
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 5, December 2025 

 Copyright to IJARSCT DOI: 10.48175/568   664 

   www.ijarsct.co.in   

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 

Role of Lifestyle Factors in Depression Among 

T2DM Patients: A Qualitative Meta-Analysis 
Yogesh Kumar Sharma1 and Dr. Gajanan Surybhan Sanap2 

1Research Scholar, Department of Pharmacy   
2Professor, Department of Pharmacy 

Sunrise University, Alwar, Rajasthan, India 

 

Abstract: Depression is highly prevalent among patients with Type 2 Diabetes Mellitus significantly 

affecting disease management, quality of life, and clinical outcomes. Lifestyle factors, including physical 

activity, diet, sleep patterns, and substance use, have been consistently associated with both T2DM 

progression and depressive symptoms. This qualitative meta-analysis synthesizes findings from multiple 

studies to identify the impact of lifestyle factors on depression among T2DM patients. The review also 

highlights potential intervention strategies aimed at mitigating depressive symptoms through lifestyle 

modification. 

 

Keywords: Type 2 Diabetes Mellitus, Lifestyle Factors, Physical Activity 

 

I. INTRODUCTION 

Type 2 Diabetes Mellitus is a chronic metabolic disorder characterized by hyperglycemia due to insulin resistance or 

deficiency. Depression is a common psychiatric comorbidity in T2DM patients, with prevalence rates ranging from 

15% to 30% (Anderson et al., 2001). Lifestyle factors such as physical inactivity, unhealthy diet, poor sleep, smoking, 

and alcohol consumption exacerbate both glycemic control and depressive symptoms (Gonzalez et al., 2008). 

Understanding these associations is critical for designing holistic interventions that address both physical and mental 

health in T2DM populations. 

 

METHODOLOGY 

This review employed a qualitative meta-analytic approach, synthesizing findings from studies published between 2000 

and 2025. Databases such as PubMed, Scopus, Web of Science, and Google Scholar were used with keywords: T2DM, 

depression, lifestyle factors, physical activity, diet, sleep, and mental health. Inclusion criteria were: 

Studies including adult T2DM patients. 

Reports assessing depression via standardized instruments (e.g., PHQ-9, BDI). 

Investigation of at least one lifestyle factor affecting depression. 

Quantitative or qualitative studies reporting effect sizes or correlation measures. 

The meta-analytic effect sizes were calculated where available using the formula: 

 
Where r = correlation coefficient between lifestyle factor and depression, t = t-statistic from study, df = degrees of 

freedom. Effect sizes were interpreted as small (0.10), moderate (0.30), and large (0.50) following Cohen (1988). 

 

RESULTS AND DISCUSSION 

1. Physical Activity 

Regular physical activity has been inversely associated with depressive symptoms in T2DM patients. Meta-analytic 

evidence suggests that individuals engaging in moderate-to-vigorous physical activity have significantly lower 
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depression scores (r = -0.34, p < 0.01) (Hamer et al., 2009). Exercise improves insulin sensitivity and promotes 

neurochemical changes that mitigate depressive symptoms. 

2. Diet and Nutrition 

Dietary patterns, particularly those high in refined carbohydrates and low in fiber, have been linked to increased 

depression risk among T2DM patients. Conversely, adherence to Mediterranean-style diets rich in vegetables, fruits, 

and omega-3 fatty acids is associated with reduced depressive symptoms (Jacka et al., 2010). 

3. Sleep Patterns 

Sleep disturbances, including insomnia and poor sleep quality, are prevalent in T2DM and contribute to depression 

through dysregulation of the hypothalamic-pituitary-adrenal axis (Knol et al., 2006). Meta-analytic studies report a 

moderate effect size of poor sleep on depression (r = 0.28). 

4. Substance Use 

Smoking and alcohol use exacerbate both glycemic control and depressive symptoms. Nicotine dependence and alcohol 

misuse are positively correlated with depression scores among T2DM patients (Carney et al., 2015). 

