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ABSTRACT 
 

Chronic hyperglycemia in Type 2 Diabetes Mellitus (T2 DM) is associated with ongoing damage, 
dysfunction, and failure of many organs, particularly the eyes, kidneys, nerves, heart, lungs, blood 
vessels and the diabetic patients may have considerable reductions in lung functioning. Diabetes 
Mellitus, Peak Expiratory Flow, and Fasting Blood Sugar are some of the terms used in this study. 
One hundred T2 DM patients, ranging in age from 30-70 years old and of either gender, were 
submitted to spirometry, vital parameters were recorded, glycated hemoglobin (HbA1c) and fasting 
blood sugar (FBS) were evaluated, and healthy controls were a matched. Diabetics forced vital 
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capacity (FVC) ranged from 1.51 to 4 (Liters) with a mean of 2.4 ±0.6SD, whereas controls' FVC 
ranged from 2.2 to 4.74 with a mean of 3.14 ±0.7SD and a significant P value. (P<0.001) diabetics 
peak expiratory flow rate (PEFR) ranged from 188 to 459 (liters per minute) with a mean of 288 
±70SD, whereas controls PEFR ranged from 243 to 571 with a mean of 373±74 and a significant P-
value. When compared to male diabetics, the PEFR in female diabetics was 239 ±38SD with a 
significant P-value. Spirometric parameters in male diabetics were found to be insignificant when 
compared to healthy controls (P <0.001). In both sexes, HbA1c and FBS were shown to be 
extremely significant when compared to controls. Variable PEFR in healthy controls and in the lung 
function was found to be impaired in female diabetics, but male diabetics had a normal PEFR.  
 

 
Keywords: Diabetes mellitus; peak expiratory flow; fasting blood sugar. 
 

1. INTRODUCTION 
 
Diabetes Mellitus (DM) affects more than 366 
million people worldwide, with Pakistan ranking 
eighth [1]. Damage and dysfunction of multiple 
systems are caused by DM. The pulmonary 
consequences of diabetes mellitus are poorly 
understood. Pulmonary damage in most diabetic 
patients is asymptomatic at first and rarely 
manifests as symptoms [2]. The increased 
systemic inflammation linked to diabetes may 
induce pulmonary inflammation, which damages 
the airways [3]. In mice, diabetes exacerbated 
the inflammatory response and the resulting lung 
damage. Lung function is lost as a result of a 
decline in lung antioxidant activity and greater 
vulnerability to environmental oxidants [4]. 
Pulmonary difficulties in DM are caused by the 
thickening of alveolar, alveolar-capillary, and 
pulmonary arteriole walls, which results in 
pulmonary dysfunction [5]. Spirometry is a 
noninvasive method for determining the 
physiological reserves in a vast microvascular 
bed that is not impacted by diabetes clinically [6]. 
In diabetic patients, lung function may provide 
important indicators of the course of systemic 
microangiopathy [7]. FVC and FEV1were found 
to be significantly and inversely related to 
diabetes [8]. Due to diabetes-related systemic 
inflammation, which causes pulmonary 
inflammation and airway injury, hyperglycemia in 
DM may result in a loss in lung function [9]. Lung 
function may be harmed as a result of reduced 
antioxidant defense and immune function 
impairment. Due to alterations in collagen and 
elastin, as well as micro-angiopathy, DM can 
induce pulmonary problems. 
 
In T2DM respiratory involvement causes 
breathlessness with exertion, orthopnea, and 
increased susceptibility to respiratory infections 
[10]. The altered chemotactic, phagocytic, and 
bactericidal activities of polymorphonuclear 
leukocytes, as well as reduced phagocytic 

function in diabetic patients, contribute to the 
increased vulnerability to pulmonary infection 
[11]. Inspiratory and expiratory capacity is 
reduced because of respiratory muscle 
weakness, lowering vital capacity [12]. As a 
result, measuring VC is an effective way to 
detect respiratory muscle weakening. Airflow 
blockage, as well as restriction, can lower FVC. 
According to an electron microscopic 
investigation, all sections of the lung are equally 
damaged in diabetic patients, and the thickness 
of the basal lamina in both the lungs and the 
kidneys is of the same degree [13]. Lung function 
in diabetic patients can be used to track the 
evolution of systemic microangiopathy, which is 
encouraged in T2 diabetics to keep their BMI 
within normal ranges and minimize the        
effects on lung function. We hypothesized that 
DM could be linked to a decline in lung functions. 
Exercise and good food habits should be 
prioritized. 

