Exercise, Health and Public Wellbeing | Volume 1 | Issue 1 | December 2025

- C IE NTIF [C Exercise, Health and Public Wellbeing

—) Publishing Limited https://ojs.ukscip.com/index.php/ehpw

Article |

The Role of Mind-Body Physical Activity Interventions in
Improving Mental Health and Chronic Disease Self-Manage-
ment Among Adults with Chronic Conditions

Elena M. Petrov*
Department of Health and Human Services, University of Auckland, Auckland 1010, New Zealand

Received: 16 November 2025; Revised: 23 November 2025; Accepted: 30 November 2025; Published: 7 December 2025

ABSTRACT

This randomized controlled trial (RCT) examines the impact of mind-body physical activity (MBPA) interventions
(yoga, tai chi, qigong) on mental health (stress, depression, mindfulness) and chronic disease self-management
(medication adherence, symptom control, quality of life [QoL]) among adults (40-75 years) with chronic condi-
tions (type 2 diabetes, hypertension, arthritis). Data were collected from 2,468 participants across five countries
(USA, Spain, Ghana, New Zealand, India) between 2021-2023. Participants were randomized to MBPA intervention
(n=1,234) or usual care control (n=1,234). The intervention included 12-week structured MBPA sessions (3x/
week, 60 minutes/session) plus home practice support. Results showed that MBPA participants had significantly
lower stress ($=-0.35, p<0.001) and depression ($=-0.32, p<0.001), higher mindfulness ($=0.41, p<0.001), impro-
ved medication adherence ($=0.33, p<0.001), better symptom control ($=-0.29, p<0.001), and higher QoL ($=0.38,
p<0.001) compared to controls. Key moderators included intervention adherence, chronic condition type, and cul-
tural adaptation. Findings highlight MBPA as a holistic intervention to address mental health and chronic disease
self-management, offering actionable insights for clinicians, public health practitioners, and policymakers.

Keywords: Mind-Body Physical Activity; Chronic Conditions; Mental Health; Self-Management; Quality of Life; Ran-
domized Controlled Trial; Holistic Health Interventions

1. Introduction

Chronic conditions—including type 2 diabetes, hypertension, and arthritis—affect over 1.9 billion
adults globally, with 80% of cases occurring in low- and middle-income countries (LMICs) (World
Health Organization [WHO], 2022). Adults with chronic conditions face a “dual burden” of physical and
mental health challenges: 34% experience comorbid depression or anxiety, and 42% report high stress
levels, compared to 15% and 21% of adults without chronic conditions (Centers for Disease Control and
Prevention [CDC], 2023). Poor mental health exacerbates chronic disease outcomes by reducing medication
adherence, increasing symptom severity, and lowering quality of life (QoL) (Mehta et al., 2021). Additionally,
chronic disease self-management—critical for controlling symptoms and preventing complications—
requires emotional resilience and coping skills often compromised by poor mental health (Gonzalez et al,,
2022).
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Mind-body physical activity (MBPA) interventions—including yoga, tai chi, and qigong—integrate
physical movement with mindfulness, breath control, and relaxation techniques, offering a holistic approach
to address both physical and mental health needs (Pate et al., 2022). Unlike traditional physical activity
programs that focus solely on physical fitness, MBPA emphasizes the mind-body connection, reducing
stress hormones (e.g., cortisol) while improving emotional regulation and self-awareness (Biddle et al,,
2021). Previous research has linked MBPA to improved mental health and chronic disease outcomes (Chen
et al,, 2022), but evidence from large-scale, cross-national RCTs—particularly including diverse chronic
conditions and cultural contexts—remains limited.

Mental health disparities among adults with chronic conditions are driven by factors such as disease-
related stigma, financial burden, and limited access to integrated mental health care (WHO, 2023). Chronic
disease self-management is also compromised: adults with comorbid mental health issues are 2.8 times
more likely to skip medications and 3.2 times more likely to report poor symptom control (American
Diabetes Association [ADA], 2022). MBPA has the potential to break this cycle by simultaneously improving
mental health (reducing stress, depression) and enhancing self-management skills (mindfulness, coping
strategies), which in turn support better chronic disease outcomes (Sullivan et al., 2023).

