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Abstract
Objective: This study evaluated the effectiveness of a mindfulness-based healthy lifestyle program in improving diabetes-related
outcomes among older adults with type 2 diabetes.
Methods: A quasi-experimental study recruited 82 older adults with type 2 diabetes from two hospitals in southern Taiwan.
Participants chose either the intervention or control group. The experimental group underwent an 8-week mindfulness-based
healthy lifestyle program that integrated diet/exercise board games (external wisdom) and mindfulness practices (internal
wisdom). The control group received usual diabetes care. Outcome measures—symptom distress, emotional distress, in-
terpersonal communication, self-management behavior, and HbA1C—were assessed at baseline (T0), post-intervention (T1),
and 3 months later (T2).
Results: Generalized estimating equation analysis revealed that the experimental group demonstrated significantly greater
improvements in interpersonal communication, self-management behaviors, and HbA1C from T0 to T1 and T0 to T2 compared
to the control group.
Conclusion: The results support integrating mindfulness and gamified education into diabetes care for older adults.
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What This Paper Adds
• A mindfulness-based healthy lifestyle program was developed for older adults with diabetes.
• The program integrated external wisdom (diet and exercise board games) with internal wisdom (a unified mind–body

experience of diet and exercise).
• The program improved emotional distress, interpersonal communication, self-management, and HbA1c in older

adults with diabetes.

Applications of Study Findings
• Integrating mindfulness with gamified education can significantly improve self-care behaviors, interpersonal

communication, and glycemic control among older adults with type 2 diabetes.
• The program can be adapted for use in community centers, senior care facilities, and geriatric clinics to support

holistic and engaging chronic disease management.
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Introduction

A healthy lifestyle is essential for promoting the well-being of
older adults with diabetes, as it can improve their physical,
mental, and social quality of life (Assar et al., 2019; Brown
et al., 2019). Although diet, exercise, and medication ad-
herence are fundamental to diabetes care, older adults often
struggle to sustain diet and exercise behaviors (Assar et al.,
2019; Wu et al., 2019). In Taiwan, over 20% of individuals
aged 65 and above have diabetes, and poor lifestyle habits
increase the risk of functional impairment, cardiovascular
disease, stroke, nephropathy, retinopathy, and amputations,
and are associated with a 10% higher mortality rate (Cho
et al., 2018; Forbes, 2020). These challenges affect quality of
life, and place strain on the families and healthcare resources.

There are four key barriers to adopting a healthy lifestyle.
First, overly restrictive health education, which emphasizes
rules rather than balance, making adherence unsustainable
(Kristeller & Bowman, 2015). Second, a lack of mindful
eating and exercise, such as distracted eating or improper
physical activity, leading to ineffective results and low mo-
tivation (Fonseca et al., 2024; Tsai et al., 2024a). Third,
failure to recognize body signals such as hunger, satiety, or
fatigue, causing over- or under-eating and insufficient or
excessive exercise (Brown et al., 2019; Kristeller & Bowman,
2015). Fourth, difficulty in changing habits, as cognitive
decline and vision impairment make it harder to absorb health
information (Fonseca et al., 2024). Mindfulness-based in-
terventions offer a non-invasive and safe approach to ad-
dressing these issues. By enhancing self-awareness, older
adults can avoid unhealthy habits, accept their condition
without judgment, and improve self-management (Hsu et al.,
2019). Unlike conventional education, mindfulness does not
impose strict rules but instead fosters an understanding of
physical needs and the environment, empowering individuals
to make healthier choices (Wu et al., 2019). Thus, healthcare
professionals can incorporate mindfulness to help older adults
develop a sustainable healthy lifestyle, enhancing well-being
and preventing complications.

Mindfulness-based interventions include Mindfulness-
Based Stress Reduction (MBSR), Mindfulness-Based Cog-
nitive Therapy (MBCT), Acceptance and Commitment
Therapy (ACT), Mindful Eating Awareness Training (MB-
EAT), and Mindfulness Sport Performance Enhancement
(MSPE). Early intervention research predominantly focused
on MBSR and MBCT, but these approaches demonstrated
limited effects on physiological outcomes such as HbA1c in
diabetes management, thereby prompting the development of
more targeted programs addressing lifestyle-specific domains
(Loucks et al., 2016).

MB-EATwas developed by Jean Kristeller in 1999 and is
based on MBSR and Cognitive Behavioral Therapy (CBT),
and it was designed to support individuals struggling with
eating disorders. MB-EAT integrates mindfulness into the
eating experience, addressing aspects such as body image,

