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ABS TRACT  
 

 

BACKGROUND 

We wanted to document abnormalities on spirometry in patients with type 2 

diabetes mellitus (DM) and study the determinants of these. 

 

METHODS 

This is a hospital based cross sectional study. Fifty-two type 2 DM patients 

attending the diabetic clinic of Shri B. M. Patil Medical College Vijayapur, Karnataka, 

were included in this study and they underwent spirometry after giving consent for 

the study. The absolute FEV1 and FVC were compared with the predicted ones and 

expressed as a percentage of the predicted values. Additional information collected 

were, gender, age, weight, height and the latest glycated haemoglobin. Data was 

presented as mean ± SD. χ2 test was used to study differences in proportions and 

Pearson’s coefficient was calculated for correlations. 

 

RESULTS 

52 patients with type 2 DM were recruited in this study between November 2015-

July 2017. Thirty were males (58%) and twenty-two (42%) were females. Forty-five 

patients (86%) had restrictive abnormality on PFT in our study. In seven patients, 

PFT reports were normal. The mean FEV1, FVC & FEV1/FVC were 75% pred, 70% 

pred and 117 respectively. Out of 52 patients only 7 patients were having normal 

PFT study while remaining 45 patients were restrictive form of abnormality on PFT 

which was statistically significant (p <0.05). 

 

CONCLUSIONS 

Spirometric abnormalities are common in Type 2 DM and is a significant 

determinant of the same. 
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BACK GRO UND  
 

 

 

Diabetes mellitus is a modern-day disease. It is increasing in 

incidence, prevalence and complications associated with it.[1] 

Chronic hyperglycaemia is responsible for the damage, 

dysfunction, and failure of various organs, like the eyes, 

kidneys, nerves, heart, lungs and blood vessels. The diabetes 

mellitus is a life-long disease, involving multiple systems of 

the body with devastating complications, which end up in 

severe disability and death.[2] The damage, dysfunction and 

their complications of various organs are mainly a 

consequence of macro-vascular and micro-vascular 

damage.[3] The mechanism of pulmonary damage & 

dysfunction in chronic hyperglycaemia is uncertain, though it 

has been suggested that the chronic hyperglycaemic is 

responsible for the chronic pulmonary inflammation, 

resulting in air way damage.[4,5] The decreased levels of 

antioxidant and increased susceptibility of lungs to oxidative 

stress results in the subsequent loss of lung function.[6] The 

studies have demonstrated that the thickening of, the walls of 

alveoli, alveolar capillaries and pulmonary arterioles are 

responsible for pulmonary dysfunction and it’s complications 

in diabetes mellitus.[7,8] The chronic hyperglycaemia damages 

the connective tissues elements like collagen and elastin 

which is associated with the pulmonary damage and 

dysfunction.[9] The patients with diabetes mellitus have 

impaired immune system, because of this there is impairment 

in pulmonary function.[10] The clinical symptoms in diabetic 

patients are shortness of breath, dyspnoea, wheezing and 

easy fatigability make clinicians more alert to coronary artery 

disease (CAD) than respiratory illness. The lungs are also a 

target organs in diabetic patients, and such clinical features 

might be due to pulmonary dysfunction and complications 

rather than CAD alone, and prompt evaluation of cardio-

respiratory system is must in diabetic patients.[11] The 

advancement in technology have made the spirometry more 

accurate, reliable and easy to use in daily clinical practice. 

Spirometry is a basic pulmonary function test (PFT) which 

assesses the lung volumes and flows, helps in detecting 

obstructive and restrictive impairment in lung function.[12] It 

is now regarded as an integral component of any respiratory 

medical surveillance program.[13] The utility of spirometry in 

diabetes mellitus patients, was highlighted when the inhaled 

insulin therapy option was introduced for treatment of 

diabetes mellitus.[14,15] Hence the present study “The 

spirometric abnormalities in patients with type 2 diabetes 

mellitus”. 

 

 
 

ME TH OD S  
 

 

Patients attending diabetic clinic of a tertiary care teaching 

hospital during November 2015 to July 2017 were included 

in this study after informed consent. 52 patients were 

consented for this study. All the patients were diabetic 

according to American Diabetes Association (ADA) criteria.[16] 

The following information was collected about each patient: 

gender, date of birth duration of diabetes weight in 

kilograms, height in centimetres latest glycated haemoglobin. 

Glycated haemoglobin. A chest Roentgenogram in posterior – 

anterior (PA) view was performed in all the patients. 

The patients then underwent spirometry on the Spirotech 

PFT System (Clarity India.) in accordance with the American 

Thoracic Society standards as described previously.[17,18] The 

following parameters were recorded: Forced Vital Capacity 

(FVC) in litres, Forced Expiratory Volume in 1st second 

(FEV1) in litres and the ratio of FEV1 to FVC (FEV1/FVC).The 

best of three such forced expiratory records were taken for 

the study. 

