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Purpose: Healthy aging levels are generally low among rural older adults, yet the effects of combined static-dynamic balance training 
and reminiscence therapy on this population remain underexplored. This study evaluated the efficacy of a combined static-dynamic 
balance training and reminiscence therapy (SDBT-RT) program in promoting healthy aging in rural communities, with emphasis on 
both immediate and sustained outcomes.
Patients and methods: A randomized, assessor-blinded, controlled trial with two parallel groups included 64 adults >60 years from 
rural Huzhou, China, randomized to intervention (n=32) and control (n=32) groups. The intervention group received a 12-week SDBT- 
RT program, conducted twice weekly: 40-minute reminiscence therapy plus 50-minute balance training in odd weeks, and 50-minute 
balance training alone in even weeks; controls received health education and exercise instruction. Healthy Aging Instrument (HAI), 
satisfaction, and feasibility (adherence, safety) were assessed at baseline (T0), post-intervention (T1), and 1-month follow-up (T2). 
Data analysis used repeated measures analysis of variance and a simple effect test.
Results: The intervention group’s total HAI score significantly increased from 111.03 ± 11.36 at baseline to 129.80 ± 11.30 at T1 and 
130.63 ± 12.01 at T2 (all P < 0.001). Significant between-group differences were observed in most domains at T1 and T2 (all P < 
0.05), except “Being Self-Sufficient and Living Simply” (significant only at T1, P = 0.042) and “Making Merit and Good Deeds” (non- 
significant). Repeated measures showed significant within-group improvements across all domains in the intervention group (all P < 
0.05). The intervention group had high adherence (88.8%), satisfaction (4.96 ± 0.18), and no adverse events. The control group 
improved only in self-care awareness (P = 0.042).
Conclusion: SDBT-RT effectively enhances healthy aging in rural older adults with high feasibility and sustained benefits, offering 
a promising intervention model in resource-limited rural settings.
Trial Registration: The Chinese Clinical Trial Registry, ChiCTR2300072132.

Plain Language Summary: Ensuring healthy aging is crucial, especially in rural areas where older adults often face challenges like 
limited physical activity, poor mental health, and weak social connections. This study aimed to see if combining physical exercise with 
emotional support could improve the well-being of older adults living in rural communities. 

We designed a 12-week program that included balance training and reminiscence therapy, tested with a group of 64 adults aged 60 
and above. Participants were randomly assigned to either the program or a control group that received standard health education. 
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The results showed that those who took part in the program experienced significant improvements in physical health, memory, 
social participation, and emotional well-being. These benefits continued for at least one month after the program ended. Participants 
were highly satisfied with the program and showed no serious side effects. In contrast, the control group showed only minor 
improvements. This suggests that the new program is more effective than regular health education. The program used low-cost 
materials and community spaces, making it easy to implement in rural settings. 

By supporting both physical and emotional needs, this approach offers a practical and affordable strategy to help rural older adults 
stay active, socially connected, and mentally strong as they age. 

Keywords: healthy aging, static-dynamic balance training, reminiscence therapy

Introduction
Global population aging has emerged as a significant public health challenge.1 To address this challenge, the World 
Health Organization (WHO) has prioritized healthy aging to ensure quality of life for older adults.2,3 Previous studies 
have shown that 36% (65–74 years) and 53% (>75 years) of older adults remain physically inactive,4 15.5% exhibit mild 
cognitive impairment,5 22% experience anxiety or depressive symptoms,6,7 and only 10.9% engage in weekly social 
activities.8 However, studies have shown that due to limited economic and medical resources in rural areas, insufficient 
social security coverage, and the influence of traditional beliefs, the level of healthy aging among rural older adults is 
relatively low.9,10

The World Health Organization defines healthy aging as “the process of maintaining functional capacity to enable 
well-being in older age” emphasizing the need for individuals to adapt dynamically to environmental demands.11 Regular 
physical activity is a key strategy for promoting healthy aging and preserving independence in older adults.12 Balance 
training improves functional capacity, proprioception, and cognitive performance, thereby reducing fall risk, mitigating 
frailty, and enhancing quality of life.13,14 Static-dynamic balance training (SDBT) integrates static postural control (eg, 
single-leg stance) with dynamic gait tasks (eg, narrow-base walking).15 Compared to the complex movements of Tai Chi 
or the equipment demands of resistance training,16 SDBT is space-efficient, easily adjustable through visual and 
vestibular perturbations, and adaptable to various functional levels. Moreover, by simulating real-life challenges (eg, 
uneven terrain, interfering movements), SDBT is particularly suitable for older adults in rural areas, where resources are 
limited and physical literacy is often low.17 However, physical training alone has limited effects on psychosocial 
outcomes,18 underscoring the need for integrated interventions that combine exercise with psychosocial support to 
promote holistic well-being in aging populations.

Reminiscence therapy (RT), also known as life review therapy, is a psychological intervention aimed at alleviating 
symptoms of cognitive decline. By activating the default mode network, RT enhances autobiographical memory19 and 
has been shown to improve emotional well-being,20 cognitive function,21 social engagement,22 quality of life, life 
satisfaction, and adaptability to aging.23 The World Health Organization’s Integrated Care for Older People (ICOPE) 
framework advocates the integration of physical activity with structured, group-based psychological interventions to 
promote healthy aging at the community level.24 Similarly, China’s 14th Five-Year Plan emphasizes the importance of 
precise, comprehensive, and personalized strategies for advancing healthy aging. Although previous studies on RT have 
primarily focused on cognitive and emotional outcomes, its potential to enhance social cohesion and promote exercise 
adherence through group-based nostalgic activities has received limited attention.20,21 In contrast, conventional standa
lone exercise programs often struggle to sustain long-term participation due to insufficient consideration of participant 
motivation, social context, and the absence of cognitive or social stimulation.13 Integrating RT with static-dynamic 
balance training (SDBT) presents a novel, synergistic approach that addresses both physical and psychosocial determi
nants of healthy aging. However, the effectiveness of this combined intervention warrants further investigation.

The Theory of Planned Behavior (TPB), an extension of the Theory of Reasoned Action, evaluates individuals’ 
intentions to engage in specific behaviors by considering both personal and social determinants of intention.25 TPB 
comprises four key constructs: attitude, subjective norm, perceived behavioral control, and behavioral intention. Previous 
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studies have demonstrated that TPB has strong predictive validity for health behaviors requiring self-regulation, such as 
physical activity, making it a suitable framework for designing health interventions.26,27

This study aims to determine the impact of the SDBT-RT project based on TPB on rural older adults. The research 
hypotheses of this study are as follows: (1) The SDBT-RT intervention would have positive effects on healthy aging; (2) 
The SDBT-RT program is feasible and associated with high participant satisfaction.