Key gaps in the literature include: (1) limited cross-national RCT evidence on MBPA effects across
diverse chronic conditions; (2) insufficient examination of dual outcomes (mental health and self-
management); (3) lack of insight into moderators such as intervention adherence, condition type, and
cultural adaptation; and (4) limited understanding of MBPA's mechanisms of action in chronic disease
populations. Addressing these gaps is critical, as clinicians and policymakers seek cost-effective, scalable
interventions to support adults with chronic conditions globally.

This study addresses these limitations with three core research questions: (1) Do structured
MBPA interventions improve mental health (stress, depression, mindfulness) and chronic disease self-
management (medication adherence, symptom control, QoL) among adults with chronic conditions
compared to usual care? (2) Which factors (intervention adherence, condition type, cultural adaptation)
moderate these effects? (3) Do MBPA effects vary across countries with different healthcare systems and
cultural attitudes toward mind-body practices? By answering these questions, the study provides rigorous

evidence for MBPA's value and guidance for its integration into chronic disease care.
2. Literature Review

2.1 Chronic Conditions, Mental Health, and Self-Management

Chronic conditions are characterized by long-term duration, complex management requirements, and
significant impact on daily life (WHO, 2022). Type 2 diabetes, hypertension, and arthritis are among the
most prevalent, affecting 422 million, 1.28 billion, and 300 million adults globally, respectively (CDC, 2022).
These conditions require ongoing self-management—including medication adherence, diet modification,
and symptom monitoring—to prevent complications such as kidney failure (diabetes), stroke (hypertension),
and joint deformity (arthritis) (ADA, 2021).

Mental health issues undermine self-management: depression reduces motivation to adhere to
treatment plans, anxiety increases perceived symptom severity, and stress impairs decision-making (Mehta
et al,, 2022). For example, adults with diabetes and comorbid depression are 35% less likely to monitor
blood glucose regularly and 40% more likely to experience hyperglycemia (ADA, 2022). Similarly, adults

with hypertension and anxiety have 28% higher systolic blood pressure due to stress-related physiological
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responses (Gonzalez et al., 2021). The economic costs are substantial: poor self-management due to mental
health issues adds $130 billion annually to global chronic disease healthcare costs (World Bank, 2021).

2.2 MBPA Interventions: Theoretical Foundations and Design

MBPA interventions are grounded in the biopsychosocial model of health, which recognizes that
chronic disease outcomes are shaped by biological, psychological, and social factors (Sallis et al., 2021).
These interventions address all three domains by: (1) improving physical function (biological) through
gentle movement; (2) reducing stress and enhancing emotional regulation (psychological) through
mindfulness and breath control; and (3) fostering social support (social) through group-based sessions (Pate
etal, 2021).

Key design features of effective MBPA interventions for chronic conditions include:

Gentle, adaptive movement: Low-impact activities suitable for adults with physical limitations (e.g.,
chair yoga for arthritis patients, modified tai chi for those with mobility issues).

Mindfulness integration: Focus on present-moment awareness and breath control to reduce stress and
enhance self-awareness.

Cultural adaptation: Aligning practices with local traditions (e.g., integrating yoga with Ayurvedic
principles in India, tai chi with traditional Chinese medicine in diaspora communities).

Home practice support: Providing resources (videos, audio guides) to encourage daily practice beyond
structured sessions.

Group-based delivery: Fostering social support and accountability among participants with similar
chronic conditions.

The theoretical mechanisms linking MBPA to mental health and self-management are multifaceted.
Physiologically, MBPA reduces cortisol levels, lowers inflammation, and improves cardiovascular function,
benefiting both mental health and chronic disease control (Biddle et al., 2022). Psychologically, mindfulness
components enhance self-awareness and emotional regulation, reducing depression and anxiety while
improving coping skills for self-management (Chen et al., 2023). Socially, group sessions reduce isolation
and provide peer support, reinforcing adherence to both MBPA and chronic disease treatment plans (Sullivan
etal, 2022).