 
2. MATERIALS AND METHODS 

 
This study was conducted at Peoples University 
of Medical & Health Sciences Nawab shah 
Pakistan. From June 2020 to June 2021. The 
study enlisted the participation of 150 people. T2 
Diabetes Mellitus affected one hundred people. 
They were compared to a group of 50 healthy 
people. The study excluded participants having a 
history of Asthma, Hypertension, Obesity, 
Smoking, COPD, Anemia, Cardiac Failure, or 
DM complications.  

 
Spirometry was performed on all patients and 
controls, and vital values, as well as height and 
weight, were recorded. Biochemical analysis was 
performed on blood samples. Anthropometric 
measures, BMI, spirometric parameters (FVC, 
FEV1, FEV1/FVC, and PEF), and biochemical 
variables (HbA1c and FBS) were also taken into 
consideration. 
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2.1 Statistical Analysis 
 
SPSS version 25.0 was used for the statistical 
analysis. Finding the means, calculating the 
standard deviation, and calculating the standard 
error of the mean were used to compare FVC, 
FEV1, PEFR, and Percentage ratio, FBS, and 
HbA1c. Spirometric evaluations, FBS, and 
HbA1cwere all subjected to the T-test. 
 

3. RESULTS 
 
In this study, the male-female ratio was 1: 1.03. 
In Table 1 Spirometric values, Forced Vital 
Capacity (FVC), Forced Expiratory Volume in 1

st 

second (FEV1), Peak Expiratory Flow (PEF), and 
the ratio of FEV1 and FVC were compared 
between the T2 DM patients and healthy 
controls. The minimum value for FVC was 1.51 
Liter per minute (L/min) and a maximum of 
3.99L/min with a mean of 2.4± 0.6in patients. In 
control was between 2.2 and 4.74L/min with a 
mean of 3.14 ± 0.5. The minimum value for 
FEV1was 1.4 and the maximum was 3.50L/min 
with a mean of 2.0 ± 0.5 in patients. In control, 
FEV1was between 1.5 and 3.95 L/min with a 
mean of 2.5 ± 0.4. The minimum value for FEV1/ 
FVC was 69 L/min and a maximum of 98 L/min 
with a mean of 85 ± 7.99 in patients. In control, 
FEV1/FVC ratio was between 77 and 97 L/min 
with a mean of 86 ± 6.5. The minimum value for 
PEF was 188 L/min and a maximum of 459 L/min 
with a mean of 288 ± 70 in patients. In control, 
PEF was between 243 and 571 L/min with a 
mean of 373 ± 74. All cases and controls were 
analyzed for comparison of biochemical variables 
such as Fasting blood Sugar and Glycated 
Hemoglobin. The minimum FBS level in cases 
was 83 and the maximum 299 mg per dl 
withmean173 ± 57. In Controls minimum FBS 
level was 69 and the maximum was 104 mg per 

dl with a mean of 93 ± 8.0. The minimum HbA1c 
level in cases was 5.99 and maximum 12.7 % 
with a mean of 8.7± 1.16. In Controls      
minimum HbA1c level was 4.4 and the   
maximum was 5.94% with a mean of 5.1±0.2 
(Table1). 
 
In Table 2 the Spirometric values, Forced Vital 
Capacity (FVC), Forced Expiratory Volume in 
1

