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Abstract: Background: The prevalence of asthma and obesity has increased along with other non communicable disease in the last 

decade. COPD and Asthma along with obesity are causing significant morbidity and mortality in our country as well as globally. Asthma 

in obesity is an independent phenotype. With several studies showing a negative impact of obesity on Asthma this has become an 

important area of research so that early intervention can reverse the metabolic as well as Asthmatic component of this phenotype. 

Material and methods: A total of 180 adult diagnosed asthmatic patients were enrolled into the study at Bhaskar Medical College 

between 2017 and 2018. In this study we have selected adult asthmatic patients above 12 and below 70 years of age. These patients were 

known Asthmatics diagnosed and managed as per GINA guidelines since one year. We studied the BMI (Body Mass Index) levels as per 

WHO guidelines and their distribution among normal over weight and obese groups, along with sex distribution. The control of Asthma 

was studied as per GINA guidelines among the three groups. Results: A total of 180 patients were enrolled out of which 17.77% were 

obese and 22.2% were overweight. In both the groups female number was higher than males. The percentage of poorly controlled 

Asthmatics in the obese group was slightly higher 83.3% than normal BMI group 79%. Conclusion: Obesity and Asthma phenotype is 

now an important area of research. Both are increasing in our country. Obesity has negative impact on Asthma and more common in 

females. The obese Asthmatics should be strongly advised about weight reduction which may help in control of their Asthma. 
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1. Background 
 

Asthma in obese population is emerging as an independent 

phenotype in recent decade. Asthma is a inflammatory 

disease of airways with reversible airway obstruction 

effecting all age groups. The most common trigger being the 

indoor allergen exposure. About one tenth of world asthma 

patient population lies with India. The prevalence of Asthma 

in India being 2-12%.[1] 

 

With rising burden of non communicable diseases globally, 

India is equally effected by this problem. Asthma and COPD 

are important non communicable contributors to morbidity 

along with Diabetes, Heart disease and Hypertension. 3% of 

DALYs (Disability Adjusted Life Year) and 7% of deaths in 

India are due to Asthma and COPD.[2] 

 

WHO Asthma fact sheet says India is burdened with15-20 

million Asthmatics. Asthma is not a curable disease and can 

be well controlled with presently available treatments so that 

patients can have a good quality of life. There is an urgent 

need to address chronic non communicable diseases 

including respiratory diseases and obesity.[3] 

 

Cancer, Diabetes, Heart diseases and Lung diseases cause 

71% of deaths world wide. India is struggling with 

malnutrition (low BMI) and its consequences since decades 

but the urban areas in India are growing fatter since last 

decade. In the NFHS 4 2014-2015 (National family and 

Health Survey) assessment of health status of India, DM and 

HTN were also studied along with obesity- the population of 

obese male and female has almost doubled since last decade. 

Percentage of obesity varied in different states.  Meghalaya 

10.1 % males and 12% females, Andaman and Nicobar 

38.2% males and 31.8% females and  AP 33.5 males and 

33.2 % females.[4]. Obesity is  defined by WHO as BMI of 

30 and above and it predisposes to Metabolic Syndrome. 

Several studies have shown the impact of obesity on Asthma 

and the strong relationship between the two disorders. 

Obesity contributes to the poor control of Asthma. With 

rising trend of obesity in urban areas of India and the rising 

trend of Asthma in our country it is important area of 

research to study their relationship, impact on each other and 

how it can be managed. Both obesity and Asthma are pro 

inflammatory disease states. 

 

In the US obesity has increased from 12.8 to 22.5% in recent 

decade. In India one study has shown a prevalence of 

obesity to be 5-10%.[5] 

 

Gabriele et al in their study of Asthmatic population showed 

that 35.3% were having normal BMI, 35.7 % were over 

weight and 29% were obese.[6]It has been reported that 

obese women are twice likely to report with Asthma than 

non obese women.[7] Vinod Mishra in his study has shown 

a strong positive association between obesity and 

Asthma.[8] Jindal et al in their study has shown that the 

prevalence of Asthma in India is 2-3.8%.[9]
 

 

Impact of Obesity on Lung and Asthma 

Higher the BMIthe more is the restrictive  effect of obesity  

on lung function. There is moderate decrease of TLC( Total 

Lung Capacity) and FRC( Functional Residual Capacity) in 

obese patients.[10]The ERV is decreased and most obese 

patients breath at closing volume.[11]The rapid muscle 

fibres of respiratory muscles are shifted to slow muscle 

fibres.[12] 

 

The physiological changes seen in the respiratory system 

due to obesity are reversible and improvement is seen with 

decrease in body weight.[13] 

 

The effect of obesity on bronchial hyperactivity is 

variable.[14] 
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Leptin is a satiety hormone and pro inflammatory in nature. 

Excess production of leptin from adipocytes of the fatty 

tissue in obese patients lead to inflammation responsible for 

airway inflammation and poor control of Asthma. Animal 

studies have shown that leptin can cause airway 

inflammation by mechanisms independent of TH2.[15,16] 

Obese patients are rich in adipocytes which are pro 

inflammatory in nature. IL-6 and TNF alpha levels 

correlated with the total fat mass in obese population.[17] 

 

Adeponectin which has anti inflammatory action is 

decreased in obese patients which may contribute to poor 

control of obese Asthmatics. 

