
Review began 03/14/2022 
Review ended 03/31/2022 
Published 04/04/2022

© Copyright 2022
Talpur et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Restrictive Pulmonary Disease in Diabetes
Mellitus Type II Patients
Abdul Subhan Talpur  , Kumudhavalli Kavanoor Sridhar   , Khadeja Shabbir  , Esinkumo E. Amba-
Ambaiowei  , Rasha M. Hasan  , Zein Douedari  , Nabeel Hussain  , Sehrish Bader  , Shahab Mirza  ,
Farukhzad Hafizyar 

1. Medicine, Liaquat University of Medical and Health Sciences, Jamshoro, PAK 2. Medical Microbiology, Rehoboth
Diagnostic Centre, Chennai, IND 3. Medical Microbiology, The Tamil Nadu Dr. M.G.R. Medical University, Chennai,
IND 4. Internal Medicine, Saveetha Medical College and Hospital, Chennai, IND 5. Public Health, Southern Connecticut
State University, New Haven, USA 6. Family Medicine, College of Medicine, University of Baghdad, Baghdad, IRQ 7.
Dermatology, Aleppo University Hospital, Aleppo, SYR 8. Basic Sciences, Saba University School of Medicine, Devens,
USA 9. Cardiovascular Medicine, Lugansk State Medical University, Luhansk, UKR 10. Internal Medicine, Kabul
University of Medical Sciences, Kabul, AFG

Corresponding author: Abdul Subhan Talpur, abdul_subhan17t@hotmail.com

Abstract
Background
The present study aimed to evaluate the proportion of restrictive pulmonary disease in individuals with
diabetes mellitus type II patients.

Methodology
A cross-sectional study was performed at Liaquat University of Medical & Health Sciences between May
2020 and June 2021. All individuals aged between 40 and 65 years, irrespective of gender were included in
the study. While those individuals with known obstructive lung diseases, blood disorders, or malignancy
were excluded. Spirometry, total lung capacity (TLC), and carbon monoxide diffusing capacity (DLCO)
measurements were conducted to obtain a pattern of restrictive disease in patients. Patients were divided
into three main groups; i) prediabetes, ii) newly diagnosed cases of diabetes, iii) longstanding diabetes
mellitus type II, and iv) control group. The parameters like the patients’ age, sex, medication, history of
smoking, and cardiac diseases, among other demographics were recorded. The data collected was recorded
on a predesigned proforma.

Results
The majority of the newly diagnosed cases, as well as long-standing diseases, were elderly males (p=0.014
and p<0.0001). Dyspnea was significantly correlated with longstanding diabetes mellitus type II as indicated
by a higher mean score of 0.65 ± 0.10 (p=0.006). Smoking did not significantly correlate with diabetes
mellitus type II. In patients with longstanding diabetes, 27 (14.4%) had a modified Medical Research Council
(mMRC) score of greater than two while none of the controls had severe breathlessness. Reduced forced vital
capacity (FVC) was detected in 16.0% of patients with longstanding diabetes and 12.8% in patients with
newly diagnosed disease. Similar results were obtained for total lung capacity (TLC) and diffusing capacity
(DLCO) (p=0.003 and p=0.02).

Conclusion
Diabetes mellitus type II is significantly associated with restrictive lung disease in patients as indicated by a
high number of patients with longstanding diabetes in our study who were found to have restrictive lung
disease and severe dyspnea. Screening for lung dysfunction could aid in optimum management of this
debilitating disease.
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Introduction
Type II diabetes mellitus (DMT2) is a debilitating disease characterized by high blood glucose levels
secondary to either insufficient insulin secretion or a combined effect of insulin resistance and its
inadequate production [1]. Type II diabetes mellitus results from resistance to insulin and the inability of the
body to secrete enough insulin as compensation. Type II diabetes mellitus makes up 90% of the total number
of cases [2,3].

In recent years, multiple studies have been conducted that noted the worsening of pulmonary function in
patients suffering from diabetes mellitus [4,5]. Factors that impact vital capacity must be evaluated as
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potential risk factors that might lead to the development of insulin resistance and, subsequently, diabetes
mellitus [2]. According to the Fremantle Diabetes Study, of the 125 patients who visited for a follow-up for
diabetes type II, 23.2% showed a forced expiratory volume in one second (FEV1) percentage-predicted value
of less than 70%, while a percentage predicted value of vital capacity of less than 80%, in the absence of a
diagnosed pulmonary disease [6].

