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Background: Approximately 50% of older adults experience sleep disturbances. The preservation of high-quality sleep is essential; 
consequently, there is a pressing need for effective interventions to enhance sleep quality.
Purpose: This study aimed to determine the effectiveness of the Mindfulness-Based Art Therapy (MBAT) on sleep quality, 
depression anxiety stress, and mindful attention awareness among older adults in urban contexts.
Patients and Methods: A quasi-experimental study with a one-group pretest-posttest design was conducted from March to 
May 2025. A random sample of 35 older adults with sleep problems was selected from 98 volunteers in Bangkok to participate in 
a six-week MBAT program using Mandala coloring. Data collection included a Personal Information Questionnaire, the Pittsburgh 
Sleep Quality Index (PSQI), the Depression Anxiety Stress Scales (DASS-21), and the Mindful Attention Awareness Scale (MAAS) at 
baseline (pre-test), 6 weeks (post-test), and 10 weeks (follow-up). Data were analyzed using descriptive statistics, one-way repeated 
measures ANOVA, and the Friedman test.
Results: Significant changes in PSQI scores (p < 0.001) and DASS-21 scores (p < 0.050), were observed over the 10 weeks study. 
Multiple comparisons revealed that participants showed significant improvements in PSQI scores from baseline to the 6 weeks and 
from baseline to 10 weeks (p < 0.001 and < 0.001, respectively) and DASS-21 scores were significantly different between the 6 weeks 
and 10 weeks (p < 0.050). Effect sizes indicated large effects for PSQI scores and DASS-21 scores. MAAS scores showed medium 
effects that were not statistically significant.
Conclusion: The MBAT program enhances relaxation for older adults, improving their sleep quality and mental health. It 
incorporates education on sleep hygiene, stimulus control, sleep restriction, relaxation techniques, and weekly telenursing sessions. 
The findings suggest it should be integrated into standard nursing care, and future research should consider extending the program’s 
duration to better change the MAAS score.
Trial Registry Number: Thai Clinical Trials Registry (TCTR20250409001).

(https://www.thaiclinicaltrials.org/show/TCTR20250409001).
Keywords: cognitive behavioral therapy, insomnia, CBT-I, aging, telehealth, mandala

Introduction
Aging is linked to a decline in physiological function, often leading to poorer sleep quality. Around 50% of older adults’ 
worldwide report experiencing poor sleep quality and shorter sleep durations. Moreover, about 20% of older adults 
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indicate challenges such as excessive sleep, insomnia, and increased sleep disturbances.1 Thailand is currently facing 
a significant an older adult population challenge. The prevalence of insomnia among the Thai elderly reported to be 
46.30%.2 Additionally, previous studies have found that between 35.91% and 66.30% of them experience poor sleep 
quality.3,4 This trend underscores the need for targeted policies and strategies to address the needs of this growing 
demographic.

As individuals age, their bodies frequently undergo a range of alterations that can substantially influence their overall 
quality of life. Notably, decreasing hormone levels such as estrogen in women and testosterone in men, are associated 
with risk of depression, which may linked to various sleep-related health concerns including obstructive sleep apnea 
hypoventilation syndrome and impaired sleep quality5,6 Furthermore, chronic illnesses such as diabetes, heart disease, 
and osteoarthritis can lead to significant discomfort and pain, which adversely impacts the capacity of older adults to 
attain restorative sleep.7,8 In addition to experiencing physical changes, older adults undergo psychological transforma
tions that can significantly impact their mental and emotional well-being. Conditions such as depression and anxiety may 
develop because of bereavement, alterations in social roles, or the transition into retirement. The loss of interpersonal 
relationships can lead to heightened feelings of loneliness and despair, subsequently increasing stress levels among older 
adults. Such stressors have the potential to exacerbate sleep disturbances, as persistent ruminations and anxieties may 
trigger nighttime awakenings. The interplay of both physical and psychological changes profoundly affects the quality of 
sleep-in older adult.8–10 It is essential to understand these issues to develop effective therapeutic interventions that 
support older adults in managing transitions.

The sleep issues are often underrecognized and inadequately addressed in clinical settings.11 However, it is common 
for older adults to encounter various sleep-related challenges, including insomnia, frequent awakenings throughout the 
night, and early morning arousals. The natural sleep cycle is often disrupted due to declines in sleep-wake function in the 
brain, leading to a decrease in deep sleep, which compromises physical recovery.12 To enhance sleep quality in the 
elderly, various techniques such as cognitive behavioral therapy for insomnia (CBT-I),13,14 art therapy (ie, Mandala 
coloring),15 and mindfulness meditation16 have demonstrated effectiveness. These methods can substantially improve the 
quality of life for older adults in a sustainable manner.

