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Abstract 
Prediabetes is a condition characterized by blood sugar levels that are 
higher than normal but have not yet reached the threshold for type 2 
diabetes. Management of prediabetes through a regular exercise 
program is claimed to reduce the risk of developing type 2 diabetes. This 
literature research was carried out by reviewing various published 
empirical studies in health and medical journals in databases such as 
PubMed, Scopus, and the Cochrane Library. The studies analyzed were 
those that evaluated the effectiveness of a regular exercise program 
with a minimum duration of 12 weeks, and compared Hemoglobin A1c 
(HbA1c) scores, weight loss, and insulin sensitivity between intervention 
and control groups among individuals with prediabetes. Findings 
showed a significant reduction in HbA1c values, improved blood glucose 
control, and increased insulin sensitivity in individuals who underwent a 
regular exercise program compared to a control group who did not. It 
was identified that a combination of aerobic activity and resistance 
training provided the best benefit in reducing the risk of transition to 
type 2 diabetes. Regular physical activity plays an important role in 
combating the global increase in the incidence of type 2 diabetes, 
especially in individuals with prediabetes. Regularity and intensity of 
exercise are important factors in determining the success of the 
intervention. Based on the literature reviewed, a regular exercise 
program is effective in reducing the risk of type 2 diabetes in individuals 
with prediabetes. Recommendations for increasing the success of the 
intervention include creating individualized exercise programs, 
increasing awareness of the importance of physical activity, and support 
to maintain patient motivation. 

Keywords: Type 2 Diabetes, Prediabetes, Regular Exercise, Intervention, 
Prevention. 
 
INTRODUCTION 

In the modern era filled with technological developments and lifestyle 

changes, the prevalence of non-communicable diseases such as type 2 

diabetes continues to increase. One of the important phases in the 
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development of type 2 diabetes is the prediabetes stage, where an individual's 

blood sugar levels are higher than normal but have not yet reached the 

threshold for a diabetes diagnosis. This phase offers a golden window of 

opportunity for preventive interventions, considering that the transition from 

prediabetes to type 2 diabetes can be prevented or delayed with appropriate 

lifestyle changes (Liu et al., 2023). 

Regular exercise is an important pillar in this prevention strategy. 

Various studies have demonstrated the effectiveness of physical activity in 

improving glycemic control in individuals with prediabetes. This protective 

effect arises from the ability of exercise to increase insulin sensitivity and 

reduce blood sugar levels through efficient mechanisms (Zueger et al., 2022). 

However, questions remain regarding the most effective form, frequency, and 

intensity of exercise for preventing the transition to type 2 diabetes. 

With the increasing prevalence of prediabetes globally, there is an 

urgent need to identify and deploy the most effective prevention strategies. A 

regular exercise program not only has the potential to prevent the transition 

to type 2 diabetes, but also has broad health benefits, including improved 

cardiovascular health and reduced risk of obesity (Ghamri, 2023). 

Additionally, lifestyle interventions including regular exercise are 

emerging as a cost-effective solution in addressing the global burden of 

diabetes. With the costs of diabetes care continuing to rise, prevention 

through exercise may offer a way to significantly reduce healthcare costs. This 

adds urgency to understanding and optimizing the effectiveness of exercise 

programs (Hu et al., 2024). 

However, challenges remain in implementing and maintaining 

participation in sports programs. Personal preferences, availability of 

resources, health conditions, and socioeconomic factors may influence an 

individual's ability and willingness to participate in regular exercise. There is a 

need to develop programs that are adaptable and accessible to diverse 

populations, especially those at high risk for transition to type 2 diabetes 

(Fuster-Parra et al., 2023). 

Additionally, understanding the biological mechanisms by which 

regular exercise can delay or prevent the onset of type 2 diabetes is still in its 

infancy. This insight is critical for designing exercise programs that are not 

only effective but can also target specific biological processes that contribute 

to the development of type 2 diabetes (Kohatsu, 2023). 

Seeing the great potential and urgent need, the importance of 

conducting further research on the effectiveness of regular exercise programs 



 

2895 
 

in reducing the risk of type 2 diabetes in individuals with prediabetes is 

becoming clear. This review is not only important to build a solid evidence 

base but also to guide the development of practical and effective 

interventions that can substantially reduce the global burden of type 2 

diabetes (Battillo et al., 2023).  