Methods
Study Design and ethical Considerations
This single-blind, two-arm parallel-group, randomized controlled trial was conducted in accordance 
with the Declaration of Helsinki and registered on www.chictr.org.cn (No. ChiCTR2300072132), and ethical approval 
was granted by the Institutional Review Board of the Huzhou University, Huzhou, China (No. 20220607). All 
participants provided written informed consent, explicitly acknowledging their right to withdraw at any time. The 
intervention protocol adhered to the TIDieR Checklist (Template for Intervention Description and Replication), 
ensuring transparency and replicability.

Participants
Participants were recruited and received interventions between May and August 2023, with follow-up ending in 
September 2023. Inclusion Criteria: (1) Age ≥ 60 years; (2) Independent walking ability for ≥ 15 consecutive 
minutes (without assistive devices); (3) Long-term rural residency (≥ 1 year); (4) Provided informed consent and 
willingness to cooperate. Exclusion Criteria: (1) a diagnosis of severe pre-existing physical illnesses, defined as 
conditions that significantly impair physical functioning or require regular medical intervention (eg, advanced 
heart disease, cancer, or other major organ diseases); (2) cognitive impairment (Short Portable Mental Status 
Questionnaire score ≥ 3); (3) taking psychotropic medication; (4) participating in psychosocial /sports interven
tions and (5) severe visual or hearing impairment, as determined by the medical records.

Sample Size
A power analysis was conducted using G*Power version 3.1 to determine the required sample size for detecting 
significant differences between the intervention and control groups. Based on prior studies on reminiscence therapy 
and physical activity for older adults,28 and expected effect sizes, the following parameters were used for the calculation: 
Expected effect size (Cohen’s d) = 0.778; Statistical power = 0.80; Significance level (α) = 0.05. Based on these 
parameters, the power analysis indicated that a minimum sample size of 54 participants was required to detect significant 
effects. To account for a 20% attrition rate, 64 participants were recruited, with 32 participants randomly assigned to each 
group.

Randomization, Allocation Concealment, and Blinding
Two rural communities in Huzhou with comparable socio-economic levels, infrastructure, and population struc
tures were selected. These communities were then randomly assigned to either the intervention or control group 
using a computer random number method, ensuring a distance of at least 5 kilometers between them to reduce the 
risk of infection. Within each of the randomly assigned communities, participants who met the inclusion criteria 
were consecutively enrolled. The allocation was hidden through sealed opaque envelopes containing labels of 
“intervention” or “control”, which were opened by the research assistants after randomization. Data collectors, 
outcome assessors and analysts were all unaware of the groupings. Participants could not be blinded due to the 
nature of the intervention. However, researchers minimized observer bias through standardized operation proce
dures and third-party evaluations. Moreover, each group of interventions was conducted at different locations, 
which could reduce the contamination of the trial caused by social interaction and communication among 
participants.
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Intervention
Intervention Group
The Static-Dynamic Balance Training Combined with Reminiscence Therapy (SDBT-RT) program, grounded in 
the Theory of Planned Behavior, was designed to promote positive health behaviors. Guided by TPB, an SDBT-RT 
program was developed, taking into account the rural community context—including local policies, lifestyle habits, and 
social networks—as well as individual-level characteristics. The formulation of a research protocol that incorporates the 
model’s core constructs warrants further investigation. At the level of behavioral attitude, reminiscence therapy sessions 
are used to evoke positive memories, foster a constructive outlook on aging, and strengthen the belief that “participating 
in this program can enhance my well-being”.27 At the subjective norm level, the group-based intervention delivered in 
community centers helps establish supportive social norms. Peer observation and interaction reduce perceived barriers to 
participation. For perceived behavioral control, the SDBT component employs a progressive difficulty structure and real- 
time movement guidance to lower the perceived difficulty of performing the exercises.

The program was reviewed and revised by five experts in sports rehabilitation, medical psychology, geriatrics, health 
management, and nursing. Additionally, a pilot study was conducted prior to the main study to assess the feasibility of 
the intervention. The static-dynamic balance training component was derived from balancing postural control 
movements,17 with a gradual increase in intensity by varying sensory inputs and external distractions, and consisted of 
three parts: (1) a 10-minute warm-up phase (including range-of-motion exercises for the wrists, hips, shoulders, knees, 
and ankles); (2) a 15-minute static balance training session (standing on both feet; standing in parallel and tandem; 
standing in tandem; standing on one foot); and (3) a 25-minutes of dynamic balance training (normal gait; narrow gait; 
overlapping gait; tandem gait). RT is based on Erikson’s theory of psychosocial development, which states that recalling 
life experiences can help rural older adults resolve the psychological crisis of integration and despair in the final stages of 
life.29 Therefore, a structured procedure of reviewing the past, returning to the present, evaluating the past, and facing the 
present was set up and, combined with the temporal characteristics of older Chinese people’s lives, recreational activities, 
and traditional cultural practices; reminiscence therapy involves six themes:“Our Time”,“My Happy Times”, 
“Achievements in my life”, “Revisiting Traditional Festivals”, “My Hobbies”, and “Feeling the good old days”, 
promoting their self-integrity and optimism to face reality with positive goal orientation. Table 1 provides the content 
of the SDBT-RT.

Each group of interveners consists of general practitioners, community health workers and medical postgraduate 
students who have undergone one month of specialized training. Thirty-two people in the intervention group were 
randomly divided into 8-person groups, and the appropriate time periods (8:00–10:00) were selected according to the 
activity habits of the elderly in the community. The intervention sites are fixed as community activity centers equipped 
with multimedia facilities and green rest areas. The intervention lasted for 12 weeks. In odd-numbered weeks, a dual 
intervention model of “40-minute RT + 50-minute SDBT” was adopted to establish behavioral intentions, and behavioral 
attitudes and subjective norms were strengthened through RT. Synchronous balance training enhances perceptual 
behavioral control through immediate improvement of physical functions. In even weeks, only 50 minutes of SDBT is 
conducted. A single training can reduce cognitive load and focus on the solidification of motor skills. To record 
engagement in reminiscence therapy, a standardized observation checklist and participant feedback forms were used 
after each session to assess participation and emotional responses. Facilitators were trained to recognize distress or 
fatigue, with activities adapted to individual conditions and emergency protocols in place for physical or psychological 
incidents.

The implementer is required to fill out the “Implementation Fidelity Checklist” immediately after each session, 
recording whether the RT theme is carried out as per the weekly plan, whether the SDBT training is upgraded in stages, 
and the duration of the core links. The project supervisor randomly selects 20% of the checklists every week for phone 
review. When deviations are found, the implementers are required to explain the reasons and formulate improvement 
measures at the weekly regular meeting. Meanwhile, the implemutors also need to record the physical and mental states 
of the participants and use resources such as unified theme audio and video, handicraft materials, festival decorations and 
life goal lists. During the intervention period, the intervention coordinator recorded the attendance of each participant in 
each course and promptly followed up on those who were absent to arrange make-up classes as much as possible. 
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Table 1 Static-Dynamic Balance Training Combined with Reminiscence Therapy Program

Weekly Static Balance Training Dynamic Balance Training Reminiscence Therapy

Week 1 Learn static balance training on a flat surface, wearing comfortable 

shoes, and maintaining visual and aural awareness, without 

interference. 