Cognitive Behavioral Therapy for Insomnia (CBT-I) serves as a potent, non-drug intervention for insomnia among 
older adults, endorsed as a primary treatment option by the American College of Physicians.17 CBT-I assists older 
individuals in cultivating healthier sleep practices by addressing the thoughts and behaviors that disrupt sleep, including 
feelings of anxiety. This approach follows a systematic method that empowers them to enhance sleep through increased 
awareness and self-care.18 The core components of CBT-I include Sleep Restriction Therapy (SRT), Stimulus Control 
Therapy (SCT), Sleep Hygiene (SH), and Cognitive Therapy (CT).14,19 These components aim to help older adult initiate 
and maintain sleep and are typically delivered over six sessions. Previous study demonstrated that this six-session CBT-I 
intervention leads to improvements in insomnia severity, sleep efficiency, sleep onset latency, wake time after sleep onset, 
total sleep time, and anxiety disorders.18 Additionally, a study has shown that CBT-I can reduce both insomnia and 
depression severity in older adults suffering from depression.20 Consequently, researchers were integrating activities into 
the MBAT program based on the core components of CBT-I to improve sleep quality in older adult.

Mindfulness-based art therapy (MBAT) combines mindfulness practices with artistic expression to enhance awareness 
of emotions and promote self-reflection.21 This approach encourages being present without judgment, using art as 
a means for self-expression, which can reduce anxiety and depression while improving emotional stability.22 The 
therapeutic process typically involves foundational mindfulness exercises, such as breath awareness, emotional explora
tion, and the recognition of present-moment experiences, alongside various artistic activities. Participants engage with art 
in a spontaneous and non-aesthetic manner, employing techniques such as drawing, painting, or sculpting. This approach 
facilitates non-verbal connections with thoughts and feelings, leading to enhanced self-awareness and the release of 
suppressed emotions. Furthermore, the MBAT fosters a constructive relationship with oneself by encouraging self- 
acceptance and minimizing judgmental comparisons.23–25 A review of the literature indicates that MBAT, specifically 
through mandala coloring, can significantly reduce stress, anxiety, and depression while enhancing daily functioning in 
elderly. Interventions have a single session of 20 minutes twice a week over a span of eight weeks.26–28
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A recent systematic review and meta-analysis examined the impact of mindfulness meditation on sleep quality. The 
review found that mindfulness meditation has been studied in various clinical populations with sleep disturbances, but 
there are relatively few studies involving older adults. Most of the programs conducted lasted 6 to 8 weeks and included 
CBT-I, mind-body bridging (MBB), and mindfulness-based stress reduction (MBSR), among others. Additionally, the 
analysis indicated that there was no significant difference in effectiveness between mindfulness meditation and estab
lished sleep treatments. Thus, more research is needed, especially focused on older adult populations.16 Consequently, 
this study seeks to investigate whether the MBAT program, utilizing mandala coloring, can effectively improve sleep 
quality and mindfulness awareness attention.

The significant benefits of improved sleep quality and mindful attention for older adults, derived from the MBAT 
program utilizing mandala coloring, are not widely recognized in Thailand or internationally. This study aims to evaluate 
the effectiveness of the MBAT program, which is rooted in CBT-I19 and relevant prior research. We utilized the LINE 
application for health communication and information dissemination to compare levels of sleep quality, depression 
anxiety stress, and mindful attention awareness scores among older adults before (week 1) and after (week6) the MBAT 
program, as well as during follow-up assessments (week 10).

Materials and Methods
A single group repeated measures trial was conducted to examine the effects of the MBAT program. This study was 
registered at the Thai Clinical Trials Registry (TCTR20250409001).

