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Abstract- Background-Chronic Obstructive Pulmonary Disease (COPD) and Type 2 Diabetes Mellitus (T2DM) frequently 

coexist because of shared risk factors, including ageing, smoking, obesity, physical inactivity, and systemic inflammation. Their 

coexistence contributes to impaired pulmonary function, poor glycaemic control, reduced exercise capacity, diminished quality 

of life, and increased morbidity. Although exercise rehabilitation is recommended for both conditions individually, evidence 

regarding its effectiveness in patients with both COPD and T2DM has not been comprehensively synthesised. Objective- To 

systematically evaluate the effects of exercise interventions on clinical outcomes in adults with comorbid COPD and Type 2 

Diabetes Mellitus. Methods- This systematic review was conducted according to the PRISMA 2020 guidelines. Electronic 

databases including PubMed/MEDLINE, Scopus, Embase, Web of Science, Cochrane Library-PEDro, and Google Scholar were 

searched for studies published between January 2015 and June 2026. Randomized controlled trials, controlled clinical trials, and 

prospective cohort studies evaluating structured exercise interventions in adults with comorbid COPD and T2DM were included. 

Methodological quality was assessed using the Cochrane Risk of Bias 2 (RoB 2) tool and ROBINS-I. Due to clinical and 

methodological heterogeneity, a narrative synthesis was performed. Results- Twenty-five studies met the eligibility criteria. 

Exercise interventions, including aerobic training, resistance training, combined aerobic-resistance exercise, pulmonary 

rehabilitation, inspiratory muscle training, and high-intensity interval training, demonstrated consistent improvements in 

exercise capacity, pulmonary function, glycaemic control, respiratory muscle strength, dyspnoea, inflammatory markers, and 

health-related quality of life. Combined aerobic and resistance exercise delivered within pulmonary rehabilitation programmes 

showed the most consistent overall clinical benefits. Exercise interventions were generally safe and well tolerated, with no serious 

exercise-related adverse events reported. Conclusion- Current evidence supports structured exercise rehabilitation as a safe and 

effective non- pharmacological intervention for individuals with comorbid COPD and T2DM. Combined aerobic and resistance 

exercise within pulmonary rehabilitation appears to provide the greatest clinical benefit. However, larger multicentre 

randomized controlled trials with standardized exercise protocols and longer follow-up are needed to strengthen the evidence 

base. 
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I. INTRODUCTION 

 
Chronic Obstructive Pulmonary Disease (COPD) and Type 2 

Diabetes Mellitus (T2DM) are among the leading causes of 

chronic disease, disability, and mortality worldwide. Both 

conditions impose a substantial clinical and economic burden 

on healthcare systems because of their progressive nature, 

frequent hospitalizations, and long-term management 

requirements. 
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 COPD is characterized by persistent respiratory symptoms and 

irreversible airflow limitation resulting from airway 

inflammation, emphysema, and structural changes within the 

lungs. In contrast, T2DM is a chronic metabolic disorder 

characterized by insulin resistance, impaired insulin secretion, 

and persistent hyperglycaemia. Although traditionally regarded 

as distinct diseases affecting different organ systems, growing 

evidence indicates that COPD and T2DM frequently coexist 

and interact through common pathophysiological mechanisms, 

leading to poorer clinical outcomes than either condition alone. 

 

The global prevalence of COPD continues to increase owing to 

population ageing, tobacco exposure, environmental pollution, 

and occupational hazards. Similarly, the prevalence of T2DM 

has risen dramatically because of increasing obesity, sedentary 

lifestyles, and demographic transitions. Epidemiological 

studies suggest that individuals with COPD have a significantly 

higher risk of developing T2DM than the general population, 

while diabetes adversely influences pulmonary function and 

disease progression in patients with COPD. The coexistence of 

these conditions is therefore increasingly recognised as an 

important multimorbidity requiring integrated clinical 

management. 

 

Several biological mechanisms contribute to the relationship 

between COPD and T2DM. 

 

Chronic systemic inflammation is a major shared feature, with 

elevated concentrations of inflammatory mediators such as 

tumour necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), and 

C-reactive protein (CRP). Persistent inflammation contributes 

to insulin resistance, skeletal muscle dysfunction, endothelial 

impairment, and accelerated cardiovascular disease. Oxidative 

stress, mitochondrial dysfunction, physical inactivity, obesity, 

and corticosteroid therapy further aggravate metabolic 

abnormalities and pulmonary impairment. Consequently, 

patients with both COPD and T2DM often experience greater 

functional limitations, increased symptom burden, and higher 

healthcare utilisation than those with either condition alone. 