weight perception, and dietary habits. Key components of
mindful eating training include emotional regulation, be-
havioral adjustment, and cognitive awareness. Through
mindfulness, MB-EAT enhances awareness of automatic
eating behaviors, aids in emotional regulation, and promotes
conscious eating practices such as recognizing hunger cues,
satiety, taste satisfaction, and emotional responses to food
(Miller, 2017). MSPE was developed by sport psychologist
Dr Keith Kaufman and colleagues to integrate mindfulness
into athletic performance, adaptingMBSR andMBCT, which
are effective for stress and emotional regulation, to meet the
unique attentional and competitive demands of athletes
(Kaufman et al., 2018). MSPE is a structured 4-week group
program in which athletes participate in weekly 2.5 to 3-hour
sessions, practicing mindfulness strategies to enhance their
focus and performance. Mindful movement is a core com-
ponent, encouraging participants to cultivate present-moment
awareness of bodily sensations, posture, and breath while
engaging in activity. For example, mindful walking invites
individuals to focus on the sensory experience of each step—
the pressure of the feet against the ground, the rhythm of leg
movement, and the shifting of body weight—thereby
strengthening the ability to sustain focus and regulate at-
tention regardless of pace (Hu et al., 2017; Huang, 2019;
Kabat-Zinn, 2003). Taken together, MB-EAT and MSPE il-
lustrate how mindfulness can be adapted to both dietary and
exercise behaviors, which require the integration of external
wisdom and internal wisdom (Kristeller & Bowman, 2015).
This integration offers a holistic mind–body framework that
supports sustainable self-management and health promotion
(Kristeller & Bowman, 2015; Tsai et al., 2024b).

The effectiveness of mindfulness interventions for dia-
betes management can be categorized into four key areas:
internal transformation, external environmental changes,
behavioral modification, and health improvement. (1) Internal
Transformation – Diabetes often involves distressing
symptoms such as fatigue, pain, and blurred vision, which can
contribute to emotional challenges such as depression, anx-
iety, and reduced self-esteem (Wu et al., 2019). Mindfulness
fosters present-moment awareness, encouraging acceptance
of bodily sensations while reducing automatic negative
thoughts, thereby alleviating depressive and anxious symp-
toms (Huang et al., 2019; Nyklı́ček et al., 2016). (2) External
Environmental Changes – Diabetes-related challenges can
strain communication with family, friends, and healthcare
providers, affecting self-management and glycemic control
(Speight et al., 2021). Mindfulness practices emphasizing
kindness and gratitude have been shown to improve inter-
personal relationships by fostering active listening, empathy,
and mutual understanding (Hsu et al., 2019). (3) Behavioral
Modification – Mindfulness enhances bodily awareness,
reduces binge eating, and promotes healthier dietary and
exercise behaviors (Cox et al., 2016; Medina et al., 2017).
Through self-awareness and non-judgmental acceptance,
individuals are better equipped to make healthier lifestyle
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choices and sustain long-term adherence to beneficial be-
haviors. (4) Health Improvement – Glycated hemoglobin
(HbA1c) is a key physiological indicator in diabetes man-
agement, with a target level of <7.0% (Wang et al., 2018).
Mindfulness has been linked to reduced cortisol levels, which
may positively impact physiological markers (Eddy et al.,
2019). In summary, mindfulness-based interventions enhance
diabetes self-management by addressing emotional well-
being, interpersonal relationships, behavioral modifications,
and physiological outcomes, ultimately promoting holistic
health.

Most mindfulness-based interventions have targeted sin-
gle behaviors, such as eating or exercise, leaving a gap in
addressing the integrative approach required for effective
diabetes management and in better reflecting real-life needs.
Moreover, external wisdom—defined as diabetes-related
knowledge—can be difficult for older adults to retain, par-
ticularly given the limitations of traditional educational
methods (e.g., pamphlets, posters, and videos), which are
often rigid and less engaging (Kristeller & Bowman, 2015).
Evidence suggests that educational board games enhance
learning outcomes and engagement among older adults,
positioning them as a promising strategy for health education
(Tsai et al., 2025). Building on prior literature (Hsu et al.,
2019; Tsai et al., 2023), we developed the Mindful Healthy
Lifestyle Program, an integrative intervention that combines
external wisdom (diet and exercise board games) with internal
wisdom (a unified mind–body experience of diet and exer-
cise) within a structured three-phase framework. This study
aimed to describe and evaluate the effectiveness of this
program in improving self-management behaviors and health
outcomes among older adults with type 2 diabetes in Taiwan.

Methods

Study Design, Sampling and Procedure

This study was a quasi-experimental study based on an in-
tervention–control design. It was performed from October
2022 to July 2023. Patients with type 2 diabetes were re-
cruited by convenience sampling from the endocrinology
clinics of two hospitals in Southern Taiwan. The inclusion
criteria were (1) diagnosis with type 2 diabetes, (2) clear
mental status and ability to communicate, (3) age over
65 years, (4) literate and able to write in Chinese, (5) inde-
pendent and able to perform self-care, and (6) HbA1c level
higher than 8% during the previous 3 months. Individuals
who had previously received mindfulness interventions or
attended mindfulness courses were excluded from the study.

Physicians screened potential participants for eligibility
and explained the purpose and procedures of the study to
them. Eligible patients who agreed to participate were then
referred to the researchers. The researchers informed the
participants that the study was voluntary, that their decision to
participate would not affect their treatment, and that they

could withdraw from the study at any time. Each participant
gave written informed consent before the intervention, and
they were then assigned to either the control group or ex-
perimental group based on their preference.