Participants
The study focused on older adults residing in urban Bangkok, Thailand. Data collection occurred between March and 
May 2025. To reduce potential selection bias and enhance comparability, a total of 35 participants were randomly chosen 
from 98 volunteers who met the inclusion criteria. The criteria for inclusion were as follows: (1) participants must be 
aged 60 or older; (2) they must experience sleep quality issues, indicated by scores exceeding 5 on the Pittsburgh Sleep 
Quality Index (PSQI); (3) participants should not be enrolled in any therapy programs that could influence the study 
outcomes; (4) they should not have severe health conditions, such as heart disease or uncontrolled diabetes, that would 
prevent them from participating in activities; (5) participants must be able to understand and follow instructions for both 
online and onsite activities; and (6) they must be willing to participate in the study. The effect size of this study was 
calculated using the equation,29 with a minimum effect size of each variable from relevant studies.26,30 A power analysis 
conducted using G-Power software version 3.1.9 determined that an effect size of −0.63, a desired power of 0.95, and 
a significance level of 0.050, a sample size of 29 participants per group is sufficient. To account for potential attrition, an 
additional 20% was added, bringing the total number of participants to 35.

Intervention
The 6-week MBAT program implemented in this study was structured into three sessions, as shown in Table 1.

The MBAT program is a comprehensive research intervention developed based on the principles of CBT-I, as detailed 
by Walker et al19 and prior study.13–16 This program is designed to address the challenges older adults face when 
initiating and sustaining sleep, making it particularly relevant for those suffering from insomnia. The intervention 
focused on five core treatment components: (1) Cognitive Therapy (CT) to address negative thought patterns and beliefs 
related to sleep. It emphasizes identifying cognitive distortions and involves participants described the situations that 
trigger these thoughts and their emotional reactions and using mandala painting to express their feelings. This approach 
aims to reduce anxiety related to sleep performance and promote more restful sleep; (2) Sleep Hygiene (SH) education: 
participants received education on the practices that contribute to healthy sleep habits. This includes guidance on 
maintaining a conducive sleep environment, establishing consistent sleep schedules, and avoiding stimulants close to 
bedtime, which can significantly enhance overall sleep quality; (3) Stimulus Control Therapy (SCT): this strategy helps 
participants create positive associations with their sleep environment. SCT recommends specific behaviors, such as using 
the bed only for sleep and intimacy, to strengthen the mental connection between the bed and sleep, which can lead to 
improved sleep onset; (4) Sleep Restriction Therapy (SRT): by initially limiting the amount of time participants spent in 
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bed, this approach aims to increase sleep efficiency. Participants gradually adjust their sleep schedules to find the optimal 
amount of sleep they need, which can lead to deeper and more restorative sleep; (5) Relaxation Therapy by using 
mandala painting. This innovative approach incorporates mandala painting as a form of relaxation therapy. This creative 
activity can help participants reduce stress and anxiety, fostering a calm mental state conducive to sleep. Additionally, 
weekly follow-up telenursing sessions were conducted via video group calls on LINE over four weeks to enhance the 
program’s effectiveness. These sessions serve not only to reinforce the skills learned but also to provide participants with 
ongoing social support. This supportive environment encourages individuals to share their experiences, celebrate 
successes, and address any challenges they face in adopting healthier sleep behaviors, ultimately reinforcing their 
commitment to improving their sleep health.

The MBAT program was implemented over a six-week period. In the first week, researchers educated participants on 
sleep health topics such as sleep in older adults, sleep hygiene, stimulus control, sleep restriction, and relaxation 
techniques through Mandala painting. From weeks two to five, participants attended weekly Mandala painting sessions, 
discussing sleep problem, shared feeling, and solutions with researchers by using telenursing via one-hour video calls in 
a LINE group. In the final week, participants presented their Mandala creations and shared reflections (week6). A follow- 
up was held one month later to evaluate ongoing impact (week 10) (Table 1).

Outcomes and Measurement
The research employed two types of instruments: one for data collection and the other for intervention. To assess content 
validity, the Item-Objective Congruence (IOC) index score was evaluated by three experts, all of whom were nursing 
instructors with expertise in older adult and mental health care. Permission was obtained from the developer to use all 
instruments. The data collection instruments included:

Table 1 The MBAT Program Protocol

Activity (Week) Description of Intervention Duration

The MBAT Program conducted by 
researchers (Weeks 1–6)

Session 1: (First Week: Face-to-Face Educational Session)
● Provide information about sleep in older adult, covering aspects like sleep cycles, com

mon sleep problems using a PowerPoint slides.
30 minutes

● Participants shared their problems or experiences regarding sleep. 30 minutes
● Provide information about sleep health, including topics such as SH (ie, avoiding caffeine 

before bedtime, maintaining a consistent sleep schedule, and creating an appropriate sleep 

environment, etc.), SCT (ie, avoiding television and smartphone use during bedtime, etc.), 

SRT (ie, adjusting sleep schedules and decreasing wake-up time to ensure consistent 
bedtimes), and relaxation techniques for training mindfulness. This information can be 

presented through PowerPoint slides.

