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ABSTRACT: Background: Cognitive stimulation therapy (CST) is a non-pharmacological intervention designed to
improve cognitive function and emotional well-being in individuals with dementia. However, limited studies have
evaluated its efficacy in Chinese-speaking populations. This study aimed to assess the effects of a 12-week cognitive
stimulation intervention on cognitive function and depression in older adults with mild dementia. Methods: This quasi-
experimental study employed a repeated measures design with a non-randomized experimental and control group.
Participants (N = 40) 65 years and older with mild dementia (clinical dementia rating (CDR) = 0.5-1) were recruited
from a regional hospital and dementia care center in Taiwan. The experimental group (n = 20) received a structured
CST intervention for 12 weeks (two sessions per week, 120 min per session), while the control group (n = 20) received
routine care. Cognitive function was assessed using the Saint Louis University Mental Status (SLUMS) exam, and
depression was measured using the Chinese version of the Cornell Scale for Depression in Dementia (CSDD-C). Data
were collected at baseline, 4, 8, and 12 weeks and analyzed using repeated measures ANOVA and generalized estimating
equation (GEE) modeling. Results: The experimental group showed significant improvements in cognitive function
compared to the control group (SLUMS score: baseline 16.1 + 4.8 to 12th week 19.3 + 5.0, p < 0.001). Depression levels
decreased significantly in the experimental group but not in the control group (p < 0.05). The GEE analysis showed that
the improvement in cognitive function was positively associated with education level and duration, but declined with
increasing age. Similarly, depression was lower in participants with higher educational levels and in men. Conclusions:
The findings support the efficacy of CST in improving cognitive function and reducing depression in older adults with
mild dementia. The results highlight the importance of the duration of the intervention and individual cognitive reserve
in modulating treatment outcomes.

KEYWORDS: Cognitive stimulation therapy (CST); mild dementia; cognitive function; depression; quasi-
experimental study

@ Copyright © 2025 The Authors. Published by Tech Science Press.
This work is licensed under a Creative Commons Attribution 4.0 International License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://www.techscience.com/journal/IJMHP
https://www.techscience.com/
http://dx.doi.org/10.32604/ijmhp.2025.066026
https://www.techscience.com/doi/10.32604/ijmhp.2025.066026
mailto:pyng@csmu.edu.tw
mailto:shl@csmu.edu.tw

980 Int ] Ment Health Promot. 2025;27(7)

1 Introduction

Dementia represents a significant global public health challenge, with rising prevalence and profound
impacts on individuals, families, and healthcare systems. According to the Alzheimer’s Disease International
(ADI), more than 55 million people worldwide are currently living with dementia, and this number is
projected to increase to 139 million by the year 2050 [1]. A 2023 national survey conducted by Taiwan’s
Ministry of Health and Welfare reported a dementia prevalence rate of 7.99% among community-dwelling
older adults. The prevalence was notably higher in women (9.36%) than in men (6.35%) and increased
progressively with age [2]. Dementia is characterized by a progressive decline in cognitive function,
leading to impairments in activities of daily living and reduced quality of life. Recent studies indicate that
cognitive decline is influenced by various genetic and environmental factors, highlighting the need for early
intervention [3-5].

Among older adults, dementia and depression are the most common mental health concerns. There
exists a complicated and bidirectional association between dementia and depression, involving overlapping
symptoms and shared risk factors [3,6]. Recent research has highlighted the bidirectional relationship
between cognitive impairment and depression, with evidence suggesting that untreated depression can
accelerate cognitive decline. The study by Zabihi et al. demonstrated that depression is a significant early
clinical indicator associated with the development of dementia, including mild cognitive impairment (MCI).
About 10% of people with depression exhibit cognitive impairment, leading to frequent misdiagnoses such
as dementia and the risk of inadequate treatment [7].

As dementia prevalence continues to increase worldwide, the selection of effective intervention strate-
gies to improve cognitive function, alleviate depressive symptoms, and improve quality of life for both
patients and caregivers has become a critical healthcare priority [8]. Despite the progressive nature of demen-
tia, current pharmacological treatments cannot fully cure or halt the disease. However, research has shown
that non-pharmacological interventions, particularly cognitive stimulation therapy (CST), can enhance
physical activity levels, improve cerebral blood flow, and mitigate cognitive deficits. CST is an evidence-
based, structured psychosocial intervention designed to improve cognitive function and quality of life in
people with mild to moderate dementia. It consists of engaging activities that stimulate various cognitive
domains, including memory, attention, language, and problem-solving skills. CST sessions typically involve
group discussions, reality orientation exercises, music-based activities, word association games, and creative
tasks that encourage mental engagement. Therapy is based on the principles of neuroplasticity, suggesting
that the brain can adapt and reorganize itself in response to cognitive challenges [5,9].