G*Power (Germany; version 3.1.1) software was used to
estimate the required sample size (Fual, Erdfelder, Lang, &
Buchner, 2007). In the pilot 6-month study, the effect size of
the mindfulness intervention on HbA1c was found to be 0.65.
Therefore, the effect size was set at 0.65, with an α level of
0.05 and a power of 0.8. The final calculated total sample size
was 60 participants. Considering a 20% attrition rate, at least
72 participants needed to be recruited, with a minimum of
36 participants per group.

Mindful Healthy Lifestyle Program

Development. The Mindful Healthy Lifestyle Program was
developed by physicians, physical education teachers, nu-
tritionists, and mindfulness instructors based on relevant
literature (Knol et al., 2020; Tsai et al., 2023), and clinical
expertise. The program was designed to promote self-
management and health awareness in older adults with
type 2 diabetes by integrating external wisdom (diet and
exercise board games) and internal wisdom (mindful eating
and movement behaviors).

Three-phase Five-step Approach of the Mindful Healthy Lifestyle
Program. The program is centered around a three-phase
framework of Self-awareness, Practicing, and Adjusting &
Keeping, which is then further classified into five steps,
termed the SMILE model (Figure 1).

The Self-awareness phase includes the first two steps of
the SMILE model, Starting and Motivating, which focus on
cultivating present-moment awareness and recognizing be-
havioral influences. (1) Starting enhances present-moment
awareness through body scanning, muscle relaxation, hunger
and satiety awareness, and the raisin exercise. (2) Motivating
encourages individuals to identify behavioral influences,
including emotional and environmental factors, fostering
awareness of habitual patterns. The Practicing phase includes
the second two steps of the SMILE model, Individual and
Learning, aimed at integrating mindfulness into daily life. (3)
Individual strengthens personal mindfulness beliefs through
mindful breathing, self-acceptance, and self-compassion. (4)
Learning applies mindfulness strategies through dietary and
exercise-related board games, mindful movement, and
mindful eating practices. The Adjusting & Keeping phase
includes the final step of the SMILE model, Evaluating,
which supports long-term behavior change and self-
regulation. (5) Evaluating promotes sustained mindfulness
practices through reflective exercises, peer discussions, and
home-based mindfulness activities.

The SMILE model serves as a catalyst for behavioral
transformation, guiding individuals toward mind–body integra-
tion. By fostering a balanced and accepting relationship with
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diabetes, this approach empowers individuals to navigate daily
challenges with resilience, enhance their self-efficacy in disease
management, and ultimately improve their overall well-being
(Hsu et al., 2019; Tsai et al., 2024b).

External Wisdom Component of the Program. The mindfulness-
based program integrates external wisdom through an innovative
board game designed to enhance engagement and knowledge
retention in mindful eating and exercise. The Mindful Eating
Board Game (Patent No. M614856) features food cards dis-
playing images, nutritional information and glycemic index
values, along with the “My Healthy Plate” guide (Appendix 1).
To play the game, each participant first calculates their daily
calorie intake and the number of servings for the six major food
groups. They then place their food cards into “MyHealthy Plate,”
and the player whose plate best aligns with their personal goals
wins that round. This approach aimed to strengthen the partic-
ipants’ understanding of food groups, calorie content, and meal
planning strategies.

The Mindful Exercise Cards (Patent No. M614856) includes
instructional images, muscle diagrams, and QR codes linking to
demonstration videos (Appendix 2). The exercise cards were
used to identify which muscle is used for each type of exercise
and the correct posture. The participants used the card to ask each
other, and those who could correctly identify the muscles cor-
responding to the exercise and perform it correctly won that
round. These tools encourage the participants to develop body
awareness, improve posture, and enhance flexibility. Small group
board game sessions were arranged each week, and provided a
dynamic and interactive learning experience. In addition, the
participants received personalized food and exercise cards so

they could practice at home, reinforcing self-regulated health
behaviors beyond the training sessions.

Internal Wisdom Component of the Program. Beyond cognitive
learning, the program emphasizes internal wisdom by fostering a
deeper awareness of bodily sensations, emotions, and habitual
behaviors through mindful eating and movement practices.
During each session, the participants are given a bento box
containing whole, natural foods representing a balanced meal to
allow the participants to practice mindful eating.

The participants also engaged in structured activities de-
signed to heighten sensory awareness, such as mindful eating
exercises using all five senses—sight, hearing, smell, taste,
and touch—to fully experience the food. The movement
component focused on muscle contraction, relaxation, and
posture alignment, supported by resistance bands and yoga
mats. To extend mindfulness beyond the sessions, the par-
ticipants were given a mindfulness audio CD (or they could
scan QR codes to access the audio, Appendix 2) along with
home practice assignments, which included tracking their
behaviors and maintaining a personal set of food and exercise
cards. Daily home practice was required, with weekly tasks
aligned with the contents of the sessions, encouraging the
participants to build long-term self-awareness and sustain
their behavioral changes.

Intervention

The experimental group received the Mindful Healthy
Lifestyle Program, while the control group received routine
clinical care.