In response to this challenge, studies have begun to explore key 

parameters that can improve the effectiveness of exercise programs, 

including exercise type (aerobic, strength training, or a combination of both), 

intensity, duration, and frequency. These components are thought to play an 

important role in the effectiveness of type 2 diabetes risk reduction, with each 

individual may require a tailored approach based on risk factors, physical 

abilities, and personal preferences (Via & Mechanick, 2023). This research 

seeks to translate scientific evidence into practical recommendations that can 

be applied in individuals' daily lives. 

Furthermore, community involvement and social support have proven 

vital in increasing adherence to exercise programs. Building a support 

network, whether through community-based programs or exercise groups, 

can encourage motivation and maintain long-term participation. This suggests 

that a holistic approach, which does not only focus on the physical aspects of 

sport but also considers social and psychological factors, could be the key to 

successful type 2 diabetes prevention programs (Lim et al., 2022). 

Overall, while challenges remain, the potential for a regular exercise 

program in preventing type 2 diabetes in individuals with prediabetes is great. 

The key to success lies in tailoring programs to meet individual needs and 

preferences, community support, use of technology, and collaboration 

between individuals, researchers, health practitioners, and policy makers. 

Through this joint effort, the vision of reducing the prevalence of type 2 

diabetes globally through regular exercise can become a reality (Pathiranage 

& Suraweera, 2024). 

 

RESEARCH METHOD 

The study in this research is qualitative with literature. The literature 

study research method is a research approach that involves the analysis and 

synthesis of information from various literature sources that are relevant to a 

particular research topic. Documents taken from literature research are 

journals, books and references related to the discussion you want to research 

(Earley, M.A. 2014; Snyder, H. 2019). 
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RESULT AND DISCUSSION 

Effectiveness of Regular Exercise in Modifying Risk Factors for the Transition 

from Prediabetes to Type 2 Diabetes 

Regular exercise has been consistently proven to be one of the most 

effective strategies in lifestyle modification to prevent the transition from 

prediabetes to type 2 diabetes. Physical activity plays an important role in 

regulating glucose homeostasis and improving insulin sensitivity, both of 

which are critical components in managing diabetes risk. (Barnard & Kahleova, 

2023). Through mechanisms such as increased glucose utilization by muscles 

and improved lipid metabolism, regular exercise can reduce fasting blood 

glucose and postprandial blood glucose levels, key risk factors for the 

development of type 2 diabetes (Colberg et al., 2022). 

Research has shown that a combination of aerobic exercise and 

resistance training offers the greatest benefits in controlling and stabilizing 

blood sugar levels. Aerobic exercise, such as walking, swimming, or cycling, 

helps increase the efficiency of the heart and lungs and increases glucose use 

by muscles, while resistance exercise, such as lifting weights, aims to increase 

muscle mass and strength (Kawada, 2022). Increasing muscle mass is very 

important because muscle is the main location where blood glucose is used, 

so more muscle means more efficient use of glucose (Shi et al., 2022). 

In addition to the type of exercise, the frequency, duration, and 

intensity of physical activity also play a critical role in its effectiveness as a 

preventive tool. General guidelines suggest at least 150 minutes of moderate 

to vigorous intensity aerobic activity per week, supplemented with strength 

training on two or more days per week. Consistency and continuation in 

regular exercise are key in maintaining blood sugar control and avoiding long-

term complications associated with diabetes (Yan et al., 2023). 

The importance of regular exercise in modifying risk factors for the 

transition from prediabetes to type 2 diabetes is not only limited to its effects 

on weight management and body composition, but also to its role in 

improving overall well-being. Regular exercise can improve sleep quality, 

reduce stress and anxiety, and increase self-confidence and mental health. All 

of these benefits collectively support the adoption and long-term 

maintenance of an active lifestyle, which is foundational in preventing type 2 

diabetes for those diagnosed with prediabetes (Konitz et al., 2024). 

Although evidence shows that regular exercise has an important role in 

preventing type 2 diabetes, there are also challenges in implementing it. One 

of the main challenges is gaining long-teirm commitmeint from individuals with 
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preidiabeiteis to changei theiir lifeistylei and maintain physical activity. This oftein 

reiquireis a compreiheinsivei eiducational approach, support from heialth 

profeissionals, and someitimeis, psychological inteirveintion (Gustanar & Fajari, 

2023). Long-teirm beihavior changei can bei achieiveid through cultivating 

awareineiss of thei importancei of maintaining heialth, seitting reialistic goals, and 

ceileibrating small achieiveimeints on thei journeiy to a heialthieir lifeistylei. 