30 minutes

● Engage in mindfulness by utilizing the 4-7-8 deep breathing technique, which involves 

inhaling for four seconds, holding the breath for seven seconds, and exhaling for eight 
seconds. Additionally, coloring activities incorporated with Mandala painting using the 

Mandala manual.

30 minutes

Session 2: (Weeks 2, 3, 4, and 5: Mandala painting and telenursing)
● Participants engaged in Mandala painting at home at least once a week.
● Participants discussed the challenges they faced and explored potential solutions with the 

researchers through telenursing via video calls in a LINE group.

1 hours

Session 3 (Weeks 6: Reflection Session)
● Participants presented their Mandala creations and shared reflections on their experi

ences in an onsite session.

3 hours

Abbreviations: MBAT, Mindfulness-Based Art Therapy; SH, sleep hygiene; SCT, stimulus control therapy; SRT, sleep restriction therapy.
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The Personal Information Questionnaire, which was comprised of six items, was developed by the researcher to 
collect demographic data, including gender, age, level of education, marital status, underlying, and history of sleeping 
pill use.

The Pittsburgh Sleep Quality Index (PSQI), developed by Buysse et al.31 The Thai version was translated by 
Sitasuwan et al.32 This index comprises seven components: subjective sleep quality, sleep latency, sleep duration, 
sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction. Each component is assessed 
using a 4-point Likert scale, reflecting sleep behaviors, where a score of “0” indicates optimal sleep behavior and a score 
of “3” signifies poor sleep behavior. The cumulative score ranges from 0 to 21 points. A total score of 5 or less indicates 
good sleep quality, whereas a score exceeding 5 denotes poor sleep quality.

Depression Anxiety Stress Scales (DASS-21), originally developed by Lovibond and Lovibond,33 was culturally 
adapted for Thai populations by Oei et al.34 DASS-21 encompasses 21 items categorized into three dimensions: depression, 
anxiety, and stress, each containing seven items. Responses for each dimension are measured on a 4-point Likert scale, 
representing the prevalence of emotional states. A score of “0” corresponds to “ Did not apply to me at all”, while a score of 
“3” indicates “ Applied to me very much or most of the time”. For older adults, the classification of DASS-21 scores is as 
follows: normal (0–9), mild (10–13), moderate (14–20), severe (21–27), and extremely severe (28 or higher).

The Mindful Attention Awareness Scale (MAAS), developed by Brown and Ryan,35 was translated into a Thai 
version by Santivong.36 This scale consists of 15 items. Responses are evaluated on a 6-point Likert scale, which reflects 
individuals’ experiences and their sensitive awareness of what is happening in the present moment. The scale emphasizes 
measuring the level of awareness and mindfulness in everyday life. A score of “1” indicates “Almost Always”, while 
a score of “6” represents “Almost Never.” The total score ranges from 15 to 90 points, with higher scores indicating 
greater awareness and mindfulness among older adults.

In this study, the average IOC score of the PSQI, DASS-21, and MAAS was 0.67–1.00, indicating an acceptable 
level, while the Cronbach’s Alpha was 0.80, representing an acceptable reliability coefficient.

Ethical Considerations
This research received approval from the Human Ethics Committee of Boromarajonani College of Nursing in Nakhon 
Ratchasima (COA No. 38/2567) located in Nakhon Ratchasima, Thailand. The study was conducted in accordance with 
the principles of the Declaration of Helsinki. Prior to their participation in the study, the researcher provided 
a comprehensive explanation of the research objectives, data collection methods, potential benefits, and the rights of 
participants, which included the option to withdraw without any repercussions on their care. Participants were actively 
encouraged to ask questions and willingly signed informed consent documents prior to their decision-making. All data 
collected remained confidential and was reported solely in terms of overall findings. 

Data Collection
Researchers conducted a thorough review of the application materials submitted by volunteers to identify individuals 
who satisfied the study’s inclusion criteria. From an initial pool of 98 volunteers, 35 participants were selected at random. 
Those who expressed interest and met the eligibility requirements were formally invited to take part in the study. 
Researchers provided a verbal overview of the informal consent process (ie, the right to participate, the ability to 
withdraw at any time, the benefits they received, and the program’s process), after which participants completed and 
signed the informed consent form. Data collection was facilitated using Google Forms, allowing participants to 
independently record their responses before the commencement of the program (week 1), following the program’s 
conclusion (week 6), and during a follow-up period (week 10). The data included Personal Information (collected only 
during the first week), PSQI, DASS-21, and MAAS (Figure 1).