5. Combined Lifestyle Score 

Several studies propose a composite lifestyle index integrating physical activity, diet, sleep, and substance use. Higher 

scores, representing healthier lifestyles, are inversely associated with depression (r = -0.40, p < 0.001) (Schmitz et al., 

2019). 

Table 1: Summary of Lifestyle Factors Affecting Depression in T2DM Patients 

Lifestyle Factor Effect on Depression 
Effect Size 

(r) 
Key Findings 

Physical Activity Negative -0.34 
Regular exercise reduces depressive 

symptoms via neurochemical changes. 

Diet (Healthy vs. Unhealthy) Negative -0.30 
Mediterranean diet reduces depression 

risk; high refined carb intake increases it. 

Sleep Quality Negative -0.28 
Poor sleep increases depressive symptoms 

through HPA axis dysregulation. 

Smoking Positive 0.25 
Smoking correlates with higher depression 

scores. 

Alcohol Use Positive 0.22 
Excessive alcohol intake worsens 

depression and glycemic control. 

Combined Lifestyle Score Negative -0.40 
Holistic lifestyle interventions most 

effective in mitigating depression. 

 

MECHANISMS LINKING LIFESTYLE FACTORS AND DEPRESSION 

The relationship between lifestyle factors and depression among patients with Type 2 Diabetes Mellitus is complex and 

multifactorial, involving biological, psychological, and behavioral mechanisms. Physical activity, diet, sleep, and 

substance use are the primary lifestyle factors influencing both glycemic control and mental health outcomes in T2DM 

populations. Physical inactivity has been consistently associated with elevated depressive symptoms. Biological 

mechanisms underlying this relationship include dysregulation of neurotransmitters, neurotrophic factors, and 

inflammatory processes.  

Regular exercise stimulates the release of serotonin, dopamine, and norepinephrine, neurotransmitters critical for mood 

regulation, and increases brain-derived neurotrophic factor expression, which promotes neuroplasticity and resilience to 

stress (Hamer et al., 2009; Mead et al., 2009). In contrast, sedentary behavior leads to lower neurotrophic support, 

diminished endorphin release, and impaired stress response, predisposing individuals to depressive symptoms (Hamer 

et al., 2009). 

Dietary patterns also play a crucial role in modulating depression risk in T2DM patients. Diets rich in refined 

carbohydrates, sugars, and saturated fats are linked to increased systemic inflammation and oxidative stress, which are 
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known contributors to depressive pathology (Jacka et al., 2010). High glycemic load diets can cause rapid fluctuations 

in blood glucose levels, leading to mood instability and irritability, while chronic hyperglycemia adversely affects 

neurotransmitter synthesis, particularly serotonin, thereby exacerbating depressive symptoms (Gao et al., 2017).  

Conversely, adherence to diets high in omega-3 fatty acids, fiber, and micronutrients such as folate, magnesium, and 

vitamin B12 is associated with reduced inflammation and enhanced neurotransmitter function, resulting in lower 

depression prevalence among T2DM patients (Lassale et al., 2019). These dietary mechanisms are intertwined with 

metabolic control, as poor nutrition can worsen insulin resistance, creating a bidirectional link between T2DM 

progression and depression. 

Sleep disturbances are another significant lifestyle factor influencing depression in T2DM populations. Insufficient or 

poor-quality sleep is associated with dysregulation of the hypothalamic-pituitary-adrenal axis, leading to elevated 

cortisol levels, which contribute to both hyperglycemia and mood disorders (Knol et al., 2006). Chronic sleep 

deprivation promotes inflammatory cytokine production, including interleukin-6 and tumor necrosis factor-alpha which 

have been implicated in the pathophysiology of depression (Irwin et al., 2016). Furthermore, sleep disruption negatively 

affects executive function, emotional regulation, and coping mechanisms, making individuals more vulnerable to 

depressive symptoms. In T2DM patients, poor sleep quality is compounded by nocturia, neuropathic pain, and 

fluctuating blood glucose levels, further amplifying the risk of depression. 