st
second (FEV1), Peak Expiratory Flow (PEF), 

and the ratio of FEV1 and FVC were compared 
between the 49 diabetic female patients and 24 
healthy control females. The minimum value for 
FVC was 1.51 L/min and a maximum of 2.89 
L/min with a mean of 2.2 ± 0.2 in patients. In 
controls, FVC was between 2.9 and 3.82 L/min 
with a mean of 2.8 ± 0.3. The minimum value for 
FEV1 was 1.1 and a maximum of 2.84 L/min with 
a mean of 1.6 ± 0.1 in patients. In control, FEV1 
was between 1.99 and 3.43L/min with a mean of 
2.5 ± 0.2. The minimum value for FEV1/ FVC 
was 75 L/min and a maximum of 97L/min with a 
mean of 84 ± 9 in patients. In control, FEV1/ FVC 
ratio was between 77 and 97 L/min with a mean 
of 87 ± 6.2. The minimum value for PEFR was 
188 L/min and a maximum of 321 L/min with a 
mean of 239 ± 38 in patients. In control, PEFR 
was between 243 and 441 L/min with a mean of 
345 ±50. In the study group, all cases and 
controls were analyzed for comparison of 
biochemical variables, Fasting blood Sugar, and 
Glycated Hemoglobin. The minimum FBS level in 
female cases was 83 and the maximum 289 mg 
per dl with a mean of 156 ± 48. In Controls 
minimum FBS level was 78 and the maximum 
102 mg per dl with a mean of 93 ± 5.8. The 
minimum HbA1c level in cases was 6.4 and 
maximum 10 % with a mean of 8.6 ± 0.8. In 
Controls minimum HbA1c level was 4.4 and the 
maximum 5.8 % with a mean of 5.1 ± 0.2     
(Table 2). 

 
Table 1. Comparison of Spirometric and Biochemical parameters between Patients and 

Controls 

 

Variables  Patients  

Mean± SD  

Range  Control 
Mean± SD  

Range  P value  

FVC (L/min)  2.4 ± 0.6 1.51 – 3.99 3.14 ± 0.5 2.2 – 4.74 < 0.05  

FEV1 (Litres)  2.0 ± 0.5 1.4 – 3.50 2.5 ± 0.4 1.5 – 3.95 > 0.05  

Percentage ratio (%) 85 ± 7.99 69 – 98 86 ± 6.5 77 – 97 > 0.05  

PEFR (litres/min)  288 ± 70 188 – 459 373 ±74 243 - 571 < 0.05  

FBS (mg/dl)  173 ± 57 83 – 299 91 ± 8.0 69 – 104 < 0.001  

HbA1c (%)  8.7 ± 1.16 5.99 – 12.7 5.1 ± 0.2 4.4- 5.94 <  0.001 
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Table 2. Comparison of Spirometric and Biochemical parameters between Female Patients and 
Controls 

 

Variables  Patients    
Mean± SD  

Range  Control   
Mean± SD  

Range  P value  

FVC (litres)  2.2 ± 0.2  1.51 – 2.87  2.7 ± 0.3  2.7 – 3.82  > 0.05  
FEV1(litres)  1.6 ± 0.1  1.1– 2.84  2.5 ± 0.2  1.99 – 3.43  > 0.05  
Percentage ratio (%) 84 ± 9  74 – 97  87 ± 6.2 77 – 97  > 0.05  
PEFR (litres/min)  239 ± 38  188 - 321  345 ± 50  243 – 441  < 0.001  
FBS (mg/dl)  156 ± 48  83 - 289  93 ± 5.8 78 – 102  < 0.001  
HbA1c (%)  8.6 ± 0.8  6.4 – 10  5.1 ± 0.2  4.4 – 5.8  < 0.001  

 
Table 3. Comparison of Spirometric and Biochemical parameters between male Patients and 

Control 
 

Variables  Patients 
Mean± SD  

Range  Control  
Mean± SD  

Range  P value  

FVC (litres)  2.99 ± 0.6 1.85 – 3.99 3.1 ± 0.6 2.2 – 4.74 > 0.05  
FEV1(litres)  2.4 ± 0.6 1.18 – 3.90 2.6 ± 0.5 1.09-3.95 > 0.05  
Percentage ratio (%) 86 ± 7.5 66-98 86 ± 8.3 81 - 95 > 0.05  
PEFR (litres/min)  344 ± 75 221-563 354 ± 82 199 - 519 > 0.05  
FBS (mg/dl)  190 ± 8.6 104 - 299 91 ± 9.2 69-104 < 0.001  
HbA1c (%)  8.7 ± 1.34 5.99 -12.86 5.1 ± 0.2 4.74- 5.74 < 0.001  