Statistical Analysis
Data were analyzed utilizing SPSS version 29. The demographic data were presented using descriptive statistics, which 
included frequency, percentage, mean, and standard deviation (SD), based on the scale of the variables. Following the 
verification of the normal distribution of the dependent variables through the Shapiro–Wilk test (for sample sizes less 
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than 50). To assess the normality of the data, we used skewness and kurtosis metrics (ie, standardized values within the 
range of −1.96 to 1.96 indicate a normal distribution). When the normality assumptions were confirmed, we conducted 
a one-way repeated measures analysis of variance (ANOVA) to evaluate changes in the hypothesized outcomes at three 
time points: baseline, 6 weeks, and 10 weeks. If the data did not meet the criteria for normal distribution, we employed 
the Friedman test as an alternative method.

Results
Demographic Data
Participants in this study were 35 older adults (N =35) and were in urban areas in Bangkok, Thailand. The sample 
predominantly comprised females, accounting for 97.10%, with a mean age of 67.03 years (SD = 4.17). In terms of 
marital status, 37.10% of participants were either single or in a relationship. The highest educational attainment among 
the respondents was a bachelor’s degree (74.30%). Hypertension was identified as the most common underlying health 
condition (28.60%), followed by dyslipidemia (25.70%). Furthermore, 62.90% of sample opted not to use sleeping 
medication. Prior to their participation in the study, it was observed that 31.40% of individuals went to bed between 
11:00 PM and midnight, while 51.40% reported waking between 4:00 AM and 6:00 AM. Additionally, 48.60% of 

Figure 1 Study Flow Chart.
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participants took more than 30 minutes to initiate sleep, and 51.40% indicated they slept for fewer than 6 hours per night 
(Table 2).

Intervention Effects
Table 3 presents the outcomes of the intervention, which encompassed patient-reported measures such as sleep quality, 
depression anxiety stress, and mindful attention awareness.

Table 2 Demographic Data of Participants (N = 35)

Demographic Data f (%) or mean ± SD

Gender
Female 34 (97.10)

Male 1 (2.90)

Age (years) 67.03 ± 4.17

Marital Status
Single 13 (37.10)

Married 13 (37.10)
Widow/Divorced/Separated 9 (25.70)

Education level
Primary 1 (2.90)

Secondary 5 (14.30)

Bachelor’s Degree 26 (74.30)
Master’s Degree 3 (8.60)

Underlying health condition*
Hypertension 10 (28.60)

Diabetes mellitus 5 (14.30)

Dyslipidemia 9 (25.70)
Heart disease 3 (8.60)

No underlying 8 (22.86)

History of sleeping pill use
Previously used 8 (22.90)

Currently used 5 (14.30)
Never used 22 (62.90)

Bedtime
8:00 PM – 9:00 PM 9 (25.70)

9:00 PM – 10:00 PM 6 (17.10)
10:00 PM – 11:00 PM 7 (20.00)

11:00 PM – Midnight 11 (31.40)

Midnight – 1:00 AM 2 (5.70)

Wake-up time
2:00 AM – 3:00 AM 8 (22.90)
3:00 AM – 4:00 AM 2 (5.70)

4:00 AM – 5:00 AM 9 (25.70)

5:00 AM – 6:00 AM 9 (25.70)
6:00 AM – 7:00 AM 7 (20.00)

(Continued)
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Sleep Quality
The findings indicated a significant improvement in the overall sleep quality scores by using the PSQI (F = 17.821, p < 
0.001), as well as in specific PSQI components, including subjective sleep quality (F = 6.449, p < 0.050), sleep duration 
(F = 7.049, p < 0.001), sleep efficiency (χ² = 10.517, p < 0.050), and sleep disturbances (χ² = 48.078, p < 0.001). 
However, some components did not show significant differences, including sleep latency (F = 1.835, p > 0.050), use of 
sleep medication (χ² = 3.908, p > 0.050), and daytime dysfunction (χ² = 2.714, p > 0.050).