Deterioration of pulmonary function in individuals with DMT2 is characterized by lower forced vital capacity
(FVC), FEV1, and low peak expiratory flow (PEF) values. There was found to be a dose-response effect on
pulmonary function [7]. Adult patients had a lower predicted FVC value (96 versus 103%) and FEV1 levels (92
versus 96%) as compared to patients without diabetes. Additionally, the FVC worsened more rapidly in
patients with diabetes than the healthy individuals (p=0.01) [8].

Current evidence shows the effect of diabetes mellitus on pulmonary function [9]. However, no studies
regarding this topic have been conducted in Pakistan, and there is insufficient data. The current study aims
to assess the alterations in pulmonary function among patients of type II diabetes mellitus so that
physicians can be vigilant of deterioration in respiratory function and ensure strict diabetic control. By
monitoring respiratory function in diabetic patients, morbidity can be significantly reduced.

Materials And Methods
A cross-sectional study was undertaken at the Liaquat University of Medical & Health Sciences between May
2020 and June 2021. A non-randomized convenience sampling technique was employed to recruit
participants. Prior to the data acquisition, ethical clearance was procured from the institutional review board
(reference # LUMHS/IRB/3783).

All individuals aged between 40 and 65 years, irrespective of gender were included in the study. While those
individuals with known obstructive lung diseases, blood disorders, or malignancy were excluded. Before the
study was initiated, all individuals were requested to give informed written consent.

All individuals who fulfilled the eligibility criteria were screened for dyspnea via the modified Medical
Research Council (mMRC) score. mMRC grades dyspnea from 0 to 4 depending on the severity of the
condition. Patients were divided into three main groups according to the level of HbA1c and the duration of
diabetes mellitus. Individuals having an HbA1c between 5.7% and 6.4% were labeled as “prediabetes”, those
having higher than 6.5% were labeled as having diabetes - on the basis of duration of diabetes, patients were
further subdivided into newly diagnosed cases (< 6 months to 2 years) and longstanding diabetes mellitus
type II (> 2 years). A total of 75 healthy individuals were also enrolled to act as the “control” group. For all
participants, height and weight were measured. Height was measured using a metal ruler which was fixed to
the wall and the reading was recorded by a trained technician. For weight, patients were asked to remove
their shoes and stand erect on a digital scale.

Spirometry (Medline 4000ml Incentive Spirometer), total lung capacity (TLC), and carbon monoxide
diffusing capacity (DLCO) measurements were conducted to assess the pulmonary functions in patients.
Lung function tests were performed by the same physician who remained blinded to the objectives of the
study to avoid bias. TLC-P and residual volume were obtained with body plethysmography (Ganshorn
PowerCube Body +, Schiller, Pakistan). Plethysmography is a device that measures changes in volume in the
lungs.

A restrictive pattern was diagnosed when the following criteria were met [10]:
i) FVC < lower limit normal (LLN) in adults
ii) TLC-P < 80% in adults (measured by body plethysmography)
iii) DLCO (<60%)
iv) FEV1/VC (>70%)

The LLN was calculated using the online software (http://hankconsulting.com/RefCal.html).

Patient information was kept confidential, and they were explained the pros and cons of taking part in the
study. The parameters like the patients’ age, sex, medication, history of smoking, and cardiac diseases,
among other demographics were recorded. The data collected was recorded on a predesigned proforma. The
modifying factors, including the duration of diabetes and the smoking status, were dealt with using data
stratification.

Analysis of the information and statistics gathered was done using Statistical Package for the Social Sciences
version 26.0 (IBM Corp., Armonk, NY). Mean and standard deviation of quantitative parameters such as age
was used. Additionally, quantitative parameters such as sex and pulmonary dysfunction were expressed as
frequency and percentages. Chi-square test and student t-tests were applied to ascertain the association
between independent and dependent variables. Any p-value falling below 0.05 was labeled as statistically
significant.
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Results
A total of 421 patients were enrolled in the study. Out of these, 112 (26.6%) were pre-diabetics, 47 (11.16%)
were recently diagnosed with diabetes mellitus type II, and 187 (44.4%) had long-standing diabetes mellitus
type II. Baseline characteristics of study participants are illustrated in Table 1. The majority of the recently
diagnosed cases as well as longstanding cases were elderly males (p=0.014 and p<0.0001). Dyspnea was
significantly correlated with longstanding diabetes mellitus type II as indicated by a higher mean score of
0.65 ± 0.10 (p=0.006). Smoking did not significantly correlate with diabetes mellitus type II. The mean weight
and height of the participants were 72.7 ± 12.5 kgs and 158.8 ± 14.9 cm, respectively. The mean body mass

index of the study population was 28.7 ± 3.5 kg/m2.

