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This study examined the effectiveness of a combined healthy lifestyle education and yoga 

therapy program in improving self-reflection and personal insight among overweight 

adults at risk of developing type 2 diabetes. A quasi-experimental pretest–posttest design 

with a follow-up assessment and a non-intervention control group was used. Forty eligible 

adults attending health-related services in Tehran were selected through purposive 

sampling and randomly allocated to an experimental group (n = 20) or a control group (n 

= 20). The experimental group participated in a structured 10-session weekly program 

integrating education on nutrition, physical activity, sleep, stress management, self-care, 

goal setting, and maintenance of healthy behavior with yoga postures, breathing 

exercises, relaxation, body awareness, mindfulness, and self-compassion practices. The 

control group received no intervention during the study period. Self-reflection and 

personal insight were measured with the Self-Reflection and Insight Scale. Data were 

analyzed using descriptive statistics and mixed repeated-measures analysis of variance. 

Significant time-by-group interactions were observed for self-reflection, personal insight, 

and the total score. In the experimental group, mean self-reflection increased from 39.65 

at pretest to 53.40 at posttest, and mean personal insight increased from 24.80 to 34.60. 

These improvements remained largely stable at follow-up, whereas the control group 

showed no meaningful change. The interaction effect sizes were large for self-reflection 

(partial η² = .651), personal insight (partial η² = .616), and the total score (partial η² = 

.709). Pairwise comparisons confirmed significant improvements from pretest to posttest 

and from pretest to follow-up, with no significant decline between posttest and follow-

up. The findings suggest that integrating lifestyle education with yoga-based mind–body 

practices may strengthen constructive self-observation and clearer understanding of 

health-related thoughts, emotions, and behaviors in overweight adults at elevated diabetes 

risk. Larger trials with active controls, longer follow-up periods, and objective metabolic 

outcomes are required. 
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1. Introduction 

ype 2 diabetes is a major chronic noncommunicable 

disease characterized by persistent hyperglycemia 

arising from impaired insulin action, inadequate insulin 

secretion, or both. Its development reflects the interaction of 

genetic susceptibility with metabolic, behavioral, and 

environmental influences. Long-term dysglycemia is 

associated with vascular, cardiac, renal, retinal, and 

neurologic complications and can substantially reduce 

functional capacity and quality of life (1, 2). Prediabetes 

represents an intermediate state in which glucose regulation 

is abnormal but does not yet meet diagnostic criteria for 

diabetes. This state is clinically important because 

progression to type 2 diabetes is common, but it is not 

inevitable. Current prevention guidance emphasizes weight 

management, improved diet quality, regular physical 

activity, and reduced sedentary behavior for individuals at 

elevated risk (3). 

Overweight and obesity are among the most important 

modifiable contributors to insulin resistance and type 2 

diabetes. Excess adipose tissue, particularly visceral fat, is 

linked to low-grade inflammation, disturbed glucose 

metabolism, and reduced insulin sensitivity. The global 

burden is substantial: the WHO estimated that 

approximately 2.5 billion adults were overweight in 2022, 

including about 890 million living with obesity (2). Adults 

with excess body weight and additional signs or risk factors 

for prediabetes therefore constitute a priority population for 

preventive intervention. The Diabetes Prevention Program 

demonstrated that an intensive lifestyle intervention 

centered on modest weight reduction and increased physical 

activity lowered the incidence of type 2 diabetes by 58% in 

high-risk adults and was more effective than metformin 

during the initial trial period (4). 

Although lifestyle education can improve knowledge and 

provide practical behavioral targets, information alone does 

not guarantee sustained change. Eating patterns, physical 

inactivity, irregular sleep, and ineffective responses to stress 

are often maintained by automatic habits, immediate 

reinforcement, emotional cues, and limited awareness of 

behavioral triggers. Successful prevention therefore requires 

psychological processes that help individuals observe their 

behavior, compare it with health goals, identify obstacles, 

and adjust their actions over time. In group-based diabetes 

prevention, psychological pathways such as self-efficacy, 

self-regulation, and perceived control have been associated 

with behavioral improvement, indicating that the effects of 

lifestyle programs are partly mediated by how individuals 

interpret and manage their own behavior (5). 