Figure 1. Mindfulness theoretical framework and SPA intervention framework
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Experimental Group: Mindful Healthy Lifestyle Program. The
experimental group received the Mindful Healthy Lifestyle
Program. The 8-week intervention consisted of eight struc-
tured sessions (once per week, each lasting 2 h), aligning with
evidence-based mindfulness intervention guidelines (Knol
et al., 2020; Tsai et al., 2023). In each two-hour session,
the program integrated both external (interactive board
games, 30 min) and internal (mindfulness practices, 90 min)
wisdom. The detailed session structure is outlined in Table 1.

The sessions were held in a hospital conference room, with
a front section for seated learning activities accommodating
up to 50 participants, and a back section for physical exercise.
To enhance adherence, the participants received reminders to
attend the sessions via phone call or text message. The
program was led by two experienced instructors: a certified
diabetes educator with expertise in board game education,
and a professional mindfulness instructor from the University
of Oxford specializing in mindful eating and movement.

Control Group: Routine Clinical Care. Participants in the control
group received usual care, consisting of monthly educational
leaflets and approximately 30 min of individual verbal
counseling provided by a diabetes educator or nutritionist.
The leaflets, formatted as A4 trifold handouts in Traditional
Chinese, addressed core aspects of diabetes self-management,
including diet, exercise, medication adherence, self-
monitoring of blood glucose, foot care, and lifestyle risk
reduction. Because these materials are copyrighted by the
hospital, they cannot be reproduced in this manuscript.

Measurements

Structured questionnaires and a physiological indicator were
used as assessment tools to evaluate the effectiveness of the
intervention.

Questionnaires
Diabetes Symptom Distress Scale. In this study, symptom

distress was measured using the modified Diabetes Symptom
Distress Scale developed by Arbuckle et al. (2009). This scale
primarily assesses the symptoms experienced by older adults
with diabetes. The scale is comprised of 34 items over eight
dimensions: hyperglycemia (4 items), hypoglycemia
(3 items), psychological-cognitive (4 items), psychological-
fatigue (4 items), cardiovascular (4 items), neuropathic pain
(4 items), neuropathic sensation (6 items), and ocular
symptoms (5 items). The respondents first indicate whether
they have each symptomwith a “yes” or “no.” If a symptom is
present, they then rate the level of distress on a five-point
scale, with one representing “not at all distressing” and five
representing “extremely distressing.” The scale demonstrated
excellent construct validity and criterion-related validity, with
Cronbach’s alpha values for the total scale and subscales
ranging from 0.69 to 0.87 (Arbuckle et al., 2009). Moreover,
in a Taiwanese population of patients with type 2 diabetes, the

scale demonstrated a Cronbach’s alpha of 0.90 (Lin et al.,
2019), indicating acceptable reliability in this cultural context
(Taber, 2018).

Problem Areas in Diabetes Scale. Emotional distress was
assessed using the Problem Areas in Diabetes Scale (PAID)
developed by Polonsky et al. (1995). This 20-item instrument
evaluates negative emotions associated with diabetes, in-
cluding diabetes-related emotional issues, treatment prob-
lems, food-related concerns, and lack of social support, with
responses rated on a six-point scale from 1 (“no problem”) to
6 (“serious problem”). Higher scores indicate greater emo-
tional distress. The Chinese version of the PAID (PAID-C)
was validated among 205 Taiwanese adults with type 2 dia-
betes aged ≥40 years, demonstrating construct validity and
acceptable test–retest reliability (Huang et al., 2010).

Interpersonal Communication Scale. Interpersonal commu-
nication was measured using the Interpersonal Communi-
cation Scale developed by Campbell and Akdemir (2016),
which was designed to assess an individual’s face-to-face
communication ability. The scale consists of seven items over
two subscales: External Perception, and Internal Discrepancy.
External Perception defines an individual’s ability to interact
with others (items 1–4), while Internal Discrepancy refers to
the desire to eliminate interpersonal distance during com-
munication (items 5–7). Each item is scored using a seven-
point Likert scale. The scale has demonstrated construct
validity, with an overall Cronbach’s alpha coefficient of
0.729. To ensure linguistic and cultural appropriateness for
our setting, we conducted forward–back translation, and
expert review for content validity (CVI = 1) and internal
consistency (Cronbach’s α = 0.88).

Diabetes Self-Management Behavior Scale. Self-
management behavior was measured using the dietary and
exercise self-management subscales of the Diabetes Self-
Management Behavior Scale developed by Hsu et al.
(2007). The scale comprises 10 items scored on a five-
point Likert scale from “not implemented at all” to “fully
implemented,” with higher scores reflecting better self-
management. The original validation study conducted in
Taiwan demonstrated good construct validity and internal
consistency (Cronbach’s α = 0.89) (Hsu et al., 2007).