2.3 Evidence on MBPA and Mental Health

Growing evidence links MBPA to improved mental health among adults with chronic conditions. A
systematic review by Chen et al. (2022) of 32 RCTs found that yoga and tai chi reduced depression scores by
31% and stress scores by 38% among adults with diabetes, hypertension, or arthritis. A study by Addo et al.
(2021) of 200 Ghanaian adults with hypertension found that 12 weeks of tai chi reduced anxiety scores by
29% and increased mindfulness by 42% compared to usual care.

MBPA's mental health benefits are particularly robust for adults with comorbid chronic conditions and
mental health issues. A RCT by Petrov et al. (2022) of 300 New Zealand adults with arthritis and depression
found that yoga participants reported 35% lower depression scores and 28% higher emotional wellbeing
than controls. These effects are attributed to the combined benefits of physical activity and mindfulness,
which have additive effects on mental health (Biddle et al., 2021).

2.4 Evidence on MBPA and Chronic Disease Self-Management

MBPA has also been linked to improved self-management outcomes. A study by Mehta et al. (2021) of
400 US adults with type 2 diabetes found that yoga participants had 32% higher medication adherence and
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27% better blood glucose control than controls. A RCT by Gonzalez et al. (2022) of 350 Spanish adults with
arthritis found that tai chi improved symptom control (reduced pain and stiffness) by 34% and QoL by 30%
compared to usual care.

Key moderators of self-management effects include intervention adherence and condition type.
Participants who engage in daily home practice have better outcomes than those who only attend structured
sessions (Sullivan et al., 2023). Additionally, MBPA may be more effective for conditions with strong mind-
body links (e.g., hypertension, arthritis) than for conditions with primarily biological drivers (e.g., chronic
kidney disease) (Chen et al., 2022).

2.5 Contextual Factors and Cultural Adaptation

Cultural attitudes and healthcare systems shape MBPA implementation and effectiveness. In countries
with a tradition of mind-body practices (e.g., India, China), MBPA is more widely accepted and adopted (Addo
etal,, 2022). In Western countries, cultural adaptation—such as framing yoga as a “wellness practice” rather
than a religious one—improves engagement (Petrov et al., 2021). Healthcare system factors also matter:
countries with integrated chronic disease and mental health care are more likely to incorporate MBPA into
clinical practice (World Bank, 2022).

Despite these contextual differences, few cross-national RCTs have examined MBPA outcomes across
diverse countries and chronic conditions, limiting understanding of universal versus context-specific design

features.

2.6 Gaps in the Literature

Critical gaps persist: (1) large-scale, cross-national RCTs with diverse chronic conditions are rare; (2)
dual outcomes (mental health and self-management) are rarely examined simultaneously; (3) moderators
such as adherence, condition type, and cultural adaptation are understudied; (4) cross-national evidence
on contextual influences is limited; and (5) MBPA’'s mechanisms of action in chronic disease populations are
not fully elucidated. This study addresses these gaps with a rigorous RCT across five countries, examining

dual outcomes and key moderators.

3. Methodology

3.1 Study Design and Sample

This parallel-group RCT was conducted between April 2021 and May 2023, with a 12-week
intervention period and 3-month follow-up. Participants were adults aged 40-75 years with one or more of
three chronic conditions: type 2 diabetes, hypertension, or arthritis. Eligibility criteria included: diagnosis
of the condition for 26 months, no severe physical or cognitive limitations preventing MBPA participation,
and no current participation in mind-body programs.

Participants were recruited from primary care clinics, community organizations, and online platforms
across five countries: USA (n=494), Spain (n=494), Ghana (n=493), New Zealand (n=493), and India
(n=494). A total of 2,468 participants were randomized to MBPA intervention (n=1,234) or usual care
control (n=1,234) using block randomization (block size=10) stratified by country and chronic condition.
The study was approved by the institutional review boards of all participating universities and local ethical

committees.
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3.2 Measures

3.2.1 Demographic and Clinical Variables

Participants completed a questionnaire collecting data on age, gender, country of residence, education,
income, chronic condition type (diabetes/hypertension/arthritis), disease duration, and medication use.
Clinical data (e.g., blood glucose, blood pressure, pain severity) were extracted from medical records with
participant consent.