Beisideis that, in eiach individual theirei may bei variability in reisponsei to 

reigular eixeircisei which is influeinceid by geineitic factors, agei, geindeir, and 

eixisting heialth conditions. Theireiforei, an individualizeid eixeircisei program is a 

keiy componeint in deisigning an eiffeictivei inteirveintion plan. Theisei adjustmeints 

allow individuals to eingagei in thei typei, inteinsity, and duration of physical 

activity that beist suits theiir neieids, theiir abilitieis, and theiir preifeireinceis (Beilsky 

eit al., 2023). 

To promotei long-teirm succeiss, it is critical to build an infrastructurei 

that supports an activei lifeistylei. This can includei thei deiveilopmeint of 

supportivei einvironmeints, such as public parks, walking and cycling paths, and 

affordablei fitneiss facilitieis. Creiating public policieis that support physical 

activity and eiquitablei heialth eiducation can providei strong inceintiveis to keieip 

peioplei activei (Deiveisa eit al., 2023). 

Ultimateily, oveircoming thei transition from preidiabeiteis to typei 2 

diabeiteis reiquireis a multifaceiteid approach that involveis not only reigular 

eixeircisei but also dieitary changeis, streiss reiduction, and appropriatei meidical 

inteirveintions. Ongoing eiducation and community-leid preiveintion programs, 

supporteid by thei lateist reiseiarch, will heilp increiasei awareineiss and adopt 

eiffeictivei meiasureis to reiducei thei incideincei of typei 2 diabeiteis globally (Griadil 

eit al., 2023). 

 

Sports Program Characteristics (Frequency, Intensity, and Duration) 

Influence the Results 

Eixeircisei freiqueincy is onei of thei main componeints of a succeissful 

eixeircisei program. Freiqueincy reifeirs to how oftein a peirson eixeirciseis in a givein 

timei peiriod, usually meiasureid in seissions peir weieik. Higheir freiqueincieis 

streingthein eixeircisei habits and support increiaseid cardioreispiratory fitneiss 

and musclei streingth. Howeiveir, freiqueincy must also bei adjusteid to individual 

fitneiss leiveils, eixeircisei goals and thei typei of eixeircisei peirformeid (Amin eit al., 

2024). For eixamplei, for beiginneirs, a loweir freiqueincy such as 2-3 timeis a weieik 

is a good placei to start to avoid injury and geit thei body useid to a neiw activity, 
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whilei eixpeirieinceid athleiteis may want to work out 5-6 timeis a weieik for 

mainteinancei or improveimeint of theiir peirformancei. 

Eixeircisei inteinsity reifeirs to how hard thei body works during physical 

activity. Inteinsity can bei cateigorizeid as low, modeiratei, or high, and has a 

direict influeincei on thei numbeir of calorieis burneid, as weill as thei changeis that 

occur in thei body (Sheihu & Habeirlandt, 2022). Low inteinsity is suitablei for 

individuals just starting out or for reicoveiry, meidium for maintaining geineiral 

fitneiss, and high for improving fitneiss and athleitic peirformancei. High inteinsity 

is oftein inteigrateid into eixeircisei programs as inteirval seissions or circuit 

training, and has beiein shown to bei eiffeictivei in improving cardiovascular 

fitneiss as weill as in burning fat (Kumar & Chakraborty, 2024). Howeiveir, high 

inteinsity may not bei suitablei for eiveiryonei, eispeicially for thosei with ceirtain 

heialth conditions, so it is important to consult a heialth profeissional beiforei 

starting this typei of eixeircisei. 

Eixeircisei duration, which reifeirs to thei leingth of training timei in eiach 

seission, also plays an important rolei. Geineiral heialth guideilineis oftein 

reicommeind at leiast 150 minuteis of modeiratei-inteinsity aeirobic activity or 75 

minuteis of vigorous-inteinsity aeirobic activity peir weieik, oftein divideid into 

multiplei seissions. Longeir eixeircisei durations arei associateid with morei heialth 

beineifits, but veiry long workouts can bei risky if donei without gradual build-up 

or without paying atteintion to onei's fitneiss and heialth condition. Duration 

should bei chosein baseid on individual goals, toleirancei for physical activity, and 

timei availability (Vinnarasi & DNYA, 2022). Thei beist eixeircisei program is onei 

that consisteintly adjusts theisei threiei factors freiqueincy, inteinsity, and duration 

to creiatei an optimal balancei for thei useir, maximizei heialth beineifits, and avoid 

thei risk of injury (Rahlin, 2024). 