Studies have consistently demonstrated that cognitive stimulation therapy (CST) improves cognitive
performance, mood, and social engagement in people with dementia [5,9-12]. However, most evidence
comes from Western populations, and there is limited research examining the application of CST in Chinese-
speaking communities. Additionally, few studies have focused on community-based implementation or
evaluated long-term effects across multiple follow-up points. To address these gaps, the present study
investigates the effects of a 12-week CST intervention for older adults with mild dementia in a community-
based dementia care center in Taiwan. By evaluating cognitive function and depressive symptoms at baseline
and at 4, 8, and 12 weeks post-intervention, this study provides a longitudinal, culturally contextualized
assessment of CST. Aligned with Taiwan’s Long-Term Care 2.0 Program, which emphasizes integrated
community-based dementia services [13], this research aims to generate localized evidence to inform future
models of community dementia prevention and care.
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2 Hypothesis

1. The cognitive stimulation intervention will improve cognitive function in older adults with
mild dementia.

2. The cognitive stimulation intervention will reduce depressive symptoms in older adults with
mild dementia.

3 Methods
3.1 Study Design

This study employed a quasi-experimental repeated measures design, with participants non-randomly
assigned to either the experimental or control group. This study followed the TREND (Transparent Reporting
of Evaluations with Nonrandomized Designs) reporting guidelines for non-randomized intervention studies
[14].

3.2 Participants

The inclusion criteria were as follows: people 65 years or older diagnosed with mild dementia by a
physician, with a clinical dementia rating (CDR) of 0.5-1, able to walk independently without assistance,
and capable of verbal communication. The excluded criteria included a history of diagnosed depression. The
sample size was estimated using G*Power 3.1, applying a repeated measures approach (between factors) with
an alpha level of 0.05, beta value of 0.2, correlation among repeated measures of 0.5, and moderate effect size
(f=0.35). With four repeated measurements, the required sample size was determined to be 44 participants.
A total of 43 participants were recruited, with 21 assigned to the experimental group and 22 to the control
group. During the course of the study, three participants (one from the experimental group and two from
the control group) withdrew due to hospitalization. This resulted in a final sample size of 40 participants
(20 in each group), achieving a study completion rate of 93%. Despite this slight attrition, the final sample
size retained sufficient statistical power (77%) to detect a moderate effect, which is considered acceptable for
exploratory intervention research.

3.3 Data Collection Procedures

Between January and June 2020, participants were recruited from a neurology outpatient clinic at a
regional hospital in central Taiwan, where eligible individuals were assigned to the control group, and from
the dementia care unit affiliated with the same hospital, where participants were assigned to the experimental
group. This group assignment strategy was adopted to reflect real-world care delivery settings and to
avoid contamination between intervention and control conditions. Before the intervention, all participants
underwent baseline assessments, including demographic data collection, the Saint Louis University Mental
Status (SLUMS) exam [15], and the Chinese version of the Cornell Scale for Depression in Dementia
(CSDD-C) [16]. The experimental group received a cognitive stimulation intervention twice a week for
120 min per session for 12 weeks, while the control group received routine care without CST intervention.
Routine care included standard services such as medication and health monitoring, assistance with daily
living activities, occasional recreational or social interaction activities, and caregiver support, but did not
involve any structured cognitive stimulation. Follow-up evaluations were conducted at weeks 4, 8, and
12 (Fig. 1). Although participants and facilitators were not blinded due to the nature of the intervention,
outcome assessments at all time points were conducted by independent evaluators who were blinded to
group assignments, thereby minimizing assessment bias. Data collection was conducted via structured, face-
to-face interviews to accommodate participants with varying literacy levels. Trained research assistants,
who remained consistent throughout the study, administered all assessments using standardized protocols.
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They underwent preparatory training that included instruction on instrument administration (SLUMS and
CSDD-C), mock interviews, and communication skills specific to working with older adults with cognitive
impairment. This procedure helped ensure data reliability and minimize interviewer bias. Both the SLUMS
and CSDD-C instruments were administered in structured interviews to minimize subjectivity and enhance
the reliability of the data collection process.