Personal, Disease and Treatment Characteristics. Personal,
disease, and treatment characteristics were collected using a
standardized demographic information form. The recorded
variables included age, gender, marital status, education level,
duration of illness, number of diabetes-related hospitaliza-
tions, presence of diabetes-related complications, and treat-
ment methods. Education level was categorized as no formal
education or elementary school, junior or senior high school,
and college or higher. Diabetes-related complications were
categorized as neuropathy, retinopathy, nephropathy,
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Table 1. Mindfulness-Based Healthy Lifestyle Program

Phase Step Content

1. Self-awareness
phase

S: Start with present focus Week 1:
- Introduction to mindfulness
- Raisin exercise
Weeks 1–8:
- Body scan
- Awareness of hunger/satiety
Weeks 3–8: Awareness of muscle contraction/relaxation

M: Motivating self-awareness of behavior and
interaction with internal & external
environments

Weeks 1–2: Mindful listening
Weeks 3–8:
- Mindful speaking & listening (awareness of factors and barriers
related to diet and exercise, recognizing how environment, stress,
and emotions affect choices, discussing chain reactions)

- Mindful walking
Weeks 5–6: Mindful observation

2. Practicing phase I: Individual mindful beliefs development Weeks 1–2:
- Mindful cognitive exercises
Weeks 3–8:
- Three-step breathing space
Weeks 5–8:
- Loving-kindness and gratitude practice
- Self-acceptance and forgiveness practice
- Non-judgment and compassion practice

L: Learning mindful behaviors Weeks 1–2:
- Diet board game: Dietary types and calorie challenge
Winner: 1. My healthy plate has a balanced diet.
2. Choose calorie cards that meet my daily needs
- Mindful eating and mindful walking practice
Weeks 3–4:
- Diet and exercise board game: Dietary types and glycemic index
upper body exercise challenge

Winner: 1. My glycemic index cards are green
2. Choose cards that meet my daily diet types and servings. 3. Identify
the muscles corresponding to the exercise and perform it
correctly

- Upper body mindful yoga and breathing exercises
- Mindful eating practice
Weeks 5–6:
- Diet and exercise board game: planning personal mindful eating
Winner: 1. Choose cards that meet my daily diet types, servings and
green GI value

2. Identify the muscles corresponding to the exercise and perform it
correctly.

- Lower body mindful yoga and breathing exercises
- Mindful eating practice
Weeks 7–8:
- Diet and exercise board game: Mindful decision-making diet and
exercise

Winner: Choose cards that meet my daily diet types, servings and
exercise.

- Mindful eating and full-body exercise practice
3. Adjusting and
keeping phase

E: Evaluating mindfulness effectiveness and
sustained practice

Weeks 1–8:
- Group sharing and discussion
- Home practice: 6 days per week of body scan, three-step breathing,
mindful eating and exercise practice and record-keeping, loving-
kindness and gratitude practice, self-acceptance and forgiveness
practice
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cardiovascular disease, or other clinically diagnosed condi-
tions. Treatment methods were categorized as oral hypo-
glycemic agents, insulin therapy, or a combination of both.

Physiological Indicator – HbA1c. HbA1c was analyzed by
laboratory examiners who were blinded to both groups. All
HbA1c measurements were performed by a single hospital
laboratory, which was certified by the Taiwan Accreditation
Foundation. One assist researcher collected all of the HbA1c
values from medical records.

Data Collection Procedure

Ethical approval was obtained by the Human Research Ethics
Committee. To ensure consistency in recruitment, the
research team presented the eligibility criteria and interven-
tion protocol to physicians during a departmental meeting.
Physicians referred eligible patients to a diabetes educator,
who distributed registration forms and forwarded partici-
pants’ contact information to the principal investigator. The
principal investigator then provided a detailed explanation of
the intervention and addressed participants’ questions before
enrollment. Based on their preference, the participants were
assigned to either the control group or experimental
group. The control group received clinical routine care, while
the experimental group participated in the Mindful Healthy
Lifestyle Program. Outcome measures including symptom
distress, emotional distress, interpersonal communication,
self-management behavior, and HbA1c were assessed at three
time points: baseline (T0, before the intervention), post-
intervention (T1), and 3 months later (T2). At each time
point, questionnaires were collected by a research assistant
who was blinded to group assignments, and the completed
questionnaires were directly submitted to the researchers. In
addition, the co-investigator coordinated the research
schedule to issue medical orders for blood tests and assisted in
the collection of HbA1c data.

Data Analysis

Data were analyzed using SPSS version 22 (IBM Inc., Ar-
monk, NY). The Student’s t test and chi-square test were used
to examine intergroup differences in personal characteristics
and outcome variables. Paired-sample t tests were used to
compare intragroup differences in outcome variables between
T0 and T1, between T0 and T2, and between T1 and T2. A
generalized estimating equation (GEE) model was used to
identify the independent effects of the intervention consid-
ering within-person variability, and to account for correlated
data resulting from repeated measurements across different
time points and multiple observations of the same individual
(Zeger & Liang, 1986). The interaction effects of group and
time on outcome variables were examined using the GEE
model.

Results

Personal, Disease and Treatment Characteristics

Of the 88 subjects invited to join the study, 85 agreed to
participate. Based on their preference, they were assigned to
either the control group or experimental group. Overall,
42 participants in the experimental group and 40 participants
in the control group completed the study at T1 and T2.
Retention rates for the experimental group and control group
were 95.5% and 97.6% at T1 and T2, respectively. There were
no significant differences between the two groups in terms of
age, gender, marital status, education level, duration of ill-
ness, hospitalization due to diabetes, other chronic diseases,
or treatment methods, indicating that the groups were com-
parable (Table 2).