A Standing on both feet: 30s, 10s rest; 
B Standing in parallel and tandem: 30s, 10s rest; 

C Standing in tandem: 30s, 10s rest; 

D Standing on one foot: 30s, 10s rest.

Learn dynamic balance training on a flat area of 20m*10m, wearing comfortable shoes, and 

maintaining visual and aural awareness, without interference. 

A Normal gait: Walk 20m*2, rest 10s; 

B Narrow gait: Walk 20m*2, rest 10s; 
C Overlapping gait: Walk 20m*2, rest 10s; 

D Tandem gait: Walk 20m*2, rest 10s.

(i) Theme introduction: play music, do finger exercises. 

(ii) Reviewing the past: The birth era and its characteristics. 

(iii) Return to the present: Talking about their life situation in the 

current era. 
(iv) Evaluating the past: The difficulties successfully overcome and the 

feelings at that time. 

(v) Facing the present: Current moments of happiness and how to 

continue enjoying a beautiful life. 
(vi) Summarise the main points: Resilient character in difficult times, 

the better life of the current era, the sense of happiness that comes 

through hardships.

Week 2 Consolidation of Week 1 training Consolidation of Week 1 training

Week 3 Static balance training on a flat surface, wearing comfortable shoes, 

deprived of vision and hearing, without interference. 

A static balance training; 
B stripped of hearing, picture cues, static balance training; 

C stripped of vision, voice prompts, static balance training.

Dynamic balance training on a flat area of 20m*10m, wearing comfortable shoes, deprived of vision 

and hearing, without interference. 

A dynamic balance training; 
B stripped of hearing, picture cues, dynamic balance training; 

C stripped of vision, voice prompts, dynamic balance training.

(i) Theme introduction: play music, do finger exercises, making 

dumplings. 

(ii) Reviewing the past: Memorable festivals as well as the details. 
(iii) Return to the present: The characteristics of current festivals with 

contemporary features. 

(iv) Evaluating the past: The biggest feelings during past festivals. 

(v) Facing the present: The festivals and events currently most looked 
forward to. 

(vi) Summarise the main points: Family warmth, neighborhood 

support, solidarity.

Week 4 Consolidation of week 3 training Consolidation of Week 3 training

Week 5 On the sandbag, wearing comfortable shoes, keeping visual and aural 

awareness, no interference, static balance training. 

A Standing on both feet: 30s, 10s rest; 
B Standing in parallel and tandem: 30s, 10s rest; 

C Standing in tandem: 30s, 10s rest; 

D Standing on one foot: 30s, 10s rest.

On a 20m*10m sandy area, wearing comfortable shoes, keeping visual and aural awareness, no 

interference, dynamic balance training. 

A Normal gait: Walk 20m*2, rest 10s; 
B Narrow gait: Walk 20m*2, rest 10s; 

C Overlapping gait: Walk 20m*2, rest 10s; 

D Tandem gait: Walk 20m*2, rest 10s.

(i) Theme introduction: play music, do finger exercises. 

(ii) Reviewing the past: The most unforgettable happy moments in 

childhood. 
(iii) Return to the present: Sharing what they are currently happy 

about. 

(iv) Evaluating the past: Summarize the causes for happiness in the 

past. 
(v) Facing the present: Consider how to maintain an optimistic life at 

present. 

(vi) Summarise the main points: Dissect the source of happiness, 

reinforce the feeling of happiness, and remain hopeful.

Week 6 Consolidation of week 5 training Consolidation of week 5 training

Week 7 On the sandbag, wearing comfortable shoes, deprived of vision and 

hearing, no interference, static balance training. 
A static balance training; 

B stripped of hearing, picture cues, static balance training; 

C stripped of vision, voice prompts, static balance training.

On a 20m*10m sandy area, wearing comfortable shoes, deprived of vision and hearing, no 

interference, dynamic balance training. 
A dynamic balance training; 

B stripped of hearing, picture cues, dynamic balance training; 

C stripped of vision, voice prompts, dynamic balance training.

(i) Theme introduction: play music, do finger exercises. 

(ii) Reviewing the past: Past hobbies and their characteristics. 
(iii) Return to the present: Discuss current hobbies or areas of 

interest. 

(iv) Evaluating the past: The impact that past hobbies had on life or 

personal development. 
(v) Facing the present: The influence of hobbies on later life and how 

to further develop them. 

(vi) Summarise the main points: Tap one’s advantages, cultivate love for 

life, and the significance of hobbies to life in old age.

(Continued)
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Table 1 (Continued). 

Weekly Static Balance Training Dynamic Balance Training Reminiscence Therapy

Week 8 Consolidation of week 7 training Consolidation of week 7 training

Week 9 On the sandbag, wearing comfortable shoes, keeping visual and audio 

awareness, interference conditions, static balance training. 

A static balance training; 

B static balance training, tap the participant’s shoulder or calling out 
to the participant, observe their reaction and ensure safety (reaction 

time and state); 

C on the basis of the previous time, increase the number of taps on 

the shoulder interference.

On a 20m*10m sandy area, wearing comfortable shoes, keeping visual and audio awareness, 

interference conditions, dynamic balance training. 

A dynamic balance training; 

B dynamic balance training, tapping the participant on the shoulder or calling out to the participant, 
observing and recording the response (reaction time and state); 

C dynamic balance training, throwing a ping pong ball, catching it and then proceeding to complete 

dynamic balance training.

(i) Theme introduction: play music, do finger exercises. 

(ii) Reviewing the past: The most fulfilling things in one’s life. 

(iii) Return to the present: Sharing the things that they feel most 

fulfilled at present. 
(iv) Evaluating the past: The efforts they have made while achieving 

something. 

(v) Facing the present: The impact of effort or achievement on the 

present. 
(vi) Summarise the main points: Self-confidence, sense of achievement, 

their efforts and values, self-affirmation.

Week 10 Consolidation of week 9 training Consolidation of week 9 training

Week 11 On the sandbag, wearing comfortable shoes, deprived of vision and 

hearing, interference conditions, static balance training. 

A static balance training; 

B stripping hearing, picture cue and shoulder pat interference for 
static balance training; 

C stripping vision, voice cues and shoulder tapping interference, static 

balance training.

On a 20m*10m sandy area, wearing comfortable shoes, deprived of vision and hearing, interference 

conditions, dynamic balance training. 

A dynamic balance training; 

B stripping hearing, picture cue and shoulder pat interference for dynamic balance training; 
C stripping hearing, picture cues, throwing a ping pong ball, catching it and then proceeding to 

complete dynamic balance training.

(i) Theme introduction: play music, do finger exercises. 

(ii) Reviewing the past: Mark important events and people at 

appropriate places in past stages of the “River of Life”. 

(iii) Return to the present: Mark what they want to do and look 
forward to in the future stage of the “River of Life”. 