 

Obese asthmatics tend to have low lung function compared 

to non obese Asthmatics.[18] Various studies have shown 

the negative impact of obesity on Asthma and they tend to 

have poor control of Asthma compared to non obese. Peters 

et al showed that BMI can influence Asthma 

control.[19]Saint pierre et al showed that obese asthmatics 

have poor asthma control.[20] 

 

2. Aims and Objectives 
 

To study the prevalence of obesity and over weight in 

diagnosed cases of adult Asthma from an urban area and 

assess the level of control of Asthma among the three groups 

- normal BMI, over weight and obese. The grouping was 

done as per WHO (World Health organisation) classification 

of BMI and the level of control of Asthma was done as per 

GINA ( Global Initiative for Asthma) guidelines. 

 

3. Material and Methods 
 

Inclusion and Exclusion criteria 

Atotal of 180 patients were enrolled for the study at Bhaskar 

medical College between 2017 and 2018. Both male and 

female subjects were included. Diagnosed Asthmatics above 

the age of 12 and below 70 years were included. These 

patients were diagnosed and managed since one year as per 

GINA guidelines before enrolment into the study. A case of 

asthma was diagnosed based on clinical history of  

symptoms after allergen exposure, seasonal variation and 

confirmation with spirometry which showed 12% 

reversibility in FEV1 after administration of 

bronchodilator.Patients of COPD were excluded from the 

study. 

 

Spirometry was performed with ultrasonographic sensor 

technology and was calibrated with 3 litre syringe regularly. 

The test was performed in sitting position after recording the 

height and weight of the subject. The weight was recorded 

bare foot in kgs and height was recorded in upright posture 

in centimetres. Manoeuvres were performed till the graphs 

were acceptable and a plateau of two seconds was reached. 

The acceptability criteria was fulfilled. The difference in 

FVC between two manoeuvres was less than 150 ml. The 

best of three attempts was considered and FEV1 and 

FEV1/FVC ratio were recorded. Improvement of 12% FEV1 

was diagnostic of Asthma. 

 

BMI was calculated by dividing weight in kgs by height in 

metres. BMI was graded as per WHO criteria. 

WHO grading of BMI   

Under Weight LESS THAN 18.5 

Normal 18.5 - 24.99 

Over Weight 25 - 29.99 

Obese 30 AND ABOVE 

 

The level of control was calculated by summing up the total 

symptom score. Each symptom was given one score. 

Patients with score zero had well controlled Asthma, score 

1-2 had partial controlled Asthma and score 3-4 had poor 

controlled Asthma. This method was followed as per the 

GINA recommendation. 

 
GINA scoring of    

symptoms 
      For Control of Asthma 

1 Awakenings  at night 

1 Day symptoms more than twice a week 

1 Using reliever twice a week 

1 Symptoms limiting activity 

 
Levels Of Control  Of Asthma - GINA 

SCORE 0 WELL CONTROLLED 

SCORE 1- 2 PARTIAL CONTROL 

SCORE 3 - 4 UNCOTROLLED 

 

4. Results 
 

Total 180 patients Percentage Male Female 

Obese 
17.77% 

 (32 of 180) 

37.5% 

 (12 of 32) 

62.5%  

(20 of 32) 

Over Weight 
22.22%  

(40 of 180) 

40% 

 (16 of 40) 

60%  

(24 of 40) 

Normal 
60 % 

 (108 of 180) 

39.81% 

 (43 of 108) 

60.18% 

 (65 of 108) 

 

A total of 180 patients of Asthma were included. Of which 

17.77% were obese. In the obese group 37.5% were males 

and 62.5% were females. Of the total number 22.22% were 

overweight and in this group again females were more 60% 

and males were 40%. In the normal group 60.18% were 

females and 39.81 were males. 

 
Levels of Control Among Different Groups Of BMI 

BMI Group 
Percentage % of patients in each 

group with partial and poor control 

Obese 83.30% 

Over Weight 84.09% 

Normal BMI 79% 

 

There was not much of a difference in control of Asthma in 

the three groups of normal BMI over weight and obese in 

this study. The percentage of Asthmatics with normal BMI 

who had poor and partial control of Asthma were 79% 

where as in over weight it was 84.09% and in obese it was 

83.3%. 

 

5. Discussion 
 

The prevalence of obesity inAsthma varied in different 

studies. In a study by Gabriele et al the prevalence of obesity 

in Asthmatics was 29% and 35.7% were over weight. In this 

study the obesity in Asthmatics was observed in 17.77% and 

over weight in 22.22%. Studies have shown that obesity in 

Asthmatics is more in females and in this study also 
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percentage of females being obese was higher 62.5% vs 

32.5% and the percentage of female Asthmatics who were 

over weight was also higher 60% vs 40%. 

 

Previous studies have shown that the control of Asthma is 

difficult in obese patients. In this study the percentage of 

diagnosed Asthmatics with partial and poor control as per 

GINA were slightly higher in the over weight and obese 

group compared to normal BMI group. 

 

6. Conclusion 
 

A strong association exists between obesity which in itself is 

now a phenotype. The control of Asthma is difficult in obese 

patients but studies have shown that the physiological effects 

of obesity on lungs are reversible with reduction of weight. 

Weight reduction should be strongly recommended in obese 

patients with Asthma. With increasing trend of Asthma as 

well as obesity in urban areas of our country this obesity and 

Asthma phenotype becomes an important area of research. 
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