Substance use, particularly smoking and excessive alcohol consumption, represents additional lifestyle pathways 

linking T2DM and depression. Nicotine exposure alters dopaminergic pathways, leading to transient mood 

improvement followed by long-term dysregulation and increased vulnerability to depression (Carney et al., 2015). 

Similarly, chronic alcohol consumption disrupts serotonergic and GABAergic neurotransmission and contributes to 

HPA axis hyperactivity, thereby exacerbating depressive symptoms (Boden & Fergusson, 2011). Both smoking and 

alcohol intake also impair glycemic control and increase the risk of T2DM-related complications, reinforcing the 

bidirectional relationship between metabolic dysfunction and depression. 

Inflammation and oxidative stress are central biological mechanisms linking lifestyle factors to depression in T2DM 

patients. Physical inactivity, poor diet, sleep deprivation, and substance use all elevate pro-inflammatory cytokines and 

oxidative stress markers, including C-reactive protein IL-6, and TNF-α (Schmitz et al., 2019). These inflammatory 

mediators can cross the blood-brain barrier, altering neurotransmitter metabolism and impairing neuroplasticity, thereby 

promoting depressive symptomatology (Raison et al., 2006). Moreover, inflammation negatively affects insulin 

signaling, creating a cyclical interaction where metabolic dysregulation further potentiates depression. 

Behavioral mechanisms also contribute to the link between lifestyle and depression in T2DM. Unhealthy lifestyle 

choices, such as sedentary behavior, poor diet, and substance use, often correlate with reduced adherence to diabetes 

self-care practices, including medication compliance, glucose monitoring, and regular healthcare visits (Gonzalez et al., 

2008). Poor adherence exacerbates hyperglycemia and complications, which can trigger feelings of helplessness, low 

self-esteem, and emotional distress, reinforcing depressive symptoms. Conversely, adoption of positive lifestyle 

behaviors fosters a sense of control and self-efficacy, which are protective against depression. Cognitive-behavioral 

pathways also play a role, as maladaptive thought patterns regarding illness burden, lifestyle limitations, and future 

health concerns may interact with lifestyle behaviors to intensify depressive risk (Lustman et al., 2000). 

Moreover, the interplay between lifestyle factors and genetic predispositions can influence depression outcomes in 

T2DM. Genetic variations affecting neurotransmitter metabolism, HPA axis sensitivity, and inflammatory responses 

may modulate individual susceptibility to depression when exposed to adverse lifestyle conditions (Kan et al., 2016). 

This gene-environment interaction underscores the importance of personalized lifestyle interventions that consider both 

behavioral and biological risk factors. 

The cumulative effect of lifestyle factors on depression in T2DM can be conceptualized as a multidimensional model, 

wherein each factor physical activity, diet, sleep, and substance use interacts with biological pathways 

(neurotransmitters, inflammation, oxidative stress), behavioral processes (self-care adherence, coping strategies), and 

psychosocial influences stress, social support to modulate depression risk (Figure 1). Interventions targeting these 

mechanisms simultaneously have shown promise in reducing depressive symptoms while improving glycemic control. 

For example, structured exercise programs combined with dietary counseling and sleep hygiene education have 
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demonstrated moderate to large reductions in depression scores among T2DM patients (Mead et al., 2009; Schmitz et 

al., 2019). 

The mechanisms linking lifestyle factors and depression in T2DM patients are multifaceted and interdependent, 

encompassing neurobiological, inflammatory, behavioral, and psychosocial processes. Physical activity enhances 

neurotransmitter balance and neuroplasticity, diet modulates inflammatory and metabolic pathways, sleep regulates 

HPA axis and cytokine levels, and substance use influences neurotransmission and stress response. Understanding these 

mechanisms provides a foundation for designing integrated lifestyle interventions that address both metabolic and 

mental health outcomes in T2DM patients. Future research should focus on longitudinal studies and precision 

interventions that consider genetic predispositions, lifestyle behaviors, and psychosocial contexts to optimize 

depression management in this population. 

