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Abstract

Type 2 Diabetes Mellitus (T2DM) remains a growing global health challenge, driven by increasing
obesity, poor dietary patterns, and sedentary lifestyles. In recent years, intermittent fasting (IF) has
emerged as a promising non-pharmacological intervention for improving glycemic control and metabolic
outcomes in T2DM patients. This review explores the mechanisms linking IF to enhanced insulin
sensitivity, reduced oxidative stress, circadian regulation, and metabolic flexibility. Clinical trials and
meta-analyses have demonstrated significant improvements in HbAlc, fasting glucose, weight loss, and
insulin resistance with various IF regimens such as time- restricted eating (TRE), alternate-day fasting
(ADF), and the 5:2 protocol. However, the long-term safety and sustainability of IF remain under
investigation, especially in populations with comorbidities or those on glucose-lowering medications.
The review highlights emerging directions such as personalized fasting protocols guided by genetics,
microbiome profiling, and artificial intelligence (Al)-driven tools. Challenges such as adherence, cultural
barriers, healthcare provider training, and lack of standardized clinical guidelines are also addressed.
Ultimately, IF shows potential as an adjunctive strategy in T2DM management, warranting further
research and careful integration into clinical practice.
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1. Introduction

Type 2 diabetes mellitus (T2DM) is a growing global health concern, characterized by insulin resistance,
impaired insulin secretion, and elevated blood glucose levels. With increasing rates of obesity, physical
inactivity, and poor dietary habits, the prevalence of T2DM continues to rise worldwide (1). The
management of T2DM requires effective strategies to improve glycemic control, reduce complications,
and enhance quality of life. Traditional treatment options focus on pharmacological interventions and
lifestyle changes, including diet modifications and physical activity (2)

In recent years, intermittent fasting (IF) has emerged as a promising dietary strategy for managing
metabolic disorders, including T2DM. IF involves alternating periods of eating and fasting, which may be
practiced in various formats such as time-restricted eating (TRE), alternate-day fasting (ADF), or the 5:2
diet (3). Emerging evidence suggests that IF may improve insulin sensitivity, reduce blood glucose
levels, and promote weight loss, making it an attractive option for individuals
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with T2DM. (4) Studies on IF have shown that it can effectively lower fasting glucose levels, reduce
HbA ¢, and improve other metabolic markers in individuals with T2DM (5,6). For example, a randomized
controlled trial by (7) demonstrated significant reductions in HbAlc among participants following a
time-restricted eating pattern. Additionally, research by (8) highlighted that IF interventions were
associated with improvements in weight loss and insulin sensitivity in patients with T2DM.

However, the exact mechanisms underlying the effects of IF on glycemic control remain unclear.
Various hypotheses suggest that IF may work by promoting metabolic switching, improving
mitochondrial function, and reducing oxidative stress(9). Despite promising results, there are concerns
regarding the long-term sustainability of IF, adherence to fasting protocols, and potential risks,
particularly for those using glucose-lowering medications (10)

2. Mechanisms Linking Intermittent Fasting and Glycemic Control

Intermittent fasting (IF) has gained significant attention as a potential therapeutic strategy in managing
Type 2 Diabetes Mellitus (T2DM). The proposed mechanisms behind its beneficial effects include
improvements in insulin sensitivity, reduction in oxidative stress, regulation of circadian rhythms,
enhanced ketone production, and autophagy activation. One of the primary benefits of IF in T2DM is
enhanced insulin sensitivity. Periods of fasting lead to lower insulin levels and increased insulin receptor
efficiency, allowing for improved glucose uptake by cells (11).IF has been shown to decrease oxidative
stress and increase total antioxidant capacity. These changes support better metabolic homeostasis and
reduce the cellular damage that contributes to insulin resistance (12).