 

The coexistence of COPD and T2DM has important clinical 

consequences. Individuals commonly exhibit reduced exercise 

tolerance, impaired pulmonary function, poor glycaemic 

control, peripheral muscle weakness, increased dyspnoea, 

decreased quality of life, and an elevated risk of acute 

exacerbations, hospital admissions, and premature mortality. 

Physical inactivity caused by breathlessness further worsens 

insulin resistance and metabolic control, creating a vicious 

cycle of declining functional capacity and disease progression. 

Breaking this cycle through targeted rehabilitation is therefore 

an important therapeutic objective. 

 

Exercise therapy is a cornerstone of non-pharmacological 

management for both COPD and T2DM. In COPD, pulmonary 

rehabilitation programmes incorporating aerobic exercise, 

resistance training, breathing exercises, and inspiratory muscle 

training improve exercise capacity, reduce dyspnoea, enhance 

respiratory muscle performance, and improve health-related 

quality of life. In patients with T2DM, regular aerobic and 

resistance exercise improves insulin sensitivity, lowers 

glycated haemoglobin (HbA1c), enhances glucose uptake, 

increases skeletal muscle strength, and reduces cardiovascular 

risk. Because exercise favourably influences both respiratory 

and metabolic function, it may offer particular advantages for 

individuals with coexisting COPD and T2DM. 

 

Recent studies have evaluated a variety of exercise 

interventions, including aerobic training, resistance exercise, 

combined aerobic-resistance programmes, pulmonary 

rehabilitation, inspiratory muscle training, and high-intensity 

interval training. These interventions have demonstrated 

improvements in exercise capacity, pulmonary function, 

respiratory muscle strength, glycaemic control, inflammatory 

biomarkers, and health-related quality of life. 

 

However, considerable variation exists in exercise prescription, 

programme duration, training intensity, outcome measures, and 

study methodology, making it difficult to draw definitive 

conclusions regarding the most effective rehabilitation strategy. 

 

Although numerous systematic reviews have examined 

exercise interventions separately in COPD or T2DM, evidence 

specifically addressing patients with both conditions remains 

limited. The coexistence of COPD and T2DM presents unique 

physiological and clinical challenges that require integrated 

rehabilitation strategies. A comprehensive synthesis of the 

available evidence is therefore necessary to guide 

physiotherapy practice, multidisciplinary management, and 

future research. 

 

Therefore, the aim of this systematic review was to critically 

evaluate and synthesise the current evidence regarding the 

effects of structured exercise interventions on clinical outcomes 
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 in adults with comorbid Chronic Obstructive Pulmonary 

Disease and Type 2 Diabetes Mellitus. 

 

Specifically, this review examined the effects of exercise on 

pulmonary function, exercise capacity, glycaemic control, 

respiratory and peripheral muscle strength, dyspnoea, 

inflammatory biomarkers, and health-related quality of life, 

while identifying gaps in the existing literature and priorities 

for future research. 

 

II. METHODS 

 

Study Design 

This systematic review was conducted to evaluate the effects of 

exercise interventions on clinical outcomes in adults with 

comorbid Chronic Obstructive Pulmonary Disease (COPD) 

and Type 2 Diabetes Mellitus (T2DM). The review was 

designed and reported in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA 2020) statement. A predefined review protocol 

guided the literature search, study selection, data extraction, 

quality assessment, and evidence synthesis. Owing to 

substantial heterogeneity in study populations, intervention 

characteristics, outcome measures, and follow-up durations, a 

narrative synthesis was performed instead of a quantitative 

meta-analysis. 

 

Eligibility Criteria (PICOS) 

The eligibility criteria were established using the Population, 

Intervention, Comparator, Outcomes, and Study Design 

(PICOS) framework. 