The absolute FEV1 and FVC were compared with the 

FEV1 and FVC predicted based on height, age and gender and 

thereby expressed as a percentage of predicted. A restrictive 

ventilatory disturbance was diagnosed when the FVC was 

less than 80% of the predicted ratio but the FEV1/FVC ratio 

was greater than 0.7. An obstructive ventilatory disturbance 

was diagnosed when the FEV1 was low (i.e. <80% of the 

predicted) in the presence of a normal FVC (>80% of the 

predicted) or when the FEV1/FVC ratio was <0.7. 

 

Statistical Analysis 

Data were presented as mean ± SD. χ2 test was used to study 

differences in proportions and Pearson’s coefficient was 

calculated for correlations. Statistical analysis was performed 

on SPSS version 13. 

 

 
 

 

RES ULT S  
 

 

 

52 patients with type 2 DM were recruited in this study 

between November 2015 to July 2017. Out of 52, males 

30(58%) and 22(42%) females. The mean BMI was 23±2.4 

kg/m2 and HbA1c was 8.8. The mean duration of diabetes 

was approximately 12 years. The Chest Roentgenogram was 

normal in all the patients. The mean FEV1, FVC & FEV1/FVC 

were 75% pred, 70% pred and 117 respectively. The FEV1, 

FVC & FEV1/FVC were compared between males and 

females, which is statistically insignificant but had 

statistically significant difference with respect to BMI & 

HbA1c (p <0.05).Out of 52 patients only 7 patients were 

having normal PFT study while remaining 45 patients were 

having restrictive form of abnormality on PFT which was 

statistically significant (p <0.05). Out of 45 patients, 27 were 

having mild, 13 were having moderate and 5 were having 

sever restrictive pattern of PFT. The severity of restriction 

correlated to the duration & poor glycaemic control, of type 2 

diabetes mellitus. 

 
Age (Mean) 62.80 Years 
Male/Female 30/22 

Duration of DM2 (mean)±SD 11.94 ± 1.41 

HbA1c (mean)±SD 8.80±1.70 

BMI (mean)±SD 23.14±2.0 
FVC% Pred (mean)±SD 64±4.24 

FEV1% Pred (mean)±SD 75.03±4.95 

FEV1/FVC (mean)±SD 117.05±14.85 

Table 1. Variables 

 
Variables Male Female 

Age (mean)±SD 62±12.73 63±4.95 (p = 0.73) 

Duration of DM2 (mean)±SD 12.5±1.41 11.2±2.83 (p = 0.03) 
HbA1c (mean)±SD 7.3±0.99 11.8±1.70 ( p < 0.0001) 

BMI (mean)±SD 21.6±6.96 25.3±8.92 (p = 0.09) 

FVC% Pred (mean)±SD 64±4.24 64±6.36 (p = 1.00) 
FEV1 % Pred (mean)±SD 72±2.83 80±12.73 (p = 0.0016) 

FEV1/FVC (mean)±SD 113±11 123±17.68 (p = 0.0154) 

Table 2. Male: Female Comparison 
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Normal 7(13.46%) 
Abnormal 45(86.54%) 

Table 3. PFT Reports 

Mild restriction (FVC 60-80% of the predicted) 27(60%) 

Moderate restriction (FVC 40-59% of the predicted) 13(28.89%) 
Sever restriction (FVC <40% of the predicted) 05(11.11%) 

Table 4. Abnormal PFT Reports 

 
Variables  

(Mean)±SD 
Mild  

27(60%) 
Moderate 

13(28.89%) 
Severe 

05(11.11%) 
Age 62±5.66 63±4.74 70±9.19 

BMI 24±2.01 22±1.45 20±5.52 
Duration of DM2 10±2.83 12±3.54 20±3.14 

HbA1c 12±1.70 12±1.48 7.5±1.13 

FVC% Pred 65±4.24 51±4.24 31±0.70 
FEV1% Pred 76±4.95 61±12.73 37±6.36 

FEV1/FVC 115±14.84 119±33.94 121±14.85 

Table 5. Restrictive PFT Reports 

 

 
 

 

DI SCU S SI ON  
 

 

In our study it was showed the majority of patients with type 

2 diabetes were having abnormal PFT. The FEV1, FVC & 

FEV1/FVC were compared between males and females, which 

is statistically insignificant but had statistically significant 

difference with respect to BMI & HbA1c (p <0.05). Out of 52 

patients only 7 patients were having normal PFT reports 

while remaining 45 patients were having restrictive form of 

abnormality on PFT which was statistically significant (p 

<0.05). Out of 45 patients, 27 were having mild, 13 were 

having moderate and 5 were having severe restrictive pattern 

of PFT. The severity of restriction correlated to the duration 

& poor glycaemic control, of type 2 diabetes mellitus. 

Meo. S.A. et al., conducted the similar study in Asian 

population in Saudi Arabia and had reported the similar 

findings when compared with control. The effect of BMI in 

reducing lung function has been well documented by Li AM. 