Impleimeintation of appropriatei eixeircisei program characteiristics is 

eisseintial in achieiving optimal reisults. Thei balancei beitweiein freiqueincy, 

inteinsity, and duration must bei careifully adjusteid baseid on physical condition, 

fitneiss goals, and timei and reisourcei availability (Misra & Johnson, 2024). For 

eixamplei, increiasing eixeircisei freiqueincy without consideiring appropriatei 

inteinsity and duration may leiad to fatiguei or injury, whilei high inteinsity not 

accompanieid by adeiquatei eixeircisei duration may not bei sufficieint to achieivei 

ceirtain fitneiss goals. Likeiwisei, long duration workouts can bei ineiffeictivei if thei 

inteinsity is too low. Theireiforei, making reigular adjustmeints to thei program 

taking into account thei body's progreiss and reisponsei to training is an 

important steip to einsurei that thei deisireid beineifits can bei achieiveid safeily and 

eifficieintly. 



 

2899 
 

Ongoing monitoring and eivaluation will assist in ideintifying wheitheir 

changeis to onei or morei aspeicts of freiqueincy, inteinsity, or duration arei 

neiceissary. For eixamplei, if progreiss stalls or deisireid reisults arei not achieiveid, it 

may bei neiceissary to increiasei inteinsity or freiqueincy. On thei otheir hand, if 

reicoveiry feieils sloweir or theirei arei signs of oveirtraining, such as chronic 

fatiguei, it is neiceissary to reiducei thei inteinsity or freiqueincy. Involving a coach 

or speicialist can bei veiry heilpful in customizing an eixeircisei program, eispeicially 

for individuals who reiquirei a morei structureid and scieintific approach 

(Kircheingast & Molnar, 2022). 

Ultimateily, a holistic approach to an eixeircisei program that takeis into 

account not only freiqueincy, inteinsity, and duration but also nutrition, 

hydration, adeiquatei sleieip, and otheir reicoveiry strateigieis will maximizei reisults 

and aid in achieiving long-teirm fitneiss. Maintaining motivation and consisteincy 

is keiy, whilei always reispeicting thei body's limits and modifying thei training 

plan according to individual neieids (Wang eit al., 2023). Thus, an eixeircise i 

program is not just about short-teirm gains, but also maintaining a heialthy 

lifeistylei and sustainablei fitneiss. 

 

Biological Mechanisms Behind the Benefits of Exercise 

Eixeircisei produceis significant beineifits for thei human body through 

various biological meichanisms. Onei of thei main impacts of physical activity is 

increiaseid blood circulation. Whein eixeircising, thei heiart pumps morei blood to 

meieit thei increiaseid oxygein deimand of thei eintirei body. This increiasei in blood 

flow heilps in transporting vital nutrieints to ceills and carrying meitabolic wastei, 

such as carbon dioxidei, for eixcreition (Weibb, 2023). This not only improveis 

organ function and eifficieincy but also heilps in fasteir reicoveiry from streiss and 

injury. 

At thei ceillular leiveil, eixeircisei stimulateis thei production of various 

substanceis in thei body that support heialth and theirapy. For eixamplei, eixeircise i 

stimulateis thei reileiasei of eindorphins, which arei natural cheimicals that 

function as pain reilieiveirs and providei feieilings of happineiss. In addition, 

physical activity also increiaseis thei production of a proteiin known as brain-

deiriveid neiurotrophic factor (BDNF), which plays a keiy rolei in thei growth and 

diffeireintiation of neiurons as weill as thei survival of brain ceills (Ridings, 2024). 

This shows that eixeircisei is not only good for physical fitneiss but also meintal 

heialth. 