 

Population (P): Adults (≥18 years) diagnosed with both COPD 

and Type 2 Diabetes Mellitus. Intervention (I): Structured 

exercise interventions, including: 

Aerobic exercise Resistance training 

Combined aerobic and resistance training Pulmonary 

rehabilitation 

Inspiratory muscle training (IMT) High-intensity interval 

training (HIIT) Supervised exercise programmes 

 

Comparator (C): 

Usual medical care 

Standard pulmonary rehabilitation Conventional physiotherapy 

Minimal intervention No exercise intervention 

 

Alternative exercise programmes Outcomes (O): Primary 

outcomes: 

Pulmonary function (FEV₁, FVC, FEV₁/FVC) 

Exercise capacity (6-Minute Walk Test, VO₂peak) Glycaemic 

control (HbA1c, fasting blood glucose) Secondary outcomes: 

  

Dyspnoea 

Respiratory muscle strength (MIP/MEP) Peripheral muscle 

strength 

Quality of life (SGRQ, CAT, SF-36) Inflammatory biomarkers 

Hospitalisation and adverse events Study Design (S): The 

review included: 

Randomized controlled trials (RCTs) Non-randomized 

controlled trials Prospective cohort studies 

Controlled clinical studies 

The following were excluded: 

Case reports Case series Editorials 

Conference abstracts Narrative reviews Animal studies 

Non-English publications 

 

Information Sources 

A comprehensive literature search was performed using the 

following electronic databases: PubMed/MEDLINE 

Embase Scopus 

Web of Science 

Cochrane Library (CENTRAL) PEDro 

Google Scholar 

Reference lists of eligible articles and relevant review papers 

were also manually screened to identify additional studies. 

 

Search Strategy 

The search strategy combined Medical Subject Headings 

(MeSH) and free-text keywords using Boolean operators 

(AND/OR). 

 

An example PubMed search strategy was: 

(“Chronic Obstructive Pulmonary Disease” OR COPD) AND 

(“Type 2 Diabetes Mellitus” OR T2DM OR Diabetes Mellitus) 

AND (“Exercise” OR “Exercise Therapy” OR “Pulmonary 

Rehabilitation” OR “Aerobic Exercise” OR “Resistance 

Training” OR “Inspiratory Muscle Training”) 

Searches were limited to studies published in English from 

database inception to the final search date. 

 

Study Selection 

All retrieved records were imported into reference management 

software, and duplicate records were removed. Two 
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 independent reviewers screened titles and abstracts against the 

predefined eligibility criteria. Full-text articles of potentially 

eligible studies were subsequently assessed independently. Any 

disagreements were resolved through discussion and 

consensus, with consultation from a third reviewer when 

necessary. 

The study selection process is presented in the PRISMA 2020 

flow diagram. 

 

Data Extraction 

Data extraction was independently performed by two reviewers 

using a standardised data extraction form. 

The following information was collected: Author and 

publication year 

Country Study design 

Participant characteristics Sample size 

Exercise intervention Comparator 

 Duration and frequency of intervention Outcome measures 

Main findings Adverse events 

Discrepancies were resolved through consensus. 

 

Risk of Bias Assessment 

Methodological quality was independently assessed by two 

reviewers. 

Randomized controlled trials were evaluated using the 

Cochrane Risk of Bias 2 (RoB 2) tool. 

Non-randomized studies were assessed using the Risk Of Bias 

In Non-randomized Studies of Interventions (ROBINS-I) tool. 

Studies were classified as having low, some 

concerns/moderate, or high/serious risk of bias according to the 

respective assessment criteria. 

 

Data Synthesis 

Because of marked heterogeneity in exercise protocols, 

participant characteristics, intervention duration, and outcome 

measures, statistical pooling was considered inappropriate. 

Therefore, a narrative synthesis was undertaken. 

The findings were synthesised according to: 

Pulmonary function Exercise capacity Glycaemic control 

Respiratory muscle strength Peripheral muscle strength 

Dyspnoea 

Quality of life 

Inflammatory biomarkers Adverse events 

The results were presented in descriptive tables and 

summarised narratively to identify consistent findings, 

methodological differences, and knowledge gaps. 

  

III. RESULTS 

 

Study Selection 

The electronic database search identified a total of 2,881 

records, comprising 2,847 records retrieved from seven 

electronic databases and 34 additional records identified 

through manual searching of reference lists and other relevant 

sources. After the removal of 989 duplicate records, 1,892 

unique studies remained for title and abstract screening. 

 

During the initial screening phase, 1,723 studies were excluded 

because they did not meet the predefined eligibility criteria. The 

remaining 169 full-text articles were assessed for eligibility. 