The timing of IF often coincides with natural circadian rhythms, optimizing glucose metabolism during
the most insulin-sensitive times of the day. Disruptions in circadian alignment have been linked to poor
glycemic outcomes (13)Fasting promotes a shift from glucose to fat metabolism, resulting in ketone
body production. These ketones improve mitochondrial efficiency and may further enhance insulin
sensitivity and anti-inflammatory pathways (14).Fasting triggers autophagy, a cellular "cleanup"
process. Enhanced autophagy improves insulin signaling and reduces the accumulation of dysfunctional
organelles in metabolic tissues (15)
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Table 1. Summary of Key Human Clinical Trials on Intermittent Fasting (IF)in Type 2 Diabetes Mellitus
(T2DM)
SI No | Studies (Year) IF Protocol Duration Participants Key
Outcomes
L. Choe et al. (2022) 52 IF and 16 weeks 209  adults | Reduction inl
meal with T2DM HbAlc by 1.9%
replacement better  than
metformin
2. Li et al. (2018) Alternate  day| 12 months 137 HbAlc
fasting overweight reduction
individuals
3. Jamshed et al. (2021) 6 hour TRE | 5 weeks 15 men with| Increase in
(early eating) prediabetes insulin
sensitivity and|
decrease in
glucose level
4. Moon and Kim (2023) | Time restricted| 8 weeks 42 T2DM | Decrease in|
eating patients fasting glucose]
and improved
insulin index
5. Liu et al. (2023) Mixed IF Meta analysis | 704 Decrease in
methods participants HbAlc and
(11 studies) fasting glucose
6. Lowe et al. (2020) 10-hour TRE 12 weeks 19 adults withf Decrease in
metabolic weight and
syndrome improved
glucose
markers
7. Cienfuegos et al. (2020) | 4 and 6 hrs TRE| 8 weeks 58 obese Decrease in
adults weight and
increase in
insulin
sensitivity
8. Gabel et al. (2018) 8 hours TRE 12 weeks 23 obese Decrease in
adults body weight
and improved
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glucose
regulation

0. Rothschild et al. (2021) [ I[F vs CR [ Review (15 NA IF=CR in

(Review) RCTs) glycemic
control
10. Lee et al. (2024) Umbrella Review (20 | NA Safe and
review of IF trials) effective

3. Clinical Evidence of Intermittent Fasting in Type 2 Diabetes Management

Recent clinical studies have explored the efficacy and safety of various intermittent fasting (IF)
protocols in managing glycemic control among individuals with Type 2 Diabetes Mellitus (T2DM). These
studies have examined outcomes such as HbAlc levels, fasting glucose, weight loss, and insulin
sensitivity.

A 16-week RCT compared a 5:2 IF regimen combined with meal replacements to standard
pharmacological treatments (metformin and empagliflozin). The IF group achieved a greater reduction in
HbAlc levels (1.9%) compared to metformin (1.6%) and empagliflozin (1.5%) (16)A recent study found
that IF was as effective as continuous caloric restriction in reducing HbAlc levels and body weight over
a 12-month period ((17) .A systematic review and meta-analysis concluded that IF is comparable to
continuous energy-restricted diets in improving glycemic control and promoting weight loss in T2DM
patients (18)

HbA1lc reduction by treatment (%)
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Fig 2. Reduction in HbAlc (%) by Treatment Type

4. Long-Term Effects and Safety of Intermittent Fasting in Type 2 Diabetes Management
Intermittent fasting (IF) has garnered attention for its potential to improve glycemic control, but the
long-term effects and safety of such dietary regimens in individuals with Type 2 Diabetes (T2DM)
require careful consideration. While several studies suggest promising short-term outcomes, the
sustainability and safety of IF over extended periods, especially in populations with pre-existing
comorbidities, remain a critical focus.