   Diabetes Mellitus Type II  

Parameters Control (n=75) Prediabetic (n=112) New diagnosis (n=47) Longstanding (n=187) P-value

Age, years 50.6 ± 13.4 54.2 ± 8.6 52.6 ± 14.3 65.2 ± 10.2 0.014

Gender     0.0001

Male 53 (70.7%) 68 (60.7%) 19 (40.4%) 83 (44.4%)  

Female 22 (29.3%) 44 (39.3%) 28 (59.6%) 104 (55.6%)  

mMRC score 0.12 ± 0.45 0.32 ± 0.20 0.42 ± 0.80 0.65 ± 0.10 0.006

History of smoking 8 (10.7%) 13 (11.6%) 6 (12.8%) 27 (14.4%) 0.826

History of arterial hypertension 19 (25.3%) 54 (48.2%) 13 (27.7%) 151 (80.7%) <0.0001

History of cardiovascular disease 2 (2.7%) 23 (20.5%) 2 (4.3%) 32 (17.1%) 0.001

Medication      

Oral antidiabetics - - 21 (44.7%) 134 (71.7%) <0.0001

Insulin - - 6 (12.8%) 58 (31%) <0.0001

RAAS inhibitors 6 (8%) 43 (38.4%) 11 (23.4%) 116 (62%) <0.0001

Beta-blockers 6 (8%) 25 (22.3%) 5 (10.6%) 78 (41.7%) <0.0001

Calcium antagonists 2 (2.7%) 13 (11.6%) 2 (4.3%) 41 (21.9%) <0.0001

Thiazide diuretics 3 (4%) 21 (18.8%) 2 (4.3%) 49 (26.2%) <0.0001

Loop diuretics 3 (4%) 3 (2.7%) - 19 (10.2%) 0.009

Statins 2 (2.7%) 16 (14.3%) 5 (10.64%) 68 (36.36%) <0.0001

Acetylsalicylic acid 2 (2.7%) 18 (16.1%) 3 (6.38%) 54 (28.88%) <0.0001

TABLE 1: Features of the study participants
mMRC: modified Medical Research Council

RAAS: renin-angiotensin-aldosterone system

Out of 421 patients, 49 (17.1%) had restrictive lung disease as indicated by reduced TLC on body
plethysmography and spirometry observations. In our study, significantly higher rates of dyspnea were
observed as indicated by a higher grade of modified Medical Research Council dyspnea score (mMRC)
(p<0.01). In patients with longstanding diabetes, 27 (14.4%) had an mMRC score of greater than two while
none of the controls had severe breathlessness. Reduced FVC was detected in 16.0% of patients with
longstanding diabetes and 12.8% in patients with newly diagnosed disease. Similar results were obtained for
total lung capacity (TLC) and diffusing capacity (DLCO) (p=0.003 and p=0.02). Furthermore, in 27 (14.4%)
patients with longstanding diabetes and seven patients with a recent diagnosis of DMT2, the body mass

index was 30 kg/m2 or greater (Table 2). The mean ratio of residual volume and total lung capacity in our
study was 39.6% ± 8.5.
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Parameters
Control
(n=75)

Prediabetic
(n=112)

Recently diagnosed
diabetes (n=47)

Longstanding diabetes
(n=187)

P-value

mMRC score (>2) 0 (0%) 3 (2.7%) 5 (10.6%) 27 (14.4%) <0.01

Forced vital capacity (FVC) 5 (6.7%) 8 (7.1%) 6 (12.8%) 30 (16.0%) <0.0001

Diffusing capacity (DLCO) (<60%) 0 (0%) 5 (4.5%) 3 (6.4%) 22 (11.8%) 0.003

Total lung capacity body plethysmography
(TLC-P) (<80%)

3 (4%) 10 (8.9%) 10 (21.3%) 49 (26.2%) 0.02

Body Mass Index (≥ 30 kg/m2) 3 (4%) 5 (4.46%) 7 (14.89%) 27 (14.4%) 0.007

TABLE 2: Pattern and severity of breathlessness and restrictive lung disease
mMRC: modified Medical Research Council

Discussion
In the present study, we found a significantly higher number of diabetic patients with restrictive patterns of
pulmonary disease. Diabetes mellitus type II was found to be associated with restrictive lung disease in
patients as indicated by a high frequency of individuals with longstanding diabetes.

