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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD) is a debilitating respiratory disorder marked by persistent airflow limitation
and chronic airway inflammation. Responsible for over 3.2 million deaths annually, COPD ranks as the third leading cause
of mortality globally, with a disproportionately high impact on low- and middle-income countries such as India. While
pharmacological management remains a cornerstone of treatment, non-pharmacological strategies—particularly those
involving nutrition and lifestyle modifications—are increasingly recognized for their role in improving clinical outcomes
and quality of life.

This review critically examines and compares the implementation and effectiveness of nutrition and lifestyle-based
interventions in the management of COPD within Indian and European healthcare systems. In European contexts, structured
pulmonary rehabilitation programs, routine nutritional assessments, and integrated behavioral support services are well-
established. Conversely, India faces systemic challenges, including socioeconomic disparities, infrastructural limitations,
and a lack of culturally standardized care models. However, India also presents unique opportunities through the integration
of traditional practices such as yoga, community-led healthcare delivery, and diverse regional diets.

By identifying both region-specific barriers and successful strategies, this review underscores the urgent need to incorporate
culturally sensitive, multidisciplinary, and policy-supported non-pharmacological interventions into mainstream COPD care.
Strengthening such integrative approaches holds the potential to bridge healthcare gaps, enhance patient well-being, and
reduce the global burden of COPD.

1. INTRODUCTION

The progressive, life-limiting respiratory disease known as chronic obstructive pulmonary disease (COPD) is typified by
ongoing airflow restriction and ongoing airway inflammation. Exposure to harmful particles and gases is the main cause,
and smoking is the biggest risk factor worldwide. The Global Burden of Disease (GBD) report states that COPD is the third
most common cause of death globally, resulting in about 3.2 million deaths per year (GBD 2020; WHO, 2023).

Especially in low- and middle-income countries like India, the illness has a significant financial and social impact on patients,
families, and healthcare systems. Non-pharmacological interventions—specifically, dietary and lifestyle changes—have
garnered increased attention in recent years as supplemental tactics for managing COPD. Patients with COPD frequently
suffer from malnutrition, muscle atrophy, and sedentary lifestyles, all of which have a direct effect on the severity of the
illness, mortality, and quality of life.

While dietary support can aid in the restoration of muscle mass and immune function, lifestyle modifications—such as
increased physical activity, quitting smoking, and managing stress—are essential for delaying the progression of disease and
enhancing patient outcomes (D. Valos-Yerovi et al. 2023; Perrot et al, 2020).Despite the global recognition of these
interventions, their implementation varies widely across healthcare systems. European countries typically have structured
pulmonary rehabilitation programs and evidence-based nutritional guidelines embedded in clinical practice. In contrast, India
faces challenges related to resource constraints, healthcare accessibility, and the need for culturally adapted care models.
Comparing these two regions provides valuable insights into best practices, contextual barriers, and opportunities for health
system improvement.
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The purpose of this review is to compare and analyze the evidence, practices, and results of current lifestyle and nutrition
interventions for the treatment of COPD in Indian and European healthcare settings. The review aims to identify
implementation gaps, highlight successful strategies, and offer recommendations for future research and policy development
by combining findings from high-impact (Q1/Q2) journals.

2. METHODOLOGY

To find pertinent research on dietary and lifestyle interventions in the treatment of COPD, a thorough literature search was
carried out, with an emphasis on comparing the healthcare systems in India and Europe. PubMed, Scopus, Web of Science,
and ScienceDirect were the databases that were searched. The following were some examples of keywords and Boolean
operators used together.

1. COPD OR Chronic Obstructive Pulmonary Disease.
2. Nutrition OR diet OR micronutrients OR dietary intervention.
3. Lifestyle intervention, physical activity, pulmonary rehabilitation, or smoking cessation may be recommended.

4. Only articles published in English were taken into consideration, and the search was restricted to those published between
January 2013 and March 2024..

Inclusion Criteria:
- Studies published in Q1 and Q2 peer-reviewed journals.
- Systematic reviews, meta-analyses, randomized controlled trials (RCTs), and high-quality observational studies.

- Articles focused on non-pharmacological COPD interventions including nutrition, diet, physical activity, and behavioral
support.

- Studies reporting data from Indian and/or European populations.
Exclusion Criteria:

- Studies focused solely on pharmacological treatments.

- Case reports, editorials, conference abstracts, and letters to editors.
- Non-English publications.

- Articles without geographic context relevant to India or Europe.
Focus on Q1 and Q2 Peer-Reviewed Journals

To ensure high-quality evidence, only studies from Quartile 1 (Q1) and Quartile 2 (Q2) journals (as indexed in Scopus and
Web of Science) were included. Journal quality was assessed based on impact factor and SCImago Journal Rank (SJR)
indicators.

Comparative Framework: India vs Europe

The review used a comparative framework to assess:.

- The availability and design of lifestyle and nutrition programs in both areas.

- The impact of such interventions on quality of life, hospital readmissions, and clinical markers.

- Various socio-cultural and economic contexts present both obstacles and opportunities for implementation.
- Integrating guidelines and policies into national health systems.