At the dementia center and neurology outpatient department of the regional
hospital, the inclusion criteria were: 1. Over 65 years old 2. No history of
depression 3. Able to walk and talk independently without support 4. Elderly
individuals diagnosed by physicians with mild dementia (CDR=0.5-1).

o 5
Experimental group N=21 Control group N=22
- !
T1 (Pretest) N=21 T1 (Pretest) N=22
1. SLUMS 1. SLUMS
2. CSDD-C 2. CSDD-C
[
Cognitive stimulation
intervention: 1. Atotal of 12 |~ w 3
weeks 2. Twice a week, 120 v} v
minutes each time
T2 (4wks) N=21 T2 (4wks) N=22
1. SLUMS 1. SLUMS
2. CSDD-C 2. CSDD-C
v L
1 person lost: T2 (8wks) N=20 T2 (8wks) N=21 1 person lost:
hospitalized —»| 1. SLUMS 1. SLUMS <—| hospitalized due
due to illness 2. CSDD-C 2. CSDD-C to illness
v ’
T3 (12wks) N=20 T3 (12wks) N=20 1 person lost:
3. SLUMS 5. SLUMS <—| hospitalized due
4. CSDD-C 6. CSDD-C to illness
\.

Data analysis

Figure 1: Research flow chart. Note: CDR, clinical dementia rating; SLUMS, Saint Louis University Mental Status;
CSDD-C, Chinese version of the Cornell Scale for Depression in Dementia; wks, weeks
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3.4 Intervention

The cognitive stimulation intervention for the experimental group was designed based on the Cognitive
Stimulation Therapy (CST) guidelines proposed by the UK National Institute of Health and Care Excellence
(NICE) in 2006 [17]. The program was structured as a 12-week course, with sessions held twice a week,
each lasting 120 min. To minimize potential fatigue among older participants, each session was carefully
segmented into multiple shorter components (e.g., cognitive enhancement activities, music-assisted therapy,
and block building exercises), interspersed with brief rest and hydration breaks. Participants were also
encouraged to take additional rests as needed. The intervention was designed and implemented by a multidis-
ciplinary team, including occupational therapists, professional art and music instructors from a community
college, and trained dementia care facilitators. Prior to implementing the intervention, all members of the
multidisciplinary team completed an 8-h structured training program conducted by dementia care experts.
The training included topics such as dementia care principles, CST methodology, effective communication
with older adults, and role-playing simulations to ensure consistent intervention delivery. The intervention
included cognitive enhancement activities, courses designed to prevent cognitive decline, music-assisted
therapy, and block building exercises. The intervention sessions were carried out in a group format (20-21
participants per group). The details of the course content and the implementation procedures are listed
in Table 1.

Table 1: Structure, content, and schedule of the cognitive stimulation therapy (CTS) course

Objectives
Cognitive Promotion 1. Use functional training groups to assist individuals in defining
Course (Cognitive “new functions”, identifying the functions that individuals can
Complex Cognitive perform and the ways in which they can be competent, in order to
Activity Plan) maintain their maximum participation. After the event, the

nostalgia therapy group promotes the motivation of the individual
to participate in the activity and encourages them to share their
experiences and ideas with each other, to improve social interaction
skills and regain self-identity.
2. Provide health promotion and cognitive activities for people with
dementia, as well as opportunities to improve social interaction, to
meet the social participation needs of people with dementia.
3. Inspire different self-awareness through members’ sharing and
feedback with each other.
Prevention and Delay of 1. Action: Use various children’s play materials for activities to
Cognitive Degradation promote students’ hand-eye coordination ability.
Course—Nostalgic Retro 2. Perception: Encourage students to use touch, vision, and hearing
Program to familiarize themselves with the environment, recognize various
children’s play materials, and strengthen their understanding of
material application.
3. Cognition: Inducing opportunities for cooperation during the
process and inducing logical abilities such as active thinking,
judgment, observation, association, and ideation to slow down
cognitive decline.