 
In Table 3 the Spirometric values, Forced Vital 
Capacity (FVC), Forced Expiratory Volume in 
1

st
second (FEV1), Peak Expiratory Flow Rate 

(PEFR), and the ratio of FEV1 and FVC were 
compared between the male patients and 
controls. The minimum value for FVC was 1.86 
L/min and a maximum of 3.99 L/min with a mean 
of 2.99 ± 0.6 in patients. In control, FVC was 
between 2.2 and 4.74with a mean of 3.1 ± 0.6 
L/min. The minimum value for FEV1 was 1.18 
L/min and a maximum of 3.90 with a mean of 2.4 
± 0.6 in patients. In control, FEV1 was between 
1.09 and 3.95 L/min with mean2.6 ± 0.5. The 
minimum value for FEV1/ FVC was between 66 
and 98 L/min with a mean of 86 ± 7.5in patients. 
In controls, the FEV1/ FVC ratio was between 81 
and 95 L/min with a mean of 86 ± 8.3. 
 

The minimum value for PEFR was 221 L/min and 
a maximum of 563 L/min with a mean of 344±75 
in patients. In controls, the PEFR was between 
199 and 519 L/min with a mean of 354 ± 82. In 
the study group, all cases and controls were 
analyzed for comparison of biochemical variables 
i.e. Fasting blood Sugar, and Glycated 
Hemoglobin combined for both sexes. The 
minimum FBS level in cases was 104 and a 
maximum of 299 mg per dl with a mean of 190 ± 
8.6. In Controls minimum FBS level was 69 and 
the maximum 104 mg per dl with a mean of 91 ± 
9.2. The minimum HbA1c level in cases was 5.99 
and maximum 12.86 % with a mean of 8.7 ± 
1.34. In Controls minimum HbA1c level was 4.75 

and the maximum was 5.74% with a mean of 5.1 
± 0.2 (Table 3). 

 
4. DISCUSSION 

 
Hyperglycemia causes the development of 
glycation end products, which are then deposited 
in various tissues, resulting in diabetes 
retinopathy, neuropathy, kidney, and lung 
dysfunction. The mean FBS in our study was 173 
± 57 SD inpatients and 91 ± 8.0SD in controls, 
indicating a 58percent shift with a significant P-
value (P 0.001). Patients had a mean HbA1c of 
8.7 ± 1.16 SD, while controls had a mean HbA1c 
of 5.1 ± 0.2 SD, indicating a 61percent reduction 
with a significant P-value (P 0.001). Agarwal’s 
[14] findings are in line with our observations. He 
discovered that T2 diabetics with impaired lung 
function had significantly higher mean fasting 
blood glucose, postprandial blood glucose, and 
HbA1c levels (P 0.001). McKeever [15] and 
colleagues discovered that an increase in mean 
HbA1c was linked to lower FVC and FEV1. 
However, Klein and Kabeya [16,17] found that 
the reduction in lung function over time was 
identical in nondiabetics and diabetics in the 
Normative Aging Study and that the results did 
not change after stratifying for smoking status. 
These findings were in contrast to our findings, 
which demonstrated that participants who 
acquired diabetes during the follow-up period 
had lower FEV1 and FVC before the disease 
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started than those who did not [18]. Spirometry is 
a simple, reliable, non-invasive diagnostic 
technique that can help diabetics and individuals 
who are not diabetic but have compromised lung 
functions take early preventive actions. The 
Spirometric values FVC, FEV1, Percentage ratio, 
and PEFR were statistically significant in this 
investigation. Diabetes patients exhibited 
significantly lower FVC and FEV1 than non-
diabetic controls, according to Mohammad Irfan 
and colleagues [19]. They concluded that 
impaired lung function is a long-term 
consequence of diabetes. This could be related 
to biochemical changes in lung collagen and 
elastin constituents, as well as non-enzymatic 
glycosylation of proteins caused by persistent 
hyperglycemia, culminating in microangiopathy. 
Reduced lung function has also been linked to 
respiratory muscle weakness caused by 
autonomic and phrenic neuropathy [20]; 
however, the glycemic status of the two groups 
was not compared. Fasting blood sugar and 
glycated hemoglobin were used to examine the 
glycemic status of patients and controls in our 
investigation, which revealed a substantial drop 
in isoperimetric parameters. When compared to 
matched controls, Meo's study on Saudi diabetes 
patients revealed significant reductions in FVC, 
FEV1, and PEF. They also discovered a 
substantial link between a dose-effect response 
of disease duration and reduced pulmonary 
function impairment in diabetes individuals. 
However, Agarwal’s study in India found no 
variations in the pulmonary function indices FVC, 
FEV1, PEF, and maximal static inspiratory and 
expiratory pressures. The study's biggest flaw 
was the minimal number of patients in each 
group. However, in our investigation, a sufficient 
number of participants were enlisted who had a 
substantial decrease in FVC and PEF. The 
difference in FEV1 between patients and controls 
was negligible. (P less than 0.05) Sanjeev found 
insignificant FEV1 in the female group who were 
not using oral medication, which was similar to 
our findings [21]. In non-smokers, Walter and 
Litonjua similarly showed negligible FEV1. 
Similarly, in two groups of patients with 
disproportionate changes in FEV1 and FVC with 
a heterogeneous pattern of lung impairment, 
FEV1 was somewhat lowered but not 
significantly. Reduced FVC and FEV1 were 
found to predict the development of diabetes 
later in life [22]. This supports our hypothesis that 
deteriorated lung function could be a potential 
predictor of developing diabetes mellitus. The 
FEV1/FVC (percentage ratio) in patients varied 
from 69 to 98, with a mean of 86.7SD, whereas 