(iv) Evaluating the past: Introducing the past part of your life river. 

(v) Facing the present: Sharing and transmitting one’s regimen and 

one’s expectations and wishes for the future. 
(vi) Summarise the main points: self-confidence, the sense of 

achievement of the struggle, their efforts and value.

Week 12 Consolidation of week 11 training Consolidation of week 11 training
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A “Behavior Log Form” was designed to record changes such as supplement use, recreational activities, and disease 
conditions. It was reviewed monthly by general practitioners to ensure that the intervention effect was not interfered with 
by confounding factors. During the 4-week follow-up, participants in the intervention group received four brief weekly 
phone calls (5–10 minutes each) to check on home practice adherence, provide encouragement, and answer basic 
questions. No new intervention content was introduced.

Control Group
The control group received standardized health education and general exercise guidance delivered by trained staff at 
community centers. Biweekly, 40-minute, 12-week group sessions cover six topics: Static Balance Training Principles, 
Dynamic Equilibrium Skill Development, Psychosocial Adaptation Techniques, Fall Risk Mitigation Strategies, Home 
Environment Optimization, and Lifestyle Behavior Internalization, focusing on knowledge transmission and fundamental 
movement instruction. A 1-month follow-up included four supervised telephone check-ins, which matched the interven
tion group in frequency and duration, and served only to monitor engagement and address basic questions, without 
introducing any new content.

Assessment
Sociodemographic Profile
A structured questionnaire developed by the research team collected demographic data (gender, age, education, marital 
status, residence, income), lifestyle factors (weekly exercise frequency, community engagement, sleep quality), and 
health status (chronic disease burden, self-rated health, emotional lowness).

Primary Outcomes
The Healthy Aging Instrument (HAI) 
The Healthy Aging Instrument (HAI) was developed by Thiamwong et al30 and consists of 35 entries in 9 dimensions: 
Staying Cognitively Active, Staying Physically Active, Having Social Participation, Having Social Relationships and 
Support, Practicing Self-Care and Self-Awareness, Accepting Aging, Being Self-Sufficient and Living Simply, Making 
Merit and Good Deeds, and Managing Stress. A 5-point Likert scale was used (1 = not at all consistent, 2 = slightly 
consistent, 3 = not sure, 4 = moistening, physical functioning, social participation, social relationships and support, self- 
care, acceptance consistent, 5 = completely consistent). Total scores ranged from 35 to 175, with higher scores reflecting 
better levels of healthy aging, including more active engagement, stronger self-care, and greater psychosocial well-being. 
The Cronbach’s α in the Chinese version was 0.93, and the internal consistency was good.31,32

Secondary Outcomes
Satisfaction Evaluation 
Satisfaction evaluation included five dimensions: (i) I like the atmosphere of the group intervention; (ii) I am active in the 
group intervention; (iii) I am willing to communicate and share with other group members; (iv) I am active in the 
integrated intervention; and (v) I actively refer to the manuals for exercise during the rest of the week. Five ratings on 
a Likert scale were used for the assessment, namely, “fully compliant”, “fairly compliant”, “fair”, “not quite compliant”, 
and ‘not at all compliant. Five experts assessed the content relevance of study items,33 resulting in a scale-level Content 
Validity Index of 0.90, showing high content validity. The satisfaction scale was pretested, achieving a Cronbach’s alpha 
of 0.92, indicating good reliability and validity. This was used as an indirect indicator of intervention acceptability.

Feasibility Assessment 
The safety and adherence were selected as evaluation indicators for the feasibility of the comprehensive intervention 
program. The incidence of adverse events during the study period (eg, excessive physical fatigue, fall, mental abnorm
ality) was used as the evaluation index for safety, ie, adverse event incidence (%) = (number of cases of adverse events in 
the intervention group/number of people in the intervention group)*100%; and adherence was evaluated by calculating 
the activity attendance rate of the older adults in the intervention group. Activity attendance rate (%) = total number of 
individual activity participation/total number of interventions* 100%.
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Data Collection and Assessor Training
Data collection took place in rural community activity centers. Baseline data (with general information and primary 
measures) were collected at the end of screening to baseline (T0), a second collection (with primary and secondary 
measures) was carried out within one week after 12 weeks of the intervention (T1), and the primary measures were 
collected again within one week after 1 month of follow-up (T2). Assessors received structured training before the trial, 
including the use of evaluation tools, the practical operation of schemes, and the verification and maintenance of session 
consistency. Questionnaires were completed in person on paper, with assessor assistance when necessary.

Data Entry and Statistical Analysis
SPSS 25.0 was used for data processing in this study, setting α=0.05 as the significance level, with P<0.05 indicating 
a statistically significant difference. Two researchers entered and checked data to ensure accuracy. For demographic data, 
measures were expressed as mean ± standard deviation, and counts were expressed as frequency and constitutive ratio. 
Data normality was determined by the Shapiro–Wilk test, and accordingly, mean ± standard deviation or median 
(quartiles) were chosen to represent continuous variables. Balanced comparisons of baseline data were performed by 
t test Mann–Whitney U-test, or χ²-test. When both groups of outcome indicators met normal distribution and variance 
chi-square, two-factor repeated measures analysis of variance (ANOVA) was used to analyze the effects of time factors 
and treatment factors on the healthy aging scores of the two groups of study participants, as well as the interactions 
between time and groups. Generalized estimating equation analysis was used when the two groups’ outcome indicators 
did not conform to a normal distribution. The per-protocol analysis (PPA) was conducted by excluding subjects who 
withdrew from randomization to the end of the intervention, stopped the intervention, and/or participated in less than 
70% of the prescribed exercise courses. Descriptive statistics were used for satisfaction assessment and program 
feasibility.

Results
Recruitment, Attrition, and Retention
As shown in the CONSORT flowchart in Figure 1, 64 participants who met the inclusion criteria and provided informed 
consent were allocated to two groups (32 in each group). Two participants in the intervention group withdrew due to 
health issues, and two participants in the control group withdrew due to time constraints. Neither of the health-related 
withdrawals was linked to adverse events caused by the SDBT-RT program. The final participants included in PPA were 
30 people in each of the two groups (retention rate 94%).

Descriptive Data of Participant Characteristics
The largest percentage of the study was in the age group 70–79 years (61.7%, 37/60). Table 2 shows that there were no 
significant differences in baseline demographic characteristics (age, gender, education level) and health indicators 
(number of chronic diseases, sleep quality) between the intervention group and the control group analyzed by PPA (all 
P > 0.05), indicating good comparability.

