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Abstract  

 

Chronic obstructive pulmonary disease (COPD) is characterised by persistent airflow limitation that is usually 

progressive. Additionally, exacerbations and co-existing morbidities contribute to the overall severity in the individual 

patient [1, 3].  Metabolic syndrome is the name for a group of risk factors that raises the risk for heart disease and other 

health problems such as, diabetes and stroke. It is present in almost 57% of COPD patients [2]. This is a prospective 

observational study included 50 patients admitted in chest ward of Sri Ramachandra hospital with Chronic Obstructive 

Pulmonary Disease, According to guidelines from the national heart, lung, and blood pressure (NHLBI) and the 

American heart association(AHA), metabolic syndrome is diagnosed, COPD staging with PFT. Each patient was 

included only once in the study. On admission each patients history was taken regarding occupation, smoking, 

medication (Inhaled corticosteroids and bronchodilators), number of years of treatment, number of acute exacerbation 

and number of hospital admission in last year were recorded and tabulated.  Height, Weight, BMI, Pulse rate, Respiratory 

rate and blood pressure, ABG, lipid profile, 6minute walk test, mid arm, mid-thigh and waist circumference were 

recorded and sent for statistical analysis. Result showed the prevalence of metabolic syndrome in our study was 62% and 

was associated with severe airflow obstruction and low 6 minute walk distance. Coexisting comorbidities also more 

frequent in these patients. 
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INTRODUCTION 
Chronic obstructive pulmonary disease 

(COPD) is characterised by persistent airflow limitation 

that is usually progressive. Additionally, exacerbations 

and co-existing morbidities contribute to the overall 

severity in the individual patient [1] and are associated 

with an increased mortality risk [3].   

 

Metabolic syndrome is the name for a group of 

risk factors that raises the risk for heart disease and 

other health problems such as, diabetes and stroke. The 

term ‘metabolic’ refers to the biochemical processes 

involved in the body’s normal functioning. Risk factors 

are traits, conditions, or habits that increase the chances 

of developing a disease [4]. Several etio-pathogenic 

mechanisms have been proposed as a possible link 

between COPD and metabolic disorders that include 

systemic inflammation, adipose tissue inflammation, 

and physical inactivity. 

 

COPD and obesity 
The relationship between COPD and obesity is 

being increasingly recognized. However, the 

association is still poorly understood. In a study 

conducted in Madrid which included 198,670 patients 

with age above 40 years, about 3.2% of the subjects 

were detected to have COPD among which 20% had 

diabetes, 25% were obese, and 34% had dyslipidemia 

[5]. Steuten et al. conducted a study to look at the 

association of severity of COPD and BMI among 317 

subjects in the Netherlands. The overall prevalence of 

obesity was 18% with the highest prevalence being in 

subjects with mild to moderate COPD (stages 1 and 2). 

The prevalence was 23.5% in stage-2, 16.1% in stage-1, 

and 5.9% in stage 4. [6] Obesity is known to have a 

http://www.ijem.in/article.asp?issn=2230-8210;year=2014;volume=18;issue=5;spage=608;epage=616;aulast=Naik#ref17
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significant impact on the respiratory function of 

subjects with or without COPD. The effects of 

abdominal obesity on lung functions are as follows: 

   

 

(a) Abnormal ventilation/perfusion ratio, (b) 

Decreased chest wall and pulmonary compliance, (c) 

Increased work of breathing, (d) Reduction of 

ventilatory muscle strength and endurance, and (e) 

Small airway dysfunction and expiratory flow 

limitation. 

  

COPD and body composition 

Body composition has an important prognostic 

impact on the nutritional status of patients with COPD. 

Low BMI, particularly in the advanced stages is 

associated with an increase in all cause and COPD-

related mortality [10]. Alteration in body composition 

can affect ventilatory function, exercise tolerance and 

skeletal muscle function. 