Research supports the idea that IF may have long-lasting benefits on metabolic health. A meta- analysis
by Liu et al. (2023) demonstrated sustained improvements in insulin sensitivity and a reduction in
HbAlc in patients following an intermittent fasting regimen for over six months, suggesting that the
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metabolic benefits can extend beyond the initial stages of fasting (19)

Furthermore, studies have shown that long-term IF regimens can lead to sustained weight loss and
reduced risk factors for cardiovascular diseases, which are common in individuals with T2DM. Lowe et
al. (2020) highlighted that a 10-hour time-restricted eating (TRE) regimen resulted in significant
reductions in weight and improved metabolic markers over 12 weeks, and it suggested that these benefits
could be sustained with continued adherence .(20) While the metabolic benefits are promising, safety
remains a significant concern, particularly for individuals with advanced T2DM or those who are older.
IF, especially strict fasting patterns, may increase the risk of hypoglycemia, particularly in individuals
on medications such as insulin or sulfonylureas. Lee et al. (2024) discussed how patients with poorly
controlled diabetes might experience hypoglycemia during fasting periods, underscoring the importance
of medical supervision and potential medication adjustments (21). Moreover, there is a risk of nutrient
deficiencies with long-term fasting, especially if proper meal planning is not adhered to. Rothschild et al.
(2021) emphasized that individuals practicing IF should ensure balanced nutrition during eating
windows to prevent deficiencies in essential vitamins and minerals, particularly vitamin D and calcium,
which are crucial for bone health.(22)

Adherence to intermittent fasting regimens can be challenging, especially for those who experience hunger
or other side effects during fasting periods. A study by Gabel et al. (2018) revealed that patient
adherence to a time-restricted eating pattern improved over time as individuals adapted to the fasting
schedules. However, challenges remain, particularly in social and family settings where meals are often
shared .(23) Additionally, the psychological impact of fasting should not be overlooked. Although IF
can lead to weight loss and improved glucose regulation, some individuals may experience feelings of
deprivation or increased food-related anxiety. Addressing these concerns is essential to ensure the long-
term feasibility of IF regimens.

5. Future Directions: Personalized Intermittent Fasting and Technological Advancements in Type
2 Diabetes Management

The effectiveness of intermittent fasting can vary significantly across individuals due to differences in
genetics, metabolism, and gut microbiota. In a recent review, Lee et al. (2024) highlighted that future
research will likely focus on personalized fasting regimens based on genetic predispositions and metabolic
profiles, optimizing glycemic control while minimizing risks like hypoglycemia or nutrient deficiencies
(24).

Moreover, microbiome-based interventions are becoming an exciting area of investigation. The human
microbiota plays a crucial role in regulating glucose metabolism, and variations in microbiota
composition can influence the effectiveness of intermittent fasting. Gabel et al. (2018)

suggested that understanding individual microbiome profiles could lead to tailored IF strategies that
enhance glucose regulation and insulin sensitivity (25)

Technology is poised to significantly impact the future of intermittent fasting in T2DM management.
Wearable devices such as continuous glucose monitors (CGMs) are already being used to track real-time
glucose fluctuations, allowing individuals to adjust their fasting schedules and eating windows based on
personalized data. A study by Rothschild et al. (2021) demonstrated the potential for CGMs in
combination with IF to improve insulin sensitivity and glycemic variability in real time(26) .
Furthermore, artificial intelligence (Al) has the potential to revolutionize how IF regimens are designed
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and implemented. Al models can analyze vast amounts of health data (e.g., glucose levels, physical
activity, sleep patterns) to create personalized fasting schedules that maximize metabolic benefits while
minimizing risks. Liu et al. (2023) emphasized that Al-driven tools could provide actionable insights,
enabling healthcare providers to offer real-time, customized recommendations for patients (19)

The future of T2DM management may involve combining intermittent fasting with other therapies such as
exercise and medication. Exercise has been shown to enhance the benefits of intermittent fasting,
particularly in terms of improving insulin sensitivity and glucose uptake. A study by Lowe et al. (2020)
suggested that coupling IF with regular physical activity could lead to more sustainable improvements in
long-term metabolic health (27)