The data observed in our study showed immense similarity with previous cross-sectional studies conducted
on the same subject, which concluded that lower FVC and FEV1 values were observed in adult patients
suffering from diabetes mellitus as compared to the non-diabetics, particularly in patients with a prolonged
duration of diabetes mellitus requiring insulin or those who have developed complications secondary to the
disease [11-13]. Results showed that in patients who did not suffer from diabetes mellitus, low FVC and
FEV1 values were linked to a much higher level of fasting glucose, hyperinsulinemia, and insulin resistance.

In the present study, the body mass index of 30 kg/m 2 or greater was associated with a restrictive lung
pattern. Increased body mass index results in elevated chest wall elastic recoil, which subsequently leads to
a lower end-expiratory lung volume, causing less hyperinflation. Literature reveals that obesity is
significantly linked with restrictive lung disease [14].

Studies have reported data on the association between diabetes and pulmonary function. Lange et al.
studied 506 adult Danish patients for more than a decade [13]. It was revealed that FVC and FEV1 were much
lower than the baseline in patients with diabetes, with a difference of FVC greater than 8% among diabetics
and non-diabetics. On the other hand, certain longitudinal studies found no association between diabetes
and a decline in pulmonary function tests. It was found that the rate of FVC decline was 24 ml/year and 39
ml/year in diabetic women and men, respectively.

A seven-year-long study was conducted on 125 patients in Australia by Davis et al. [15]. The results showed a
68 ml/year decline in FVC and a 71 ml/year in FEV1 annually. The worsening of FVC and FEV1 was more
significantly seen in patients who were reported to have a much higher baseline reading of HbA1C. However,
these results were not compared with their non-diabetic counterparts. According to Litonjua et al., though
patients with diabetes reported lower FEV1 and FVC levels, they only showed a 5.4 ml/year difference higher
than the non-diabetic subjects [16]. As in other case-control studies, it is possible that only healthy patients
with a risk of diabetes managed to complete the pulmonary function assessment. However, it has also been
shown that diabetes-associated restrictive pulmonary function component is even seen in presence of
associated obstructive airway diseases like asthma or chronic obstructive pulmonary disease (COPD) [17].

Even though the pathology behind the deterioration of pulmonary function in diabetic patients is unclear, it
is suggested that glycosylation of the proteins in the respiratory tree and the thickening of the basal lamina
could be a possible explanation [18] which may make a patient more prone to respiratory infections. It has
been noted that high blood sugar levels, inflammation, and oxidative stress, which result from uncontrolled
diabetes, can cause significant muscular dysfunction [19]. These adverse effects that are triggered by high
levels of blood sugar are brought about due to the release of certain molecules that promote the process of
inflammation [20-22].

Several studies evaluating the pulmonary function of pre-diabetic patients make such inferences more
complex. Recent studies, such as the ARIC study, revealed that worsening of pulmonary function is an
independent predictor of diabetes mellitus type II [22]. The present study revealed a significant cross-
sectional association between diabetes mellitus and pulmonary function. The results implied that
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alterations in pulmonary status may occur prior to the development of diabetes and progresses during the
course of the disease. It can be gathered from the findings in ARIC that mild organ failure can be linked with
an alteration in gene expression, which is commonly found in conditions preceding diabetes.

The study was limited due to a population restricted to hospital patients. Additionally, a small sample size, a
cross-sectional study design, and insufficient data on confounders may have reduced the precision of our
results. The study could be strengthened by considering the confounders through logistic regression and a
case-control study design, which would allow the comparison of diabetic and non-diabetic subjects.

Conclusions
The study supports the idea that a deterioration in pulmonary function, especially concerning the reduction
of forced vital capacity and diffusion capacity, was frequently observed in patients with a recent and
longstanding diagnosis of diabetes mellitus type II. However, more research is warranted, to assess the
pathology behind the association between diabetes and altered lung function. Furthermore, physicians
should be vigilant about screening patients for pulmonary dysfunction especially those with long-standing
type II diabetes mellitus. We recommend that diabetes mellitus type II patients should be screened for
restrictive lung disease by spirometry so that early intervention could be made to reduce the morbidity.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Liaquat University of
Medical & Health Sciences (LUMHS) issued approval LUMHS/IRB/3783. The protocol entitled "The Incidence
of Restrictive Pulmonary Disease in Type II Diabetes Mellitus Patients" has been approved by the committee.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. American Diabetes Association: Diagnosis and classification of diabetes mellitus . Diabetes Care. 2010,