Impact of the SDBT-RT Program on Primary Outcomes
As shown in Table 3, the time × group interaction was significant for total healthy aging score (18.8 point; P< 0.001), 
rising from 111.03 ± 11.36 at baseline to 129.80 ± 11.30 post-intervention and 130.63 ± 12.01 at follow-up. In contrast, 
the control group exhibited only a modest change (5.2 points; P > 0.05). Significant between-group differences were also 
observed across most domains at post-intervention and follow-up. In particular, the intervention group improved in 
“Staying Cognitively Active” (2.14 points; P= 0.002), “Staying Physically Active” (2.23 points; P= 0.002), and “Having 
Social Participation” (1.60 points; P= 0.042). Similar improvements were seen in “Having Social Relationships and 
Support” (3.63 points, P= 0.001), “Practicing Self-Care and Self-Awareness” (2.23 points; P= 0.010), “Accepting Aging” 
(1.57 points; P= 0.013), and “Managing Stress” (3.00 points, P < 0.001). No significant improvements were found in 
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“Being Self-Sufficient and Living Simply” (18.95 ± 1.95 to 19.67 ± 1.60; P > 0.05) or “Making Merit and Good Deeds” 
(15.00 ± 2.00 to 15.90 ± 2.24; P > 0.05). Visualizations are provided in Figures 2–4.

Table 4 shows the results of the comparison of variables between groups. There was no statistically significant 
difference (P > 0.05) between the intervention and control groups on all variables at T0. At the T1 time point, there was 

Figure 1 Study flow chart.

Table 2 Sociodemographic Characteristics of the Participants in the Two Groups

Item Intervention Group 
(n=30)

Control Group 
(n=30)

t/χ2 p

Gender (%) Male 10 (33.3) 13 (43.3) 0.635 0.426

Female 20 (66.7) 17 (56.7)

Age (%) 60–69 years 8 (26.7) 6 (20.0) 0.424 0.809

70–79 years 18 (60.0) 19 (63.3)

≥80 years 4 (13.3) 5 (16.7)

BMI (Mean ± SD) 23.97±4.71 22.72±3.45 1.160 0.367

Educational Level (%) Below junior high 25 (83.3) 28 (93.3) 1.456 0.228

Junior high or above 5 (16.7) 2 (6.7)

Marital Status (%) Married 22 (73.3) 21 (70.0) 1.100 0.951

Unmarried 2 (6.7) 2 (6.7)

Divorced/widowed 6 (20.0) 7 (23.3)

Living Arrangement (%) With spouse 12 (40.0) 14 (46.7) 1.291 0.731

With spouse and children 8 (26.7) 5 (16.7)

With children/others 5 (16.7) 4 (13.3)

Living alone 5 (16.7) 7 (23.3)

(Continued)
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Table 2 (Continued). 

Item Intervention Group 
(n=30)

Control Group 
(n=30)

t/χ2 p

Number of Children (%) ≤3 children 28 (93.3) 29 (96.7) 0.351 0.554

≥4 children 2 (6.7) 1 (3.3)

Number of Friends (%) ≤3 friends 18 (60.0) 17 (56.7) 1.669 0.196

>3 friends 12 (40.0) 13 (43.3)

Monthly Income (%) <1000 yuan 8 (26.7) 7 (23.3) 0.089 0.766

≥1000 yuan 22 (73.3) 23 (76.7)

Number of Chronic Diseases (%) None 8 (26.7) 8 (26.7) 0.358 0.836

1–2 diseases 21 (70.0) 20 (66.7)

≥3 diseases 1 (3.3) 2 (6.7)

Health Insurance Type (%) Urban medical insurance 7 (23.3) 6 (20.0) 0.314 0.855

Rural cooperative medical care 14 (46.7) 13 (43.3)

Other insurance 9 (30.0) 11 (36.7)

Exercise Frequency per Week (%) ≤2 times 12 (40.0) 14 (46.7) 0.271 0.602

≥3 times 18 (60.0) 16 (53.3)

Community Activity Participation per Month (%) ≤2 times 21 (70.0) 22 (73.3) 0.082 0.774

≥3 times 9 (30.0) 8 (26.7)

Emotional Lowness (%) Never 10 (33.3) 11 (40.0) 0.307 0.858

Occasionally 17 (56.7) 16 (50.0)

Frequently 3 (10.0) 3 (10.0)

Self-Rated Health Status (%) Poor/very poor 4 (13.3) 5 (16.7) 0.132 0.936

Fair/good 25 (83.3) 24 (80.0)

Excellent 1 (1.7) 1 (3.3)

Sleep Quality (%) Good/fair 17 (56.7) 19 (61.3) 0.138 0.933

Poor night sleep 12 (40.0) 11 (35.5)

Insomnia 1 (3.3) 0 (3.2)

Notes: Data are presented as mean ± SD and n (%). p-value for difference between groups, chi2-test (categorical variables) or t-test (continuous variables), as appropriate. 
Abbreviation: BMI, Body Mass Index.

Table 3 Impact of the Intervention on Outcome Measures at Three Timepoints (Group × Time) Test (N = 60)

Outcome Measures Measure Time Group Factor Effect Time Factor Effect Group × Time Effect

T0 (Pretest) T1 (Posttest) T2 (Follow-test) F/Wald χ2 P -value F/Wald χ2 P -value F/Wald χ2 P -value

HAI total scorea 25.287 <0.001 39.005 <0.001 12.470 <0.001

Intervention group (G1) 111.03±11.36# 129.80±11.30# 130.63±12.01#

Control group (G2) 108.53±11.50# 113.86±7.72# 113.70±9.08#

Staying Cognitively Activea 4.551 0.037 10.222 <0.001 6.332 0.002

Intervention group (G1) 10.96±1.95# 13.10±1.74# 13.00±1.92#

Control group (G2) 11.33±1.82# 11.56±2.55# 11.60±2.15#

Staying Physically Activea 8.322 0.005 17.564 <0.001 7.215 0.002

Intervention group (G1) 12.23±1.79# 14.46±1.96# 14.63±1.99#

Control group (G2) 12.13±2.22# 12.66±1.78# 12.63±2.04#

Having Social Participationa 6.103 0.016 5.442 0.007 3.341 0.042

Intervention group (G1) 9.03±2.38# 10.63±2.26# 10.60±2.06#

Control group (G2) 8.70±2.90# 9.16±1.94# 8.86±2.66#

Having Social Relationships and Supporta 14.826 <0.001 8.687 0.001 7.415 0.001

Intervention group (G1) 12.40±2.76# 16.03±2.20# 16.16±2.27#

Control group (G2) 12.60±2.20# 13.26±3.34# 12.93±3.28#

Practicing Self-Care and Self-Awarenessa 3.893 0.053 12.212 <0.001 4.967 0.010

Intervention group (G1) 12.43±2.16# 14.66±2.56# 14.46±2.19#

Control group (G2) 11.83±2.08# 13.26±2.65# 13.73±2.59#

Accepting Agingb 20.014 <0.001 10.400 0.006 8.681 0.013

Intervention group (G1) 6.43±1.45# 8.00 (7.00,9.00)## 8.00 (6.75,9.00)##

(Continued)
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no statistically significant difference between groups in the dimension of “Making Merit and Good Deeds” (P = 0.233), 
and the differences in all other outcome indicators were statistically significant (P < 0.05). At the T2 time point, there 
were statistically significant differences (P < 0.05) between the intervention and control groups for all outcome indicators 
except for the “Practicing Self-Care and Self-Awareness” (P = 0.242) and “Making Merit and Good Deeds” (P = 0.076) 
dimensions, which did not show significant between-group differences.