Additionally, IF protocols could be integrated with medications like GLP-1 agonists, which are known
to improve glycemic control and promote weight loss. Research by Jamshed et al. (2021) indicates that
combining pharmacological agents with fasting regimens may offer a synergistic effect, improving
insulin sensitivity more effectively than either intervention alone(28)

6. Challenges and Barriers to Implementing Intermittent Fasting in Clinical Practice

Adherence to intermittent fasting regimens can be challenging due to lifestyle factors, psychological
barriers, and individual differences in tolerance to fasting. Studies have shown that individuals with
T2DM may struggle with fasting due to hunger, irritability, and social pressures, especially when fasting
requires significant changes to eating habits. Gabel et al. (2018) noted that while short-term adherence to
IF was feasible, long-term commitment can be difficult, particularly for individuals with busy lifestyles or
those who experience hunger during fasting windows.(23)

For IF to be widely adopted, healthcare providers must be well-informed about the potential benefits and
risks associated with intermittent fasting. A lack of comprehensive education and training on IF among
healthcare professionals remains a significant barrier. Rothschild et al. (2021) highlighted that many
healthcare providers are unfamiliar with the science behind IF and may not feel confident recommending
fasting regimens to their patients, especially those with comorbidities. (22)

Cultural and social factors also play a significant role in the adoption of intermittent fasting. In many
cultures, meals are a central part of daily life and social interactions, making fasting periods particularly
challenging. Jamshed et al. (2021) discussed how cultural expectations around mealtimes and food-
related celebrations can be major deterrents for individuals trying to implement IF, particularly in
families or communities that prioritize communal meals.(29)

Additionally, in some social circles, fasting may be seen as extreme or unnecessary, which can create
additional psychological barriers. Education on the potential health benefits of IF, as well as its role in
chronic disease management, could help overcome these hurdles.

Despite the growing evidence supporting the efficacy of intermittent fasting in managing T2DM, there
remains limited support for IF from insurance companies and healthcare systems. Liu et al. (2023)
pointed out that IF is not always covered under traditional healthcare plans, limiting its accessibility for
patients who could benefit from it. Furthermore, there is a lack of formal guidelines from regulatory
bodies on how IF should be implemented in clinical practice, leaving it largely up to individual
practitioners .(30)

Education plays a critical role in overcoming many of the barriers to intermittent fasting. Lee et al. (2024)
emphasized that patients need comprehensive, clear, and personalized guidance on how to implement IF
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safely and effectively. This includes educating patients on potential side effects such as hypoglycemia and
nutrient deficiencies, as well as strategies to mitigate these risks. Healthcare providers should also offer
ongoing support to help patients stay engaged with the fasting protocol and adjust their regimen as
needed.(21)

7. Challenges and Barriers to Implementing Intermittent Fasting in Clinical Practice

While intermittent fasting (IF) shows promise as an effective intervention for managing Type 2 Diabetes
(T2DM), several challenges must be addressed before it can be fully integrated into routine clinical
practice. These barriers include patient adherence, healthcare provider training, and systemic factors
such as social and cultural influences, as well as support from healthcare systems and insurance
coverage.

Adherence to intermittent fasting regimens can be challenging due to lifestyle factors, psychological
barriers, and individual differences in tolerance to fasting. Studies have shown that individuals with
T2DM may struggle with fasting due to hunger, irritability, and social pressures, especially when fasting
requires significant changes to eating habits. Gabel et al. (2018) noted that while short-term adherence to
IF was feasible, long-term commitment can be difficult, particularly for individuals with busy lifestyles or
those who experience hunger during fasting windows .(23) For IF to be widely adopted, healthcare
providers must be well-informed about the potential benefits and risks associated with intermittent
fasting. A lack of comprehensive education and training on IF among healthcare professionals remains a
significant barrier. Rothschild et al. (2021) highlighted that many healthcare providers are unfamiliar with
the science behind IF and may not feel confident recommending fasting regimens to their patients,
especially those with comorbidities.(22)