Neurochemical pathways: Physical activity and diet influence serotonin, dopamine, and BDNF levels. 

Inflammation: Poor diet and inactivity elevate pro-inflammatory cytokines, promoting depressive symptoms. 

HPA Axis Dysregulation: Sleep disturbances and chronic stress exacerbate cortisol dysregulation, increasing 

depression risk. 

Behavioral Pathways: Unhealthy lifestyles reduce adherence to diabetes management, worsening glycemic control 

and mood. 

 
 

IMPLICATIONS FOR PRACTICE 

Interventions targeting lifestyle modification such as structured exercise programs, dietary counseling, sleep hygiene 

education, and substance use cessation can mitigate depression in T2DM patients. Healthcare providers should adopt an 

integrated biopsychosocial approach, addressing both metabolic and mental health needs. 

The recognition of lifestyle factors as significant determinants of depression in patients with Type 2 Diabetes Mellitus 

has profound implications for clinical practice and public health interventions. Understanding the interplay between 

lifestyle behaviors and depressive symptoms enables healthcare professionals to adopt a more comprehensive, patient-

centered approach to care, addressing both metabolic and mental health outcomes simultaneously. Physical activity, 

dietary habits, sleep patterns, and substance use emerge as modifiable factors that not only influence glycemic control 

but also affect the severity and prevalence of depression among T2DM populations (Hamer et al., 2009; Jacka et al., 

2010).  

Consequently, routine assessment of these lifestyle behaviors should be integrated into standard clinical evaluations for 

patients with T2DM. Healthcare providers can implement structured screening tools for physical inactivity, poor dietary 

habits, sleep disturbances, and harmful substance use, enabling early identification of individuals at higher risk of 

developing depression (Anderson et al., 2001; Knol et al., 2006). 

Promoting physical activity in T2DM patients requires tailored interventions that consider individual capabilities, 

comorbidities, and preferences. Evidence indicates that even moderate-intensity exercise, such as brisk walking or 

resistance training, can significantly reduce depressive symptoms while improving insulin sensitivity and 

cardiovascular health (Hamer et al., 2009; Schmitz et al., 2019).  

Clinicians should provide specific guidance on the frequency, intensity, duration, and type of exercise appropriate for 

each patient, incorporating goal-setting and behavioral support strategies to enhance adherence. Group-based exercise 

programs or community initiatives may further improve motivation, social support, and long-term engagement, 

contributing to both psychological and physical benefits (Gonzalez et al., 2008). 

Dietary modification constitutes another critical component in mitigating depression among T2DM patients. Nutritional 

counseling should emphasize the adoption of balanced diets rich in fruits, vegetables, whole grains, and omega-3 fatty 

acids, while reducing refined carbohydrates and processed foods associated with increased depressive risk (Jacka et al., 

2010). Collaborative care models involving dietitians and nutritionists can facilitate individualized meal planning, 

monitor progress, and provide ongoing education on the impact of diet on mood and glycemic control. Furthermore, 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 5, December 2025 

 Copyright to IJARSCT DOI: 10.48175/568   668 

   www.ijarsct.co.in   

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
integrating mental health education into dietary counseling sessions can enhance patients’ awareness of the 

psychosocial consequences of poor nutrition and promote holistic lifestyle adjustments (Carney et al., 2015). 

Sleep hygiene is another essential area where clinical practice can be optimized. Sleep disturbances, including 

insomnia, fragmented sleep, and altered sleep duration, are prevalent among T2DM patients and are strongly associated 

with depression through neuroendocrine dysregulation and inflammatory pathways (Knol et al., 2006). Practitioners 

should routinely assess sleep patterns using standardized tools, such as the Pittsburgh Sleep Quality Index, and provide 

interventions that address sleep quality, including cognitive behavioral therapy for insomnia relaxation techniques, and 

recommendations for consistent sleep schedules. Education on the relationship between sleep, blood glucose regulation, 

and mood can empower patients to implement sustainable sleep hygiene practices, thereby reducing depressive 

symptomatology. 