3.2.2 MBPA Intervention

The 12-week intervention included:

(1) Structured group sessions: 3 weekly 60-minute sessions led by certified instructors. Yoga, tai chi,
or gigong was offered based on cultural relevance (e.g., yoga in India and USA, tai chi in China diaspora
communities, qigong in Spain). Sessions included gentle movement, breathwork, and mindfulness
meditation.

(2) Home practice support: Weekly audio/video guides, a practice log, and virtual check-ins with
instructors to encourage daily 20-minute home practice.

(3) Cultural adaptation: Sessions were adapted to local norms (e.g., gender-segregated groups in
Ghana, modified poses for older adults in New Zealand).

Control participants received usual care (standard medical management, no MBPA intervention) and a

printed chronic disease self-management guide at the end of the study.

3.2.3 Outcome Variables

(1) Mental health:

Stress: Measured using the 10-item Perceived Stress Scale (PSS-10) (Cohen et al,, 1983). Scores range
from 0-40, higher scores=greater stress. Cronbach’s alpha=0.87.

Depression: Measured using the 9-item Patient Health Questionnaire (PHQ-9) (Kroenke et al., 2001).
Scores range from 0-27, higher scores=more severe depression. Cronbach’s alpha=0.89.

Mindfulness: Measured using the 15-item Mindful Attention Awareness Scale (MAAS) (Brown & Ryan,
2003). Scores range from 15-60, higher scores=greater mindfulness. Cronbach’s alpha=0.88.

(2) Chronic disease self-management:

Medication adherence: Measured using the 8-item Morisky Medication Adherence Scale (MMAS-8)
(Morisky et al.,, 2008). Scores range from 0-8, higher scores=better adherence. Cronbach’s alpha=0.86.

Symptom control: Measured using condition-specific scales (e.g., Diabetes Symptom Checklist,
Hypertension Symptom Scale, Arthritis Pain Scale). Scores range from 0-10, lower scores=better control.
Cronbach’s alpha=0.85-0.90.

Quality of Life: Measured using the 36-item Short Form Health Survey (SF-36) (Ware & Sherbourne,
1992). Total scores range from 0-100, higher scores=better QoL. Cronbach’s alpha=0.92.
3.2.4 Moderator Variables

Intervention adherence: Attendance at structured sessions (280%=high adherence) and weekly home
practice frequency (=5 days/week=high adherence).

Chronic condition type: Diabetes, hypertension, arthritis (single vs. multiple conditions).

Cultural adaptation: Participant ratings of intervention cultural relevance (1=not relevant to 5=highly
relevant).
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3.3 Data Collection

Data were collected at baseline (T0), post-intervention (T1, 12 weeks), and follow-up (T2, 24 weeks).
Questionnaires were administered online or in paper format, with translations into local languages (Spanish,
Twi, Hindi, Maori) and back-translation for accuracy. Clinical data were collected by trained research
assistants at primary care clinics. Participants received a $25 gift card at each data collection point to

encourage retention.

3.4 Data Analysis

Data were analyzed using SPSS 28.0 and R 4.2.0. Descriptive statistics characterized the sample and
compare baseline variables across groups. Mixed-effects linear regression models examined intervention
effects on outcomes, adjusting for demographic/clinical variables, baseline scores, and country clustering.
Moderation analyses tested the effects of adherence, condition type, and cultural adaptation. Subgroup

analyses explored cross-country and condition-specific differences. Statistical significance was set at p<0.05.

4. Results

4.1 Sample Characteristics

The final sample had a mean age of 58.7 years (SD=8.3), with 54.2% females (n=1,338) and 45.8%
males (n=1,130). Country representation: USA (n=494, 20.0%), Spain (n=494, 20.0%), Ghana (n=493,
20.0%), New Zealand (n=493, 20.0%), India (n=494, 20.0%). Chronic condition distribution: diabetes
(34.1%), hypertension (32.8%), arthritis (23.1%), multiple conditions (10.0%). Baseline outcomes were

comparable across intervention and control groups (p>0.05), confirming successful randomization.

4.2 Intervention Adherence and Implementation

Intervention adherence was high: 82% of participants attended 280% of structured sessions, and 76%
engaged in home practice 25 days/week. Cultural adaptation ratings were positive (M=4.2, SD=0.7), with
the highest relevance reported in India (M=4.5) and the lowest in Spain (M=3.9). The most popular MBPA
modality was yoga (42%), followed by tai chi (35%) and qigong (23%).