Self-reflection and personal insight are related but 

distinct metacognitive capacities relevant to this process. 

Self-reflection refers to deliberate examination and 

evaluation of one’s thoughts, emotions, and actions. 

Personal insight refers to the clarity and accuracy with which 

a person understands the causes, patterns, and consequences 

of those internal experiences and behaviors. Grant et al. 

(2002) developed the Self-Reflection and Insight Scale to 

distinguish the tendency to examine the self from the quality 

of understanding produced by that examination (6). A person 

may think frequently about personal experiences without 

gaining constructive insight; reflection can become 

repetitive or self-critical when it is not accompanied by 

clearer understanding. Conversely, reflection that generates 

insight may support flexible problem solving, self-directed 

change, and more deliberate health choices (6, 7). 

These processes may be especially relevant for 

overweight adults at risk of diabetes. Constructive self-

reflection can help identify situations associated with 

emotional eating, prolonged sitting, missed exercise, 

insufficient sleep, or inconsistent adherence to health 

recommendations. Personal insight can then help the 

individual understand why these patterns recur and which 

thoughts, emotions, social situations, or bodily states 

function as triggers. Such understanding is important 

because weight- and diabetes-related behavior is rarely 

determined by knowledge alone. An individual may 

understand dietary recommendations yet continue to eat in 

response to stress, may value exercise yet interpret ordinary 

fatigue as a reason for avoidance, or may underestimate the 

effect of sleep disruption on appetite and self-control. 

Strengthening self-observation and insight could therefore 

improve the translation of health knowledge into sustained 

action. 

Yoga therapy may complement lifestyle education by 

directly training attention to bodily sensations, breathing, 

emotional states, and present-moment experience. Yoga-

based programs typically combine physical postures, 

controlled movement, breath regulation, relaxation, and 

T 
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focused attention. Proposed psychological mechanisms 

include improved attentional control, body awareness, 

emotion regulation, stress modulation, and self-regulation 

(8). Interoceptive awareness—the ability to notice and 

interpret internal bodily signals—may help individuals 

discriminate between physiological hunger and emotional 

urges, between physical fatigue and avoidance, or between 

ordinary stress arousal and more serious symptoms. 

Integrative movement and mindfulness practices have been 

associated with increased self-reported mindfulness and 

interoceptive awareness (9), while yoga interventions have 

produced improvements in selected physical and 

psychological outcomes among women with abdominal 

obesity (10, 11). 

Evidence also suggests that mind–body interventions 

may support metabolic management, although findings are 

heterogeneous. A systematic review and meta-analysis 

reported that mind- and body-based interventions, 

particularly yoga, were associated with improvements in 

glycemic control among people with type 2 diabetes, but the 

authors emphasized substantial variability in intervention 

content and study quality (12). Reviews of mindfulness-

oriented approaches similarly indicate possible benefits for 

diabetes-related distress, self-management, and glycemic 

outcomes, while noting that not all behavioral domains 

improve consistently (13-15). These mixed results imply 

that attention-based practices may strengthen psychological 

capacities without automatically changing every health 

behavior or metabolic indicator. 

Combining healthy lifestyle education with yoga therapy 

may address complementary components of behavior 

change. Lifestyle education supplies explicit criteria for 

evaluating food intake, physical activity, sleep, stress 

management, and self-care. Yoga therapy may improve the 

quality of attention brought to this evaluation by reducing 

automatic reactivity and increasing awareness of bodily and 

emotional cues. Together, the two components may promote 

reflection that is purposeful rather than ruminative and 

insight that is connected to realistic behavioral choices. 

However, research has focused more often on body weight, 

glucose regulation, stress, or quality of life than on the 

distinct constructs of self-reflection and personal insight. 

The present study therefore examined whether a 10-session 

combined program could improve these two capacities in 

overweight adults at risk of type 2 diabetes. It was 

hypothesized that participants receiving the intervention 

would show greater increases in self-reflection, personal 

insight, and the combined score than participants in the 

control group, and that the gains would be maintained at 

follow-up. 