 

Following detailed evaluation, 144 studies were excluded for 

reasons including inappropriate study population, non-exercise 

interventions, irrelevant outcome measures, conference 

abstracts, review articles, duplicate publications, and 

insufficient data. 

 

 
  

Finally, 25 studies met all inclusion criteria and were included 

in the qualitative synthesis. Owing to substantial clinical and 

methodological heterogeneity in participant characteristics, 

exercise protocols, intervention duration, and outcome 

measures, a quantitative meta-analysis was not performed. The 
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 study selection process is illustrated in the PRISMA 2020 flow 

diagram. 

 

Characteristics of Included Studies 

A total of 25 studies published between 2014 and 2025 were 

included in this systematic review. 

The studies were conducted across multiple countries and 

comprised randomized controlled 

trials, non-randomized controlled studies, and prospective 

cohort studies. Sample sizes ranged from small pilot studies to 

large multicentre trials involving adults with comorbid COPD 

and Type 2 Diabetes Mellitus. 

The interventions evaluated included: Aerobic exercise training 

Resistance training 

Combined aerobic and resistance exercise 

  

Pulmonary rehabilitation 

Inspiratory muscle training (IMT) High-intensity interval 

training (HIIT) 

Home-based and supervised exercise programmes 

The duration of interventions ranged from 6 to 24 weeks, with 

exercise frequencies varying 

between 2 and 5 sessions per week. Most studies assessed 

pulmonary function, exercise capacity, glycaemic control, 

respiratory muscle strength, dyspnoea, and health-related 

quality of life. 

 

Table 1 summarises the characteristics of all included studies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. PRISMA 2020 Flow Summary of Database Search and Selection Process 
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 Risk of Bias Assessment 

The methodological quality of the included studies was 

assessed using the Cochrane Risk of Bias 2 (RoB 2) tool for 

randomized controlled trials and the ROBINS-I tool for non-

randomized studies. 

 

Overall, most randomized controlled trials demonstrated a low 

risk of bias or some concerns, primarily related to allocation 

concealment and blinding of participants. Non-randomized 

studies were generally classified as having moderate risk of 

bias, mainly because of potential confounding factors and 

participant selection. 

 

No study was excluded solely on the basis of methodological 

quality. Detailed assessments are presented in Figures 2 and 3. 

  

Effects of Exercise Interventions 

1. Pulmonary Function 

Pulmonary function was one of the most frequently reported 

outcomes among the included studies. Most studies 

demonstrated significant improvements in lung function 

following structured exercise interventions, particularly when 

aerobic exercise was combined with pulmonary rehabilitation 

or inspiratory muscle training. Improvements were primarily 

observed in forced expiratory volume in one second (FEV₁), 

forced vital capacity (FVC), inspiratory capacity, and 

respiratory muscle performance. 

 

Inspiratory muscle training (IMT) consistently enhanced 

maximal inspiratory pressure (MIP), resulting in improved 

respiratory muscle strength and reduced respiratory effort 

during physical activity. Combined aerobic and resistance 

exercise programmes also contributed to modest but clinically 

meaningful improvements in pulmonary function by enhancing 

ventilatory efficiency and reducing dynamic hyperinflation. 

 

Although the magnitude of improvement varied across studies, 

the overall evidence suggests that structured exercise 

programmes are effective in improving respiratory function in 

patients with COPD and Type 2 Diabetes Mellitus. 

 

2. Exercise Capacity 

Exercise capacity was evaluated predominantly using the 6-

Minute Walk Test (6MWT), with several studies also reporting 

peak oxygen uptake (VO₂peak) or incremental shuttle walk test 

(ISWT) outcomes. 

 

Nearly all included studies reported significant improvements 

in functional exercise capacity following exercise-based 

interventions. Participants receiving supervised pulmonary 

rehabilitation combined with aerobic and resistance training 

achieved greater increases in walking distance compared with 

those receiving usual care alone. 

 

Improvements in exercise tolerance were attributed to 

enhanced cardiovascular fitness, increased skeletal muscle 

endurance, improved oxygen utilisation, and better respiratory 

muscle performance. High-intensity interval training 

demonstrated comparable or superior improvements in exercise 

capacity while maintaining acceptable safety profiles in 

clinically stable participants. 

 

Overall, exercise interventions consistently enhanced 

functional mobility and physical performance, enabling 

patients to perform activities of daily living with reduced 

fatigue and breathlessness. 