The effect of BMI in reducing lung function may be due to 

reduced chest wall compliance and increased airway 

resistance.[19] The Agarwal et al revealed that pulmonary 

function is indeed impaired in patients of DM as compared to 

controls.[20] 

Tangadhuri. et al., study showed lung the pulmonary 

functions FVC, FEV1, PEF and FEF 25%-75% are decreased in 

Type-2 diabetes mellitus compared to controls.[21] Karale et 

al.[22] decreased FVC as the duration of diabetes increased. 

FVC at 5-6 years of duration is 3.60±0.45, at 6-10 years of 

duration is 3.20±0.48 and >10 years duration is 2.97±0.29. 

There was a decrease in FVC as the duration of diabetes 

increased with a P value = 0.002 which is highly significant. 

Which was similar to our study. Karale et al. & our study is in 

agreement with Wendy DA et al who studied the glycaemic 

exposure is associated with reduced pulmonary function in 

type-2 diabetes found a decrease in FVC at an annual rate of 

68 ml/year.[23] 

Gregory L. Kinney et al. have observed a moderate 

reduction in FVC, FEV1 and diffusing capacity for carbon 

monoxide of the lung in patients with type 1 and type 2 

diabetes [24] Similarly, Mori H et al. have found that increased 

duration of diabetes is associated with proportionate loss of 

% DLCO. They also suggested that pulmonary function tests 

such as %VC, FEV1 and PaCO2 had no significant association 

with duration of diabetes. [25] 

The Copenhagen City Heart Study done over 15 years 

showed that there was consistently lower (FEV1) and (FVC) 

in diabetics compared to normal individuals.[26] 

Muhammad Irfan et al., studied PFT in diabetics and 

showed that there was a significant reduction in forced vital 

capacity (FVC), FEV1 and slow vital capacity. They also 

studied that impaired lung function was independent of 

smoking and is likely to be a complication of diabetes 

itself.[27] David A. Kaminsky have opined that lung function is 

an important marker of increased risk of mortality in diabetic 

patients. Further, it is suggested that low FEV1 is a marker of 

diabetes or poor glycaemic control, it is better to add the 

spirometer to the equipment available for monitoring the 

control of diabetes and its important complications.[28] 

Wendy A. Davis et al. showed that reduced lung volumes 

are the result of chronic complications of DM and is related to 

glycaemic exposure. They also revealed that airflow 

limitation is a predictor of mortality.[24] 

Bruce B. Duncan et al. have found in their study that an 

increase in levels of interleukin-6 signifying a low-grade 

inflammation may predict an impending onset of type 2 

diabetes.[29] Connie C.W. Hsia have stated that moderate lung 

restriction is seen in type 2 diabetes as in type 1 diabetes. 

FVC and FEV1 are proportionately reduced as the increase in 

glycaemic levels and loss of lung diffusing capacity (DLCO).[26] 

The all currently available data supports the association 

between diabetes mellitus and impairment in lung function 

but the exact pathophysiological mechanism responsible for 

this association is uncertain. The studies have demonstrated 

that the impairment in lung function in diabetes is due to the 

chronic inflammation, increases oxidative stress, impaired 

immunity and recurrent chest infections. The Cross-sectional 

studies have suggested that there is 3-10% lower lung 

volumes in patients with diabetes mellitus than non-diabetic 

adults, independent of BMI and smoking status.[30] 

If the association between the microangiopathy in 

diabetes mellitus and pulmonary dysfunction is clearly 

established & explained, the inconsistency regarding lung 

function decline in the longitudinal analyses can be attributed 

to the lack of stratification of participants with diabetes by 

the presence or absence of microangiopathy. Chance et al.[31] 

have showed that the lung function measurements correlated 

with extra-pulmonary microangiopathy. There is rise in 

incidence rate of Diabetes, Obesity, Heart failure which in 

turn negatively impact lung function at population level. If 

patients with diabetes exhibit subclinical pulmonary 

dysfunction, in the context of hypoxia associated with acute 

or chronic lung conditions such as Pneumonia & COPD or 

hypoxia associated with fluid overload secondary to heart 

failure, the loss of pulmonary reserve may become clinically 

important.[32] 

The thorough understanding of pulmonary dysfunction in 

patients with diabetes is needed and is must, in the context of 

pursuing insulin delivery via inhalation route to treat 

diabetes mellitus.[33-36] Pre-existing lung dysfunction may 

interfere with the inhaled drug absorption and 

bioavailability. The chronically inhaled insulin can cause lung 

toxicity and worsen the already reduced lung function by its 

pro-inflammatory and potential immunogenic                  

properties.[33-36] The complete and thorough understanding 

pulmonary function in patients with diabetes mellitus may 
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improve patient selection and guide insulin delivery via 

inhalers. 

 
 

 

 

CONC LU S ION S  
 

 

 

Spirometric abnormalities are common in type 2 DM and are 

significant determinants of the same. 
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