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INTRODUCTION 

The worldwide prevalence of diabetes is high. WHO 

estimates that 180 million people have diabetes.
[1]

 

Diabetes Mellitus can lead to macrovascular and 

microvacular disorders. The macrovascular 

complications of diabetes are stroke, myocardial 

infarction and peripheral arterial disease. The 

microvacular complications of diabetes are diabetic 

retinopathy, renal disease and diabetic neuropathy.
[2]

 The 

macrovascular complications of diabetes are ischemic 

heart disease, stroke and peripheral vascular disease.
[2] 

 

Diabetic retinopathy is the leading cause of visual 

disability in people with diabetes.
[3]

  It can affect macula 

and peripheral retina. Diabetes mellitus first results in a 

non-proliferative retinopathy and then as the disease 

progresses, it causes abnormal growth of blood vessels 

and proliferative retinopathy.
 [4]

 Studies have showed that 

after 30 years of duration of diabetes, almost all patients 

had some form of diabetic retinopathy. This is applicable 

to both type 1 and type 2 diabetes. Diabetic retinopathy 

can cause partial or total vision loss due to retinal 

detachment or vitreous hemorrhage. Studies show that 

about one half of people with diabetes will develop 

monodiabetic or polydiabetic neuropathy.
[5]

  Lower 

extremity loss of sensation is the most common 

neuropathy and this can commonly lead to foot 

ulceration.
[6] 

The first manifestation of diabetic 

nephropathy is microalbuminuria and this can lead to 

overt albuminuria and eventually renal failure and end 

stage renal disease.
[7]

 

 

The most common macrovascular complication of 

diabetes mellitus is myocardial infarction. Patients with 

diabetes mellitus are 4 times more likely to have an 

episode of myocardial infarction when compared to 

patients without diabetes mellitus.
[8]

 With diabetes, the 

risk of stroke increases to 2-4 times. Also, in patients 

with diabetes, stroke is associated with severe 
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ABSTRACT 

Introduction: Diabetes is a disease which affects many systems. The effects of Diabetes on lungs in poorly 

understood. Different studies show different results. Hence, in this study, we tried to find the effects of long 

standing diabetes on lungs by checking pulmonary function test. Materials and Methods: In this study, we took 

40 diabetics and 40 control patients. Diabetics with age between 40 and 60, >10 year of diabetes history and with 

proper sugar controls were taken. Patients with any renal, liver or metabolic complications were excluded. FEV1, 

FVC and FEV1/FVC were measured using spirometry. Results: FVC in the diabetes group was 91.45±8.67 and in 

the control group was 74.86±14.95. P value was <0.01 and hence the finding was significant. FEV1 was 

89.48±7.45 in the diabetes group and in the control group was 77.46±12.87. P value was <0.01 and hence the 

difference was significant. FEV1/FVC was 109.45±8.67 and in the diabetes was 111.54±9.85 in the control group. 

The p value here was >0.05 and hence the finding was not significant. Conclusion: In patients with diabetes, 

FEV1 and FVC are reduced. FEV1/FVC ratio was not significantly different from the controls. Hence, diabetes 

can possibly lead to restrictive lung disease in long term. 
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neurological deficits and disability and a poor long term 

prognosis.
[9]

  

 

The pulmonary complications of diabetes are poorly 

understood. Different studies have showed different 

results. The duration of diabetes and glycemic control 

also plays an important role in the effect of pulmonary 

functions. In this study, we tried to compare FEV1 and 

FVC in diabetic patients with non-diabetic patients.  

 

MATERIALS AND METHODS 
Diabetes mellitus can have variety of complications 

depending on the level of glycemic control, duration of 

diabetes and other co-existing conditions. Hence, in our 

research, to keep the study unbiased we used some 

specific inclusion criteria. Patients with age between 40 

and 60 were taken. The duration of diabetes was >10 

years and all the participants had a proper glycemic 

control. All participants with any renal, liver or 

metabolic disease were excluded from the study. We 

took 40 diabetic participants. 40 controls with adjusted 

age, sex and other co-existing conditions were taken. 

FEV1 and FVC was measured with the help of lung 

spirometry and then noted. A student chi square test was 

done to compare the outcomes of the two groups. P value 

was set to be <0.05 for statistical significance. 

 

RESULTS 

FVC in the control group was 91.45±8.67 and in the 

diabetes group was 74.86±14.95. P value was <0.01 and 

hence the finding was significant. FEV1 was 89.48±7.45 

in the diabetes group and in the control group was 

77.46±12.87. P value was <0.01 and hence the difference 

was significant. FEV1/FVC was 109.45±8.67 and in the 

diabetes was 111.54±9.85 in the control group. The p 

value here was >0.05 and hence the finding was not 

significant. 

 

DISCUSSION  
In our study, we found out that FVC and FEV1 were 

lower in diabetic patients when compared to control 

group. There was no difference between the two groups 

in FEV1/FVC ratio. These findings suggest restrictive 

type lung disease. Van den Borst et al did a meta analysis 

and this showed that diabetes mellitus is associated with 

restrictive type of lung disease.
[10]

  

 

A study by David et al showed that VC, FVC, FEV1 and 

PEFR decreased at an average of between 1.1% and 

3.1% of predicted values/ year in type 2 Diabetes 

Mellitus patients.
[11] 

 

The exact pathophysiology behind the restrictive lung 

disease pattern is still not known exactly. The normal gas 

exchange in the lungs is influenced by pulmonary 

microvasculature and pulmonary connective tissue 

intergrity. In diabetic patients, there are histopathological 

changes in the lung tissue. The study by Weynand et al 

showed that in patients with diabetes, there was 

thickening of alveolar epithelium, endothelium capillary 

and basal laminaes.
[12]

 These findings were observed in 

an electron microscope. The reduction in PFTs is due to 

acceleration of aging process in connective tissues cross 

links and nonenzymatic glycosylation and alveolar 

surfactant action modification. Some studies also showed 

that the thickening of basal laminae was of the same 

magnitude in lungs as it was in lungs and kidneys. 

Moreover, microangiopathy was found in the study 

which showed reduction in pulmonary capillary blood 

volume this in turn leads to redistribution of the 

pulmonary circulation. Now, the well ventilated areas of 

the lung becomes underperfused.
[13]

 

 

Thorax and lungs are rich in collagen and elastin and the 

nonenzymatic glycosylation of these substances results 

in the stiffening of thorax and lung parenchyma, thus 

developing a restrictive lung disease. Diabetic 

polyneuropathy can also affect neuromuscular functions 

of lungs and this can lead to reducing the pulmonary 

volumes.
[14]

 

 

There are also some studies which have showed that 

there is no co-relation between PFTs and diabetes 

mellitus.
[15]

 Diabetes is a disease of multiple organs and 

hence further research must be conducted in this field to 

find the exact co-relation between the developments of 

lung disease in the diabetic patients. Our study was 

limited as we had a limited number of patients. Further 

studies should be done with a more number of patients.  

 

CONCLUSION 

In patients with diabetes, FEV1 and FVC are reduced. 

FEV1/FVC ratio was not significantly different from the 

controls. Hence, diabetes can possibly lead to restrictive 

lung disease in long term. 
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