202.

Blair RC, Higgins JJ. Comparison of the power of the paired
samples t test to that of Wilcoxon’s signed-ranks test under
various population shapes. Psychol Bull. 1985;97(1):119-128.
doi:10.1037/0033-2909.97.1.119

37.

38.

39.

40.

41.

42.

43.

44.

45.

Noh E, Ryu SI. Systematic review of osteoporosis preventive
intervention studies based on health belief model. J Muscle Joint
Health. 2023;30(2):70-82. doi:10.5953/JMJH.2023.30.2.70
Wadgave U, Khairnar RM. Parametric test for non-normally
distributed continuous data: for and against. Electron Phys.
2019;11(5):7468. doi:10.19082/7468

Sniehotta FF, Schwarzer R, Scholz U, Schiiz B. Action plan-
ning and coping planning for long-term lifestyle change: the-
ory and assessment. Eur J Soc Psychol. 2005;35(4):565-576.
doi:10.1002/ejsp.258

Rhodes RE, Plotnikoff RC, Courneya KS. Predicting the
physical activity intention—behavior profiles of adopters and
maintainers using three social cognition models. Ann Behav
Med. 2008;36(3):244-252. doi:10.1007/s12160-008-9071-6
Pipatpiboon N, Sripetchwandee J, Koonrungsesomboon N,
Bawornthip P, Bressington D. Establishing the feasibility and
preliminary efficacy of a health belief model based educational
training program on health belief perceptions and dementia-
preventive behaviors in people with type 2 diabetes. Nurs
Health Sci. 2024;26(1):¢13081. doi:10.1111/nhs.13081
Sheeran P, Maki A, Montanaro E, et al. The impact of chang-
ing attitudes, norms, and self-efficacy on health-related
intentions and behavior: A meta-analysis. Health Psychol.
2016;35(11):1178-1188. doi:10.1037/hea0000387

Wilson N-A, Peters R, Lautenschlager NT, Anstey KJ. Testing
times for dementia: A community survey identifying contem-
porary barriers to risk reduction and screening. A/zheimers Res
Ther. 2023;15(1):76. doi:10.1186/s13195-023-01219-4

Shin YC. Effectiveness of Occupation Based Lifestyle
Intervention Program for Health Management of Community
Dwelling Elderly. Master’s Thesis. The Graduate School.
Yonsei University; 2019.

Ministry of Health and Welfare. The 4th comprehensive demen-
tia management plan (2021-2025). 2020. Accessed December
10, 2023. https://www.korea.kr/archive/expDocView.do?do
cld=39215


https://www.korea.kr/archive/expDocView.do?docId=39215
https://www.korea.kr/archive/expDocView.do?docId=39215