Cultural and social factors also play a significant role in the adoption of intermittent fasting. In many
cultures, meals are a central part of daily life and social interactions, making fasting periods particularly
challenging. Jamshed et al. (2021) discussed how cultural expectations around meal times and food-
related celebrations can be major deterrents for individuals trying to implement IF, particularly in families
or communities that prioritize communal meals.(22)

Additionally, in some social circles, fasting may be seen as extreme or unnecessary, which can create
additional psychological barriers. Education on the potential health benefits of IF, as well as its role in
chronic disease management, could help overcome these hurdles.

Despite the growing evidence supporting the efficacy of intermittent fasting in managing T2DM, there
remains limited support for IF from insurance companies and healthcare systems. Liu et al. (2023)
pointed out that IF is not always covered under traditional healthcare plans, limiting its accessibility for
patients who could benefit from it. Furthermore, there is a lack of formal guidelines from regulatory
bodies on how IF should be implemented in clinical practice, leaving it largely up to individual
practitioners.(30)

Education plays a critical role in overcoming many of the barriers to intermittent fasting. Lee et al. (2024)
emphasized that patients need comprehensive, clear, and personalized guidance on how to implement IF
safely and effectively. This includes educating patients on potential side effects such as hypoglycemia and
nutrient deficiencies, as well as strategies to mitigate these risks. Healthcare providers should also offer
ongoing support to help patients stay engaged with the fasting protocol and adjust their regimen as
needed .(31)
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8. Current Clinical Guidelines and Recommendations for Intermittent Fasting in Type 2 Diabetes
Management

Intermittent fasting (IF) has gained significant attention as a potential therapeutic approach for managing
Type 2 Diabetes (T2DM). However, the integration of IF into clinical practice remains in its early
stages, and there are limited formal guidelines provided by major health organizations. The most current
evidence supports IF as a complementary therapy for improving glycemic control, weight loss, and insulin
sensitivity, but more research is needed to establish comprehensive clinical guidelines.

Despite the absence of comprehensive guidelines, existing literature provides healthcare professionals
with evidence-based recommendations. Gabel et al. (2020) conducted a meta- analysis that demonstrated
intermittent fasting’s positive effects on glycemic control, weight reduction, and insulin sensitivity.
Based on their findings, they recommend that patients with T2DM be allowed to try IF under medical
supervision, particularly for those who struggle with obesity or poorly controlled blood sugar levels .(32)
Additionally, Rothschild et al. (2021) emphasize that intermittent fasting may be particularly beneficial
for patients who fail to respond to conventional treatments such as oral medications or insulin therapy.
They propose that IF be used as an adjunctive therapy, monitoring patients closely for potential
complications like nutrient deficiencies or hypoglycemia .(22)

Although intermittent fasting shows great potential, there are several gaps in existing clinical guidelines.
These include the lack of clear protocols regarding fasting duration, optimal fasting windows, and the
specific populations who may benefit most from IF. Liu et al. (2023) noted that more robust clinical
trials are needed to define the exact mechanisms by which IF influences glycemic control and to
establish long-term safety for individuals with diabetes (30)

Additionally, Jamshed et al. (2021) pointed out that the current lack of standardization in IF protocols
and patient selection limits the ability to apply intermittent fasting universally. They suggest the need for
larger cohort studies to clarify the optimal fasting patterns and investigate genetic and metabolic factors
that influence individual responses to IF (29)

9. Clinical Outcomes of Intermittent Fasting in Type 2 Diabetes Management: Glycemic Control,
Weight Loss, and Insulin Sensitivity

Intermittent fasting (IF) has shown promising results in improving clinical outcomes in patients with
Type 2 Diabetes (T2DM). Key areas of improvement include glycemic control, weight loss, and insulin
sensitivity—all of which are crucial factors in managing the disease and preventing complications. This
section reviews the evidence supporting IF as an effective intervention in these areas.