the control ranged from 77 to 97, with a mean of 
87.5SD, indicating a negligible P value (P <0.05). 
This finding agrees with Sanjeev's discovery that 
the FEV1/FVC ratio was statistically insignificant. 
The restrictive but not obstructive dysfunction 
resulted in significant decreases in FVC, FEV1, 
and the percentage ratio (FEV1/FVC) [23]. The 
restrictive kind of pulmonary impairment 
produced by basal lamina thickness, fibrosis, and 
non-enzymatic glycosylation of chest wall and 
bronchial tree proteins could explain the non-
significant percentage ratio in our investigation. 
Patients had PEFRs ranging from 188 to 459, 
with a mean of 288 ± 70 SD, while controls had 
PEFRs ranging from 243 to 571, with a mean of 
373 ± 74SD. With a strong P value, there is a 76 
percent change. (Note: P<0.05) Ozoh's [24] 
findings are consistent with our research. He 
discovered that diabetes patients' PEFR was 
considerably lower than healthy controls. Kanya 
Kumari's [25] study on Indian diabetics found that 
FVC, FEV1, FEV1/FVC, PEFR, and FEF were 
reduced by 24-74 percent when compared to 
expected values. T2 DM was also linked to a 
restrictive pattern of respiratory abnormalities, 
according to her findings. The restrictive 
character becomes more pronounced as the 
duration of diabetes grows. However, several 
investigations have found the contrary. Forced 
vital capacity, forced expiratory volume in the first 
second, and forced expiratory flow in the mid-
expiratory phase were all within the predicted 
ranges, although the residual volume/total lung 
capacity ratio was somewhat higher. According 
to Sinha, pulmonary functions such as forced 
vital capacity, forced expiratory volume in the first 
second, peak expiratory flow rate, and maximal 
static inspiratory and expiratory pressures did not 
change across the three groups. In this study, we 
examined the FVC, FEV1, FEV1/FVC, and PEFR 
of male T2 diabetics to healthy adult males and 
found no statistically significant differences (P > 
0.05). Our findings could be explained by the fact 
that our T2 Diabetic participants were soldiers 
who exercised and ate well. DM did not affect 
their BMI or lung function. A study by 
Dharwakder [26] found that lung functions in T2 
diabetics were lowered due to respiratory muscle 
weakness and suggested that rigorous glycemic 
control and regular breathing exercises to 
strengthen the respiratory muscles could 
enhance pulmonary function tests in diabetics. 
When we compared FVC, FEV1, FEV1/FVC, and 
PEFR of female T2 Diabetics to healthy adult 
females, we discovered that FVC, FEV1, 
andFEV1/FVC were statistically significant (P 
0.05), whereas PEFR was extremely significant 
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(P: 0.001). This finding is consistent with the 
findings of Ozoh's study, which found lower PEF 
in female T2 diabetic Nigerians with a restrictive 
lifestyle. 
 

