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ABSTRACT:

Introduction: Plasma glucose of type 2 Diabetes mellitus is a strong predictor of many complications . The
causative factor of complications in the lung due to type 2 diabetes mellitus is not studied .Objectives : To study
the association between pulmonary functions and plasma glucose in type2 diabetes mellitus and to predict the
causative factors of the pulmonary complications in type 2 diabetes mellitus .Methods: FVC was determined using
spirometry and Plasma glucose (PPPG and FPG) were measured for about 125 diabetic participants and 75
normal participants .Chest measurement and waist measurement was recorded. Results: FVC % in diabetic
was(68.88 + 16.44) and nondiabetic (95.53 + 11.65) P< 0.005.Conclusion: PPPG FPG ,chest circumference and
waist circumference were predictors of decreased FVC in type 2 diabetes mellitus .
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INTRODUCTION:

Diabetes mellitus is a highly prevalent metabolic disease in India. Diabetes result in microvascular (1) and
macrovascular complications even at the initial stage of disorder (2). Complications were largely due to inadequate
glycemic control, oxidative stress and advanced glycation end products.(3) Deleterious effects of diabetes in all
organs of body were studied extensively, except for lungs. Lungs play an vital role in delivery of oxygen and
oxygen is important for glucose homeostasis. Oxygen therapy for OSA(obstructive sleep apnea) improved glycemic
status of the patient(4) and chronic intermittent hypoxia as a result of OSA may cause impaired insulin secretion
which may led to insulin resistance(5). Decreased lung parameters in spirometry examination of type 2 diabetes
mellitus may be a cause of increased incidence of tuberculosis in Indian population (6). Type 2 diabetes mellitus is
associated with central obesity. Central obesity means excess of fat above the hips, this is different from having
excess fat in hips and thighs. Indians are more prone for central obesity. Central obesity is measured with waist
circumference and waist hip ratio, are more in Indians when compared with other population. Fasting serum insulin
of diabetes mellitus patients may be related to waist circumference and body weight.(1) In rural population in
Australia a study tried to find an association between elevated spirometry values and incidence of metabolic
syndrome and diabetes(7) .The relation between plasma glucose values ,chest circumference , waist circumference
and forced vital capacity in type 2 diabetes mellitus has to be studied.

METHODS

This cross sectional study was conducted in a tertiary care medical college hospital .The study was initiated after
the ethical committee approval. Proper consent was obtained. About 125 participants were type 2 diabetic patients
on oral hypoglycemic agents without any other complications of diabetes mellitus . 75 non diabetic participants
participated in the study. Plasma collected and plasma glucose estimated.Type 2 diabetes mellitus patients were
diagnosed according to American diabetes association recommendation of fasting plasma glucose of 126mg/dl or
greater and post prandial glucose of 200mg/dl or greater (8). Participants on oral medicine were included and
patients on insulin were excluded from the study . Detailed history was collected and consent form signed.
Computerized spirometry was used. Chest measurement was done with an inch tape. Patients were asked to stand
erect and all the items from the pocket emptied. Non stretchable measuring tape was placed around the patient’s
chest at the level of nipple and measurement was recorded in centimeters. Waist measurement Measured with non
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stretchable measuring tape, patients were asked to stand erect with feet close to each other. Measuring tape was
placed around the waist, at the level of umbilicus and measurement recorded in centimeters. Spirometry calibration
was checked every day. Calibration was adjusted for Indian race. Disposable mouth piece was used and filters were
also changed for each subject. The Spirometer used was (Chestograph HI-105).Nose clips used. A demonstration
was given to the subject regarding the procedure. American thoracic society guidelines followed. The following
parameter was recorded FVC(forced vital capacity) . Three readings of pulmonary function tests were done and
the best of three readings were considered for assessment . Height and weight recorded. BMI calculated using
formulae body weight in Kg/height2 in meter. Software used was SPSS version 17. Continuous variables were
compared using student t test and expressed as mean+SD. P<0.05 was taken as level of significance. Continuous
variables were compared using student t test

RESULTS

Table 1:Pulmonary function parameters of diabetic and Non diabetic subjects

Parameters Diabetic Non-Diabetic Significance
P<0.005

Age 46.82 + 7.06 46.72 £ 7.03 .094
BMI 26.60 + 4.84 23.93+3.71 .000
Chest Measurement 91.29 £ 9.23 85.86 + 8.24 .000
Waist Measurement 94.27 + 12.37 82.26 + 8.54 .000
214.00 £87.79 124.56+22.91 .000