Table 5 Within-group time effect analyses show the results of all variables over time in both groups. Compared with 
baseline T0, there were statistically significant differences in the total healthy aging scores and scores for each dimension 
in the intervention group after the intervention (P < 0.05), and the effects persisted through the follow-up period. In the 

Table 3 (Continued). 

Outcome Measures Measure Time Group Factor Effect Time Factor Effect Group × Time Effect

T0 (Pretest) T1 (Posttest) T2 (Follow-test) F/Wald χ2 P -value F/Wald χ2 P -value F/Wald χ2 P -value

Control group (G2) 6.10±1.47# 6.00 (5.00,7.00)## 6.00 (5.00,7.00)##

Being Self-Sufficient and Living Simplyb 10.096 0.001 7.714 0.021 3.428 0.180

Intervention group (G1) 18.00 (16.00,19.00)## 19.00 (18.00,21.00)## 20.00 (18.00,21.00)##

Control group (G2) 17.50 (16.00,20.00)## 18.00 (16.00,19.00)## 18.00 (16.00,19.00)##

Making Merit and Good Deedsb 2.017 0.156 10.968 0.004 1.956 0.376

Intervention group (G1) 15.00 (13.00,17.00)## 16.00 (14.00,17.00)## 15.90±2.24#

Control group (G2) 15.00 (13.00,16.25)## 15.50 (14.00,16.25)## 14.76±2.59#

Managing Stressb 17.190 <0.001 35.302 <0.001 13.115 0.001

Intervention group (G1) 16.00 (14.00,17.00)## 18.50 (16.00,21.00)## 19.00 (16.75,21.00)##

Control group (G2) 15.00 (12.00,17.00)## 16.00 (14.00,17.00)## 16.00 (14.75,17.00)##

Notes: P-value = Statistical significance level; Superscript “a” indicates analysis using repeated measures ANOVA; Superscript “b” indicates analysis using generalized 
estimating equations; Values marked with “#” are presented as mean ± standard deviation; Values marked with “##” are presented as median (25th percentile, 75th 
percentile). 
Abbreviations: G1, Intervention group; G2, Control group; T0, Pretest; T1, Posttest; T2, Follow-up; HAI, Healthy Aging Instrument; F/Wald χ², F statistic or Wald chi- 
square statistic from repeated measures ANOVA or generalized estimating equations.

Figure 2 HAI total scores across time by group.
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control group, statistically significant differences were observed at T1 in the total healthy aging score, “Practicing Self- 
Care and Self-Awareness” and “Making Merit and Good Deeds” dimensions (P < 0.05). However, only the total healthy 
aging score (P = 0.017) and “Practicing Self-Care and Self-Awareness” (P = 0.002) retained statistically significant 
differences at the T2 follow-up time point.

Impact of the SDBT-RT Program on Secondary Outcomes
The satisfaction survey results (mean score: 4.96 ± 0.18) indicated that a high level of participant satisfaction and 100% 
expressed willingness to recommend it to others. At the 12-week mark, the compliance rate was 88.8% in the 
intervention group and 85.0% in the control group, with no statistically significant difference between groups (P = 
0.267). Adverse events were continuously monitored throughout both the intervention and follow-up periods, and no 
serious intervention-related adverse events were reported.

Discussion
To the best of our knowledge, this is the first randomized controlled trial to evaluate the impact of a 12-week SDBT-RT 
program on healthy aging in older adults in a rural community. Our findings indicate that SDBT-RT significantly 
enhanced healthy aging in rural older adults and maintained a significant effect one-month post-intervention. This can 
attributed to the fact that SDBT-RT was designed based on the Theory of Planned Behavior, which posits that 
a combination of behavioral attitudes, subjective norms, and perceived behavioral control determines behavioral 
intentions.26 Specifically, SDBT-RT fosters positive attitudes toward later life through group reminiscence therapy, 
thereby increasing willingness to perform; family and community support create a conducive environment for promoting 

Figure 3 Bar chart of sub-dimension scores across time by group.
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subjective norms of healthy behaviors; and progressive balance training enhances perceptions of behavioral controll
ability and promotes exercise habits. The three elements synergistically promote the formation and sustainability of 
healthy aging behaviors in older adults.

Cognitive functioning is a core dimension in measuring healthy aging, often evaluated through daily activities, 
executive ability, and active thinking. This study found that SDBT-RT continuously improves cognitive function, which 
differs from the conclusions of some studies that only focus on a single intervention.34,35 The comparative study35 used 
a single multi-component exercise. After 12 weeks, there was no significant improvement in cognitive function in the 
Mini-Mental State Examination (MMSE) (P = 0.21), while this study showed continuous improvement in the “Staying 
Cognitively Active” dimension through the dual intervention model (P < 0.01). There are three possible reasons: First, 

Figure 4 Box plot of sub-dimension scores across time by group.

Table 4 Simple Effect Analysis and Multiple Comparisons of Group

Outcome Measures T0 T1 T2

Difference  
(95% CI)

t P -value Difference  
(95% CI)

t P -value Difference  
(95% CI)

t P -value

HAI total score G1G2 2.50 (−3.40, 8.40) 0.847 0.401* 15.9 (10.92, 20.93) 6.373 <0.001* 16.9 (11.43, 22.43) 16.93 <0.001*

Staying Cognitively Active G1G2 −0.36 (−1.34, 0.61) −0.751 0.697* 1.53 (0.40, 2.66) 2.712 0.009* 1.40 (0.34, 2.45) 2.648 0.010*

Staying Physically Active G1G2 0.10 (−0.94, 1.14) 0.302 0.849* 1.80 (0.83, 2.77) 3.716 <0.001* 2.00 (0.95, 3.04) 3.841 <0.001*

Having Social Participation G1G2 0.33 (−1.04, 1.70) 0.486 0.629* 1.46 (0.37, 2.55) 2.687 0.009* 1.73 (0.50, 2.96) 2.820 0.007*

Having Social Relationships and Support G1G2 0.20 (−1.49, 1.09) −0.310 0.758* 2.76 (1.30, 4.23) 3.785 <0.001* 3.23 (1.77, 4.69) 4.427 <0.001*

Practicing Self-Care and Self-Awareness G1G2 0.60 (−0.49, 1.69) 1.094 0.278* 1.40 (0.05, 2.74) 2.079 0.042* 0.73 (−0.50, 1.97) 1.181 0.242*

Accepting Aging G1G2 0.33 (−0.42, 1.08) 0.381 0.883* 1.00 (0.59, 2.31) −3.359 0.001** 2.00 (0.73, 2.39) −3.595 <0.001**

Being Self-Sufficient and Living Simply G1G2 0.00 (−0.94, 1.94) −0.381 0.703** 2.00 (0.65, 3.01) −2.615 0.009** 2.00 (0.85, 3.07) −3.093 0.002**