2. Methods and Materials 

2.1. Study Design and Setting 

The study used an applied, quasi-experimental design 

with pretest, posttest, and follow-up assessments and a 

parallel control group. Participants were recruited from 

overweight adults with signs or risk factors for prediabetes 

who attended or were invited through a counseling and 

health-related center in Tehran, Iran. Purposive sampling 

was used to identify eligible volunteers, who were then 

randomly allocated to the experimental and control groups. 

Forty participants were included in the analysis, with 20 

assigned to the experimental group and 20 to the control 

group. Eligibility criteria were an age of 20–40 years, 

overweight status, physician-confirmed symptoms or risk 

factors compatible with prediabetes, and at least three 

months since recognition of the risk condition. Participants 

also had to be able to read and write Persian, complete the 

study questionnaires, and provide informed consent. 

Exclusion criteria included severe psychiatric disorder, 

psychosis, bipolar I disorder, severe cognitive impairment, 

concurrent psychological treatment, or a substantial recent 

change in medication. Participants were also withdrawn if 

they missed more than two sessions, developed an acute 

medical problem or worsening physical illness, initiated 

another psychological or rehabilitation intervention, 

substantially changed medication type or dose, or requested 

withdrawal.  

2.2. Measure 

Self-reflection and personal insight were assessed with 

the Self-Reflection and Insight Scale developed by Grant et 

al. (2002) (6). The full instrument contains 20 items and two 

subscales. The 12-item Self-Reflection subscale assesses 

engagement in and perceived need for examining one’s 

thoughts, feelings, and behavior. Items are rated on a six-

point Likert scale from 1 (strongly disagree) to 6 (strongly 
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agree), with negatively phrased items reverse scored. 

Possible self-reflection scores range from 12 to 72, and 

higher scores indicate a stronger tendency to examine 

personal experiences and behavior. Grant et al. reported a 

Cronbach’s alpha of .91 and a seven-week test–retest 

coefficient of .77 for this subscale. 

The eight-item Insight subscale assesses the clarity of an 

individual’s understanding of thoughts, emotions, motives, 

and behavior. Responses use the same six-point scale, and 

five items are reverse scored. Total insight scores range from 

8 to 48, with higher values indicating greater clarity and 

understanding. The original study reported a Cronbach’s 

alpha of .87 and a seven-week test–retest coefficient of .78 

(6). Evidence from the scale-development study indicated 

that insight was positively associated with cognitive 

flexibility and self-regulation and negatively associated with 

anxiety, depression, stress, and alexithymia. 

2.3. Intervention 

The experimental group received a structured group 

intervention integrating healthy lifestyle education with 

yoga therapy. The program consisted of 10 weekly sessions 

of approximately 60 minutes. Lifestyle topics and yoga-

based practices were aligned so that each week combined 

behavioral knowledge with experiential exercises. 

Participants also received home-practice assignments to 

repeat relevant yoga, breathing, relaxation, and self-

monitoring activities between sessions. The control group 

received no intervention during the study period. 

The lifestyle component covered assessment of daily 

habits and health goals; principles of balanced nutrition and 

energy intake; the importance of physical activity and 

development of a walking plan; recognition and 

management of stress; sleep hygiene and regulation of the 

sleep–wake cycle; self-care and balance between activity 

and rest; identification of emotions linked to unhealthy 

behavior; goal setting, self-monitoring, and management of 

barriers; social support; and planning for long-term 

maintenance. The yoga component included 

psychoeducation regarding stress and the nervous system; 

conscious breathing; body scanning; very gentle 

movements; lengthened exhalation; restorative postures and 

slow stretching; nonjudgmental observation of thoughts; 

fatigue management; alternate-nostril and bhramari 

breathing; deep relaxation and yoga nidra; self-compassion 

and emotion acceptance; and individualized relapse-

prevention planning. 