 

COPD and Lipoprotein metabolism 

Dyslipidemia was found in 48.3% of COPD 

patients and 31.7% among controls [11]. A study in a 

tertiary care hospital in South India revealed that the 

mean LDL among COPD patients was 114.89 ± 19.61 

(mg/dl) against the control group who had a mean LDL 

of 96.22 ± 19.96 (mg/dl) which was statistically 

significant (P < 0.05) [12]. 

 

COPD and Diabetes 

The prevalence of diabetes in COPD is 

approximately about 3-12% [13]. Systemic 

inflammation is probably an important contributory 

factor responsible for both COPD and diabetes mellitus. 

The nurses' healthy study: a prospective study over an 

8-year period had showed that COPD patients have a 

1.8% relative risk of developing diabetes. The markers 

of inflammation such as IL-6, TNF-α, and CRP are 

elevated in both COPD and diabetes and these markers 

are elevated to a greater extent in overweight and obese 

COPD patients [14]. A study by Engstrom et al. 

described that reduced lung function is an important 

risk factor for the development of diabetes in COPD 

[15]. Mannino et al. shows that subjects with stage 3-4 

had a higher risk for developing diabetes with an odds 

ratio of 1.5 (CI: 1.1-1.9). 

 

COPD and hypertension 

A health survey conducted several years ago, 

1992, from the USA, reported an incidence of 

hypertension 6.2% in COPD [16]. The incidence of 

hypertension can vary from 6-50% and depends upon 

the severity of airflow of obstruction [17]. A recent 

study (INDACO study) demonstrated a 53% incidence 

of hypertension [18]. The pathological mechanisms 

responsible for hypertension in COPD are hypoxia 

related vasoconstriction, free radical injury, endothelial 

dysfunction, and arterial stiffness [19]. Control of 

hypertension in COPD subjects can improve the 

cardiovascular-related mortality [20]. 

 

MATERIALS AND METHODS 
It is a prospective observational study included 

50 patients admitted in chest ward of Sri Ramachandra 

hospital with Chronic Obstructive Pulmonary Disease. 

 

INCLUSION CRITERIA 
 Age should be less than 90 and more than 45. 

 Diagnosis of COPD (ie. Post bronchodialtor FEV1 

<70% predicted.) 

 COPD grade I to IV 

 Patient willing for the study. 

 

EXCLUSION CRITERIA 
 Patient not willing for the study. 

 Patients with severe LV dysfunction, secondary to 

Coronary Artery Disease. 

 Patient with evidence of pulmonary 

thromboembolism.  

 

According to guidelines from the national 

heart, lung, and blood pressure (NHLBI) and the 

American heart association (AHA), metabolic 

syndrome is diagnosed when a patient has atleast 3 of 

the following 5 conditions. 

 Fasting glucose >100 mg/dl(or receiving drug 

therapy for hyperglycemia) 

 Blood pressure > 130/85 mmHg(or receiving drug 

therapy for hypertension) 

 Triglycerides >150 mg/dL(or receiving drug 

therapy for hypertriglyceridemia) 

 HDL cholesterol < 40mg/dL in men or <50 mg/Dl 

in women (or receiving drug therapy for reduced 

HDL cholesterol. 

 Waist circumference >90 cm(35 inches) in Asian 

men or >80 cm(32 inches) in Asian women 

 

Each patient was included only once in the 

study. On admission each patient’s history was taken 

regarding occupation and smoking history. (number of 

cigarette/beedi per day  and number of years of 

smoking).History regarding medication(Inhaled 

corticosteroids and bronchodilators)and number of 

years of treatment , number of acute exacerbation and 

number of hospital admission in last year were recorded 

and tabulated. Height, Weight, BMI, Pulse rate, 

Respiratory rate and blood pressure were recorded. 

 

Oxygen saturation was recorded by using a 

pulse oxymeter. Arterial blood gas analysis was done in 

room air and values tabulated. 