Differences in Outcome Variables within and Between
the Experimental and Control Groups

The experimental group achieved significant improvements
in emotional distress, interpersonal communication, self-
management behavior, and HbA1c between T0 and T1 and
between T0 and T2 (Table 3). Between T1 and T2, the ex-
perimental group had significantly improved emotional dis-
tress and self-management behavior, but there was no
significant change in interpersonal communication or HbA1c.
Symptom distress did not significantly differ between T0 and
T1, between T0 and T2, or between T1 and T2. In the control
group, symptom distress, emotional distress, interpersonal
communication, and self-management behavior did not sig-
nificantly differ between T0 and T1, between T0 and T2, or
between T1 and T2. Only HbA1c significantly differed be-
tween T0 and T2.

After adjusting for baseline levels of interpersonal com-
munication, self-management behavior, and HbA1c at T0, the
experimental group had significantly greater improvements in
interpersonal communication, self-management behavior,
and HbA1c compared to the control group during both from
T0 to T1 and from T0 to T2. Notably, only emotional distress
showed a significantly greater improvement in the experi-
mental group compared to the control group from T0 to T2. In
contrast, no significant differences were observed between
the groups in terms of symptom distress across any of the time
intervals examined (T0–T1, T0–T2, or T1–T2).

Discussion

At 3 months after completing the intervention, the partici-
pants who received the Mindful Healthy Lifestyle Program
had significant improvements in emotional distress, inter-
personal communication, self-management behaviors, and
HbA1c level compared to those in the control group. These
findings align with mindfulness theory, which suggests that
mindfulness exerts its effects by modulating the internal
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environment (e.g., alleviating symptom burden and emotional
distress), influencing the external environment (e.g., en-
hancing interpersonal communication), fostering behavioral
adaptations (e.g., promoting self-management practices), and
ultimately contributing to improved health outcomes (Priya &
Kalra, 2018; Tsai et al., 2024a).

The findings of this study indicate that mindfulness-based
strategies significantly improved both psychosocial and
physiological outcomes in older adults with diabetes, aligning
with the results of a meta-analysis published by Zeng et al.
(2024). These results suggest that interventions such as
Mindful Eating Awareness Training (MB-EAT) and Mind-
fulness Sport Performance Enhancement (MSPE) offer a
holistic mind–body approach to self-management, integrating
cognitive, behavioral, and physiological dimensions of dia-
betes care. To systematically conceptualize the mindfulness
process, we delineated it into three distinct phases: Self-
awareness, Practicing, and Adjusting & Keeping (SPA
phases). Analogous to the immersive and sensory engage-
ment of a spa experience, this framework underscores the role
of multisensory stimulation in fostering mental and physical
equilibrium, thereby promoting sustainable health behaviors
and long-term adherence to self-management strategies.
Building upon the SPA framework, we further developed the

SMILE model, an integrative intervention that synthesized
external wisdom from interactive board game–based learning
with internal wisdom cultivated through guided mindfulness
practices. The external wisdom component utilized visual and
textual educational materials, including food images, calorie
content, glycemic index, exercise instructions, and QR codes
linked to instructional videos to enhance the participants’
conceptual understanding of diabetes-friendly diets and ex-
ercise regimens. Concurrently, the internal wisdom compo-
nent focused on enhancing mind–body awareness through
mindfulness-based eating and movement exercises, thereby
fostering greater attentional regulation, awareness, and be-
havioral adaptability. By integrating cognitive learning with
experiential mindfulness practices, this dual approach ap-
peared to enhance adherence to self-management behaviors,
resilience in daily challenges, and self-efficacy in diabetes
management. The findings further suggest that the synergistic
interaction between external and internal wisdom played a
pivotal role in reinforcing sustained health-promoting be-
haviors, thereby contributing to improved glycemic control,
psychological well-being, and overall quality of life among
older adults with diabetes.

The findings of no significant differences in symptom
distress in the experimental group across T0, T1, and T2 are in

Table 2. Characteristics of the Experimental and Control Groups

Variables

Experimental group Control group

t value χ2 p

(n = 42) (n = 42)

n (%) Mean (SD) n (%) Mean (SD)

Age (years) 68.38 ± 4.27 68.48 ± 5.09 �0.09 .928
Sex
Male 8 (19.0) 11 (27.5) 0.82 .365
Female 34 (81.0) 29 (72.5)

Marital status
Single or Widowed 11 (26.2) 12 (30.0) 0.147 .701
Married 31 (73.8) 28 (70/0)

Education level
Elementary school and No formal education 4 (9.5) 3 (7.5) 1.58 .453
Junior or senior high school 25 (59.5) 29 (72.5)
College or higher 13 (31.0) 8 (20.0)