Table 1 

Summary of the 10-session combined intervention 

Session Healthy lifestyle education Yoga therapy 

1 Program introduction, daily-habit assessment, and health goals Stress–nervous system education and conscious breathing 

2 Healthy nutrition and balanced energy intake Body scan, recognition of physical tension, and very gentle movement 

3 Physical activity education and a walking plan Breath regulation, longer exhalation, and nervous-system calming 

4 Stress recognition and coping strategies Restorative postures and gentle stretching with breathing 

5 Sleep hygiene and sleep–wake regulation Mindfulness and nonjudgmental observation of thoughts 

6 Self-care and balance between activity and rest Fatigue management and prevention of excessive effort 

7 Emotions and related unhealthy behaviors Alternate-nostril breathing and bhramari breathing 

8 Goal setting, self-monitoring, and barriers to change Deep relaxation, yoga nidra, and parasympathetic activation 

9 Social relationships and support Self-compassion, emotional acceptance, and emotion regulation 

10 Review and maintenance of a healthy lifestyle plan Personal practice plan and prevention of return to previous patterns 

2.4. Procedure 

After eligibility assessment and informed consent, 

participants completed the baseline questionnaire and were 

allocated to the experimental or control group. The 

experimental group then attended the 10-week program, 

whereas the control group did not receive a study 

intervention. Both groups completed the posttest after the 

intervention period. A follow-up assessment was 

subsequently administered to examine maintenance of 

change.  
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2.5. Statistical Analysis 

Means and standard deviations were calculated for self-

reflection, personal insight, and the total score at pretest, 

posttest, and follow-up. Mixed repeated-measures analysis 

of variance was used to test within-participant effects of 

time, between-group effects, and time-by-group 

interactions. The Shapiro–Wilk test was used to examine 

normality and Levene’s test to assess homogeneity of 

variance. Mauchly’s test was used to evaluate sphericity. 

Because sphericity was violated for self-reflection and the 

total score, Greenhouse–Geisser corrections were applied to 

the corresponding within-participant tests; the assumption 

was satisfied for personal insight. Bonferroni-adjusted 

pairwise comparisons were used to examine differences 

between measurement occasions in the experimental group. 

Analyses were performed in SPSS version 26 with α = .05. 

Partial eta squared (partial η²) was reported as the effect-size 

index. 

3. Findings and Results 

Data from 40 participants were analyzed. At baseline, the 

two groups had similar mean scores for self-reflection, 

personal insight, and the total scale. Following the 

intervention, the experimental group showed marked 

increases in both outcomes, while the control group 

remained essentially stable. The experimental group’s self-

reflection mean increased from 39.65 (SD = 6.12) at pretest 

to 53.40 (SD = 6.35) at posttest and remained at 52.85 (SD 

= 6.40) at follow-up. Personal insight increased from 24.80 

(SD = 4.35) to 34.60 (SD = 4.55), with a follow-up mean of 

34.15 (SD = 4.60). The corresponding total score increased 

from 64.45 (SD = 8.15) to 88.00 (SD = 8.45) and remained 

at 87.00 (SD = 8.50) at follow-up. Control-group means 

changed only minimally across the three assessments (Table 

2). 

Table 2 

Means and standard deviations by group and assessment 

Outcome Group Pretest Posttest Follow-up 

Self-reflection Experimental 39.65 ± 6.12 53.40 ± 6.35 52.85 ± 6.40 

Self-reflection Control 40.10 ± 6.05 40.55 ± 6.18 40.30 ± 6.11 

Personal insight Experimental 24.80 ± 4.35 34.60 ± 4.55 34.15 ± 4.60 

Personal insight Control 25.05 ± 4.20 25.20 ± 4.32 25.10 ± 4.28 

Total score Experimental 64.45 ± 8.15 88.00 ± 8.45 87.00 ± 8.50 

Total score Control 65.15 ± 8.02 65.75 ± 8.25 65.40 ± 8.18 

 

The mixed repeated-measures analyses showed 

statistically significant time effects, group effects, and time-

by-group interactions for all three outcomes (Table 3). For 

self-reflection, the time-by-group interaction was F(1.66, 

63.08) = 70.85, partial η² = .651. For personal insight, the 

interaction was F(2, 76) = 60.92, partial η² = .616. For the 

total score, the interaction was F(1.64, 62.32) = 92.76, partial 

η² = .709. Each interaction represented a large effect and 

indicated that change over time differed substantially 

between the intervention and control groups. 