33:62-69. 10.2337/dc10-S062
2. Kashyap SR, Defronzo RA: The insulin resistance syndrome: physiological considerations . Diab Vasc Dis

Res. 2007, 4:13-19. 10.3132/dvdr.2007.001
3. Zheng Y, Ley SH, Hu FB: Global aetiology and epidemiology of type 2 diabetes mellitus and its

complications. Nat Rev Endocrinol. 2018, 14:88-98. 10.1038/nrendo.2017.151
4. Asanuma Y, Fujiya S, Ide H, Agishi Y: Characteristics of pulmonary function in patients with diabetes

mellitus. Diabetes Res Clin Pract. 1985, 1:95-101. 10.1016/s0168-8227(85)80034-6
5. Ho TW, Huang CT, Ruan SY, Tsai YJ, Lai F, Yu CJ: Diabetes mellitus in patients with chronic obstructive

pulmonary disease-The impact on mortality. PLoS One. 2017, 12:e0175794. 10.1371/journal.pone.0175794
6. Davis TM, Zimmet P, Davis WA, Bruce DG, Fida S, Mackay IR: Autoantibodies to glutamic acid

decarboxylase in diabetic patients from a multi-ethnic Australian community: the Fremantle Diabetes
Study. Diabet Med. 2000, 17:667-674. 10.1046/j.1464-5491.2000.00359.x

7. Farooq M, Saleem S, Hussain I, Abaidullah S: Frequency of restrictive pulmonary function in type 2 diabetes
mellitus. Annals KEMU. 2016, 22:119-123. 10.21649/akemu.v22i2.1289

8. Yeh HC, Punjabi NM, Wang NY, et al.: Cross-sectional and prospective study of lung function in adults with
type 2 diabetes: the Atherosclerosis Risk in Communities (ARIC) study. Diabetes Care. 2008, 31:741-746.
10.2337/dc07-1464

9. Meo SA, Al-Drees AM, Arif M, Al-Rubean K: Lung function in type 2 Saudi diabetic patients . Saudi Med J.
2006, 27:338-343.

10. Aggarwal AN, Agarwal R: The new ATS/ERS guidelines for assessing the spirometric severity of restrictive
lung disease differ from previous standards. Respirology. 2007, 12:759-762. 10.1111/j.1440-
1843.2007.01117.x

11. Marvisi M, Bartolini L, del Borrello P, Brianti M, Marani G, Guariglia A, Cuomo A: Pulmonary function in
non-insulin-dependent diabetes mellitus. Respiration. 2001, 68:268-272. 10.1159/000050509

12. Lawlor DA, Ebrahim S, Smith GD: Associations of measures of lung function with insulin resistance and
Type 2 diabetes: findings from the British Women's Heart and Health Study. Diabetologia. 2004, 47:195-
203. 10.1007/s00125-003-1310-6

13. Lange P, Parner J, Schnohr P, Jensen G: Copenhagen City Heart Study: longitudinal analysis of ventilatory
capacity in diabetic and nondiabetic adults. Eur Respir J. 2002, 20:1406-1412.
10.1183/09031936.02.00050502

14. Hickson DA, Liu J, Bidulescu A, Burchfiel CM, Taylor HA, Petrini MF: Pericardial fat is associated with
impaired lung function and a restrictive lung pattern in adults: the Jackson Heart Study. Chest. 2011,
140:1567-1573. 10.1378/chest.11-0258

15. Davis WA, Knuiman M, Kendall P, Grange V, Davis TM: Glycemic exposure is associated with reduced
pulmonary function in type 2 diabetes: the Fremantle Diabetes Study. Diabetes Care. 2004, 27:752-757.