5. CONCLUSION 
 
When both sexes' lung functions were combined, 
FVC and PEFR were found to be impaired in 
T2DM patients. Female diabetics have a lower 
PEFR than healthy controls, but male diabetics 
have a normal PEFR. 
 

CONSENT 
 
Participants gave their consent to participate in 
this study. 
 

ETHICAL APPROVAL 
 
The approval was taken from the university's 
ethical committee. 
 

COMPETING INTERESTS 

 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 

 
1. Schmidt AM. Highlighting Diabetes 

Mellitus: The Epidemic Continues. 
ArteriosclerThrombVasc Biol. 2018 
Jan;38(1):e1-e8.  

2. Casqueiro J, Casqueiro J, Alves C. 
Infections in patients with diabetes 
mellitus: A review of pathogenesis. Indian 
J Endocrinol Metab. 2012;16 Suppl 
1(Suppl1):S27-S36.  

3. Khateeb J, Fuchs E, Khamaisi M. Diabetes 
and Lung Disease: A Neglected 
Relationship. Rev Diabet Stud. 2019;15:1-
15.  

4. Tan BL, Norhaizan ME, Liew WP, 
Sulaiman Rahman H. Antioxidant           
and Oxidative Stress: A Mutual        
Interplay in Age-Related          
Diseases. Front Pharmacol. 2018;9:    
1162. 

5. Goldman MD. Lung Dysfunction in 
Diabetes. Diabetes Care. 2003;26(6): 
1915–1918.  

6. American Diabetes Association. Diagnosis 
and classification of diabetes 
mellitus. Diabetes Care. 2009;32 Suppl 
1(Suppl 1):S62-S67.  

7. Dr. Rekha Mehani, Dr. Sheema Maqsood. 
Pulmonary function assessment in patients 
with type 2 diabetes mellitus. Int J Med 
Res Rev. 2021. Feb.28 ;9(1):21-8. 

8. Ford, E. S.; Mannino, D. M. Prospective 
Association Between Lung Function and 
the Incidence of Diabetes: Findings from 
the National Health and Nutrition 
Examination Survey Epidemiologic Follow-
Up Study. Diabetes Care, 2004. 27(12), 
2966–2970.  

9. Daryabor, Gholamreza; Atashzar, 
Mohamad Reza; Kabelitz, Dieter; Meri, 
Seppo; Kalantar, Kurosh (2020). The 
Effects of Type 2 Diabetes Mellitus on 
Organ Metabolism and the Immune 
System. Frontiers in Immunology, 11(), 
1582–. doi:10.3389/fimmu.2020.01582  

10. Klekotka RB, Mizgała E, Król W. The 
etiology of lower respiratory tract infections 
in people with diabetes. PneumonolAlergol 
Pol. 2015;83(5):401-8. doi: 
10.5603/PiAP.2015.0065. PMID: 
26379004. 

11. Berbudi A, Rahmadika N, Tjahjadi AI, 
Ruslami R. Type 2 Diabetes and its Impact 
on the Immune System. Curr Diabetes 
Rev. 2020;16(5):442-449.  

12. Hart N, Cramer D, Ward SP, Nickol, A.H.; 
Moxham, J.; Polkey, M.I.; Pride, 
N.B. Effect of pattern and severity of 
respiratory muscle weakness on carbon 
monoxide gas transfer and lung volumes. 
European Respiratory Journal. 
2002;20(4):996–1002.  

13. Tervaert TWC, Mooyaart AL, Amann K, 
Cohen AH, Cook HT, Drachenberg CB, 
Ferrario F, Fogo AB, Haas M, de Heer E, 
Joh K, Noel LH. Radhakrishnan J, Seshan 
SV, Bajema IM, Bruijn JA. Pathologic 
Classification of Diabetic Nephropathy. 
Journal of the American Society of 
Nephrology. 2010;21(4):556–563.  