Table 3 

Mixed repeated-measures analysis of variance 

Outcome Effect df F Partial η² 

Self-reflection Time 1.66, 63.08 74.23 .661 

Self-reflection Group 1, 38 24.18 .389 

Self-reflection Time × group 1.66, 63.08 70.85 .651 

Personal insight Time 2, 76 63.17 .624 

Personal insight Group 1, 38 21.65 .363 

Personal insight Time × group 2, 76 60.92 .616 

Total score Time 1.64, 62.32 96.41 .717 

Total score Group 1, 38 27.84 .423 

Total score Time × group 1.64, 62.32 92.76 .709 
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Bonferroni-adjusted comparisons within the 

experimental group confirmed that self-reflection increased 

significantly from pretest to posttest (mean difference = 

13.75, SE = 1.10, P < .001) and from pretest to follow-up 

(mean difference = 13.20, SE = 1.15, P < .001). The posttest-

to-follow-up difference was not significant (mean difference 

= 0.55, SE = 0.48, P = .682). Personal insight also improved 

from pretest to posttest (mean difference = 9.80, SE = 0.85, 

P < .001) and from pretest to follow-up (mean difference = 

9.35, SE = 0.88, P < .001), with no significant difference 

between posttest and follow-up (mean difference = 0.45, SE 

= 0.39, P = .731). The total score increased from pretest to 

posttest (mean difference = 23.55, SE = 1.60, P < .001) and 

from pretest to follow-up (mean difference = 22.55, SE = 

1.65, P < .001); the posttest-to-follow-up difference was 

nonsignificant (mean difference = 1.00, SE = 0.72, P = .506). 

No significant differences across the three occasions were 

reported for the control group. 

4. Discussion 

The present study found that a 10-session program 

combining healthy lifestyle education with yoga therapy 

produced substantial improvements in self-reflection and 

personal insight among overweight adults at risk of type 2 

diabetes. The groups began with similar mean scores, but 

participants receiving the intervention showed pronounced 

gains at posttest, whereas control-group scores remained 

stable. The large time-by-group effect sizes indicate that the 

observed differences were not merely small statistical 

changes. The absence of significant differences between 

posttest and follow-up further indicates that the gains were 

maintained through the follow-up assessment. 

The improvement in self-reflection is consistent with the 

structure of the intervention. Lifestyle education repeatedly 

required participants to examine current habits, compare 

them with health goals, identify barriers, monitor behavior, 

and plan corrective action. These activities operationalize 

reflection as a purposeful self-regulatory process rather than 

as abstract introspection. The intervention addressed diet, 

activity, sleep, stress, self-care, emotional triggers, social 

support, and relapse prevention, thereby providing multiple 

concrete domains in which participants could observe 

discrepancies between intentions and behavior. 

Psychological research on lifestyle programs indicates that 

behavior change depends partly on self-regulatory processes 

and the individual’s interpretation of progress, control, and 

capability (5). The current findings extend that logic by 

suggesting that a structured lifestyle program can increase 

the measured tendency to examine thoughts, emotions, and 

actions. 

The gain in personal insight is equally important. 

Reflection alone is not necessarily adaptive; repeatedly 

thinking about weight, disease risk, or personal 

shortcomings can become unproductive rumination. Grant et 

al. (2002) distinguished reflective engagement from insight 

precisely because frequent self-focus does not guarantee 

accurate or useful understanding (6). In the current 

intervention, reflection was paired with practical education 

and nonjudgmental mind–body exercises. Participants were 

not only encouraged to notice behavior but also to identify 

links among stress, emotion, bodily sensations, eating, 

inactivity, sleep, and self-care. This combination may have 

helped transform observation into clearer explanations of 

why unhealthy patterns occurred and how alternative 

responses could be selected. 

Evidence from mindfulness research supports this 

interpretation. Nyklíček et al. (2020) reported that increased 

insight, rather than simply greater interest in introspection, 

played an important role in psychological improvement 

during mindfulness-based stress reduction. Although that 

study involved a different population and intervention, it 

supports the distinction between useful understanding and 

mere inward attention (16). The current program may have 

increased insight by directing attention toward specific, 

behaviorally relevant questions: What triggers eating 

without physical hunger? How does stress change breathing 

or muscle tension? When does fatigue reflect a genuine need 

for recovery, and when does it function as an avoidance cue? 

