
 
How to site this article: Sankar Kalairajan, S Parthasarathy, S Senthil Kumar, S Vithiavathi

diabetes mellitus. MedPulse – International Medical Journal. 

Original Article  

 

Pattern of pulmonary dysfunction in type 2 diabetes 

mellitus 
 

Sankar Kalairajan
1*

, S Parthasarathy
 

1
Assistant Professor,

2
Post Graduate Student, 

3
Associate Professor, 

College and Hospital, Pondicherry, INDIA. 

Email: drkkshankar@gmail.com 

 

Abstract Background: Diabetes is a global epidemic. It is major concern due to its complications and socioeconomic burden. The 

disease affects all the organs, including the lung and many studies suggest lung may be considered as a ‘target organ’ in 

diabetes mellitus. Methods: 

healthy control matched with age and sex. All 100 were subjected to undergo spirometry to evaluate pulmonary function 

and results were interpreted accordingly. 

parameters obtained, FVC was low among diabetics with a mean of 64.82 as compared to controls with mean of 85.46 

and FEV1 with the mean of 71.7 compared to controls with mean of 80.4 with a si

Conclusions: Pulmonary dysfunction in the form of restrictive pattern is significantly seen in type 2 diabetes mellitus.
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INTRODUCTION 
Originating in the distant past, Diabetes is known to 

mankind. Diabetes mellitus occurs in all backgrounds and 

in all age groups. Individuals who develop type 2 diabetes 

inherit genes, results in insulin resistance. Along with this 

genetic burden of insulin resistance, obesity and physical 

inactivity demands the beta cells for more insulin 

secretion. Once the beta cell fails over a period of time, 

postprandial blood plasma glucose rise initially and then 

the fasting blood plasma glucose, leading to the 

development of diabetes mellitus. According to World 

Health Organization, 422 million adults worldwide aged 

over 18 years were living with diabetes.
1

million people living with diabetes. Of these, 
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Originating in the distant past, Diabetes is known to 

mankind. Diabetes mellitus occurs in all backgrounds and 

in all age groups. Individuals who develop type 2 diabetes 

inherit genes, results in insulin resistance. Along with this 

n resistance, obesity and physical 

inactivity demands the beta cells for more insulin 

secretion. Once the beta cell fails over a period of time, 

postprandial blood plasma glucose rise initially and then 

the fasting blood plasma glucose, leading to the 

According to World 

422 million adults worldwide aged 
1
India had 69.2 

million people living with diabetes. Of these, 

undiagnosed were more than 36 million people.

Previously type 2 diabetes seen mainly in middle aged 

and elderly people, but now it also occurs increasingly 

frequently in children and young people. This increasing 

proportion of type 2 diabetes at a young age leads to 

higher risk of developing complicat

advances in treatment, the burden of diabetic 

complications has not reduced. The widespread 

biochemical, functional and morphological abnormalities 

in basement membrane proteins of different body organ 

systems were the mainstay for develo

complications in diabetes mellitus.

and trans-bronchial biopsy
7
 taken from the lungs of 

patients with diabetes showed increased thickness of the 

alveolar–capillary basement membrane which made to 

expect that diabetes would also 

microangiopathy.
8,9

 Hence the present study was 

conducted in a tertiary care teaching hospital to evaluate 

the pattern of pulmonary dysfunction in type 2 diabetes 

mellitus. 

 

MATERIALS AND METHODS
The present study was conducted in Aarup

medical college and hospital, Pondicherry over a period 

of three months from July 2016 to September 
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A case control study with 100 subjects of which 50 diabetics as case and other 50 were 

healthy control matched with age and sex. All 100 were subjected to undergo spirometry to evaluate pulmonary function 

On comparison of cases and control with pulmonary function test 

parameters obtained, FVC was low among diabetics with a mean of 64.82 as compared to controls with mean of 85.46 
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of General Medicine, Aarupadai Veedu Medical College and Hospital, 

undiagnosed were more than 36 million people. 

diabetes seen mainly in middle aged 

and elderly people, but now it also occurs increasingly 

frequently in children and young people. This increasing 

proportion of type 2 diabetes at a young age leads to 

higher risk of developing complications. Despite the 

advances in treatment, the burden of diabetic 

complications has not reduced. The widespread 

biochemical, functional and morphological abnormalities 

in basement membrane proteins of different body organ 

systems were the mainstay for development 

complications in diabetes mellitus.
2,3

Human autopsy
4,5, 6

 

taken from the lungs of 

patients with diabetes showed increased thickness of the 

capillary basement membrane which made to 

expect that diabetes would also involve the lung by 

Hence the present study was 

conducted in a tertiary care teaching hospital to evaluate 

the pattern of pulmonary dysfunction in type 2 diabetes 

MATERIALS AND METHODS 
The present study was conducted in Aarupadai veedu 

medical college and hospital, Pondicherry over a period 

of three months from July 2016 to September 
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2016.Ethical research committee approval was obtained. 