 

3. Glycaemic Control 

Glycaemic control was assessed using glycated haemoglobin 

(HbA1c), fasting blood glucose, and, in some studies, insulin 

sensitivity indices. 

  

Most studies reported clinically meaningful reductions in 

HbA1c following structured exercise interventions. Combined 

aerobic and resistance training produced the greatest 

improvements in long-term glycaemic control, while aerobic 

exercise alone was particularly effective in improving insulin 

sensitivity and glucose utilisation. 

 

Resistance training contributed to increased skeletal muscle 

mass, thereby enhancing glucose uptake and improving 

metabolic control. Exercise-induced reductions in systemic 

inflammation and oxidative stress were also proposed as 

mechanisms underlying improved glycaemic outcomes. 

 

Collectively, the evidence indicates that regular exercise is an 

effective adjunct to pharmacological therapy for optimising 

glycaemic control in individuals with comorbid COPD and  
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 Type 2 Diabetes Mellitus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Respiratory Muscle Strength 

Respiratory muscle strength was assessed primarily using 

maximal inspiratory pressure (MIP) and maximal expiratory 

pressure (MEP). 

 

Studies incorporating inspiratory muscle training consistently 

demonstrated significant improvements in inspiratory muscle 

strength. Increased MIP values were associated with reduced 

dyspnoea, improved exercise tolerance, and enhanced 

ventilatory efficiency. 

 

The combination of inspiratory muscle training with pulmonary 

rehabilitation appeared to produce greater clinical benefits than 

conventional rehabilitation alone, supporting the inclusion of 

respiratory muscle training as part of comprehensive 

physiotherapy programmes. 

 

5. Peripheral Muscle Strength 

Peripheral muscle strength was evaluated using measures such 

as quadriceps muscle strength, 

handgrip strength, lower limb functional tests, and one-

repetition maximum (1-RM) assessments. 

 

Most studies demonstrated significant improvements in 

skeletal muscle strength following structured resistance 

training and combined exercise programmes. 

 

Resistance exercise effectively increased muscle mass and 

neuromuscular function, thereby improving lower extremity 

strength and physical performance. Combined aerobic and 

resistance training produced greater functional improvements 

than aerobic exercise alone, particularly in patients with 

reduced muscle strength and exercise intolerance. Improved 

peripheral muscle strength was associated with enhanced 

mobility, greater independence in activities of daily living, and 

reduced functional disability. 

 

Dyspnoea 

Dyspnoea was commonly assessed using the Modified Medical 

Research Council (mMRC) Dyspnoea Scale and the Borg 
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 Rating of Perceived Exertion. The majority of included studies 

reported clinically significant reductions in breathlessness 

following exercise-based rehabilitation. 

 

Participants who completed pulmonary rehabilitation 

combined with aerobic exercise and inspiratory muscle training 

experienced the greatest reductions in dyspnoea severity. 

 

Improvements in respiratory muscle performance, ventilatory 

efficiency, and exercise tolerance contributed to reduced 

symptoms during both daily activities and structured exercise. 

Overall, exercise interventions consistently reduced 

breathlessness and improved functional independence in 

individuals with COPD and Type 2 Diabetes Mellitus. 

 

6. Health-Related Quality of Life 

Health-related quality of life (HRQoL) was assessed using 

validated questionnaires, including the St. George’s 

Respiratory Questionnaire (SGRQ), COPD Assessment Test 

(CAT), and Short Form-36 (SF-36). 

 

Most studies reported significant improvements in HRQoL 

following structured exercise programmes. Participants 

demonstrated better physical functioning, reduced symptom 

burden, improved emotional well-being, and enhanced social 

participation after completing supervised rehabilitation. 

 

Combined aerobic and resistance exercise, particularly when 

integrated within pulmonary rehabilitation programmes, 

produced the greatest improvements in overall quality of life. 

These findings highlight the multidimensional benefits of 

exercise beyond physiological outcomes. 

 

7. Inflammatory Biomarkers 

Several studies investigated the effects of exercise on systemic 

inflammation by measuring biomarkers such as C-reactive 

protein (CRP), interleukin-6 (IL-6), and tumour necrosis factor-

alpha (TNF-α). 

 

Regular exercise was associated with reductions in 

inflammatory marker levels, indicating attenuation of chronic 

low-grade systemic inflammation. Improved glycaemic 

control, enhanced insulin sensitivity, and increased physical 

activity were considered important mechanisms contributing to 

these anti-inflammatory effects. 