14. Agarwal AS, Fuladi AB, Mishra G, Tayade 
BO. Spirometry and Diffusion Studies in 
Patients with Type 2 Diabetes Mellitus and 
Their Association with Microvascular 
Complications. Indian J Chest. 2010; 52: 
213-216. 

15. McKeever TM, Weston PJ, Hubbard R, 
Fogarty A. Lung function and glucose 
metabolism: an analysis of data from the 
third national health and nutrition 
examination survey. Am J Epidemiol. 
2005;161(6):546–556. 

16. Kabeya Y, Kato K, Tomita M, Katsuki T, 
Oikawa Y, Shimada A. Association of 



 
 
 
 

Aamer et al.; JPRI, 33(49A): 52-58, 2021; Article no.JPRI.76325 
 
 

 
58 

 

glycemic status with impaired lung function 
among recipients of a health screening 
program: a cross-sectional study in 
Japanese adults. J Epidemiol. 2014;24(5): 
410-6.  
DOI: 10.2188/jea.je20140016. Epub 2014 
Jul 5. PMID: 24998953; PMCID: 
PMC4150013. 

17. Klein OL, Krishnan JA, Glick S, Smith LJ. 
Systematic review of the association 
between lung function and Type 2 diabetes 
mellitus. Diabet Med. 2010;27(9):977-87.  
DOI: 10.1111/j.1464-5491.2010.03073.x. 
PMID: 20722670. 

18. Chung JH, Hwang HJ, Han CH, Son BS, 
Kim DH, Park MS. Association between 
sarcopenia and metabolic syndrome in 
chronic obstructive pulmonary disease: the 
Korea National Health and Nutrition 
Examination Survey (KNHANES) from 
2008 to 2011. COPD. 2015 Feb;12(1):82-
9. doi: 10.3109/15412555.2014.908835. 
Epub 2014 Jun 10. PMID: 24914701. 

19. Irfan M, Jabbar A, Haque AS, Awan S, 
Hussain SF; Pulmonary functions in 
patients with diabetes mellitus. Lung India. 
2011; 28(2): 89–92. 

20. Van Eetvelde BLM, Cambier D, Vanden 
Wyngaert K, Celie B, Calders P. The 
Influence of Clinically Diagnosed 
Neuropathy on Respiratory Muscle 
Strength in Type 2 Diabetes Mellitus. J 

Diabetes Res. 2018;2018:8065938. 
Published 2018 Nov 29.  
DOI:10.1155/2018/8065938 

21. Verma S, Goni M, Kudyar RP; Assessment 
of Pulmonary Functions in Patients with 
Diabetes Mellitus. FK Science. 2009; 
11(2): 71-74. 

22. Zaigham S, Nilsson PM, Wollmer P, 
Engström G. The temporal relationship 
between poor lung function and the risk of 
diabetes. BMC Pulm Med. 2016;16(1):75. 
Published 2016 May 10.  

23. Roberts SD, Farber MO, Knox KS, Phillips 
GS, Bhatt NY, Mastronarde JG, Wood KL. 
FEV1/FVC ratio of 70% misclassifies 
patients with obstruction at the extremes of 
age. Chest. 2006 Jul;130(1):200-6.  
DOI: 10.1378/chest.130.1.200. PMID: 
16840402. 

24. Ozoh OB, Njideka UE, Cyril CC; 
Ventiliatory function in Nigerians with type 
2 diabetes. African J of Respir Med. 
2010;5(2): 18-22. 

25. Kanya Kumari DH, Nataraj SM, Devaraj 
HS; Correlation of duration of diabetes and 
pulmonary function tests in type 2 diabetes 
mellitus patients. J Biol Med Res., 2011; 
2(4):1168-1170. 

26. Dharwadkar AR, Dharwadkar AA, Banu G, 
Bagali S. Reduction in lung functions in 
Type 2 Diabetes mellitus in Indians. Indian 
J Physiol Pharmacol. 2011; 5(2):170-175. 

© 2021 Aamer et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/76325 

http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(49A): 52-58, 2021; Article no.JPRI.76325

	A Cross Sectional Study on Impact of Diabetes Mellitus on Lung function Parameters
	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1 Statistical Analysis
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	CONSENT
	ETHICAL APPROVAL
	COMPETING INTERESTS
	REFERENCES