(Continued)
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Table 1 (continued)

Objectives

Music therapy course
LASY Building Blocks
Course
Steps
Gather for registration

Focus and realistic
orientation

Warm up

Rest time
Carry out the process
Summary and Feedback

4. Emotions: By actively participating and sharing, students’ social,
motivational, and attentional abilities are strengthened, and
emotional connections are strengthened, and emotions are

improved.

Promote sensory integration, short-term memory, cognitive
enhancement, emotional expression and expression, sensory
stimulation, increase confidence, and find self-worth.

Basic cognition, hand-eye coordination, muscle training, enhancing

creative thinking, encouraging expression, improving language

skills to increase confidence, and promoting social skills.

Time

allocation

15 min

15 min

20 min

10 min
40 min
20 min

Event theme

Check in, find nameplates, measure blood pressure,
guide seating
Welcome members to participate.
Reality-oriented: year, month, day, day of the week,

weather, location, introduction of courses, forecast of

12 classes required, today’s class date, etc.
Happy meeting, getting to know a group, and briefly
introducing yourself.

Warm up exercises & music games, exercises and
gentle stretching movements
Drink water/use the restroom

Organize activities based on different thematic courses

1. Guide members to review activity content.

2. Give back to the elders for their participation, thank

the members for their participation, and provide
positive feedback.
3. Sorting exercise: Guide members to put the things
they are using back in place.
4. Recall of post-exercise precautions and
announcement of the next group return time.

4 Measures

4.1 Demographic Data

Demographic information was collected using a structured questionnaire developed based on the
relevant literature and clinical experience of the research team. Variables included sex, age, marital status,

education level, and medical diagnosis.
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4.2 Saint Louis University Mental Status Exam (SLUMS)

The SLUMS was developed by Morley and Tumosa in 2002 and has been translated into numerous
languages around the world. The traditional Chinese version was officially authorized by Hu [15]. This tool
assesses orientation, attention, numerical calculations, immediate and short-term memory, size differentia-
tion, animal naming, and clock drawing, with a total of 11 items scored from 0 to 30. The cutoft scores for
normal cognition, mild neurocognitive disorder, and dementia vary based on educational background. The
SLUMS has been shown to be more sensitive than the Mini-Mental State Examination (MMSE) in detecting
mild cognitive impairment and is less influenced by the level of education [15].

4.3 Chinese Version of the Cornell Scale for Depression in Dementia (CSDD-C)

The CSDD was developed by Alexopoulos et al. [18] in 1988 to assess depression in individuals with
dementia. It consists of 19 items covering emotional symptoms, physical symptoms, cyclical functions,
behavioral disturbances, and ideational disturbances, with scores ranging from 0 to 38. A score below 6 is
considered normal, 7-9 indicate mild depression, a score of 10 or higher suggests major depression, and 18 or
higher confirms severe depression. It was translated and validated by Lin and Wang in 2008, demonstrating
a content validity index (CVI) of 0.92 and internal consistency reliability (Cronbach’s alpha) of 0.84, making
it a reliable tool to assess depressive symptoms in Chinese-speaking dementia patients [16].

4.4 Ethical Considerations

This study was approved by the Institutional Review Board (IRB) of Changhua Christian Hospital (IRB
number: 191104). All participants provided their informed consent prior to participating. The study adhered
to ethical principles, ensuring the autonomy, nonmaleficence, and fairness of participants. If participants
experienced discomfort or wanted to withdraw from the study at any time, their decision was fully respected.
The study followed these ethical principles: (1) compliance with nursing research ethics, including autonomy;,
non-maleficence, and fairness; (2) data collected through interviews were used solely for research purposes;
(3) a detailed explanation of the purpose, methods, and procedures was provided to participants and/or
their caregivers before obtaining consent; and (4) all collected data were anonymized and coded to protect
participants’ privacy.

4.5 Data Analysis

Collected data were coded and entered into a computer for statistical analysis using SPSS V22 (IBM
Corp., Armonk, NY, USA). The significance level was established at p < 0.05. The descriptive statistics
included frequency (N), percentage (%), mean, and standard deviation. Inferential statistics included ¢-tests,
chi-square tests, repeated measures ANOVA, and generalized estimating equations (GEE) to assess the effects
of cognitive stimulation intervention on cognitive function and depression at weeks 4, 8, and 12.