Intermittent fasting has been widely studied for its effects on glycemic control in T2DM patients. Several
studies have found that IF can lead to improvements in HbAlc levels and fasting blood glucose. For
instance, Gabel et al. (2020) conducted a meta-analysis showing that IF significantly reduced HbAlc
levels in patients with T2DM, with the greatest improvements observed in those practicing time-
restricted eating (TRE). (32)

A significant benefit of intermittent fasting in managing T2DM is weight loss. Obesity is a major risk
factor for the development and progression of T2DM, and reducing body weight can lead to significant
improvements in insulin resistance and blood glucose control. Studies such as Rothschild et al. (2021)
have demonstrated that IF protocols—particularly those incorporating alternate-day fasting or 24-hour
fasts—resulted in significant reductions in visceral fat and overall body weight. Weight loss is often
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accompanied by reduced inflammation, another factor that helps improve insulin sensitivity in T2DM
patients .(22)

IF Outcomes in T2DM patient

W Befor IF W After IF

-

HbAlc (%) Weight (kg) Insulin Sensitivity

Fig 3. IF outcomes in T2DM patients

Additionally, Liu et al. (2023) found that time-restricted eating (TRE), where individuals fast for 16
hours and eat within an 8-hour window, showed significant benefits in both weight loss and reduction in
fat mass. The study supports the idea that intermittent fasting can be a useful tool for weight management
in T2DM patients .(30)

Improved insulin sensitivity is another key benefit of intermittent fasting in the management of T2DM.
Insulin resistance is a hallmark of T2DM, and IF has been shown to improve the body's ability to
respond to insulin. Gabel et al. (2018) reported that IF, particularly in the form of alternate-day fasting,
led to improved insulin sensitivity and reduced insulin levels in T2DM patients. Their findings indicated
that IF might improve metabolic flexibility, which allows the body to switch between burning
carbohydrates and fat for energy, leading to better overall glucose metabolism .(23)

Moreover, Jamshed et al. (2021) emphasized the beneficial role of IF in reducing insulin resistance by
improving the body's metabolic profile. The improvement in insulin sensitivity was most evident in
patients who adhered to longer fasting periods or those who combined fasting with a low-carbohydrate
diet, further enhancing insulin response and glucose uptake .(29)

10. Potential Risks and Side Effects of Intermittent Fasting in Type 2 Diabetes Management

While intermittent fasting (IF) shows promising results in managing Type 2 Diabetes (T2DM)), it is not
without its risks, especially for individuals who are on medications like insulin or other glucose-
lowering agents. The management of these risks is critical to ensuring patient safety, as fasting can lead
to a variety of adverse effects if not carefully monitored. This section reviews the potential risks and side
effects of IF in T2DM management.

One of the most significant concerns when practicing intermittent fasting in T2DM patients is the risk of
hypoglycemia. Prolonged periods without food can lead to a sharp drop in blood glucose levels,
particularly in individuals taking insulin or sulfonylureas, which increase insulin secretion. According to
[JFMR250449922 Volume 7, Issue 4, July-August 2025 9
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Zhao et al. (2023), patients on insulin therapy are particularly vulnerable to hypoglycemia during fasting
periods, and the risk is heightened if they do not adjust their medication dosages accordingly.(33)
Nutrient deficiencies are another potential risk associated with intermittent fasting. Extended fasting
periods may limit the intake of essential vitamins and minerals, such as vitamin D, calcium, and iron,
which are critical for overall health and metabolic function. Horne et al. (2020) highlight that T2DM
patients on IF may be at risk of deficiencies in micronutrients if their dietary intake is not carefully
planned during the eating windows. They recommend that patients follow well- balanced and nutrient-
dense diets during eating periods to compensate for any gaps in nutrition.(34)