The goal of this structured comparative analysis was to identify gaps specific to a given region as well as best practices in
order to guide future policy development and interventions..

Pathophysiology of COPD and Role of Inflammation

Overview of COPD Pathogenesis Persistent respiratory symptoms and airflow restriction brought on by abnormalities of
the airways and/or alveoli are hallmarks of Chronic Obstructive Pulmonary Disease (COPD), which is usually brought on
by prolonged exposure to harmful particles or gases. Both emphysema and chronic bronchitis are included in the illness,
which causes structural alterations in the lungs such as mucus hypersecretion, airway narrowing, and alveolar wall
destruction (Vogelmeier et al., 2017). Proteolytic enzymes released by inflammatory cells that infiltrate the lung parenchyma,
including neutrophils, macrophages, and CD8+ T lymphocytes, aid in tissue destruction.

Role of Oxidative Stress and Chronic Inflammation
The pathophysiology of COPD is largely influenced by oxidative stress and chronic inflammation. Excessive production of
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reactive oxygen species (ROS) from exposure to biomass fuels or cigarette smoke overwhelms the lungs antioxidant
defenses. Unbalanced transcription factors that are sensitive to redox are activated.

A. Pro-inflammatory cytokines like IL-6, TNF-alpha, and IL-8 are released as a result of NF-kappa B (Rahman & Adcock,
2021). In addition to causing ongoing airway damage, these inflammatory mediators also fuel systemic inflammation, which
results in comorbid conditions like metabolic dysfunction, muscle atrophy, and cardiovascular disease (Higham et al. In
addition to causing ongoing airway damage, these inflammatory mediators also fuel systemic inflammation, which results in
comorbid conditions like metabolic dysfunction, muscle atrophy, and cardiovascular disease (Higham et al. In 2022).

How Nutrition and Lifestyle Influence Systemic Inflammation

Systemic inflammation can be modulated by lifestyle and dietary factors, according to new research. Dietary patterns high
in antioxidants (e.g. A.

Polyphenols, omega-3 fatty acids, vitamins C and E, and other nutrients help neutralize ROS and prevent the synthesis of
pro-inflammatory cytokines (Wood et al. In 2022). It has been demonstrated that regular exercise lowers systemic
inflammation by improving oxidative metabolism and the anti-inflammatory cytokine profile.

On the other hand, smoking, sedentarism, and poor nutritional status are associated with increased systemic inflammation
and a faster rate of COPD progression (Calder et al. 2017)..

3. NUTRITIONAL INTERVENTIONS IN COPD
Importance of Nutritional Support

Among patients with COPD, malnutrition and inadvertent weight loss are common and linked to negative outcomes like
decreased muscle strength, weakened immune systems, and higher mortality rates. For malnourished people, high-protein,
energy-dense diets can increase their functional capacity and fat-free mass (FFM) (Schols et al. In 2014).

In the management of pulmonary cachexia, a condition characterized by muscle atrophy despite sufficient caloric intake,
nutritional therapy is particularly important in managing pulmonary cachexia, a condition marked by muscle wasting
despite adequate caloric intake.

Role of Specific Nutrients

Supplementing with vitamin D has been demonstrated to increase the strength of respiratory muscles and decrease the
frequency of exacerbations (Martineau et al., 2015). To counteract oxidative stress, selenium and the antioxidant vitamins
A, C, and E are crucial.

According to Matsuyama et al., omega-3 fatty acids have anti-inflammatory qualities that improve lung function and lessen
systemic inflammation (2005).

Guidelines and Gaps

According to ERS guidelines, nutritional interventions are effectively incorporated into the treatment of COPD in Europe.
However, despite data showing the advantages of dietary counseling for patients with COPD, Indian healthcare has difficulty
standardizing nutritional assessment and care (Sharma and Sharma, 2024).

4. NUTRITIONAL INTERVENTIONS IN COPD
European Perspective

Nutritional care for patients with COPD is incorporated as part of the nutritional management in Europe under clinical
guideline rules and rehabilitation plans that are directed towards the patient. The European Respiratory Society and the
British Thoracic Society have established recommendations for regular nutritional screening of patients with COPD using
validated tools such as Mini Nutritional Assessment and Subjective Global Assessment (Schols et al., 2014). The assessments
will help in early identification as well as the provision of personalized nutritional interventions for malnourished or at-risk
patients.

European COPD care frequently adopts anti-inflammatory dietary patterns; the Mediterranean and DASH diets primarily
focus on fruits, vegetables, lean protein, whole grains, and healthy fats. Thus, these diets prove rich in antioxidants and
omega-3 fatty acids facilitating systemic anti-inflammation as well as oxidative stress conditions (Calder et al., 2017). The
lung function as well as exasperation benefits from the intake of micronutrients i.e. vitamin D, vitamin C, vitamin E &
selenium have been illustrated (Martineau et al., 2015; Wood et al., 2022). In European populations, clinical studies have
shown body composition, exercise capacity, and quality of life to improve significantly after nutritional interventions. These
results are optimally obtained when nutritional treatment is combined with a program of pulmonary rehabilitation (Perrot et
al., 2020). In COPD patients, particularly those with cachexia or evident weight loss, nutritional therapy should be considered
as part of the standard treatment.
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Indian Perspective

Nutritional treatment for the management of COPD in India, however, is still in its infancy.