Informed written consent was obtained from the 

participants. This case control study matched for age, sex, 

height and weight. Total 50 patients with type 2 diabetes 

were compared with 50 healthy controls from 

hospital.The Diabetes mellitus had been diagnosed based 

on fasting plasma glucose (FPG) ≥126 mg/dl (7.0mmol/l), 

Post prandial glucose ≥200 mg/ dl (11.1mmol /l) two 

hour after an oral glucose challenge or a random plasma 

glucose ≥200 mg/ dl (11.1mmol /l) accompanied by 

classic symptoms of diabetes.
10 

Smokers, previous 

diagnosis of asthma, chronic obstructive lung disease, 

heart failure, symptoms of any respiratory infection at the 

time of test, pregnancy individuals and type 1 diabetes 

patients were excluded from the study. Pulmonary 

function test was done by using a PC based spirometer 

HELIOS 401 made by RMS India. After explaining the 

procedure of Pulmonary Function Test to the subject in 

their own language, the Forced expiratory volume in one 

second (FEV1), forced vital capacity (FVC), and ratio of 

FEV1/FVC were measured.Data collected were entered 

and analysed using statistical software SPSS version 22.0. 

The P value <0.05 was considered significant. 

 

RESULTS 
A total of 100 subjects were included in the present study. 

A 50 of them were diabetics and the other 50 were 

healthy controls. Among the 50 diabetics, 25 were males 

and the other 25 were females. The subjects in both case 

and control groups were matched by gender. Males are 

forming 59% and females 41% of total (Table 1). 

 

Table 1: Distribution of cases and controls by gender 

Sex 
Cases Control Total 

Numbers Frequency Numbers Frequency Numbers Frequency 

Male 25 50% 34 68% 59 59% 

Female 25 50% 16 32% 41 41% 

Total 50 100% 50 100% 100 10% 

Highest number of diabetics was in age group of 50 – 59 years making 34% of the total. Least number of diabetics 

belonged to age group of less than 30 years about 2% of total (Table 2).  
 

Table 2: Distribution of cases and controls by age groups 

Age in Years 
Cases Control Total 

Numbers Frequency Numbers Frequency Numbers Frequency 

<30 Years 1 2% 12 24% 13 13% 

30-39 Years 4 8% 19 38% 23 23% 

40-49 Years 11 22% 6 12% 17 17% 

50-59 Years 17 34% 9 18% 26 26% 

≥60 Years 17 34% 4 8% 21 21% 

On comparison of case and control with FVC,FEV1 and FEV1/FVC ratio, FVC was low among diabetics with a mean of 

64.82 as compared to controls with mean of 85.46 with p value of <0.0001 which is statistically significant. Similarly 

FEV1in cases were found to be low with a mean of 71.7 compared to controls with a mean of 80.4 with a p value of 

0.0312 being statistically significant. FEV1/ FVC ratio were higher in diabetics with mean value of 1.1226 as compared 

with controls with mean value of 0.9764 which is also statistically significant (Table 3). 
 

Table 3: Comparison of cases and controls with FVC, FEV1 and FEV1/FVC 

Variables Groups Numbers Mean SD ‘t’ Value ‘p’ Value 

FVC 
Cases 50 64.82 12.4124 

4.784 
<0.0001 

(S) Controls 50 85.46 26.955 

FEV1 
Cases 50 71.7 13.182 

1.9064 
0.0312 

(S) Controls 50 80.4 27.06 

FEV1/FVC 
Cases 50 1.1226 0.1925 

3.0981 
0.0016 

(S) Controls 50 0.9764 0.2428 

 

DISCUSSION 
Diabetes is a global epidemic. The complications of 

Diabetes are well known. The disease affects all the 

organs, including the lung and many studies suggest lung 

may be considered as a ‘target organ’ in diabetes mellitus. 

The possible mechanism may be i) The glycation of end 

products affecting the bronchial tree protein,
11,12 

ii). 

Autonomic and iii) Involvement of phrenic nerve in 

diabetes leads to alteration in bronchial reactivity and 

respiratory muscle function.
13 

This case control study, 

studies the pattern of pulmonary dysfunction in type 2 

diabetes mellitus. The patients were subjected to do 
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pulmonary function test and the results were interpreted. 

In our study we found that the mean value of FVC was 

64.82 in diabetics and 85.46 in healthy controls. This 

shows a marked reduction in the FVC values in diabetes 

similar to the study done at pittsburgh
14

 and Bijapur.
15 

On 

comparing the FEV1 value, the mean value of FEV1 was 

71.7 in diabetics and 80.4 in healthy group. The p value 

was 0.0312 which was statistically significant similar to a 

Copenhagen city heart study.
16 

On comparing the 

FEV1/FEC ratio in this study, it was observed that a mean 

of 1.1226 in cases and 0.9764 in controls which is slightly 

higher in a diabetic group but, the ratio was within normal 

range reflecting that both FEV1 and FVC were affected in 

type 2 diabetes mellitus in same proportion similar to the 

other studies
17,18 

indicating that there was a significant 

restrictive pattern of pulmonary dysfunction in a type 2 

diabetes mellitus similar to other studies.
19,20

 

 

CONCLUSION 
 

Pulmonary dysfunction in the form of restrictive pattern 

is significantly seen in type 2 diabetes mellitus. Hence 

this study emphasis that along with other micro-macro 

vascular screening, spirometry a cost effective non-

invasive diagnostic tool should also be included at the 

time of diagnosis of type 2 diabetes mellitus. 

 

LIMITATIONS 
This study evaluated only the pattern of pulmonary 

dysfunction in diabetes. Correlation of pulmonary 

dysfunction and its severity with duration, control and 

complications in diabetes were not done. Further study 

with a larger sample size might be needed to determine 

the associations more clearly. 
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