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ABSTRACT

Aim: To determine the patterns of pulmonary dysfunction in diabetic patients and thus to educate the
patients that good glycemic control can prevent or minimize this damage and delay the complications.
Methodology: 200 diabetic patients were included in this study. Standard spirometry was used to
measure Forced vital capacity (FVC) and forced expiratory volume in 1 second (FEV1)

Study design: It was cross-sectional study

Results: The mean age in our study was 45.23+17.056 years. 160(80%) were male patients and 60
(30%) were females. 70(35%) patients were of type 1 diabetes Mellitus and 120(60%) were of type 2
diabetes. 50(25%) were diagnosed with restrictive lung pathology, 10(5%) were found to have
obstructive lung disease and 120(60%) were observed with normal lung function tests. Mild restrictive
pulmonary dysfunction was detected in 36(18%) and 4(2%) were found with moderate restrictive

pulmonary dysfunction.

Conclusions: Lung is usually affected in diabetic patients and is one of the important organ of damage.
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INTRODUCTION

The prevalence of Diabetes Mellitus patients has
raised for the last two to three decades®. DM leads to
decrease in alveolar gas exchange and also
reduction in lung volume. The decline in lung function
is closely related to poor glycemic control? in
diabetics. Diabetes Mellitus leads to reduced lung
function in patients with type 2 diabetess. FEV1 and
FVC are consistently low in diabetics as compared to
healthy individuals with an average reduction of 8%
of predicted value#>. Reduction in lung function is
typically seen also in type 1 diabetes mellitus
patients.Type-1 diabetic patients also showed
reduced TLC and DLCO which is a feature of
pulmonary restrictive dysfunction?.

Study was performed to determine the effects of
diabetes mellitus on pulmonary functions. Diabetes
mellitus is much common in Pakistan.

The objective of the study was to determine the
patterns of pulmonary dysfunction in diabetic
patients.

OPERATIONAL DEFINITIONS:

Forced vital capacity (FVC): It is defined as
maximum volume of air expired with maximum forced
effort from a maximum inspiration expressed in units
per liter.
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Forced expiratory volume in one second (FEV1):
It is defined as maximum volume of air exhaled in the
first second of a forced expiration after full inspiration
expressed as liters.

FEV1/FVC Ratio (FEV1%): The normal ratio is 75-
85%.

Restrictive & Obstructive Pathology: Restrictive
lung dysfunction is defined as increased FEV1/FVC
ratio from normal predictive value.

A patient with an FEV1/FVC ratio less than the lower
limit of normal was declared to have obstructive
pulmonary dysfunction.
Restrictive Lung Dysfunction
Severity:

Normal: FVC = 80% of predicted.
Mildly Impaired: FVC 60% to 79% of predicted
value.

Moderately Impaired: FVC 51% to 59% of predicted
value.

Severely Impaired: FVC 50% or less of the
predicted.

Diabetes mellitus: Defined as fasting blood glucose
level <7.0mmol/l (126mg/dl) and random blood
glucose level of < 11.1 mmol/l (200mg/dI)

Classification of

MATERIALS & METHODS

It was a cross sectional & an observational study.
This study was conducted at outpatient department of
Pulmonology and General Medicine Department
Mayo Hospital Lahore. Sample size was 200 patients
with 5% margin of error and 95% confidence interval
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Inclusion criteria

Diagnosed cases of diabetes mellitus.

Diabetes >10 years.

Non smokers

Patients of either sex

Exclusion criteria:

Patients already having any other underlying lung
disease e.g. Occupational lung disease etc.

Patients of Ml attack in the last one month or patients
of cardiac failure.

Data collection procedure: Patients with diabetes
mellitus, visiting medical and chest outdoor
departments of Mayo Hospital Lahore were entered
in to study in the light of inclusion criteria. Consent
was taken. The information like name, age, sex,
height and weight were recorded. Pulmonary
functions tests were performed by spirometery on
Spirolab 11. All collected information was entered in
specified Proforma.

Data analysis procedure: Data was analysed by
SPSS 17.0. The quantitative variables e.g., age,
height, weight and pulmonary function tests were
expressed in the form of meanzStandard deviation
and range. The qualitative variables e.g., sex,
occupation and spirometery interpretation were
expressed as frequency and percentage.

RESULTS

Study was conducted on 200 diabetic patients. The
mean age was 45.23+17.056 years. The mean FVC
was found to be 2.99+0.49 L while mean predicted
FVC was 3.101+0.399. The mean percent predicted
FVC was observed as 86.1+14.24 and LLN was
2.12+0.40 L. The mean FEV1 was calculated as
2.11+0.49 L while the mean Predicted FEV1 was
calculated as 3.11 +0.39. Mean Percent predicted
FEV1 was calculated as 122.2+20.44 and the LLN
was observed 1.788+0.50 L.

The Mean FEV1/FVC% ratio was 80.99+10.57 L
while the Mean Predicted FEV1/FVC% ratio was
observed 111.02+27.4. There were statistically
significantly differences between spirometry results
between males and females. (p value= 0.004 for
FVC, 0.001for FEV1 and 0.005 for FEV1/FVC).50
patients (25%) were diagnosed as having restrictive
pathology, 10 patients (5%) had obstructive
pathology and 120 patients (60%)were found to have
normal lung function tests.

DISCUSSION

Studies have shown that adult diabetics have
decreased vital capacity as compared to non-diabetic
patients'®1l, This study was conducted on 200
diabetic patients. 50 patients (25%) were diagnosed

with restrictive lung pathology, 10 patients (5%) were
found to have obstructive lung disease and 10
patients (60%) were observed with normal lung
function tests. Mild restrictive pulmonary dysfunction
was detected in 36 patients (18%) and 4 patients
(2%) were found with moderate restrictive pulmonary
dysfunction.

These results were in accordance with
previously published studies. Our study results are in
accordance with the prior studies which also
showed decreased FVC and FEV1 in adult diabetics
as compared with their non-diabetic patients.12:13.14
Lange et al studied 17,506 adult patients in the
Copenhagen for nearly 15 years. They concluded
that FVC and FEV1 were found low in diabetic
patients, with an greater than 8% difference in FVC
between diabetic and nondiabetic patients. Davis et
al conducted a study on 125 Australian patients with
type 2 diabetics for a period of approxmately8 years.
They concluded that FVC and FEV1 declined at
annual rate of 68 and 71 ml / year, respectively.
Litonjua et al'>.performed a study of 352 men with
diabetes mellitus and 352 non-diabetic men in the
Normative Aging Study. They concluded that
patients with diabetes mellitus had low FEV1 and
FVC.

Underlying pathophysiologic mechanisms of
diabetes leading to reduced lung function include,
chest wall glycosylation and increased bronchial tree
secretions & proteins, also thickening of basal lamina
membrane'® and high susceptibility to respiratory
tract infections. Also, hyperglycemia, inflammation,
and oxidative stress induce muscle dysfunction?:18,
ARIC study has showed that type 2 diabetic patients
have reduced lung function as an independent
predictor. Our study summarizes the fact that lower
lung function, particularly decreased vital capacity, is
common among diabetics.

Finally, the findings in our study conclude that
the lung is a target organ for damage in diabetics.

CONCLUSION

Data from our study suggests that the lung is one of
the major target organs for injury in both typel and
type2 diabetic patients. Also good glycemic control
can prevent or minimize this damage.
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