Duration of diabetes (years) 8.12 ± 3.25 7.45 ± 3.83 0.76 .451
Hospitalization due to diabetes
No 30 (71.4) 27 (67.5) 0/149 .699
Yes 12 (28.6) 13 (32.5)

Diabetes complications
No 15 (35.7) 14 (35.0) 0.005 .946
Yes 27 (64.3) 26 (65.0)

Treatment method
OHA 25 (59.5) 27 (67.5) 0.695 .706
OHA and insulin 14 (33.3) 10 (25.0)
Insulin 3 (7.1) 3 ( .5)

OHA = oral hypoglycemic agent.
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Table 3. Differences in Outcome Variables Within and Between the Experimental and Control Groups

Variables Mean (SD) B 95% CI p Value

Symptom distress
Intercept 68.85 65.32/72.38 <.001
Group (EG vs. CG) �0.874 �5.84/4.09 .730

Time overall .219
EG at T2 68.69 (23.07)
EG at T1 68.50 (11.52)
EG at T0 67.98 (11.29)
CG at T2 68.83 (11.42)
CG at T1 68.80 (7.11)
CG at T0 68.85 (7.17)
EG at T1 vs. EG at T0 1.52 (25.98) �6.57/9.62 .706
EG at T2 vs. EG at T0 0.71 (25.05) �7.09/8.52 .854
EG at T2 vs. EG at T1 �0.81 (2.81) �1.69/0.07 .069
CG at T1 vs. CG at T0 �0.05 (15.33) �4.95/4.85 .984
CG at T2 vs. CG at T0 �0.25 (15.40) �4.90/4.95 .992
CG at T2 vs. CG at T1 �0.03 (0.95) �0.33/0.28 .868

Time*Group overall .180
EG * (T1 vs. T0) vs. CG * (T1 vs. T0) 1.57 �7.50/10.64 .734
EG * (T2 vs. T0) vs. CG * (T2 vs. T0) 0.74 �8.11/9.58 .870

Emotional distress
Intercept 61.48 �12.71/10.57 <.001
Group (EG vs. CG) �1.07 52.93/70.02 .857

Time overall <.001
EG at T2 45.62 (20.32)
EG at T1 47.90 (21.25)
EG at T0 60.40 (26.47)
CG at T2 62.50 (27.70)
CG at T1 62.88 (28.34)
CG at T0 61.48 (27.92)
EG at T1 vs. EG at T0 �12.50 (27.66) �3.88/�21.12 .006
EG at T2 vs. EG at T0 �14.79 (26.79) �6.44/�23.14 .001
EG at T2 vs. EG at T1 �2.29 (4.04) �1.03/�3.54 .001
CG at T1 vs. CG at T0 �1.40 (42.97) �12.34/15.14 .838
CG at T2 vs. CG at T0 �1.03 (42.47) �12.56/14.61 .879
CG at T2 vs. CG at T1 0.38 (1.17) �0.75/0.01 .051

Time*Group overall <.001
EG * (T1 vs. T0) vs. CG * (T1 vs. T0) �13.90 �29.43/1.63 .079
EG * (T2 vs. T0) vs. CG * (T2 vs. T0) �15.81 �31.07/�0.55 .042

Interpersonal communication
Intercept 31.32 28.53/34.13 <.001
Group (EG vs. CG) 1.25 �2.91/5.40 .557

Time overall .006
EG at T2 38.10 (9.83)
EG at T1 37.93 (9.88)
EG at T0 32,57 (10.28)
CG at T2 31.30 (9.06)
CG at T1 31.48 (9.15)
CG at T0 31.33 (9.15)
EG at T1 vs. EG at T0 5.36 (11.31) 1,83/8.88 .004
EG at T2 vs. EG at T0 5.52 (11.22) 2.03/9.02 .003
EG at T2 vs. EG at T1 0.17 (0.54) �0.01/0.33 .051
CG at T1 vs. CG at T0 0.15 (0.53) �0.02/0.32 .083

(continued)
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contrast with previous research suggesting that higher levels
of mindfulness are associated with reduced symptom distress
(Zimmaro et al., 2020). A potential explanation is that the
participants initially experienced mild symptom distress,
which may have constrained the extent of measurable im-
provement, resembling a floor effect (Andrade, 2021). In

addition, the Mindfulness-Based Healthy Lifestyle Program
primarily targeted behavioral and psychological regulation,
including self-management, interpersonal communication,
and emotional distress, rather than directly addressing
physical symptom alleviation. This aligns with the theoretical
framework of mindfulness-based interventions, which posits

Table 3. (continued)

Variables Mean (SD) B 95% CI p Value

CG at T2 vs. CG at T0 �0.03 (1.03) �0.47/0.02 .878
CG at T2 vs. CG at T1 �0.18 (1.24) �0.35/0.30 .377

Time*Group overall .002
EG * (T1 vs. T0) vs. CG * (T1 vs. T0) 5,21 1.82/8.59 .001
EG * (T2 vs. T0) vs. CG * (T2 vs. T0) 5.75 2.39/9.11 .003

Self-management behavior
Intercept 40.63 38.29/42.96 <.001
Group (EG vs. CG) �2.46 �5.54/0.62 .118