 

Fasting venous blood is taken for blood sugar 

and lipid profile .Results were tabulated. Six minute 

walk test was done when the patient is stable and the six 

minute walk distances were tabulated.  

http://www.ijem.in/article.asp?issn=2230-8210;year=2014;volume=18;issue=5;spage=608;epage=616;aulast=Naik#ref31
http://www.ijem.in/article.asp?issn=2230-8210;year=2014;volume=18;issue=5;spage=608;epage=616;aulast=Naik#ref34
http://www.ijem.in/article.asp?issn=2230-8210;year=2014;volume=18;issue=5;spage=608;epage=616;aulast=Naik#ref35
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Mid arm, Mid-thigh and waist circumference 

were taken and tabulated. Modified Medical Research 

Council (MMRC) Dyspnea Scale was recorded. These 

values are sent for statistical analysis. 
 

 
 

RESULTS 
Total no of patients included in the study: 50 

patients 

 

Table-1: Sex Distribution of Patients 

SEX  Patients 

MALE 45 

FEMALE 5 

TOTAL 50 

 

Total 50 COPD cases were studied in which 

45 patients were males and 5 were females. 

 

Fig-1: Sex Distribution of Patients 

 

Age distribution of patients in the study 

 

Table-2: Age distribution of patients in the study 

AGE NO OF PATIENTS 

41- 50 7 

51-60 11 

61-70 25 

71-80 5 

81-90 2 

 

       Fig-2: Age distribution of patients in the study 
 

50% of the patients in the study are in the age group of 

61-70. 

 

SMOKING HISTORY 

Table-3: Smoking status 

CURRENT SMOKER     24(48%) 

QUIT SMOKING     19(38%) 

NEVER SMOKER       7(14%) 

 

 
Fig-3: Smoking status 

 

In our study group, 48% of the patients are 

current smokers, 38% of the patients are quit smoking 

and only 14% of the patients are never smokers. 
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Components of metabolic syndrome 

 

 
 

In our study 30 patients (60%) out of 50 

having the waist circumference of more than 90 cm 23 

patients (46%) out of 50 that is having diabetes mellitus 

22 patients (44%) out of 50 having blood pressure, 

18(36%) patients out of 50 having low HDL 

Cholesterol level, 32(64%) patients out of 50 having 

high triglyceride level 

 

 
Fig-4: Components of metabolic syndrome 

 

Prevalence of metabolic syndrome 

Out of 50 patients 31 patients have metabolic 

syndrome. The Prevalence of metabolic syndrome was 

62% 

 

Fig-5:  Prevalence of metabolic syndrome 

 

Metabolic Syndrome and MMRC grading of 

dyspnea  

 

 

 

 

Table-5: Metabolic Syndrome and MMRC grading 

of dyspnea 

MMRC grading of Dyspnea  No of Patients 

Grade 1 3(9%) 

Grade 2 7(22%) 

Grade 3 12(38%) 

Grade 4 9(29%) 

Total 31 

 

 
Fig-6: Metabolic Syndrome and MMRC grading of dyspnea 

 

Metabolic Syndrome and severity of airflow 

Obstruction (GOLD) 

 

Table-6: Metabolic Syndrome and severity of 

airflow Obstruction (GOLD) 

GOLD grading of Obstruction No of patients 

Grade 1 5(10%) 

Grade 2 8(27%) 

Grade 3 10(33%) 

Grade 4 8(26%) 

Total 31 

 

 
Fig-7: Metabolic Syndrome and severity of airflow Obstruction 

(GOLD) 
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Table-7: Metabolic syndrome and 6minute walk 

distance 

Average walk distance in metabolic 

syndrome patients. 

192 metres 

Average walk distance in patients 

without metabolic syndrome. 

208 metres 

 

 
Fig-8: Metabolic syndrome and 6minute walk distance 

 

DISCUSSION 
In our study 50 COPD cases were included; in 

which 45 patients (90%) were males and 5(10%) were 

females. In our study 14% of the patients are in the age 

group of 41-50. 22% of the patients are in the age group 

of 51-60.  50% of the patients are in the age group of 

61-70. 10% of the patients are in the age group of 71-

80.  4% of the patients are in the age group of 81-90.  

 

In our study group, 48% of the patients are 

current smokers, 38% of the patients are quit smoking 

and only 14% of the patients are never smokers. 