Although biomarker assessment methods differed across 

studies, the overall evidence suggests that structured exercise 

favourably influences inflammatory status in patients with 

comorbid COPD and Type 2 Diabetes Mellitus. 

 

8. Adverse Events 

Exercise interventions were generally safe and well tolerated. 

Most studies reported no serious exercise-related adverse 

events. Minor events, including transient muscle soreness, 

fatigue, or mild musculoskeletal discomfort, resolved without 

medical intervention. 

  

High participant adherence and low withdrawal rates indicated 

that supervised exercise programmes are feasible and 

acceptable for this patient population when individualised 

according to clinical status and functional capacity. 

 

Summary of Findings 

Overall, the evidence from the 25 included studies 

demonstrates that structured exercise interventions provide 

substantial clinical benefits for individuals with comorbid 

COPD and Type 2 Diabetes Mellitus. Combined aerobic and 

resistance exercise, particularly when delivered as part of 

comprehensive pulmonary rehabilitation, consistently 

improved pulmonary function, exercise capacity, glycaemic 

control, respiratory and peripheral muscle strength, dyspnoea, 

and health-related quality of life. 

 

Inspiratory muscle training offered additional benefits by 

enhancing inspiratory muscle strength and reducing 

breathlessness. Exercise interventions also reduced systemic 

inflammation and were associated with a favourable safety 

profile. Despite variations in intervention protocols and 

outcome measures, the overall findings support the 

incorporation of structured, supervised exercise programmes 

into routine clinical management for this patient population. 

 

IV. DISCUSSION 

 

The present systematic review synthesised the available 

evidence regarding the effectiveness of exercise interventions 

in adults with comorbid Chronic Obstructive Pulmonary 

Disease (COPD) and Type 2 Diabetes Mellitus (T2DM). The 

findings demonstrate that structured exercise programmes, 

particularly those combining aerobic exercise, resistance 

training, pulmonary rehabilitation, and inspiratory muscle 

training, produce clinically meaningful improvements in 

pulmonary function, exercise capacity, glycaemic control, 

respiratory muscle strength, peripheral muscle strength, 
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 dyspnoea, and health-related quality of life. These findings 

support the growing recognition of exercise as a cornerstone of 

non-pharmacological management for patients with complex 

multimorbidity. 

 

One of the principal findings of this review was the consistent 

improvement in exercise capacity following structured 

rehabilitation. Most studies reported significant increases in the 

6-Minute Walk Test (6MWT) distance and improvements in 

peak oxygen uptake (VO₂peak), indicating enhanced 

cardiovascular and pulmonary efficiency. These improvements 

are likely attributable to increased oxidative capacity of skeletal 

muscles, enhanced oxygen extraction, improved ventilatory 

efficiency, and better cardiopulmonary conditioning. Improved 

functional capacity is particularly important in patients with 

COPD and T2DM because exercise intolerance is a major 

contributor to disability, reduced independence, and poor 

quality of life. 

 

The review also demonstrated that exercise interventions 

improved pulmonary function, although the magnitude of 

improvement varied among studies. Inspiratory muscle training 

was particularly effective in increasing maximal inspiratory 

pressure (MIP), thereby reducing respiratory muscle fatigue 

and improving breathing efficiency. Pulmonary rehabilitation 

combined with aerobic and resistance exercise further 

enhanced respiratory mechanics by reducing dynamic 

hyperinflation and improving ventilatory performance. While 

structural airflow limitation in COPD may not be completely 

reversible, improvements in respiratory muscle function and 

ventilatory efficiency translate into meaningful clinical 

benefits. 

 

An important finding of this review was the favourable effect 

of exercise on glycaemic control. Most studies reported 

reductions in glycated haemoglobin (HbA1c) and 

improvements in insulin sensitivity following regular exercise. 

Combined aerobic and resistance training appeared to produce 

greater metabolic benefits than either intervention alone. These 

findings are consistent with current evidence suggesting that 

exercise enhances glucose uptake through insulin- dependent 

and insulin-independent pathways, increases skeletal muscle 

mass, and reduces systemic inflammation. Improved glycaemic 

control may also contribute to slowing disease progression and 

reducing the risk of cardiovascular complications in patients 

with T2DM. 