Substance use, particularly tobacco smoking and alcohol consumption, is another modifiable lifestyle factor with 

significant implications for depression management in T2DM. Both smoking and excessive alcohol intake have been 

associated with poor glycemic control, increased diabetes complications, and elevated depressive symptoms (Carney et 

al., 2015; Schmitz et al., 2019). Clinical interventions should include screening for substance use, counseling, and 

referral to cessation programs when necessary. Motivational interviewing techniques can be particularly effective in 

promoting behavioral change, enhancing patients’ intrinsic motivation to adopt healthier habits, and mitigating 

depression risk. 

The integration of psychosocial support within diabetes care frameworks is also vital. Depression in T2DM patients 

often presents with complex interrelations involving stress, social isolation, and reduced adherence to self-care 

behaviors. Multidisciplinary care models that incorporate psychologists, social workers, and diabetes educators can 

provide comprehensive support, including coping strategies, stress management techniques, and psychoeducation 

(Gonzalez et al., 2008). Encouraging peer support groups can further reduce feelings of isolation, foster shared 

experiences, and reinforce positive lifestyle behaviors, thereby enhancing both mental health and diabetes management 

outcomes. 

In addition, the use of digital health interventions, such as mobile applications and telemedicine platforms, offers 

innovative avenues for implementing lifestyle modifications and monitoring depression in T2DM patients. Mobile 

health technologies can facilitate self-monitoring of physical activity, diet, and sleep, provide reminders for medication 

adherence, and deliver cognitive-behavioral therapy modules targeting depressive symptoms (Hamine et al., 2015). 

These tools can be particularly beneficial in resource-limited settings, enabling patients to access mental health support 

and lifestyle guidance remotely while maintaining continuity of care. 

Healthcare practitioners must also consider cultural, socioeconomic, and demographic factors when designing lifestyle 

interventions for depression in T2DM.  

Cultural beliefs may influence dietary preferences, perceptions of physical activity, and help-seeking behavior for 

mental health concerns, necessitating culturally sensitive and context-specific interventions (Schmitz et al., 2019). 

Socioeconomic constraints, including limited access to healthy foods or safe exercise environments, should be 

addressed through community-based initiatives and policy advocacy, ensuring equitable access to lifestyle interventions 

that can reduce depression risk. 

Finally, the implications for practice extend to policy and healthcare system-level strategies. Incorporating routine 

depression screening into diabetes management guidelines, integrating lifestyle interventions within standard care 

protocols, and providing training for healthcare professionals on the psychosocial aspects of T2DM can significantly 

improve patient outcomes (Anderson et al., 2001). Collaborative efforts between healthcare providers, policymakers, 

and community organizations can create supportive environments that encourage lifestyle modification, reduce 

depressive symptoms, and enhance overall quality of life for T2DM patients. 

The recognition of lifestyle factors as modifiable determinants of depression in T2DM patients necessitates a 

multifaceted, integrative approach in clinical practice. Interventions focusing on physical activity, dietary habits, sleep 

hygiene, and substance use, combined with psychosocial support and digital health innovations, can substantially 

mitigate depression and improve diabetes management outcomes. Tailoring interventions to individual needs, cultural 

contexts, and socioeconomic realities, alongside system-level policy support, can ensure sustainable implementation 
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and long-term benefits. Ultimately, integrating lifestyle-focused depression management into routine diabetes care 

represents a critical step toward improving holistic patient outcomes and promoting overall well-being in T2DM 

populations. 

 

II. CONCLUSION 

Lifestyle factors play a significant role in modulating depression among T2DM patients. Physical activity, healthy diet, 

adequate sleep, and reduced substance use are protective, while inactivity, poor diet, sleep disturbances, and substance 

use exacerbate depressive symptoms. Future research should focus on longitudinal and interventional studies to 

establish causal pathways and optimize lifestyle-based interventions for depression management in T2DM populations. 
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