Making Merit and Good Deeds G1G2 0.00 (−1.14, 1.87) −0.335 0.738** 1.00 (−0.36, 2.36) −1.193 0.233** 1.13 (−0.12, 2.38) 1.807 0.076**

Managing Stress G1G2 0.00 (−1.01, 2.14) −0.433 0.665** 3.00 (1.69, 4.23) −3.732 <0.001** 3.00 (2.04, 4.69) −4.185 <0.001**

Notes: *Calculated based on the t - test, **Calculated based on the Mann–Whitney U-test. Abbreviations as defined in Table 3.
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recall therapy constructs a structured recall framework based on six major themes. Compared with unstructured inter
views, it can more systematically activate the episodic memory retrieval function of the prefrontal cortex and the memory 
integration function of the hippocampus;36 Secondly, while a previous study involving a 6-month multicomponent 
physical exercise program did not yield significant improvements in cognitive function, neuropsychiatric symptoms, or 
quality of life among older adults with major neurocognitive disorder,34 the present intervention differs in its emphasis on 
dynamic balance training. In our study, dynamic balance training accounted for 60% of the total program, placing greater 
demands on real-time spatial orientation and rhythm control, which may provide more targeted stimulation of executive 
function. This highlights the growing need for rehabilitation strategies that go beyond basic physical activity and address 
cognitive stimulation through coordinated and sensorimotor-intensive exercises. Thirdly, multi-sensory interactive 
cognitive tasks like finger exercises and paper-cutting are integrated into RT to stimulate movement, emotion, and 

Table 5 Simple Effect Analysis and Multiple Comparisons of Time

Outcome Measures Intervention Group (G1) Control Group (G2)

F/Wald P Difference 95% CI F/Wald P Difference 95% CI

HAI total score T 47.699** 3.775*

T0:T1 <0.001 −18.7 (−22.61, −14.91) 0.007 −5.33 (−9.18, −1.48)
T0:T2 <0.001 -19.60 (−23.81, −15.38) 0.017 -5.16 (−9.37, −0.95)

T1:T2 0.390 -0.83 (−2.75, 1.09) 0.863 -0.16 (−1.75, 2.09)

Staying Cognitively Active T 16.139** 0.219
T0:T1 <0.001 −2.13 (−2.90, 1.35) 0.549 −0.23 (−1.00, 0.54)

T0:T2 <0.001 -2.03 (−2.96, 1.10) 0.569 -0.26 (−1.19, 0.66)

T1:T2 0.807 0.10 (−0.71, 0.91) 0.807 -0.03 (−0.85, 0.78)
Staying Physically Active T 23.510** 1.269

T0:T1 <0.001 −2.23 (−2.90, −1.56) 0.115 −0.53 (−1.20, 0.13)

T0:T2 <0.001 -2.40 (−3.10, −1.69) 0.160 -0.50 (−1.20, 0.20)
T1:T2 0.232 2.23 (−0.44, 0.11) 0.810 0.03 (−0.24, 0.31)

Having Social Participation T 8.458** 0.325

T0:T1 0.007 −1.60 (−2.75, −0.45) 0.420 −0.46 (−1.61, 0.68)
T0:T2 <0.001 -1.56 (−2.32, −0.80) 0.663 -0.16 (−0.92, 0.59)

T1:T2 0.944 1.60 (−0.90, 0.97) 0.526 0.30 (−0.64, 1.24)

Having Social Relationships and Support T 13.077** 3.025
T0:T1 <0.001 −3.63 (−5.09, −2.16) 0.366 −0.66 (−2.13, 0.79)

T0:T2 <0.001 -3.76 (−5.23, −2.30) 0.651 -0.33 (−1.80, 1.13)

T1:T2 0.345 3.63 (−0.41, 0.14) 0.021 0.33 (0.05, 0.61)
Practicing Self-Care and Self-Awareness T 6.467* 10.712**

T0:T1 0.001 −2.23 (−3.46, −0.99) 0.024 −1.43 (−2.66, −0.19)

T0:T2 0.001 -2.03 (−3.21, −0.85) 0.002 -1.90 (−3.07, −0.72)
T1:T2 0.148 0.2 (−0.09, 0.49) 0.003 -0.46 (−0.76, −0.17)

Accepting Aging T 11.788* 0.066
T0:T1 0.001 −1.10 (−1.81, −0.38) 0.785 −0.33 (−1.86, 1.19)

T0:T2 0.002 -1.26 (−1.98, −0.54) 0.935 -0.36 (−1.90, 1.17)

T1:T2 0.712 -0.16 (−0.98, 0.65) 0.943 -0.03 (−0.17, 0.11)
Being Self-Sufficient and Living Simply T 10.506* 0.024

T0:T1 0.003 −1.66 (−2.78, −0.55) 0.669 −0.33 (−1.86, 1.19)

T0:T2 <0.001 -1.83 (−2.84, −0.82) 0.641 -0.36 (−1.90, 1.17)
T1:T2 0.691 -0.16 (−0.42, 0.09) 0.654 -0.33 (−0.17, 0.11)

Making Merit and Good Deeds T 7.013* 1.826

T0:T1 0.012 −1.06 (−1.90, −0.23) 0.005 −0.43 (−0.73, −0.13)
T0:T2 0.010 -1.16 (−2.05, −0.28) 0.558 -0.4 (−1.73, 0.93)

T1:T2 0.068 -0.10 (−0.20, 0.01) 0.958 0.03 (−1.22, 1.28)

Notes: T0: At baseline; T1: At 12 weeks of intervention; T2: At 1 month of follow-up; T: Within-group comparisons among three measurements; *Indicates P<0.05; 
**Indicates P<0.001. Abbreviations as defined in Table 3.
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cognition, enhancing positive thinking. A recent meta-analysis including 16 randomized controlled trials demonstrated 
that multisensory stimulation reduces neuropsychiatric symptoms and improves cognitive function, supporting its 
therapeutic value in older adults.37

Additionally, physical function improvements were more pronounced in the intervention group. This aligns with 
evidence from a Vivifrail-based 12-week multicomponent exercise program, which included balance training and was 
shown to significantly enhance gait, balance, and muscle strength in older adults with functional decline.35 Building on 
this evidence, our intervention integrated both static and dynamic balance elements to further target physical function. On 
the one hand, dynamic balance training in SDBT-RT strengthens core muscle reaction speed, maintaining physical 
stability and reducing fall risks during daily life and exercise for rural older adults. On the other hand, intermittent visual/ 
auditory deprivation and perturbation tasks (eg, shoulder tapping) in sandbags activated cortical-cerebellar network co- 
regulation, optimizing movement execution and coordination, thus systematically improving older adults’ physical 
function.38 These adaptations enhance sensory-motor stimulation while increasing reliance on proprioceptive and 
vestibular inputs, mimicking realistic challenges common in rural settings.39 Given the high prevalence and serious 
consequences of falls among older adults, particularly in rural environments, such balance-focused interventions are 
crucial. Addressing fall risk through progressive postural control exercises directly supports physical resilience and long- 
term functional independence.