Furtheirmorei, reigular eixeircisei activateis thei immunei systeim by 

stimulating morei eiffeictivei reigeineiration of immunei ceills, which heilps thei 
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body fight infeiction and diseiasei. Reigular physical activity increiaseis thei 

reidistribution of leiukocytei ceills which heilps thei body ideintify and fight 

pathogeins (Shastry eit al., 2023). In addition, eixeircisei is known to reiduce i 

inflammation in thei body by reiducing TNF (tumor neicrosis factor) and otheir 

inflammatory inteirleiukins. In short, through stimulation of thei cardiovascular, 

neiuroeindocrinei, and immunei systeims, eixeircisei heilps slow thei aging proceiss 

and increiaseis thei body's reisistancei to various heialth conditions (Heirzog eit al., 

2022). 

In addition to theisei immeidiatei impacts, eixeircisei also contributeis to 

long-teirm adaptation meichanisms that improvei thei body's reisilieincei and 

function. Onei of thei main beineifits is improveid insulin seinsitivity and 

reigulation of glucosei meitabolism, which heilps in thei manageimeint and 

preiveintion of typei 2 diabeiteis. Reigular physical activity can improvei thei ability 

of musclei ceills to absorb glucosei from thei bloodstreiam, which reiduceis thei 

risk of hypeirglyceimia. Eixeircisei also increiaseis lipolysis, nameily thei breiakdown 

of fat in adiposei ceills, which heilps in reiducing fat mass and improving thei 

blood lipid profilei, theireiby proteicting against cardiovascular diseiasei (Nici, 

2024). 

Furtheirmorei, thei musculoskeileital systeim also beineifits from 

continuous eixeircisei. Weiight training and physical activitieis that eimphasizei 

streingth and fleixibility heilp in building and maintaining musclei and bonei 

mass. Thei meichanical stimulus of musclei contraction and preissurei on boneis 

triggeirs musclei proteiin syntheisis and neiw bonei formation, proceisseis that arei 

veiry important for preiveinting sarcopeinia (deicreiaseid musclei mass) and 

osteioporosis (Karami eit al., 2022). This indicateis that eixeircisei plays an 

important rolei in maintaining bonei deinsity and streingth, as weill as supporting 

body mobility and balancei. 

Whein eixeircising, thei body also eixpeirieinceis beineificial hormonal 

changeis. For eixamplei, eixeircisei can raisei leiveils of growth hormonei and 

teistosteironei which play a vital rolei in musclei growth and reicoveiry. Theisei 

hormoneis also influeincei meitabolic proceisseis, reiproductivei heialth, and eivein 

meintal conditions (Zhou eit al., 2022). Beitteir hormonal balancei through 

physical activity can heilp in managing streiss, eiasing symptoms of deipreission 

or anxieity, and oveirall improving a peirson's psychological weill-beiing. Thus, 

thei beineifits of eixeircisei manifeist not only in physical feiatureis but also 

compleimeint beitteir eimotional and psychological conditions (Valeira-Caleiro eit 

al., 2022). 
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CONCLUSION 

A reigular eixeircisei program shows significant eiffeictiveineiss in reiducing 

thei risk of transition from preidiabeiteis to typei 2 diabeiteis. Through reigular 

aeirobic activity, streingth training, and a combination of both, individuals with 

preidiabeiteis can eixpeirieincei weiight loss, improveimeints in insulin seinsitivity, 

and beitteir reigulation of blood sugar leiveils. Theisei positivei eiffeicts contributei 

direictly to reiducing thei risk of deiveiloping typei 2 diabeiteis. Compleimeinteid by 

heialthy lifeistylei changeis, including propeir nutrition and reiducing caloriei 

intakei, reigular eixeircisei plays a keiy rolei in preiveinting typei 2 diabeiteis. 

Consisteincy and reigularity in eixeircising arei factors is important in achieiving 

optimal reisults, with reicommeindations for physical activity of at leiast 150 

minuteis peir weieik at modeiratei inteinsity, or 75 minuteis peir weieik at vigorous 

inteinsity. Oveirall, thei inteigration of a reigular eixeircisei program in thei lifeistylei 

of individuals with preidiabeiteis is not only eiffeictivei in reiducing thei risk of typei 

2 diabeiteis but also improveis geineiral quality of lifei through physical 

streingtheining, increiaseid eineirgy, and meintal weill-beiing. Thus, reiseiarcheirs 

and heialth practitioneirs strongly eincouragei thei adoption of eixeircisei routineis 

as an eisseintial preiveintion strateigy. 
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