How do sleep disruption and negative emotion influence 

health decisions? Such questions can produce actionable 

knowledge rather than generalized self-focus. 

Yoga therapy may have enhanced these effects through 

interoceptive and attentional mechanisms. Controlled 

breathing, body scanning, gentle movement, restorative 

postures, and relaxation train participants to detect subtle 

changes in physical arousal. Yoga also encourages sustained 
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attention to present-moment experience with less immediate 

judgment or reaction. Gard et al. (2014) proposed that yoga 

influences psychological health through interacting 

mechanisms involving attention, emotion regulation, stress 

regulation, and self-regulation (8). In an integrative exercise 

program, Mehling et al. (2018) observed improvements in 

mindfulness and interoceptive awareness (9), and van Aalst 

et al. (2021) reported increased interoceptive awareness 

following yoga in sedentary adults (17). These findings 

make it plausible that participants in the current study 

became better able to recognize bodily cues connected to 

tension, hunger, fatigue, or emotional activation. 

For adults with excess weight, improved awareness of 

internal cues may have direct behavioral relevance. 

Emotional eating often involves responding to distress, 

boredom, or tension as though these states were hunger. 

Physical inactivity may also be maintained by automatic 

interpretations of discomfort, low mood, or anticipated 

effort. By helping individuals notice bodily sensations and 

emotional states before reacting, yoga-based practice may 

create a brief interval in which choices become more 

deliberate. The lifestyle component then supplies alternative 

responses, such as planned walking, balanced meals, sleep 

regulation, stress-management strategies, or seeking social 

support. The intervention may therefore have worked 

through a sequence of noticing, understanding, and 

choosing: attention to internal and external cues, insight into 

the pattern linking cues with behavior, and selection of a 

healthier response. 

The large increase in the combined score is consistent 

with a complementary rather than redundant relationship 

between the two intervention components. Lifestyle 

education alone can identify what should change, but it may 

not sufficiently address automatic emotional and 

physiological processes that interfere with change. Yoga 

therapy can increase awareness and reduce reactivity, but 

awareness without explicit behavioral goals may not 

translate into diabetes-prevention practices. The combined 

program connected experience to action. Participants 

learned objective health principles while simultaneously 

practicing skills for observing thoughts, emotions, and 

bodily states. This integrated design may explain why 

improvements occurred in both the tendency to reflect and 

the clarity of insight. 

The findings also fit broader evidence that yoga and 

mindfulness-oriented interventions can improve selected 

psychological and metabolic outcomes. Yoga has shown 

benefits in women with abdominal obesity, although effects 

differ across outcomes and may be influenced by lifestyle 

factors and adherence (10, 11). Systematic reviews have 

reported favorable effects of yoga and other mind–body 

approaches on glycemic control in adults with type 2 

diabetes, but heterogeneity remains high (12). Mindfulness- 

and acceptance-based interventions may reduce diabetes 

distress and modestly improve glycemic outcomes (15). The 

current study did not measure glucose, weight, waist 

circumference, or physical activity, so its results should not 

be interpreted as evidence of metabolic improvement. 

Rather, it identifies two psychological capacities that may 

support subsequent behavior change. 

This distinction is necessary because improved 

awareness does not guarantee improved self-management. 

Heo et al. (2023) found that meditation interventions 

improved some outcomes in adults with type 2 diabetes, but 

effects across self-management domains were not uniform 

(14). Hamasaki (2023) similarly concluded that mindfulness 

may assist glycemic management through attention, emotion 

regulation, and self-awareness, while emphasizing 

limitations in the evidence base (13). Health behavior 

depends on more than individual insight: financial resources, 

food availability, neighborhood conditions, social support, 

treatment access, established habits, and competing 

responsibilities can all constrain action. A participant may 

understand an unhealthy pattern clearly but still lack the 

practical resources to change it. The present findings should 

therefore be interpreted as improvement in psychological 

readiness and self-understanding, not proof of 

comprehensive behavioral or clinical change. 