 

The review further demonstrated that structured exercise 

programmes significantly improved respiratory and peripheral 

muscle strength. Resistance training increased lower limb 

muscle strength and functional performance, while inspiratory 

muscle training improved inspiratory muscle endurance and 

reduced the sensation of breathlessness. Because skeletal 

muscle dysfunction is common in both COPD and diabetes, 

improving muscle performance has important implications for 

maintaining mobility, reducing falls, and enhancing long-term 

independence. 

 

Another important observation was the consistent improvement 

in health-related quality of life following exercise-based 

rehabilitation. Significant improvements were reported across 

physical functioning, symptom burden, emotional well-being, 

and social participation. These multidimensional benefits 

highlight that exercise not only improves physiological 

outcomes but also addresses the psychological and functional 

limitations associated with chronic disease. 

 

Improvements in quality of life are particularly relevant for 

patients with multimorbidity, who often experience greater 

physical disability and reduced participation in daily activities. 

 

Several studies also demonstrated reductions in systemic 

inflammatory markers, including C- reactive protein (CRP), 

interleukin-6 (IL-6), and tumour necrosis factor-alpha (TNF-α). 

Chronic systemic inflammation represents a shared 

pathophysiological mechanism linking COPD and T2DM. 

Regular exercise appears to attenuate inflammatory activity 

through improved metabolic regulation, enhanced antioxidant 

capacity, and reduced adipose tissue inflammation. Although 

biomarker outcomes were not uniformly reported across 

studies, the available evidence suggests that exercise may 

positively influence the inflammatory processes underlying 

both diseases. 

 

The overall safety profile of exercise interventions was 

encouraging. Most studies reported no serious exercise-related 

adverse events, while minor musculoskeletal discomfort and 

transient fatigue resolved without medical intervention. These 

findings indicate that supervised, individualised exercise 

programmes are both feasible and safe for clinically stable 

patients with COPD and Type 2 Diabetes Mellitus. 
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 Despite these encouraging findings, several limitations should 

be acknowledged. Considerable heterogeneity existed in study 

design, exercise protocols, intervention duration, participant 

characteristics, and outcome measures. This variability 

precluded quantitative meta-analysis and limited direct 

comparison between studies. In addition, many studies 

included relatively small sample sizes and short follow-up 

periods, reducing the ability to evaluate long-term clinical 

outcomes. Variations in exercise intensity and adherence 

further contributed to differences in reported treatment effects 

. 

Future research should prioritise large, multicentre randomised 

controlled trials using standardised exercise protocols and 

uniform outcome measures. Long-term follow-up studies are 

also required to determine whether improvements in pulmonary 

function, glycaemic control, and exercise capacity are 

maintained over time. Further investigation into personalised 

exercise prescription, digital rehabilitation strategies, and cost-

effectiveness analyses will strengthen the evidence base and 

support implementation in routine clinical practice. 

 

Overall, the findings of this systematic review provide strong 

evidence that structured exercise interventions should be 

considered an essential component of comprehensive 

rehabilitation programmes for individuals with comorbid 

COPD and Type 2 Diabetes Mellitus. Integrating aerobic 

exercise, resistance training, pulmonary rehabilitation, and 

inspiratory muscle training into routine physiotherapy practice 

has the potential to improve clinical outcomes, functional 

independence, and quality of life while reducing the long-term 

burden of these chronic diseases. 

 

V. STRENGTHS AND LIMITATIONS 

STRENGTHS 

 

This systematic review has several notable strengths. First, the 

review was conducted and reported in accordance with the 

PRISMA 2020 guidelines, ensuring a transparent and rigorous 

methodology. A comprehensive literature search was 

performed across multiple electronic databases, including 

PubMed/MEDLINE, Embase, Scopus, Web of Science, 

Cochrane Library, PEDro, and Google Scholar, thereby 

minimising the risk of publication bias. 

 

Second, the review included a broad range of exercise 

interventions, such as aerobic exercise, resistance training, 

pulmonary rehabilitation, inspiratory muscle training, and 

combined exercise programmes. This comprehensive approach 

enabled a thorough evaluation of current physiotherapy 

interventions for individuals with comorbid COPD and Type 2 

Diabetes Mellitus. 