Interestingly, SDBT-RT significantly promoted “Social Participation” and “Having Social Relationships and Support”. 
Older adults’ social participation and interpersonal interactions reflect older adults’ level of societal engagement, 
encompassing aspects such as family and friend interactions, group activities, and volunteering.40 As part of the SDBT- 
RT intervention, rural older adults participated in community group activities at least once a week, including reminiscing 
(loved ones, events, objects, and living conditions), nature activities (eg, planting trees, trekking), and handicrafts (eg, 
knitting, paper-cutting, and dumpling-making), and volunteer activities, which promotes the integration and interaction 
between older adults and the social environment and help to build social networks.41 Strong Social Participation and 
good social relationships and support are positively interrelated, as older adults who gain social relationships and a sense 
of support from participation are more willing to engage in SDBT-RT, further stimulating increased social participation.

SDBT-RT significantly enhances “Practicing Self-Care and Self-Awareness”, possibly because balance training 
improves balance and muscle strength, reduces the risk of falls in daily life,13,35 and enhances self-awareness. This is 
consistent with recent evidence emphasizing the role of physical activity and rehabilitation-based strategies in building 
self-efficacy and reducing fall-related anxiety among aging adults.42 Meanwhile, RT oriented towards positive life 
promotes dual improvements in mental and physical health by awakening pleasant experiences, enhancing enthusiasm 
and confidence in life, and enabling the elderly to respond more positively to aging and participate in social activities. 
This is particularly important for rural empty-nest elders.43 “Practicing Self-Care and Self-Awareness” becomes an 
essential strategy for sustaining healthy aging and improving quality of life. Surprisingly, there was a statistically 
significant difference in the change in scores on Practicing Self-Care and Self-Awareness in the control group during 
the follow-up period (P < 0.05), This may be attributed to peer interaction and professional guidance within the control 
group’s group health education, which grew knowledge and confidence in practicing Self-Care and Self-Awareness.

“Accepting aging” means that the elderly can admit their aging process and the decline of functional ability. There 
was a statistically significant difference in this dimension in the SDBT-RT scheme (P < 0.05). This is consistent with the 
mechanism of Siverova et al.44 Recall therapy is based on Erikson’s theory and is targeted at the “self-integration - 
despair” stage of old age (>65 years old). It helps the elderly reshape the meaning of life through peer sharing and 
empathy. Balance training combines four static standing postures and four progressive dynamic gaits, which is in line 
with the cognitive ability and learning habits of rural elderly people. It has a moderate intensity, is easy to master, and 
reduces the fear of functional decline.45 In addition, a positive attitude towards aging, good cognitive and physical 
functions, and greater social participation and support can help the elderly reshape their sense of meaning and 
achievement in life and identify with a simple lifestyle.40 The scores of the intervention group in terms of “Being Self- 
Sufficient and Living Simply” improved significantly at all three time points.

It is worth noting that although the intervention group showed significant time improvement in “Making Merit and Good 
Deeds” (P < 0.05), there was not statistically significant (P > 0.05), indicating that the SDBT-RT program was not superior to 
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the control group in this aspect. Although the “My Happy Time” module elicited positive emotions and the “Achievements in 
a Lifetime” module reinforced a sense of moral identity through recalling virtuous actions, these effects were not easily 
internalized into consistent prosocial behavior in daily life. However, the multifactorial nature of “Making Merit and Good 
Deeds” (eg, personality, social environment) requires targeted interventions or longer duration,46 which implies that in the 
future, the cultural appropriateness and duration of SDBT-RT to explore the sustained effects of long-term comprehensive 
interventions on “Making Merit and Good Deeds” in older adults. Furthermore, structured health education received by the 
control group resulted in higher scores on the “Making Merit and Good Deeds” dimension at all three-time points, 
highlighting the value of knowledge sharing and social interaction in improving this dimension.

However, the present study demonstrated that SDBT-RT significantly improved “Managing Stress” among rural older 
adults (P < 0.001), with sustained improvement. This was primarily due to its dual pathways of action. First, group 
reminiscence therapy promotes social empathy, a sense of belonging and emotional venting by sharing pleasant 
experiences and life stories.47 Second, Balance training offers learning and exercise opportunities, enhancing physical 
abilities while achieving a sense of accomplishment, boosting confidence and stress resistance.48 Exercise itself, as 
a means of emotion regulation, stimulates the release of neurotransmitters such as endorphins, alleviating anxiety and 
depression.49 Consequently, the SDBT-RT program can function as a viable stress management strategy for older adults 
in rural areas.

Interestingly, the SDBT-RT program showed high adherence (88.8%) and satisfaction with no adverse events 
among older adults in rural communities. This aligns with the findings of Belogianni et al,50 who posited that 
comprehensive interventions surpass repetitive exercise programs in sustaining motivation. The SDBT-RT program 
effectively leveraged core elements of the Theory of Planned Behavior to foster positive group dynamics and intrinsic 
motivation, thereby promoting long-term exercise habituation and significantly enhancing adherence.51 In terms of 
resources and costs, it is crucial to provide specific implementation guidance for rural communities. Considering the 
resource limitations in rural areas, the existing activity venues and volunteer resources in the community can be 
utilized to reduce the implementation cost. For instance, community activity centers can serve as intervention sites, and 
trained community workers and volunteers can assist in implementing intervention programs, reducing reliance on 
professionals. In addition, low-cost materials and equipment, such as sandbags and handcrafted materials, can be 
adopted to reduce costs.

Several limitations of this study should be acknowledged. First, the intervention intensity was only adjusted gradually and 
the training parameters were not standardized. Future studies should implement stepwise randomized trials (8/12/16 weeks) 
and determine the optimal intervention cycle through cost-benefit analysis. Second, explore gender stratified analysis. 
Women may benefit more from the emotional support of RT, while men tend to take on the physical challenges of SDBT. 
Explore the intervention adaptation plans for the frail subgroups (such as living alone and chronic pain). Third, the single- 
blinded design of the study limits the ability to fully control for observer bias, and the potential for measurement error exists 
due to self-reported data. Future studies should focus on personalized intervention plans for these subgroups and explore the 
dose-effect relationship between individualized training parameters and long-term health benefits.

Conclusion
This study demonstrated that the Theory of Planned Behavior–based SDBT-RT program effectively promoted healthy 
aging among older adults in a rural community and yielded sustained benefits over time. The intervention was feasible, 
cost-effective, achieved high adherence rates, and was well accepted by participants. These findings offer a valuable 
reference for the design and implementation of future programs and policies aimed at advancing healthy aging in rural 
populations, especially in resource-limited settings.

Data Sharing Statement
The data of this study will be made available on request from the corresponding author. The data are not publicly 
available due to privacy or ethical restrictions.
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