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ABSTRACT

EER G el RER el NS Pulmonary complications are recognized as a disorder
associated with diabetes. Given that aerobic exercise is a therapeutic intervention in type 2
diabetes mellitus (T2DM), the present study aimed to review the effect of aerobic training

on pulmonary function in patients with T2DM.
SIS MY/ EHEE In the present systematic review, interventions based on aerobic

exercise on spirometry (forced expiratory volume in the 1 second: FEV1 and forced vital
capacity: FVC) in patients with T2DM were searched in databases including: PubMed,
Scopus, Google Scholar, Iranmedex, Science Direct, and SID, using the following keywords:
diabetes, lung, exercise, sports, physical activity, FEV1, and FVC, without time limit.
Finally, 5 studies were selected and reviewed.

s The results showed that aerobic training increases FEV1 and FVC in T2DM and this

improvement in spirometry performance is related to glycemic control and modulation of
inflammation.
Based on the present review, regular aerobic training improves pulmonary
function in patients with T2DM, which may indicate the importance of aerobic training as
an intervention to improve pulmonary complications in patients. Given the limited studies,
further research is needed in this field to determine the relevant mechanisms.

Type 2 diabetes (T2DM), Exercise training, Lung, Forced expiratory volume in 1
second, Forced vital capacity.
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Introduction

iabetes is a metabolic disorder with multiple

causes characterized by chronic

hyperglycemia  with  disturbances in

macronutrient (carbohydrate, fat, and protein)
and micronutrient (some vitamins and minerals)
metabolism, resulting from defects in insulin secretion,
insulin action, or both (1). Type 2 diabetes mellitus
(T2DM) is one of the most common metabolic diseases in
the world, accounting for approximately 90-95% of
diabetes cases in most populations (2), characterized by a
progressive, heterogeneous loss of insulin secretion from
beta cells, usually following the development of insulin
resistance (3). It is estimated that by 2030, more than 7%
of the world's adult population will have diabetes. Several
risk factors contribute to the development of diabetes.
Some of these factors, such as obesity, diet, and physical
activity, are modifiable. Other risk factors, including
genetic and environmental factors, are the subject of
ongoing research (4). Apart from medication, chronic
exercise (i.e., regular exercise performed repeatedly) is a
proven preventive and therapeutic strategy for people with
T2DM (7). On the other hand, lung function has been
reported to be lower in diabetic patients than in healthy
individuals (8). Despite the positive effects of exercise
training on the health of patients with T2DM, research on
the chronic effects of exercise training on lung function is
limited. Furthermore, no systematic review has previously
addressed the impact of aerobic exercise on pulmonary
function in this group. This research gap highlights the
need for the present study, which, to our knowledge, is the
first systematic review dedicated to this topic. These
findings are expected to help optimize exercise
interventions and reduce the risk of pulmonary
complications in T2DM.

Methods

In the present systematic literature review, which was
conducted according to the PRISMA guidelines, eligible
studies were searched without time limits. A systematic
literature search was performed across major electronic
databases including PubMed, Scopus, Google Scholar,
Iranmedex, Science Direct, and SID. The search strategy
employed the keywords: ‘'diabetes,” 'lung,’ ‘exercise,’
'sports,’ ‘physical activity,' ‘forced expiratory volume in 1
second (FEV1)," and ‘forced vital capacity (FVC)' (or
combinations thereof). Relevant studies addressing the
objective of this review were selected and subsequently
synthesized. For inclusion, studies were required to meet
the following criteria: a population of patients with Type 2
Diabetes; an aerobic exercise intervention lasting at least
eight weeks; and the measurement of at least one key
spirometric parameter (FVC or FEV1). The initial search
yielded five eligible studies, which were subsequently
selected for review.
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Results

The American College of Sports Medicine (ACSM)
endorses exercise as a treatment for people with T2DM and
currently recommends a minimum of 1000 total calories per
week from aerobic activity (46). The American Diabetes
Association (ADA) has similar recommendations for at least
150 minutes per week of moderate-intensity aerobic physical
activity or 90 minutes per week of vigorous-intensity aerobic
exercise (47). Afridi et al. studied the spirometric
performance of 100 T2DM patients (18-65 years) before
and after regular aerobic exercise twice daily (standard 6-
minute test) for 3 months. After the exercise program,
significant increases were observed in FVC, FEV1, and
PEFR compared with baseline values (48). The results of
their study suggest that regular daily aerobic exercise has a
beneficial effect on pulmonary function in T2DM patients.
In their study on 90 patients with type 2 diabetes, Saini and
Kaur reported that after eight weeks of supervised aerobic
exercise followed by four weeks of home aerobic exercise, a
significant increase in FEV1 and FVC was observed in the
aerobic exercise group compared to the pre-test and control
groups (49). In the study of Saki et al., 20 men with T2DM
were selected through purposive sampling and randomly
divided into two aerobic exercise and control groups. The
exercises were performed for eight weeks and three sessions
per week, each session consisting of 45-60 minutes of
aerobic exercise at an intensity of 50-70% of heart rate
reserve. After eight weeks of aerobic exercise, a significant
decrease in serum levels of fasting blood sugar, HbA1C, IL-
6, CRP and a significant increase in FVC and FEV1 were
observed compared to the control group (50).
Tunkamnerdthai et al. studied 24 diabetic patients,
implementing an eight-week control period followed by an
eight-week training phase which consisted of three 30-
minute exercise sessions weekly. The results showed that
eight weeks of hand-swimming exercises caused a
significant increase in FEV1, FVC, and MVV levels and a
significant decrease in HbA1c, but no significant difference
was observed in the FEV1/FVC ratio (51). In a quasi-
experimental study, Ghalavand et al. selected 20 type 2
diabetic men with a mean age of 45.05+3.8 years and a
fasting blood sugar of 140.55+29.8 mg/dL using purposive
sampling and randomly divided them into two groups:
aerobic exercise (n=10) and control (n=10). Aerobic
exercise was performed for eight weeks, three sessions per
week, and each session was performed at 50-70% of heart
rate reserve. After eight weeks of aerobic training, a
significant increase in VO2max, FVC, and FEV1 was
observed in the aerobic training group (11).

Conclusion

The results of the present review showed that chronic
aerobic exercise (at least for eight weeks) has positive effects
on spirometric performance in patients with T2DM.
Reduced pulmonary function is a recognized complication
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of T2DM. This decline is mediated by several complex
mechanisms, including systemic inflammation, cellular
apoptosis, and pulmonary fibrosis, all of which are closely
associated with poor glycemic control. Given this
association, aerobic exercise presents a compelling,
effective non-pharmacological intervention for improving
pulmonary function in this patient population. However,
more research is needed in this regard to provide exercise
recommendations and provide the best exercise prescription
to reduce pulmonary complications in patients with T2DM.
Future research is recommended to examine variables
related to exercise, including its type, intensity, frequency,
volume, etc. In addition, future research should examine
mechanisms related to reduced pulmonary function,
including inflammatory factors, glycemic control, and
biomarkers related to pulmonary fibrosis. It is also suggested
that future research examine subjects who are more at risk of
lung problems caused by T2DM. This includes, but is not
limited to, the elderly and individuals with comorbid
respiratory conditions such as asthma or other chronic lung
diseases associated with diabetes.
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