5 Results

5.1 Demographic, Lifestyle, and Disease Characteristics of the Experimental and Control Groups

The study included 40 participants, 20 in the experimental group and 20 in the control group. The
average age of the participants was 76.6 + 7.2 years, the experimental group averaging 75.3 + 6.7 years
and the control group averaging 77.9 + 7.8 years. The majority of the participants were female (70.0%).
Regarding marital status, 70.0% were widowed. The most common educational level was elementary school
(60.0%), while 17.5% of the participants were illiterate. Among chronic diseases, hypertension was the most
prevalent (83.0%), followed by diabetes (20.0%), heart disease (22.5%), and chronic kidney disease (15.0%).
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No significant differences were found between the experimental and control groups in terms of demographic
characteristics, lifestyle, and disease status, indicating high homogeneity between the two groups (Table 2).

Table 2: Demographic, lifestyle, and disease characteristics of the study participants

All (N =40) Experimental Control group

Variables group (N = 20) (N = 20) t/'x P
N % N % N %

Age (mean + SD) 76.6 £ 7.2 753 +£6.7 779 £78 1130 0.264

Sex 1.000
Male 12 30 6 30 6 30
Female 28 70 14 70 14 70

Marriage 1.905 0.168
Having a spouse 12 30 8 40 4 20
Widowed 28 70 12 60 16 80

Education 6.857 0.077
Iliterate 7 175 1 5 6 30
Elementary school 24 60 12 60 12 60
Junior high school 2 5 2 10 0 0
Senior high school or above 7 17.5 5 25 2 10

Chronic disease
Hypertension 33 83 18 90 15 75 1558 0.212
Diabetes 8 20 4 20 4 20 1.000
Heart disease 9 22 5 25 4 20 0143 0.705
Chronic kidney disease 6 15 2 10 4 20 0.784 0.376

5.2 Effect of Cognitive Stimulation Intervention on Cognitive Function and Depression: Repeated Mea-
sures ANOVA Analysis

At baseline (T1), the cognitive function score of the experimental group was 16.1 + 4.8, which was
significantly higher than that of the control group (10.7 + 6.5) (t = -2.99, p = 0.005), indicating that
the experimental group had better cognitive performance before the intervention. At subsequent time
points (T2, T3 and T4), cognitive function in the experimental group continued to improve, while no
significant changes were observed in the control group. The time effect analysis revealed a significant
improvement in cognitive function over time in all participants (p < 0.001). The time x group interaction
effect indicated a significant difference in the trajectory of cognitive function between the experimental and
control groups, demonstrating the statistically significant impact of the cognitive stimulation intervention
on the improvement of cognitive function (p < 0.001) (Table 3, Fig. 2).

Regarding depression status, the mean baseline score in the experimental group was 5.3 + 1.7, compared
to 6.8 + 3.5 in the control group, with no significant differences (t = 1.74, p = 0.091). After the CST
intervention, the depression scores in the experimental group gradually decreased over T2, T3 and T4,
whereas little change was observed in the control group. Time-effect analysis indicated a significant reduction
in depression levels over time (p < 0.001). The time x group interaction revealed a significant difference in
depression changes between the experimental and control groups, confirming that the cognitive stimulation
intervention had a statistically significant effect on reducing depression levels (p < 0.05) (Table 3, Fig. 3).
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Table 3: Repeated measures ANOVA results for cognitive function and depression after cognitive stimulation

Experimental group (n = 20) Control group (n = 20)

Variables t/f P
Mean SD Mean SD
Cognitive function
T1 Baseline 16.1 4.8 10.7 6.5 -2.99 0.005
T2 4 weeks 17.0 4.5 11.0 5.8 3.61 0.001
T3 8 weeks 18.2 49 11.5 5.9 390 <0.001
T412weeks  19.3 5.0 11.6 6.1 433 <0.001
Times 34.509 <0.001
Time x group 10.291 <0.001
Depression
T1 Baseline 5.3 1.7 6.8 3.5 174  0.091
T2 4 weeks 4.0 L6 5.5 25 -2.25 0.024
T3 8 weeks 33 1.0 55 2.4 -3.84 <0.001
T4 12 weeks 2.8 1.1 53 2.5 -4.19 <0.001
Times 40.108 <0.001
Time x group 3.460 0.042

Note: T1: pretest; T2: 4 weeks; T3: 8 weeks; T4:12 weeks.