The maintenance pattern is encouraging. Posttest and 

follow-up means were nearly identical, and pairwise 

comparisons showed no significant decline. The 

intervention’s final sessions explicitly addressed 

maintenance, personal planning, and prevention of return to 

previous patterns, while home practice may have supported 

continued use of breathing, relaxation, and self-monitoring 

skills. Nevertheless, longer follow-up periods and objective 

measures of adherence are needed to establish whether these 

gains persist over time. 
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Several alternative explanations must also be considered. 

The control group received no intervention, so the study 

could not separate the specific effects of lifestyle education 

and yoga from nonspecific effects such as therapist attention, 

group membership, social interaction, expectation of benefit, 

or repeated discussion of health goals. Goldberg et al. (2020) 

found improvements across different versions of a 

multicomponent meditation program without clear 

superiority of the version explicitly emphasizing insight, 

suggesting that common program factors can contribute 

meaningfully to outcomes (18). In the present study, an 

active control involving health education of equal duration, 

light stretching, or supportive group meetings would provide 

a stronger test of the intervention’s specific mechanisms. 

The combined design also prevents determination of the 

independent contribution of each component. A four-arm 

trial comparing lifestyle education, yoga therapy, their 

combination, and an active control would clarify whether the 

integrated program produces additive or synergistic effects. 

Mediation analyses could then test whether changes in 

mindfulness, interoceptive awareness, stress, self-efficacy, 

or emotion regulation explain gains in self-reflection and 

insight. Such work is particularly important because 

increased self-focus can have different consequences 

depending on how it is experienced. Bucknell et al. (2022) 

reported that adaptive self-reflection was associated with 

resilience through insight, but that rumination altered this 

relationship (19). Yoga’s emphasis on acceptance and 

nonjudgment may reduce the likelihood that reflection 

becomes self-criticism, but this mechanism was not 

measured in the present study. 

The study has several methodological limitations. The 

sample was small and purposively recruited from one 

setting, which limits statistical precision and generalizability 

to other age groups, regions, cultural contexts, and levels of 

diabetes risk. The use of a non-intervention control group did 

not control for therapist attention, group interaction, or 

expectations of benefit. Reliance on self-report measures 

may have introduced social-desirability, recall, and 

expectancy effects. In addition, combining lifestyle 

education and yoga therapy in a single intervention 

prevented estimation of the independent contribution of each 

component. These limitations should be considered when 

interpreting the findings. 

Future research should use larger samples, preregistered 

protocols, concealed randomization, active controls, and 

clearly specified follow-up intervals. Objective outcomes 

should be included alongside psychological measures, such 

as body weight, waist circumference, step count, sleep 

parameters, fasting plasma glucose, and glycated 

hemoglobin. Repeated assessment could determine whether 

psychological gains precede improvements in health 

behavior and metabolic status. Ecological momentary 

assessment or daily diaries could examine whether increased 

insight is expressed in real-time choices during stress, 

hunger, fatigue, or social eating. It would also be useful to 

determine which participants benefit most. Individuals with 

high baseline rumination, severe stress, low body awareness, 

or limited social support may require modified or more 

intensive interventions. 

Despite these limitations, the study contributes to the 

prevention literature by focusing on two metacognitive 

outcomes that are often assumed but rarely measured 

directly. Diabetes-prevention programs typically evaluate 

weight, activity, diet, or glucose, yet sustained change also 

depends on whether individuals can accurately observe and 

understand their own patterns. The present results suggest 

that a relatively brief, integrated group program can 

strengthen both reflective engagement and personal insight. 

This may provide a psychological foundation for more 

deliberate self-care, particularly when health education is 

paired with embodied practices that cultivate attention and 

emotional regulation. 

5. Conclusion 

A 10-session program integrating healthy lifestyle 

education with yoga therapy was associated with large 

improvements in self-reflection, personal insight, and the 

combined score among overweight adults at risk of type 2 

diabetes. The improvements were maintained at follow-up, 

while the control group showed little change. The findings 

support the potential value of combining explicit behavior-

change education with mind–body practices that strengthen 

body awareness, emotion regulation, and nonjudgmental 

attention. Larger controlled trials with longer follow-up and 

objective behavioral and metabolic outcomes are needed to 

confirm these findings and determine their clinical 

significance. 
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