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Obijective: Different sports exercises can have other effects on the control and treatment of
diabetes. Accordingly, this review aims to analyze the recent studies on the effects of various
sports activities on the indicators related to type 2 diabetes.

Methods: To conduct this study, search in Persian and Latin databases PubMed,
ScienceDirect, Google Scholar, Magiran, and SID with keywords exercise training,
resistance training, high-intensity interval training, diabetes, insulin sensitivity and HbAlc,
resistance training, exercise Interval intensity, aerobic exercise, combined exercise, type 2
diabetes, and insulin sensitivity were performed in the period from 2010 to 2022.

Results: A total of 140 articles were initially reviewed and finally, 35 articles with the
necessary conditions were selected and reviewed. Aerobic exercises and especially high-
intensity exercises (HIIT) can have faster effects in the process of controlling and reducing
blood sugar in patients, however, the positive effects of resistance exercises remain for a
longer period.

Conclusion: The beneficial effects of various types of sports training in controlling the
glycemic indices of patients with type 2 diabetes have been proven, however, the present
study showed that the beneficial effects of resistance training compared to endurance training
can last for a longer period, so it is suggested Medical and sports experts should pay attention
to the importance of the type and form of sports exercises when presenting exercise programs
to patients.
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Extended Abstract

Introduction

Type 2 diabetes mellitus (T2DM) is a
prevalent metabolic disorder characterized by
chronic  hyperglycemia and  insulin
resistance, posing a significant global health
burden. With projections indicating that the
number of affected individuals will rise to
592 million by 2035, effective management
strategies are imperative. Physical activity,
alongside dietary and pharmacological
interventions, is a cornerstone of T2DM
treatment.  The  American  Diabetes
Association (ADA) and the American
College of Sports Medicine (ACSM)
emphasize the role of structured exercise in
improving glycemic control and insulin
sensitivity. However, the comparative
efficacy of different exercise modalities—
aerobic, resistance, high-intensity interval
training (HIIT), and combined training—
remains a subject of debate. This systematic
review aims to synthesize recent evidence on
the effects of various exercise regimens on
metabolic markers in T2DM patients,
including HbAlc, fasting glucose, insulin
sensitivity, and HOMA-IR, to guide clinical
recommendations.

Methods

A systematic search was conducted across
PubMed, ScienceDirect, Google Scholar,
Magiran, and SID databases for studies
published between 2010 and 2022. Keywords
included exercise training, resistance
training, HIIT, diabetes, insulin

sensitivity, HbAlc, and their  Persian
equivalents. Inclusion criteria comprised
original human studies with control and
exercise groups, participants aged >18 years
with T2DM, and outcomes measuring
glycemic control. Exclusion criteria removed

duplicate studies, animal research, and non-
peer-reviewed articles. Initial screening
identified 140 articles, with 35 meeting
eligibility criteria after rigorous evaluation.
Data extraction focused on exercise type,
duration, intensity, and metabolic outcomes.

Results

High-Intensity Interval Training (HIIT):
HIIT demonstrated rapid improvements in
glycemic control, with studies reporting
significant reductions in fasting glucose,
HbAlc, and HOMA-IR after 8-12 weeks.
Mechanisms include AMPK activation,
enhanced GLUT4 translocation, and
upregulated PGC-la expression, which
collectively enhance insulin sensitivity. For
instance, Madsen et al. (2016) noted a 12%
reduction in HbAlc post-HIIT, while
AliZadeh et al. (2019) observed improved
insulin sensitivity in diabetic women.
Aerobic Training:

Moderate-intensity aerobic exercise
consistently improved VO2max, HbAlc, and
insulin  sensitivity. Jorge et al. (2011)
reported a 0.8% decrease in HbAlc after 12
weeks of aerobic training, attributed to
increased mitochondrial density and fatty
acid  oxidation. However, long-term
adherence was critical, as benefits plateaued
without sustained activity.

Resistance Training:

Resistance  training  induced  durable
metabolic benefits, particularly in muscle
mass preservation and insulin sensitivity.
Bacchi et al. (2012) highlighted a 1.2%
HbAlc reduction and enhanced PI3K/Akt
signaling, which promotes glucose uptake.
The hypertrophic response in skeletal muscle
was identified as a key factor in sustaining
glycemic control.



Combined Training:

Integrating aerobic and resistance exercise
yielded superior outcomes, with greater
reductions in HbAlc (—1.5%) and HOMA-IR
compared to single-modality interventions
(Spark et al., 2012). Synergistic effects
included improved IRS1 expression and
adipokine profiles, underscoring the value of
multimodal approaches.

Discussion

The reviewed studies underscore exercise as a
potent modulator of metabolic health in
T2DM, with distinct pathways activated by
different modalities. HIIT’s efficiency in
improving insulin sensitivity aligns with its
role in AMPK activation and oxidative
capacity enhancement. Aerobic training’s
cardiovascular benefits are well-established,
though its effects on muscle hypertrophy are
limited. Resistance training’s unique capacity
to increase lean mass addresses the root of
insulin resistance—skeletal muscle glucose
disposal—while combined training offers
comprehensive benefits by merging these
mechanisms.

Notably, HIIT and resistance training elicited
longer-lasting effects compared to aerobic
exercise, suggesting their prioritization in
clinical settings. However, individualization
is crucial; HIIT may be unsuitable for elderly
or sedentary patients, whereas resistance
training is universally applicable. Limitations
include variability in exercise protocols and
participant  heterogeneity,  necessitating
standardized future research.

Conclusion
This review confirms the efficacy of exercise

in managing T2DM, with HIIT and resistance
training offering pronounced and sustained
metabolic improvements. Combined training
emerges as the optimal strategy for glycemic
control, though exercise prescription should
be tailored to patient capabilities. Clinicians
should emphasize the importance of exercise
type, intensity, and consistency to maximize
outcomes. Future studies should explore
long-term adherence and the interplay
between exercise and pharmacotherapy.
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