20

18 e cxperimental group

16
e cONtrol group

14

Scores

12

10

baseline 4 weeks  8weeks 12 weeks
Figure 2: Changes in cognitive function scores over time in the experimental and control groups

5.3 Effect of Cognitive Stimulation Intervention on Cognitive Function: GEE Model Analysis

The analysis of the changes in cognitive function of the GEE model in older adults with mild dementia
indicated that the experimental group showed a significant improvement in cognitive function over time
(B = 0.750, p < 0.001). Furthermore, the effects of interaction of education level, age, and time interaction
effects were significantly associated with changes in cognitive function changes (p < 0.05). Participants with
a middle school education level had a significantly greater cognitive improvement (B = 9.397, p = 0.001)
compared to illiterate participants. Furthermore, for each additional year of age, cognitive function decreased
by 0.366 points (p < 0.001) (Table 4).
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Figure 3: Changes in depression scores over time in the experimental and control groups

Table 4: Generalized estimating equation (GEE) model analysis of cognitive function between the experimental and
control groups after cognitive stimulation (N = 40)

Parameter B SE 95% CI Hypothesis test
Lower Upper Wald chi-square df P
(Intercept) 35917 8.0317 20175 51.659 19.998 1 <0.001
Experimental group 0.960 15779 -2.133  4.052 0.370 1 0543
Control group Ref. . . . . . .
Male (Ref.: Female) 2.059 15306 -0.941 5.059 1.810 1 0179
Having a spouse (Ref.: No) 0.664 13622 -2.006 3.334 0.238 1 0.626
Senior high school or above 2.822 23202 -1725 7370 1.480 1 0224
Junior high school 9.397 2.7648 3978  14.816 11.551 1 0.001
Elementary school 0.806 2.2508 -3.605 5.218 0.128 1 0.720
Iliterate Ref. . . . . . .
Hypertension (Ref.: No) 1.475 17804 -2.014 4.965 0.686 1 0407
Diabetes (Ref.: No) 0.137 18374 -3.465 3.738 0.006 1 0941
Heart disease (Ref.: No) 1.030  1.2288 -1.379  3.438 0.702 1 0.402
Chronic renal failure (Ref.: No) -4.124 22901 -8.613 0.364 3.244 1 0.072
Time 0.315 0.0779  0.162 0.468 16.364 1 <0.001
Age -0.366 0.0962 -0.555 -0.178 14.512 1 <0.001
Exp. group x times 0.750 0.1846  0.388 1.112 16.506 1 <0.001
Con. group x times Ref.

5.4 Effect of Cognitive Stimulation Intervention on Depression: GEE Model Analysis

Analysis of depression changes in older adults with mild dementia demonstrated that the experimental
group had significantly lower depression scores compared to the control group (B = —0.370, p = 0.020). Addi-
tionally, male participants and those with higher education levels exhibited significantly lower depression
scores (Table 5).
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Table 5: Generalized estimating equation (GEE) model analysis of depression scores between the experimental and
control groups after cognitive stimulation intervention (N = 40)

Parameter B SE 95% Hypothesis test
Lower Upper Wald chi-square df P
(Intercept) 3445 2.8155 -2.073 8.964 1.498 1 0221
Experimental group -0.146 0.7894 -1.693  1.402 0.034 1 0854
Control group Ref. . . . . . .
Male (Ref.: Female) -1.576  0.6739 -2.897 -0.255 5.471 1 0.019
Having a spouse (Ref.: No) 0.716 0.6179 -0.495 1927 1.342 1 0.247
Senior high school or above ~ -2.186 0.8408 -3.834 -0.538 6.758 1 0.009
Junior high school -2.380 0.8118 -3.972 -0.789 8.598 1 0.003
Elementary school -1.677 0.6639 -2.979 -0.376 6.384 1 0.012
Iliterate Ref. . . . . .
Hypertension (Ref.: No) 0.917 0.6480 -0.353 2.187 2.005 1 0.157
Diabetes (Ref.: No) 0.639 0.8932 -1112 2.390 0.512 1 0474
Heart disease (Ref.: No) -0.374 0.6386 -1.626  0.878 0.343 1 0558
Chronic renal failure (Ref.: No) 2.676 13764 —0.022 5.373 3.779 1 0.052
Time -0.435 01244 -0.679 -0.191 12.237 1 <0.001
Age 0.041 0.0347 -0.027 0.109 1.388 1 0.239
Exp. group x times -0.370 0.1585 -0.681 -0.059 5.446 1 0.020
Con. group x times Ref.