Multiple comparisons revealed that participants showed significant improvement in overall sleep quality scores from 
baseline to the 6 weeks and from baseline to 10 weeks (p < 0.001 and < 0.001, respectively). For each sleep quality 
component, the multiple comparisons for sleep latency demonstrated no statistically significant differences between 
baseline and 6 weeks (p > 0.050). However, significant improvements were observed in subjective sleep quality, sleep 
duration, sleep efficiency, and sleep disturbances (p < 0.050, < 0.001, < 0.050, and < 0.001, respectively). When 
comparing scores between 6 weeks and 10 weeks, there were no statistically significant differences in overall sleep 
quality scores, subjective sleep quality, sleep latency, sleep duration, and sleep efficiency (p > 0.050). However, there was 
a significant difference in sleep disturbances (p < 0.001). Comparing scores between baseline and 10 weeks revealed 

Table 2 (Continued). 

Demographic Data f (%) or mean ± SD

Time from bedtime until sleep
Less than 30 minutes 18 (51.40)
More than 30 minutes 17 (48.60)

Duration of sleep each night
Less than 6 hours 18 (51.40)

6–8 hours 15 (42.90)

More than 8 hours 2 (5.70)

Note: *Some participants reported more than one answer.

Table 3 Means and Mean Differences at Baseline, 6-Weeks, and 10-Weeks (N = 35)

Outcome Variables Mean (SD) F/x2 

(P-value)

Mean Difference/Mean Rank Difference (P-value) Effect Size

Baseline 6-Weeks 10-Weeks Baseline to 

6-Weeks

6-Weeks to 

10-Weeks

Baseline to 

10-Weeks

Overall Sleep Qualitya 8.74 (3.04) 4.86 (2.29) 5.40 (2.25) 17.821 (<0.001) 3.886 (<0.001) −0.543 (1.000) 3.343 (<0.001) 0.344

Subjective sleep qualitya 1.66 (0.64) 1.14 (0.65) 1.23 (0.49) 6.449 (<0.050) 0.514 (<0.050) −0.086 (1.000) 0.429 (<0.050) 0.159

Sleep latencya 1.86 (0.91) 1.43 (0.70) 1.51 (0.82) 1.835 (0.171) 0.422 (0.173) −0.086 (1.000) 0.343 (0.533) 0.059

Sleep durationa 1.40 (0.77) 0.63 (0.77) 1.17 (0.98) 7.049 (<0.001) 0.771 (<0.001) −0.543 (0.072) 0.229 (0.926) 0.172

Sleep efficiencyb 0.83 (1.04) 0.14 (0.36) 0.31 (0.63) 10.517 (<0.050) 2.340 (<0.050) 1.740 (1.000) 1.910 (0.219) 0.150

Sleep disturbancesb 1.34 (0.48) 0.20 (0.41) 0.89 (0.32) 48.078 (<0.001) 2.630 (<0.001) 1.230 (<0.001) 2.140 (0.126) 0.687

Use of sleep medicationb 0.46 (0.70) 0.23 (0.55) 0.17 (0.38) 3.908 (0.142) N/A N/A N/A 0.056

Daytime dysfunctionb 1.20 (0.47) 1.09 (0.51) 1.03 (0.38) 2.714 (0.257) N/A N/A N/A 0.039

Depression Anxiety Stressb 11.00 (8.62) 8.23 (7.56) 5.54 (6.83) 6.519 (<0.050) 2.310 (0.339) 1.960 (<0.050) 1.730 (0.135) 0.093

Mindful Attention Awarenessa 31.14 (12.09) 26.29 (10.66) 28.09 (9.38) 1.866 (0.153) 4.857 (0.262) −1.800 (1.000) 3.057 (0.717) 0.052

Notes: aOne-way repeated measures ANOVA was used to test the changes in the outcomes over three timepoints, Bonferroni’s test was used for multiple comparisons, 
and Partial eta squared (η²) was used for effect size; bFriedman test was used to analyze the changes in the outcomes over three timepoints, post hoc Dunn’s test was used 
for multiple comparisons, and Kendall’s W was used for effect size.
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statistically significant differences in subjective sleep quality (p < 0.050), but no significant differences in sleep latency, 
sleep duration, sleep efficiency, and sleep disturbances (p > 0.050). Additionally, the components related to the use of 
sleep medication and daytime dysfunction did not show significant changes across the three time points, suggesting that 
the program may need to be extended for greater impact.