Routine nutritional screening is rare in both urban and rural healthcare settings, despite the fact that diet is acknowledged a
s a significant influence in the course of COPD.

Hemoglobin levels and body mass index improved among COPD patients who received patient-

specific nutrition advice, according to a recent interventional trial conducted in a tertiary hospital (Sharma
& Sharma, 2024).

These kinds of interventions aren't yet common or standardized nationwide, though.
Developing consistent nutrition policies in India is made more difficult by the diversity of regional and cultural diets.

Due to regional or financial constraints, some Indian diets may not contain enough protein or  vital minerals, even thoug
h many are naturally plant-based and high in anti-inflammatory spices (such as ginger and turmeric) (Ghosh et al., 2020).
Additionally, the underutilization of nutritional therapy in the treatment of COPD is a result of general practitioners' ignor
ance and restricted access to qualified nutritionists.

Research on the long-
term impacts of dietary therapies is similarly lacking in India, and few studies examine diets that are culturally appropriate
for people with COPD. Larger, multi-

center trials and the creation of national recommendations are urgently needed, as the majority of the information currently
available is based on small, single-center research.

5. LIFESTYLE INTERVENTIONS IN COPD
European Perspective

Lifestyle treatments for COPD are a crucial component of conventional care in European healthcare systems.Programs for
pulmonary rehabilitation (PR), which include education, exercise training, and psychosocial support, are extensively access
ible and well-supported by research.

Exercise tolerance, dyspnea, quality of life, and hospitalizations are all improved by these programs (Spruit et al., 2013).Ea
rly integration of PR into the illness management process, especially after an exacerbation, is advised by European recomm
endations. Muscle-strengthening exercises and at least 150 minutes of moderate-
intensity aerobic activity per week are recommended by guidelines, which also place a strong emphasis on physical activit.

These exercises lessen systemic inflammation and help maintain muscular mass.
The majority of European nations have strong smoking cessation programs that are backed by national laws, behavioral tre
atment, and access to medications like bupropion and nicotine replacement.

Additionally, behavioral support and psychological counseling are integrated into COPD care, especially for patients with a
nxiety and depression, which are common comorbidities. Multidisciplinary teams frequently consist of psychologists, socia
| workers, and physiotherapists. These services are frequently provided through primary care, community centers, and hosp
itals.

Indian Perspective
Programs for pulmonary rehabilitation are starting to appear in India, however they are not always used consistently.

Underutilization is caused in part by a lack of skilled staff, a lack of resources, and a lack of patient knowledge.
Nonetheless, collaborations with NGOs and an increasing interest in community-

based rehabilitation are aiding in closing these gaps in metropolitan areas.

As supplements to orthodox therapy, India also makes use of ancient healing practices like yoga and Ayurveda.

Numerous studies indicate that yoga helps people with COPD manage their stress, increase their exercise tolerance, and en
hance their respiratory function.

National policies (such as the National Tobacco Control Programme) promote smoking cessation programs, but their imple
mentation in rural areas is difficult, and patient follow-up is low.

Access to nicotine replacement treatments is limited, and behavioral support is not always offered.

Social conventions, a lack of organized programs, and environmental concerns (such as air pollution and a lack of open pla
ces) are some of the obstacles to physical activity.

To improve patient participation, cultural sensitivity, affordability, and accessibility must be taken into account.

Comparative Analysis: India vs Europe

Aspect Europe India

Pulmonary Rehab Widely available, evidence-based Limited, urban-focused, NGO-supported

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 16s
pg. 248



Megha Singh, Dr. Shalu Nehra

Physical Activity Structured programs, guideline-driven | Informal  or  absent,  yoga-based
alternatives

Smoking Cessation Systematic, multi-level services Policy-backed but inconsistently
implemented

Behavioral Support Integrated into care teams Limited availability, stigma remains

Cultural Adaptation Language and lifestyle-tailored | Strong cultural integration (e.g., yoga,

interventions Ayurveda)
Healthcare Infrastructure | Well-funded, multidisciplinary Uneven access, rural-urban divide

Future Directions and Research Needs

1. To assess the long-
term impacts of lifestyle and dietary treatments in a variety of groups, longitudinal studies are required.

2. Technology, such as tele-
rehabilitation and smartphone apps, can facilitate remote patient monitoring and behavior modification, particularly in und
erprivileged areas.

3. Itis important to provide culturally appropriate interventions that honor tradition, language, and food habits.

4. Integrating diet and lifestyle medicine into the common COPD treatment regimens in both areas, thus bridging policy an
d practice.

6. CONCLUSION

Finally, incorporating nonpharmacological approaches into routine COPD care can significantly improve outcomes and red
uce disease burden globally. This review emphasizes that while European countries have institutionalized nutrition and life
style interventions in COPD management, India is slowly moving in this direction. Cultural strengths such as yoga and tra
ditional diets offer unique opportunities for tailored interventions in India. It is imperative to close implementation gaps
, promote multidisciplinary collaboration, and invest in research and technology.
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