6 Discussion

This study examined the effects of a 12-week cognitive stimulation intervention on cognitive function
and depression in older adults with mild dementia. The results demonstrated that: (1) The experimental
group, which received cognitive stimulation therapy (CST), exhibited significant improvements in cognitive
function compared to the control group. SLUMS test scores in the experimental group increased with time
(baseline: 16.1 + 4.8; 12th week: 19.3 + 5.0, p < 0.001), while the control group remained relatively stable.
(2) Depression levels, measured using CSDD-C, decreased significantly in the experimental group but not in
the control group (p < 0.05). (3) The GEE model showed that cognitive function was positively associated with
education level and duration of the intervention, while it declined with increasing age. Similarly, depression
was lower in participants with higher educational levels and in men. These findings suggest that cognitive
stimulation interventions can effectively enhance cognitive function and reduce depression in older adults
with mild dementia.

Our findings align with previous studies demonstrating the effectiveness of CST in improving cog-
nitive function and emotional well-being in individuals with dementia [5,9,19]. CST has been recognized
as an evidence-based non-pharmacological approach to dementia, with multiple studies supporting its
effectiveness [10,20]. The significant improvement in cognitive function observed in the experimental group
is consistent with a systematic review by Woods et al. [5], which found that CST led to improvements
in memory, language, and executive functions. Similarly, Spector et al. [9] reported that an 8-week CST
program significantly improved cognitive function in dementia patients. Our 12-week intervention yielded
comparable results, suggesting that extending the duration of the intervention may further enhance

cognitive benefits.
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Age was negatively associated with cognitive improvement, with each additional year leading to a
decline in cognitive function. Liu et al. (2019) reported a significant increase in dementia and Alzheimer’s
incidence with advancing age based on a 7-year national study in Taiwan [21]. Similarly, Wu et al. (2015)
observed rising dementia prevalence across East Asia, largely attributed to population aging [22]. These
findings support the interpretation that advanced age not only increases dementia risk but may also
limit the effectiveness of cognitive interventions. However, education level played a crucial role, with
participants having middle school or higher education demonstrating significantly greater cognitive gains
compared to illiterate individuals. According to the cognitive reserve hypothesis, individuals with higher
educational backgrounds may possess more efficient or adaptable neural networks, which support better
compensation in the face of cognitive challenges. These findings suggest that educational attainment may
enhance the effectiveness of cognitive training, especially in aging populations, highlighting the need to tailor
interventions based on cognitive reserve indicators [3,23,24].

The reduction in depression symptoms in the experimental group further supports the psychological
benefits of CST. In addition to cognitive benefits, CST has been found to exert positive effects on psycholog-
ical well-being, particularly in reducing depressive symptoms. A recent systematic review and meta-analysis
by Desai et al. [25] demonstrated that CST delivered according to the original protocol resulted in not
only moderate improvements in cognition but also significant reductions in depressive symptoms among
individuals with mild to moderate dementia. These findings are in line with earlier evidence from Woods
et al. [5], who reported that cognitive stimulation may contribute to emotional well-being by enhancing
social interaction, fostering a sense of achievement, and promoting positive affect. Such mechanisms are
especially relevant in dementia care, as depressive symptoms are commonly comorbid and have a profound
impact on both quality of life and care burden. Therefore, the observed mood improvements in this study
may be attributable not only to cognitive gains but also to the emotionally enriching and socially engaging
nature of CST, supporting its role as a holistic non-pharmacological intervention. Interestingly, both groups
showed reduced depression scores at 4 weeks, possibly due to repeated measurements, regression to the
mean, or psychosocial benefits from study participation and routine care, such as staff attention or basic
social interaction. These non-specific effects should be considered when interpreting results.