Depression Anxiety Stress
The findings demonstrated a significant improvement in depression anxiety stress scores as assessed by the DASS-21 
over 10 weeks (F = 6.519, p < 0.050). Multiple comparisons indicated that participants exhibited significant improvement 
from the 6 weeks to the 10 weeks (p < 0.050). Effect sizes, as measured by Kendall’s W, revealed a large effect size. 
However, there were no statistically significant differences observed between baseline and the 6 weeks assessment, as 
well as no significant differences between baseline and the 10 weeks assessment.

Mindful Attention Awareness
The findings indicated no significant improvement in mindful attention awareness scores, as assessed by MAAS over the 
10 weeks (p > 0.050). Multiple comparisons showed that participants did not exhibit significant improvements across the 
three time points (p > 0.050). Effect sizes, as measured by Partial eta squared (η²), revealed a medium effect size.

Discussion
In this study, we aimed to examine the effects of the MBAT program, integrating principles of CBT-I along with Mandala 
painting and telenursing, on several psychological and sleep-related outcomes among older adults (ie, sleep quality, 
depression anxiety stress, and mindful attention awareness). We assessed participants at three different time points: 
baseline, 6 weeks, and 10 weeks, to evaluate any changes over time.

Our findings demonstrated that the MBAT program led to significant improvements in depression anxiety stress (p < 
0.050) and overall sleep quality (p < 0.001), These improvements suggest a meaningful impact of the program on the 
psychological well-being of older adults. The findings suggest that the MBAT program, with a particular emphasis on 
Mandala coloring, has a positive impact on the emotional well-being of older adults. This conclusion is consistent with 
previous studies conducted in Taiwan,26 Indonesia,27 and Iran.28 These studies demonstrated that older adults who 
participated in Mandala coloring sessions for 20 minutes per week (either once or twice a week), over a duration of 6 to 
8 weeks, experienced significant improvements in their levels of depression, anxiety, and stress. Such outcomes under
score the effectiveness of this approach in enhancing emotional health among older adults. A fundamental component of 
this therapeutic approach is the practice of mindfulness, wherein individuals concentrate on the present moment without 
judgment, employing art as a medium for self-expression and introspection. This methodology has the potential to foster 
relaxation and alleviate mental stress, which may lead to physiological effects such as a decrease in cortisol levels, the 
hormone associated with stress.37 Elevated cortisol levels can disrupt hormonal balance and accelerate the aging process. 
By facilitating relaxation and the release of emotions, the MBAT program may contribute to the normalization of cortisol 
levels.38 These findings indicate that the MBAT program can enhance self-awareness and promote the expression of 
repressed emotions, resulting in a significant reduction in symptoms related to depression, anxiety, and stress.

Moreover, participants who engaged in the MBAT program reported notable improved in sleep quality. Specific areas 
of enhancement included subjective sleep quality (p < 0.050), sleep duration (p < 0.001), sleep efficiency (p < 0.050), and 
reductions in sleep disturbances (p < 0.001). These results highlight the potential of the MBAT program to foster 
healthier sleep patterns and overall mental health in older individuals. The finding aligns with a study of older adults in 
the USA who had moderate sleep disturbances.30 The 6-week mind-body medicine intervention included six 2-hour 
sessions featuring mindfulness exercises such as mindful sitting, eating, and walking. Participants spent 10 to 30 minutes 
on experiential practice each class, along with teacher-led instruction and group discussions. The study found significant 
improvements in sleep quality and a reduction in depression symptoms. Additionally, CBT-I (ie, education on sleep 
hygiene, stimulus control, sleep restriction, relaxation techniques, and weekly telenursing sessions) along with mind
fulness is an effective approach that assists individuals in establishing a consistent sleep routine. This structured therapy 
may influence serotonin levels in the brain, which mainly produced in the dorsal raphe nucleus, is known to promote 
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wakefulness and inhibit REM sleep.39 The findings are consistent with a study conducted on older adults in Australia,20 

which examined three groups: a standard CBT-I group, a CBT-I group plus mood strategies, and a control group 
receiving psychoeducation over an eight-week period. The results indicated that both the standard CBT-I group and the 
CBT-I plus mood strategies group experienced significantly greater improvements in insomnia and depression severity 
compared to the psychoeducation group. These outcomes suggest that both CBT-I and the inclusion of mood strategies 
may effectively enhance sleep quality and mental health among aging individuals. Therefore, the MBAT program may 
play a role in enhancing serotonin activity. Through practices that combine mindfulness techniques with creative 
expression, individuals may experience greater emotional awareness and engagement. This combination can lead to 
improved mood and increased alertness, making MBAT a valuable complement to CBT-I in promoting overall sleep 
quality.