 

In our study 30 patients (60%) out of 50 

having the waist circumference of more than 90 cm. 23 

patients (46%) out of 50 having diabetes mellitus. 22 

patients (44%) out of 50 having hypertension. 18(36%) 

patients out of 50 having low HDL Cholesterol level. 

32 (64%) patients out of 50 having high triglyceride 

level. 

 

In a study conducted in Madrid which included 

198,670 patients with age above 40 years, about 3.2% 

of the subjects were detected to have COPD among 

which 20% had diabetes, 25% were obese, and 34% had 

dyslipidemia. A recent study (INDACO study) 

demonstrated a 53% incidence of hypertension. 

 

In our study Out of 50 patients 31 patients 

have metabolic syndrome. The prevalence of metabolic 

syndrome in our study was 62%. Various studies 

showing prevalence of metabolic syndrome varying 40 

to 65% 

 

A study by Funakoshi et al. on 7189 Japanese 

males aged 45-88 years found that patients with GOLD 

staging II - IV have a high probability of having co-

existent metabolic syndrome with an Odds ratio (OR) 

of 1.33 

 

Out of 31 patients, with metabolic syndrome 

9% having dyspnea of grade 1 MMRC. 22% patients 

having dyspnea of grade 2 MMRC. 38% patients 

having dyspnea of grade 3 MMRC. 29% patients 

having dyspnea of grade 4 MMRC. 

 

Out of 31 patients, with metabolic syndrome, 

10% having grade 1 (GOLD) obstruction, 27% having 

grade 2 (GOLD) obstruction. 33% having graded 3 

(GOLD) obstructions, 26% having graded 4 (GOLD) 

obstructions 

 

In our study patients with metabolic syndrome 

predominantly having severe to very severe obstruction 

and lower six minute walk distance and exercise 

capacity , as it is associated with higher morbidity and 

mortality Studies have shown that COPD patients with 

Metabolic Syndrome have more dyspnea and a greater 

risk of hospitalization either due to acute exacerbations, 

or other complications. 

 

CONCLUSION 
The prevalence of metabolic syndrome in our 

study was 62%. Metabolic syndrome was associated 

with severe airflow obstruction and low 6 minute walk 

distance.Coexisting comorbidities also more frequent in 

these patients. 

 

COPD patients with the Metabolic Syndrome 

have a more severe form of disease, more dyspnea, a 

lower FEV1 and require more inhaed 

glucocorticosteroids. The prevalence of MetS and its 

comorbidities increases with advancing age. Thus this 

group of COPD subjects can be further stratified into a 

higher risk phenotype which requires a closer follow-

up.  

 

Studies have shown that the presence of 

common underlying factors affects the natural history 

of both the diseases leading to significant morbidity and 

mortality. Thus, it is essential to focus on a 

comprehensive way of management of COPD and its 

comorbidities rather than primarily treating the 

pulmonary symptoms. 

 

REFERENCES 
1. Rennard, S. I. (1998). COPD: overview of 

definitions, epidemiology, and factors influencing 

its development. Chest, 113(4), 235S-241S.  

2. Hurd, S. S. (2000). International efforts directed at 

attacking the problem of COPD. Chest, 117(5), 

336S-338S.  

3. Europian respiratory society Task Force. (1995). 

Eur respire J. 8:1398-1420.  

4. National, Heart, Lung, and blood institute-VS 

Department of health and human services. V.K 



 
 

Hariprasath K et al; Saudi J Med Pharm Sci, Jun, 2022; 8(6): 306-312 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  311 

 

Vijayan-Chronic obstructive pulmonary disease-

Indian journal of medicine Res-137.Feb 2013.  

5. Burrows, B., Earle, R.H. (1969). Prediction of 

survival in patients with chronic airway 

obstruction.Am Rev Respir Dis, 99,865-871.  

6. Steuten, L.M., Creutzberg, E.C., Vrijhoef, H.J., 

Wouters, E.F.(2006). COPD as a multicomponent 

disease: Inventory of dyspnoea, underweight, 

obesity and fat free mass depletion in primary care. 