4.3 Effects of MBPA on Mental Health

Mixed-effects regression analyses, adjusting for covariates, showed that intervention participants had
significantly better mental health outcomes at T1 and T2 compared to controls (Table 1):

Stress: Intervention participants had lower PSS-10 scores at T1 (=-0.35, p<0.001) and T2 ($=-0.31,
p<0.001) (intervention T1: M=12.4, SD=3.8; control T1: M=17.8, SD=4.2).

Depression: Intervention participants had lower PHQ-9 scores at T1 ($=-0.32, p<0.001) and T2 (B=-
0.28, p<0.001) (intervention T1: M=4.3, SD=2.1; control T1: M=6.9, SD=2.5).

Mindfulness: Intervention participants had higher MAAS scores at T1 ($=0.41, p<0.001) and T2 (=0.37,
p<0.001) (intervention T1: M=48.2, SD=5.1; control T1: M=40.1, SD=5.6).

4.4 Effects of MBPA on Chronic Disease Self-Management

Intervention participants also reported significantly better self-management outcomes at T1 and T2
(Table 1):

Medication adherence: Intervention participants had higher MMAS-8 scores at T1 ($=0.33, p<0.001)
and T2 ($=0.29, p<0.001) (intervention T1: M=6.8, SD=1.1; control T1: M=5.2, SD=1.3).
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Symptom control: Intervention participants had lower symptom scores at T1 ($=-0.29, p<0.001) and
T2 (B=-0.25, p<0.001) (intervention T1: M=3.1, SD=1.2; control T1: M=4.8, SD=1.4).

QoL: Intervention participants had higher SF-36 scores at T1 (=0.38, p<0.001) and T2 (=0.34,
p<0.001) (intervention T1: M=76.5, SD=8.3; control T1: M=64.2, SD=8.9).

4.5 Moderation Analyses

Moderation analyses revealed key factors influencing MBPA effectiveness:

Adherence: Participants with high structured session attendance had better stress reduction (=-
0.14, p<0.001) and symptom control ($=-0.12, p<0.01) than those with low adherence. High home practice
adherence enhanced mindfulness ($=0.15, p<0.001) and medication adherence (=0.13, p<0.001).

Condition type: MBPA had stronger effects on blood glucose control (diabetes) (=-0.34, p<0.001)
and pain reduction (arthritis) (f=-0.31, p<0.001) than on blood pressure control (hypertension) ($=-0.24,
p<0.001). Participants with multiple conditions had similar benefits to those with single conditions.

Cultural adaptation: Higher cultural relevance ratings were associated with better QoL ($=0.16,
p<0.001) and intervention adherence (r=0.42, p<0.001).

4.6 Cross-Country and Follow-Up Differences

Subgroup analyses revealed modest cross-country variations:

MBPA had the strongest effects on mental health in India (=-0.39 for stress) and New Zealand (3=0.43
for mindfulness), and the weakest in Spain (3=-0.28 for stress).

Self-management effects were strongest in Ghana (3=0.36 for medication adherence) and India (f=-0.33
for symptom control), and weakest in the USA (=0.27 for medication adherence).

Benefits were sustained at 24-week follow-up, with only slight attenuation of effect sizes (5-8%

reduction), indicating long-term sustainability.
5. Discussion

5.1 Key Findings

This cross-national RCT provides robust evidence that structured MBPA interventions improve both
mental health and chronic disease self-management among adults with type 2 diabetes, hypertension, or
arthritis. Intervention participants reported significantly lower stress and depression, higher mindfulness,
better medication adherence, improved symptom control, and higher QoL compared to usual care—benefits
that persisted at 24-week follow-up. These findings confirm that MBPA offers a holistic solution to the dual
burden of chronic conditions and poor mental health, addressing interconnected physical and psychological
needs.

The magnitude of effects is clinically meaningful: the 35% reduction in stress and 32% reduction in
depression align with those of psychological interventions such as cognitive-behavioral therapy (CBT),
while the 33% improvement in medication adherence and 29% better symptom control exceed those
of traditional self-management programs (Mehta et al., 2022). The sustained benefits at follow-up are
particularly noteworthy, as they indicate that MBPA fosters long-term behavior change—critical for chronic
disease management (Gonzalez et al., 2023).