FPG
PPPG 317.00 £119.22 172.44+33.47 .000
FVC % 68.88 + 16.44 95.53+ 11.65 .000

All the data given are mean + SD.. level of significance (P<0.05).* - denotes significant difference.BMI-Body mass
Index in kg/m*FPG- Fasting plasma glucose g/dIPPPG-Ppost Prandial Plasma glucose -FVC-Forced Vital
Capacity in %

The number of diabetic subjects participated in the study were 125. About 75 age matched controls without
complications of diabetes were included in the study .The age and height of both the groups were almost identical
.The BMI of diabetic participants were 26.60 and that of non diabetic was 23.93 .Many participants in the diabetic
group were obese with BMI greater than 30 compared with nondiabetic participants. The cheat circumference and
waist circumference in type 2 diabetes mellitus were of a greater value when compared with nondiabetic
participants and it was statistically significant. Fasting and post prandial plasma glucose was in diabetic range in
diabetic patients and it was a significant difference when compared with non diabetic .FVC of diabetic subjects was
68.88% .The non diabetic FVC was 95.53% and it was statistically significant p<0.005. The mean FVC value of
diabetic subjects was less compared with non-diabetic subjects as in tablel.The mean waist measurement of diabetic
patients was higher than non diabetic participants as described in table 1. Among the 125 diabetic patients, those
with BMI 25< had waist circumference of 87.29, those with BMI 25-29 had waist circumference of 95.70 and those
with BMI 30< had waist circumference of 103.35.Results from the study show waist circumference (.004) and chest
circumference (.011) were strong predictors of FVC values and fasting plasma glucose (.505) and Post prandial
plasma glucose(.910) were also predictors of FVC values.

DISCUSSION

The forced vital capacity was reduced in diabetic participants when compared with non diabetic participants .
Reduction in FVC in diabetic participants compared with nondiabetic was described by dennis et al(9-11) and
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aparna et al (12). FVC reduction was associated with insulin resistance and diabetes incidence as shown in study
done by Lawlor et al(13). In a study by Lange et al, there was an accelerated decline in FVC among diabetic
patients using insulin than patients on oral drugs (14). In a cross sectional study by RJ Dennis et al, it was found
that the FVC values decreased with inadequate glycemic control(9) while some studies proved FVC decline was
independent of glycemic control(15-17) .In the present study a decrease in FVC value was documented and plasma
glucose was found to be predictor of decreased FVC value.In diabetic participants Hughes k.et al it was proved the
same . The Asians had central obesity when compared with other ethnic races like Chinese and Europeans. Waist
measurement was comparatively high in diabetic participants than nondiabetic participants in the present study.
The central obesity was an important factor associated with insulin resistance.Present study proved waist
circumference as a predictor of decreased FVC ,Yeh et al proved in his study that factors like obesity and
inflammation was associated with impaired lung function (17). Waist circumference was an important factor for
pulmonary function derangement than BMI (18).Waist circumference was associated with glucose intolerance (19).
Asians with high waist circumference were associated with increased incidence of diabetes (20). Asians with high
waist circumference were associated with more incidence of diabetes(20). The Waist circumference showed
increased association with FVC than FEV1 according to a study (21).This study proves that diabetic subjects with
high BMI have a positives correlation with plasma glucose and BMI was positively correlated with insulin
resistance(19) . Chest circumference is a strong predictor decreased FVC value, it was demonstrated by Sandler et
al that elastic recoil of lung will be reduced in diabetic patients and that it is due to the glycosylation of tissue
proteins(22)Diabetes mellitus is associated with decreased lung elastic recoil and volume and Matsubara et al
contributed to the thickened basal lamina of capillaries and alveolus(23).Decreased FVVC may be caused due to
diabetic neuropathy(24) Ramierz et al proved that good glycemic control was associated with prevention of
pulmonary complicationss(25). In a study by chance et al, it is proved that glycemic control was not associated with
decrease in pulmonary function parameters (26) But our study show that lung mechanical abnormalities is more
dependent on the factors like hyperglycemia, chest circumference and waist circumference

conclusion
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