Prim Care Respir J, 15:84–91. 

7. Murthy, K.J., Sastry, J.G. (2005). NCMH 

Background Papers-Burden of Disease in India. 

New Delhi, India: 2005. Sep, Economic burden of 

chronic obstructive pulmonary disease, 263–74. 

8. Misra, A., Chowbey, P., Makkar, B. M., Vikram, 

N. K., Wasir, J. S., Chadha, D., & Joshi, S. R. 

(2009). Consensus statement for diagnosis of 

obesity, abdominal obesity and the metabolic 

syndrome for Asian Indians and recommendations 

for physical activity, medical and surgical 

management. Japi, 57(2), 163-70.  

9. Funakoshi, Y., Omori, H., Mihara, S., 

Marubayashi, T., & Katoh, T. (2010). Association 

between airflow obstruction and the metabolic 

syndrome or its components in Japanese 

men. Internal Medicine, 49(19), 2093-2099.  

10. Park, B. H., Park, M. S., Chang, J., Kim, S. K., 

Kang, Y. A., Jung, J. Y., ... & Kim, C. (2012). 

Chronic obstructive pulmonary disease and 

metabolic syndrome: a nationwide survey in 

Korea. The International journal of tuberculosis 

and lung disease, 16(5), 694-700. 

11. Diez-Manglano, J., Barquero-Romero, J., Almagro, 

P., Cabrera, F. J., Garcia, F. L., Montero, L., & 

Spanish Society of Internal Medicine. (2014). 

COPD patients with and without metabolic 

syndrome: clinical and functional 

differences. Internal and emergency 

medicine, 9(4), 419-425. 

12. Watz, H., Waschki, B., Kirsten, A., Müller, K. C., 

Kretschmar, G., Meyer, T., ... & Magnussen, H. 

(2009). The metabolic syndrome in patients with 

chronic bronchitis and COPD: frequency and 

associated consequences for systemic inflammation 

and physical inactivity. Chest, 136(4), 1039-1046.  

13. García-Olmos, L., Alberquilla, Á., Ayala, V., 

García-Sagredo, P., Morales, L., Carmona, M., ... 

& Monteagudo, J. L. (2013). Comorbidity in 

patients with chronic obstructive pulmonary 

disease in family practice: a cross sectional 

study. BMC family practice, 14(1), 11.  

14. Franssen, F. M. E., O’Donnell, D. E., Goossens, G. 

H., Blaak, E. E., & Schols, A. M. W. J. (2008). 

Obesity and the lung: 5· Obesity and 

COPD. Thorax, 63(12), 1110-1117.  

15. Celli, B. R., Cote, C. G., Marin, J. M., Casanova, 

C., Montes de Oca, M., Mendez, R. A., ... & 

Cabral, H. J. (2004). The body-mass index, airflow 

obstruction, dyspnea, and exercise capacity index 

in chronic obstructive pulmonary disease. New 

England Journal of Medicine, 350(10), 1005-1012.  

16. Poulain, M., Doucet, M., Major, G. C., Drapeau, 

V., Sériès, F., Boulet, L. P., ... & Maltais, F. 

(2006). The effect of obesity on chronic respiratory 

diseases: pathophysiology and therapeutic 

strategies. Cmaj, 174(9), 1293-1299.  

17. Cao, C., Wang, R., Wang, J., Bunjhoo, H., Xu, Y., 

& Xiong, W. (2012). Body mass index and 

mortality in chronic obstructive pulmonary disease: 

a meta-analysis. PloS one, 7(8).  

18. Landbo, C., Prescott, E. V. A., Lange, P., Vestbo, 

J., & Almdal, T. P. (1999). Prognostic value of 

nutritional status in chronic obstructive pulmonary 

disease. American journal of respiratory and 

critical care medicine, 160(6), 1856-1861.  

19. Kalantar-Zadeh, K., Horwich, T. B., Oreopoulos, 

A., Kovesdy, C. P., Younessi, H., Anker, S. D., & 

Morley, J. E. (2007). Risk factor paradox in 

wasting diseases. Current Opinion in Clinical 

Nutrition & Metabolic Care, 10(4), 433-442.  