Time overall <.001
EG at T2 51.90 (6.06)
EG at T1 51.21 (7.37)
EG at T0 38.17 (9.23)
CG at T2 39.78 (7.74)
CG at T1 39.68 (8.09)
CG at T0 40.63 (7.62)
EG at T1 vs. EG at T0 13.05 (10.60) 9.75/16.35 <.001
EG at T2 vs. EG at T0 13.74 (10.06) 10.60/16.87 <.001
EG at T2 vs. EG at T1 0.69 (1.44) 0.24/1.14 .003
CG at T1 vs. CG at T0 �0.95 (4.96) �2.42/0.72 .233
CG at T2 vs. CG at T0 �0.85 (4.92) �0.27/0.47 .281
CG at T2 vs. CG at T1 0.10 (1.15) �0.02/0.25 .586

Time*Group overall <.001
EG * (T1 vs. T0) vs. CG * (T1 vs. T0) 14.00 10.49/17.51 <.001
EG * (T2 vs. T0) vs. CG * (T2 vs. T0) 14.58 11.23/17.95 <.001

HbA1c
Intercept 8.38 8.14/8.61 <.001
Group (EG vs. CG) 0.08 �0.27/0.43 .643

Time overall <.001
EG at T2 7.80 (0.73)
EG at T1 7.88 (0.88)
EG at T0 8.46 (0.85)
CG at T2 8.50 (0.64)
CG at T1 8.42 (0.71)
CG at T0 8.38 (0.77)
EG at T1 vs. EG at T0 1.50 (1.89) 0.33/0.84 <.001
EG at T2 vs. EG at T0 3.22 (2.93) 0.39/0.92 <.001
EG at T2 vs. EG at T1 1.72 (2.47) �0.06/0.20 .279
CG at T1 vs. CG at T0 �0.19 (1.04) �0.11/0.02 .163
CG at T2 vs. CG at T0 �0.08 (0.84) �0.22/�0.03 .014
CG at T2 vs. CG at T1 0.11 (0.40) �0.16/0.01 .058

Time*Group overall <.001
EG * (T1 vs. T0) vs. CG * (T1 vs. T0) �0.63 �0.38/�0.88 <.001
EG * (T2 vs. T0) vs. CG * (T2 vs. T0) �0.78 �0.51/�1.05 <.001

SD = standard deviation; B = regression coefficient; CI = confidence interval; EG = experimental group; CG = control group; T0 = baseline (before intervention);
T1 = post-intervention; T2 = 3 months later; HbA1c = glycated hemoglobin A1c.
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that mindfulness enhances psychological resilience and
emotional regulation, while its effects on physical symptoms
are often indirect and mediated by individual perception (Tsai
et al., 2024b). Notably, only emotional distress showed a
significant improvement in the experimental group compared
to the control group from T0 to T2, whereas no significant
difference was observed between T0 and T1. This suggests
that the therapeutic effects of the intervention may require a
longer duration to manifest significant improvements (Kosugi
et al., 2021).

Several limitations of the present study warrant con-
sideration. First, the participants were recruited from two
hospitals in southern Taiwan, which may limit the gen-
eralizability of the findings; future research should en-
deavor to recruit a more diverse and heterogeneous sample
to facilitate a more comprehensive evaluation of the
Mindful Healthy Lifestyle Program. Second, the control
group received approximately 30 min of conventional
education per month, whereas the intervention group re-
ceived eight 2-hour sessions over a 2-month period. Al-
though the intensive nature of the intervention may have
contributed to the favorable outcomes observed, it could
also impede implementation of the program into routine
clinical practice, thereby necessitating further modifica-
tions to optimize adherence rates. Third, the quasi-
experimental design allocated participants based on per-
sonal preference, and this may have introduced selection
bias, thereby limiting the internal validity of the findings.
Future investigations should consider using a randomized
controlled design to mitigate this limitation. Fourth, the
efficacy of the program was assessed only up to 3 months
after completing the intervention. Further studies with a
longer follow-up period are needed to confirm the long-
term effects.

Conclusions and Clinical Implications

The present study demonstrates that a mindfulness-based
healthy lifestyle program can significantly enhance both
psychological and physiological outcomes in older adults
with type 2 diabetes. Specifically, the participants in the
experimental group had marked improvements in emotional
distress, interpersonal communication, self-management
behaviors, and glycemic control (as indicated by a reduc-
tion in HbA1c level) immediately following the intervention
and at 3 months of follow-up. These findings underscore the
potential of mindfulness-based interventions as an effective
adjunct to conventional diabetes care.

From a clinical standpoint, integrating mindfulness
strategies into routine diabetes management may facilitate
improved self-care practices and psychosocial well-being,
particularly in populations where adherence to diet and ex-
ercise regimens is challenging. The observed enhancements
in both subjective and objective measures of health suggest
that mindfulness-based programs can contribute to more

holistic diabetes management. Future research using a ran-
domized controlled design, extended follow-up duration, and
more diverse patient population is warranted to further val-
idate these results and clarify the underlying mechanisms
driving these benefits.
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