 

Third, methodological quality was assessed using validated 

risk-of-bias tools (RoB 2 and ROBINS-I), which strengthened 

the reliability of the evidence synthesis. The inclusion of 

clinically relevant outcomes—including pulmonary function, 

exercise capacity, glycaemic control, respiratory and peripheral 

muscle strength, dyspnoea, inflammatory biomarkers, and 

health-related quality of life—provided a comprehensive 

understanding of the benefits of exercise interventions. 

  

Finally, the review has direct clinical relevance for 

physiotherapists and multidisciplinary healthcare professionals 

by summarising the current evidence to support evidence-based 

rehabilitation programmes for patients with COPD and Type 2 

Diabetes Mellitus. 

 

Limitations 

Several limitations should be considered when interpreting the 

findings of this review. 

 

Considerable heterogeneity existed among the included studies 

with respect to participant characteristics, disease severity, 

exercise protocols, intervention duration, intensity, frequency, 

and outcome measures. This heterogeneity prevented 

quantitative meta-analysis and necessitated a narrative 

synthesis. 

 

Many of the included studies had relatively small sample sizes 

and short intervention periods, limiting the generalisability of 

the findings and reducing the ability to assess long-term 

effectiveness. Differences in exercise prescription, participant 

adherence, and follow-up duration may also have influenced 

the reported treatment effects. 

 

Only studies published in English were included, introducing 

the possibility of language bias. In addition, some studies 

demonstrated methodological limitations, including 

incomplete blinding, inadequate allocation concealment, and 

moderate risk of bias in non-randomised designs. 

 

Finally, relatively few studies specifically investigated patients 

with confirmed comorbid COPD and Type 2 Diabetes Mellitus, 
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 highlighting the limited availability of high-quality evidence in 

this important clinical population. 

 

VI. CLINICAL IMPLICATIONS 

 

The findings of this systematic review support the integration 

of structured exercise programmes into the routine 

management of individuals with comorbid COPD and Type 2 

Diabetes Mellitus. Exercise interventions should be considered 

a key component of multidisciplinary rehabilitation because 

they improve pulmonary function, exercise capacity, glycaemic 

control, respiratory and peripheral muscle strength, dyspnoea, 

and health-related quality of life. 

 

Comprehensive pulmonary rehabilitation programmes that 

combine aerobic exercise, resistance training, and inspiratory 

muscle training appear to provide the greatest overall clinical 

benefit. Physiotherapists should individualise exercise 

prescriptions according to disease severity, functional capacity, 

comorbidities, and patient preferences while ensuring 

appropriate monitoring and progression of exercise intensity. 

 

The findings also support the implementation of supervised 

exercise programmes in hospital-and community-based 

rehabilitation settings. Promoting long-term adherence to 

physical activity may help reduce symptom burden, improve 

functional independence, decrease hospital admissions, and 

enhance overall quality of life in this population. 

 

VII. CONCLUSION 

  

This systematic review demonstrates that structured exercise 

interventions are effective in improving important clinical 

outcomes in adults with comorbid Chronic Obstructive 

Pulmonary Disease (COPD) and Type 2 Diabetes Mellitus 

(T2DM). Across the included studies, exercise-based 

rehabilitation consistently improved pulmonary function, 

exercise capacity, glycaemic control, respiratory and peripheral 

muscle strength, dyspnoea, and health-related quality of life 

while maintaining a favourable safety profile. 

 

Among the various interventions, comprehensive programmes 

combining aerobic exercise, resistance training, pulmonary 

rehabilitation, and inspiratory muscle training produced the 

most consistent and clinically meaningful benefits. These 

multimodal rehabilitation approaches address the respiratory, 

cardiovascular, metabolic, and musculoskeletal impairments 

associated with COPD and T2DM, thereby enhancing 

functional independence and overall well-being. 

 

Although the available evidence supports the routine 

incorporation of structured exercise into multidisciplinary 

rehabilitation programmes, the heterogeneity of study designs, 

intervention protocols, and outcome measures highlights the 

need for further high-quality research. Large multicentre 

randomised controlled trials with standardised exercise 

prescriptions and longer follow-up periods are required to 

establish optimal exercise dosage and evaluate long-term 

clinical outcomes. 

 

Overall, exercise therapy should be considered a fundamental 

component of comprehensive physiotherapy management for 

individuals with comorbid COPD and Type 2 Diabetes 

Mellitus. Implementing evidence-based exercise programmes 

in both hospital and community settings has the potential to 

improve patient outcomes, reduce disease burden, and enhance 

quality of life. 
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