20. Wagner, P. D. (2008). Possible mechanisms 

underlying the development of cachexia in 

COPD. European Respiratory Journal, 31(3), 492-

501.  

21. Vestbo, J., Prescott, E., Almdal, T., Dahl, M., 

Nordestgaard, B. G., Andersen, T., ... & Lange, P. 

(2006). Body mass, fat-free body mass, and 

prognosis in patients with chronic obstructive 

pulmonary disease from a random population 

sample: findings from the Copenhagen City Heart 

Study. American journal of respiratory and critical 

care medicine, 173(1), 79-83. 

22. Schols, A. M., Broekhuizen, R., Weling-Scheepers, 

C. A., & Wouters, E. F. (2005). Body composition 

and mortality in chronic obstructive pulmonary 

disease. The American journal of clinical 

nutrition, 82(1), 53-59. 

23. de Lucas-Ramos, P., Izquierdo-Alonso, J. L., 

Moro, J. M. R. G., Frances, J. F., Lozano, P. V., 

Bellón-Cano, J. M., & CONSISTE Study Group. 

(2012). Chronic obstructive pulmonary disease as a 

cardiovascular risk factor. Results of a case–control 

study (CONSISTE study). International journal of 

chronic obstructive pulmonary disease, 7, 679.  

24. Niranjan, M. R., Dadapeer, K., & Rashmi, K. 

(2011). Lipoprotein profile in patients with chronic 

obstructive pulmonary disease in a tertiary care 

hospital in South India. J Clin Diagn Res, 5, 990-3.  

25. Lahousse, L., Loth, D. W., Joos, G. F., Hofman, 

A., Leufkens, H. G., Brusselle, G. G., & Stricker, 

B. H. (2013). Statins, systemic inflammation and 

risk of death in COPD: the Rotterdam 

study. Pulmonary pharmacology & 

therapeutics, 26(2), 212-217.  

26. Wang, M. T., Lo, Y. W., Tsai, C. L., Chang, L. C., 

Malone, D. C., Chu, C. L., & Liou, J. T. (2013). 

Statin use and risk of COPD exacerbation requiring 



 
 

Hariprasath K et al; Saudi J Med Pharm Sci, Jun, 2022; 8(6): 306-312 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  312 

 

hospitalization. The American journal of 

medicine, 126(7), 598-606. 

27. Sidney, S., Sorel, M., Quesenberry Jr, C. P., 

DeLuise, C., Lanes, S., & Eisner, M. D. (2005). 

COPD and incident cardiovascular disease 

hospitalizations and mortality: Kaiser Permanente 

Medical Care Program. Chest, 128(4), 2068-2075.  

28. Agusti, A., Calverley, P. M., Celli, B., Coxson, H. 

O., Edwards, L. D., Lomas, D. A., ... & Tal-Singer, 

R. (2010). Characterisation of COPD heterogeneity 

in the ECLIPSE cohort. Respiratory 

research, 11(1), 122.  

29. Boschetto, P., Beghe, B., Fabbri, L. M., & Ceconi, 

C. (2012). Link between chronic obstructive 

pulmonary disease and coronary artery disease: 

implication for clinical 

practice. Respirology, 17(3), 422-431.  

30. Tkáč, J., Man, S. P., & Sin, D. D. (2007). Systemic 

consequences of COPD. Therapeutic Advances in 

Respiratory Disease, 1(1), 47-59.  

31. Sin, D. D., Wu, L., & Man, S. P. (2005). The 

relationship between reduced lung function and 

cardiovascular mortality: a population-based study 

and a systematic review of the 

literature. Chest, 127(6), 1952-1959.  

32. Mannino, D. M., Thorn, D., Swensen, A., & 

Holguin, F. (2008). Prevalence and outcomes of 

diabetes, hypertension and cardiovascular disease 

in COPD. European Respiratory Journal, 32(4), 

962-969. 

 