The findings revealed that there were no significant changes in certain aspects of sleep quality (ie, sleep latency, the 
use of sleep medication, and daytime dysfunction) and mindful attention awareness scores at three different time points 
(p > 0.050). In comparing the baseline (pre-intervention) and six weeks (post-intervention), which showed an improve
ment in those components of sleep quality. These findings are consistent with prior studies, which have shown mixed 
outcomes in these areas. For instance, Black et al30 reported that mindfulness meditation improved overall sleep quality, 
although the improvements in sleep latency were modest. Similarly, González-Martín et al40 noted small effect sizes for 
sleep onset latency among older adults participating in mindfulness-based cognitive therapy. Although our study did not 
find significant improvements in quantitative measures of mindfulness awareness attention scores, participants shared 
qualitative feedback indicating increased emotional insight and relaxation during Mandala painting. They reflected that 
the color red represents anger, while green and blue symbolize calmness. While coloring, many participants felt more 
relaxed and even sleepy. In the initial week, the shapes of the mandala are simple; a week later, they become more 
complex, providing participants with deeper meditation and time to reflect on their feelings. However, a few participants 
struggled with coloring and found it difficult to adjust their sleep routines due to work commitments. Thus, this indicates 
that although the program offered various benefits, challenges related to sleep maintenance and medication use may 
continue. This observation aligns with the findings of Campenni and Hartman,41 who noted enhanced state mindfulness 
through art-based interventions. These results suggest that while MBAT may not result in immediate changes to certain 
sleep parameters or mindfulness metrics, it fosters subjective improvements in emotional regulation and relaxation, both 
of which are important for long-term mental health. Future research might consider longer intervention periods or 
alternative measurement tools to more effectively capture these nuanced effects.

The MBAT program, which combines CBT-I, Mandala painting, and telenursing, showed significant improvements in 
both sleep quality and psychological well-being among older adults. Participants reported increased emotional awareness 
and relaxation through mindfulness-based creative expression. Despite some limitations, the program offers a promising 
holistic approach to enhancing mental health and sleep in the older adults. Thus, the program offers a practical, cost- 
effective, and culturally sensitive approach to improving sleep and mental health in older adults. It should be imple
mented in rural or remote areas, particularly where access to mental health services is limited. Trained nurses can 
facilitate the program, which promotes emotional awareness and relaxation through creative expression using Mandala 
painting. These findings suggest that the MBAT program could be integrated into primary health care to enhance sleep 
quality among the elderly and could also be adapted for other vulnerable populations.

Strengths
The strengths of the MBAT program include its innovative approach that combines CBT-I with Mandala painting and 
telenursing, making it accessible and engaging for older adults. The integration of telenursing allows for flexible 
participation, ensuring that individuals can engage in sessions from the comfort of their homes. Furthermore, the focus 
on creative expression provides a unique avenue for processing emotions and enhancing mental health. Moreover, the 
longitudinal design of the study allows for the observation of changes over time, offering insights into the sustained 
effects of the MBAT program.
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Limitations
Despite these strengths, the study has limitations that should be acknowledged. The small sample size may limit the 
generalizability of the findings. Additionally, the lack of significant results in mindful attention awareness suggests 
that further exploration is needed to determine the factors contributing to these outcomes. There may also be 
individual differences in participants’ openness to art therapy that could influence the program’s effectiveness. 
Additionally, self-reported measures may introduce response biases, as participants may have differing interpretations 
of the scales used.

Recommendations
To enhance the efficacy of the MBAT program, future research should consider a larger and more diverse sample size to 
assess its effectiveness across different demographics. Additionally, incorporating additional measures follow-up assess
ments beyond 10 weeks to evaluate mindfulness explicitly and exploring the long-term effects of the program on mental 
health would also be beneficial. Moreover, integrating feedback from participants can help refine the program’s 
components, ensuring it meets the evolving needs of older adults seeking mental health support.

Conclusion
The findings of this study suggest that the MBAT program, which incorporates CBT-I with Mandala painting and 
telenursing, can significantly enhance sleep quality and depression anxiety stress among older adults both at the 
conclusion of the program and during a follow-up assessment. Therefore, the MBAT program should be considered an 
effective intervention for addressing sleep disorders in this population. Future studies should extend a longer period of 
intervention and follow-up.
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