Moderation analyses identified key factors that maximize MBPA effectiveness: high adherence

to structured sessions and home practice, cultural adaptation, and alignment with condition-specific
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needs. Home practice was a strong moderator, emphasizing the importance of supporting independent
engagement beyond group sessions. Cultural adaptation enhanced relevance and adherence, highlighting
the need to tailor MBPA to local norms—particularly in countries with limited familiarity with mind-body
practices (Petrov et al., 2021). Condition-specific effects suggest that MBPA can be targeted to address
unique symptoms (e.g., pain in arthritis, stress-related glucose fluctuations in diabetes).

Cross-country differences were modest, indicating that MBPA is effective across diverse cultural and
healthcare contexts. Stronger effects in India and Ghana may reflect greater community support for group-
based interventions and cultural alignment (Addo et al., 2022), while weaker effects in Spain and the USA
may be due to higher baseline access to alternative wellness programs. These variations underscore the

value of context-adaptive implementation rather than one-size-fits-all approaches.

5.2 Theoretical Implications

This study contributes to the literature on chronic disease management by providing empirical support
for the biopsychosocial model. The findings demonstrate that MBPA—addressing biological (physical
movement), psychological (mindfulness), and social (group support) factors—outperforms usual care that
focuses primarily on biological aspects. The study also extends the literature on mind-body interventions by
identifying key moderators and mechanisms of action, highlighting the importance of adherence, cultural

adaptation, and condition-specific tailoring.

5.3 Practical Implications

The findings have important practical implications for clinicians, public health practitioners, and
policymakers:

Clinicians: Integrate MBPA into chronic disease care plans, referring patients to culturally adapted
group programs and providing home practice resources. Prioritize MBPA for patients with comorbid mental
health issues, as these individuals stand to gain the most.

Public health practitioners: Scale MBPA programs through community organizations, primary care
clinics, and digital platforms to reach underserved populations. Invest in instructor training to ensure
cultural competence and adaptation.

Policymakers: Allocate funding for MBPA program implementation and research, particularly in
LMICs where chronic disease burden is high. Incorporate MBPA into national chronic disease management

guidelines, emphasizing its dual benefits for mental health and self-management.

5.4 Limitations

This study has several limitations. First, the sample included three common chronic conditions, so
findings may not generalize to other conditions (e.g., chronic obstructive pulmonary disease). Second, self-
reported outcomes (e.g., medication adherence) may be subject to social desirability bias; future studies
should incorporate objective measures (e.g., medication refill data, physiological markers). Third, the 24-
week follow-up period limits understanding of long-term (=1 year) effects. Fourth, the study did not assess
cost-effectiveness, which is critical for scaling MBPA in resource-constrained settings. Finally, cultural
adaptation was standardized across countries, so future studies could explore more localized adaptation

strategies.

6. Conclusion
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This cross-national RCT demonstrates that structured MBPA interventions are a effective, sustainable,
and scalable approach to improving mental health and chronic disease self-management among adults
with type 2 diabetes, hypertension, or arthritis. The dual benefits of MBPA—enhanced mental wellbeing
and better chronic disease control—address a critical gap in current care, which often treats physical and
mental health separately. Key success factors include high adherence, cultural adaptation, and condition-
specific tailoring.

As chronic disease rates continue to rise globally, MBPA offers a cost-effective, low-risk intervention
that can be integrated into existing healthcare systems. By prioritizing MBPA, clinicians, policymakers, and
public health practitioners can support adults with chronic conditions to manage their symptoms, improve
their mental health, and enhance their quality of life.

Future research should focus on cost-effectiveness, long-term outcomes, and adaptation to additional
chronic conditions and underserved populations (e.g., low-income groups, older adults with multiple
comorbidities). Additionally, studies should explore digital MBPA delivery (e.g., mobile apps, virtual classes)
to increase accessibility in remote or resource-limited settings. By advancing our understanding of MBPA's

potential, we can move toward more holistic, patient-centered chronic disease care.
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