2022 Talpur et al. Cureus 14(4): e23820. DOI 10.7759/cureus.23820 5 of 6

https://dx.doi.org/10.2337/dc10-S062
https://dx.doi.org/10.2337/dc10-S062
https://dx.doi.org/10.3132/dvdr.2007.001
https://dx.doi.org/10.3132/dvdr.2007.001
https://dx.doi.org/10.1038/nrendo.2017.151
https://dx.doi.org/10.1038/nrendo.2017.151
https://dx.doi.org/10.1016/s0168-8227(85)80034-6
https://dx.doi.org/10.1016/s0168-8227(85)80034-6
https://dx.doi.org/10.1371/journal.pone.0175794
https://dx.doi.org/10.1371/journal.pone.0175794
https://dx.doi.org/10.1046/j.1464-5491.2000.00359.x
https://dx.doi.org/10.1046/j.1464-5491.2000.00359.x
https://dx.doi.org/10.21649/akemu.v22i2.1289
https://dx.doi.org/10.21649/akemu.v22i2.1289
https://dx.doi.org/10.2337/dc07-1464
https://dx.doi.org/10.2337/dc07-1464
https://pubmed.ncbi.nlm.nih.gov/16532094/
https://dx.doi.org/10.1111/j.1440-1843.2007.01117.x
https://dx.doi.org/10.1111/j.1440-1843.2007.01117.x
https://dx.doi.org/10.1159/000050509
https://dx.doi.org/10.1159/000050509
https://dx.doi.org/10.1007/s00125-003-1310-6
https://dx.doi.org/10.1007/s00125-003-1310-6
https://dx.doi.org/10.1183/09031936.02.00050502
https://dx.doi.org/10.1183/09031936.02.00050502
https://dx.doi.org/10.1378/chest.11-0258
https://dx.doi.org/10.1378/chest.11-0258
https://dx.doi.org/10.2337/diacare.27.3.752


10.2337/diacare.27.3.752
16. Litonjua AA, Lazarus R, Sparrow D, Demolles D, Weiss ST: Lung function in type 2 diabetes: the Normative

Aging Study. Respir Med. 2005, 99:1583-1590. 10.1016/j.rmed.2005.03.023
17. Mishra GP, Dhamgaye TM, Tayade BO, Amol BF, Amit S, Jasmin DM: Study of pulmonary function tests in

diabetics with COPD or asthma. Appl Cardiopulm Pathophysiol. 2012, 16:299-308.
18. Weynand B, Jonckheere A, Frans A, Rahier J: Diabetes mellitus induces a thickening of the pulmonary basal

lamina. Respiration. 1999, 66:14-19. 10.1159/000029331
19. Niedowicz DM, Daleke DL: The role of oxidative stress in diabetic complications . Cell Biochem Biophys.

2005, 43:289-330. 10.1385/CBB:43:2:289
20. Patti ME: Gene expression in the pathophysiology of type 2 diabetes mellitus . Curr Diab Rep. 2004, 4:176-

181. 10.1007/s11892-004-0020-x
21. Dandona P, Aljada A, Chaudhuri A, Mohanty P, Garg R: Metabolic syndrome: a comprehensive perspective

based on interactions between obesity, diabetes, and inflammation. Circulation. 2005, 111:1448-1454.
10.1161/01.CIR.0000158483.13093.9D

22. Engström G, Janzon L: Risk of developing diabetes is inversely related to lung function: a population-based
cohort study. Diabet Med. 2002, 19:167-170. 10.1046/j.1464-5491.2002.00652.x

2022 Talpur et al. Cureus 14(4): e23820. DOI 10.7759/cureus.23820 6 of 6

https://dx.doi.org/10.2337/diacare.27.3.752
https://dx.doi.org/10.1016/j.rmed.2005.03.023
https://dx.doi.org/10.1016/j.rmed.2005.03.023
https://www.researchgate.net/profile/Gyanshankar-Mishra/publication/234001191_Study_of_Pulmonary_Function_Tests_in_Diabetics_with_COPD_or_Asthma/links/0912f50e043d9cc3d7000000/Study-of-Pulmonary-Function-Tests-in-Diabetics-with-COPD-or-Asthma.pdf
https://dx.doi.org/10.1159/000029331
https://dx.doi.org/10.1159/000029331
https://dx.doi.org/10.1385/CBB:43:2:289
https://dx.doi.org/10.1385/CBB:43:2:289
https://dx.doi.org/10.1007/s11892-004-0020-x
https://dx.doi.org/10.1007/s11892-004-0020-x
https://dx.doi.org/10.1161/01.CIR.0000158483.13093.9D
https://dx.doi.org/10.1161/01.CIR.0000158483.13093.9D
https://dx.doi.org/10.1046/j.1464-5491.2002.00652.x
https://dx.doi.org/10.1046/j.1464-5491.2002.00652.x

	Restrictive Pulmonary Disease in Diabetes Mellitus Type II Patients
	Abstract
	Background
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Features of the study participants
	TABLE 2: Pattern and severity of breathlessness and restrictive lung disease

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