Our findings that men exhibited lower depression scores compared to women are consistent with prior
large-scale meta-analyses and a cross-national surveys [26,27]. Salk et al. [26], in a comprehensive review of
gender differences in depression, found that females consistently report higher levels of depressive symptoms
and are more likely to receive a diagnosis of depression across various age groups and populations. Calatayud
et al. [28] investigated sex differences in anxiety and depression in older adults and their relationship
with cognitive impairment. The study found that depression in men was associated with lower cognitive
levels. Therefore, when CST interventions enhance cognition in men with MCI, the resulting improvement
in depression may be more pronounced than in women. This gender disparity may reflect a complex
interplay of biological, psychological, and sociocultural factors, including hormonal fluctuations, gender
role expectations, and differential coping strategies. In the context of dementia care, women may experience
a greater emotional burden or be more likely to express affective symptoms. Tailored interventions that
consider gender-specific risk profiles may help enhance the emotional well-being and care outcomes of
people living with cognitive impairment. Furthermore, individuals with higher education levels exhibited
lower depression scores, supporting the notion that cognitive reserve may offer protective effects against
emotional distress in MCI.

The sustained improvements in cognitive function observed between the eighth and 12th weeks suggest
that the benefits of CST may accumulate over time. This finding aligns with previous research indicating that
cognitive interventions can produce lasting effects when implemented over extended durations [19,29-31].
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While shorter CST programs (e.g., 6-8 weeks) have demonstrated efficacy, extending the intervention to
12 weeks or beyond may yield more robust and durable improvements in both cognitive function and mood.
These findings highlight the importance of intervention length as a critical factor influencing therapeutic
outcomes. Overall, our results reinforce the effectiveness of CST in enhancing both cognitive and emotional
well-being in individuals with mild dementia, supporting its broader integration into comprehensive
dementia care strategies.

This study was conducted in a Taiwanese context where cultural values strongly emphasize family
responsibility in elder care and high respect for authority figures in structured group settings. Such
values may enhance participant engagement with CST, as older adults are generally receptive to organized
community programs delivered by professionals. Moreover, traditional stigma toward mental illness may
lead to underreporting of depressive symptoms, particularly among men, potentially influencing the
observed gender differences in emotional outcomes. The integration of music, storytelling, and group
discussion—familiar and culturally resonant activities—likely contributed to the intervention’s acceptability
and emotional impact. These findings underscore the importance of culturally tailoring CST interventions
to ensure relevance and effectiveness in non-Western populations.

7 Implications for the Care of Dementia

This study makes several significant contributions to dementia care and non-pharmacological inter-
ventions. Although CST has been widely studied in Western populations, this study demonstrates its
effectiveness in a Chinese-speaking population, supporting its global applicability. The findings suggest
that the improvements in cognitive function and depression become more pronounced after 8-12 weeks,
highlighting the need for an extended CST program. The study highlights the role of education level
in intervention effectiveness, suggesting that personalized strategies based on individual cognitive and
demographic characteristics may improve outcomes. Given the increasing prevalence of dementia, these
findings support the inclusion of CST in long-term care policies and community-based dementia program.
The results align with global dementia care recommendations, such as those of the WHO [8] and NICE [17].
This study was implemented under the framework of Taiwan’s Long-Term Care 2.0 initiative, supporting its
relevance to ongoing national policy directions in dementia care.

8 Limitations

Despite its contributions, this study has several limitations that should be addressed in future research.
The study included only 40 participants from a single regional hospital and dementia care center, limiting its
generalizability. In addition, the use of a quasi-experimental design without randomization may introduce
potential selection bias and reduce internal validity. To reduce the risk of contamination, group assignment
was based on distinct recruitment sites; although demographic characteristics between groups were not
statistically different, clinically meaningful variations (e.g., age and education level) may have influenced
outcomes. However, future studies should consider randomized controlled trials to strengthen causal
inference. While structured tools were used to assess cognition and depressive symptoms, elements of self-
report may still be subject to social desirability bias or underreporting, especially within the cultural context.
This study assessed cognitive and depression outcomes only up to 12 weeks. Future longitudinal studies
should investigate whether the observed benefits persist beyond this period. Factors such as physical activity,
social support, and baseline cognitive reserve may have influenced the results. Future research should control
for these variables to isolate the effects of CST. Additionally, repeated assessments at multiple time points may
have introduced potential recall bias, although structured instruments and independent raters were used to
help mitigate this issue.
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9 Conclusions

This study provides strong evidence that a 12-week cognitive stimulation intervention significantly
improves cognitive function and reduces depression in older adults with mild dementia. The findings are
consistent with previous research and support the integration of CST into dementia care strategies. Future
studies should focus on larger samples, long-term follow-up, and comparative analyses to further refine and
optimize cognitive interventions for dementia patients.
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