Additionally, Liu et al. (2023) stress that the restrictive nature of some IF regimens may hinder the
adequate intake of key nutrients over time, leading to potential deficiencies that could exacerbate
complications associated with T2DM .(30)

Other common side effects associated with intermittent fasting include fatigue, dizziness, headaches, and
irritability. These symptoms are often due to lower blood sugar levels, dehydration, or electrolyte
imbalances during fasting periods. Gabel et al. (2020) found that while IF led to improvements in
glycemic control and weight loss, some participants experienced fatigue and mood swings, especially
during the initial phases of fasting. This suggests that the body needs time to adapt to fasting regimens,
and healthcare providers should monitor patients closely during this period(32)

In some cases, sleep disturbances and gastrointestinal issues such as constipation or bloating may occur,
particularly when there are long periods without food. These side effects can be minimized by following
a structured IF protocol and ensuring adequate hydration during fasting hours. Jamshed et al. (2021)
suggest that incorporating electrolyte-rich drinks or supplements may help mitigate some of the
discomforts associated with fasting, especially during extended fasts.(29)

To minimize the risks associated with intermittent fasting, healthcare providers should offer
personalized guidance tailored to each patient's medication regimen, glycemic levels, and overall health
status. Zhao et al. (2023) recommend that patients undergoing IF should have frequent check-ups and
glucose monitoring to detect early signs of adverse effects, particularly hypoglycemia. Furthermore,
adjusting medication dosages or transitioning to non-insulin therapies may be necessary to prevent
complications.

Additionally, patients should be encouraged to maintain a balanced diet during eating windows, ensuring
that they are consuming a variety of foods rich in micronutrients to prevent deficiencies. Rothschild et al.
(2021) suggest that patients adopt shorter fasting windows initially to help the body gradually adapt to
the changes in eating patterns without experiencing significant side effects. (22)
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Fig 4. Side effects of IF

11. Long-Term Effects of Intermittent Fasting on Type 2 Diabetes:
Sustainability and Disease Remission

Intermittent fasting (IF) has shown promising results in the short-term management of Type 2 Diabetes
(T2DM), but its long-term effects and sustainability as a treatment option remain a subject of ongoing
research. This section explores the potential long-term benefits of IF in T2DM, including sustained
glycemic control, cardiovascular health, and the possibility of disease remission, as well as its feasibility
as a lifelong strategy for diabetes management.

Sadeghi et al. (2022) found that although IF initially improved glycemic control, some participants
experienced a gradual increase in HbAlc levels after a year, particularly those who struggled to
maintain the fasting regimen. This highlights the need for continuous monitoring and personalized
adjustments to fasting schedules .(35)

In addition to improving glycemic control, intermittent fasting has shown potential benefits for
cardiovascular health in T2DM patients. Liu et al. (2023) reported that long-term IF not only led to
weight loss but also contributed to significant reductions in blood pressure, cholesterol levels, and
inflammatory markers such as C-reactive protein (CRP), which are crucial risk factors for cardiovascular
disease. These improvements are particularly important for individuals with T2DM, who are at increased
risk of heart disease and stroke .(30)

One of the most exciting potential outcomes of intermittent fasting in T2DM management is the
possibility of disease remission. Siddique et al. (2022) reviewed studies on IF and found that patients
who adhered to IF regimens for extended periods (over 6 months) exhibited significant improvements in
insulin sensitivity and beta-cell function, suggesting that IF may help reverse or ameliorate the
underlying pathology of T2DM in some individuals. This has raised hopes that T2DM might not only be
manageable with IF but potentially reversible in the long term for a subset of patients .(31)

Conclusion

Intermittent fasting presents a compelling, evidence-based approach to managing Type 2 Diabetes
Mellitus, with numerous clinical trials validating its benefits in improving glycemic control, promoting
weight loss, and enhancing insulin sensitivity. Mechanistically, IF supports metabolic health through
insulin regulation, oxidative stress reduction, circadian rhythm alignment, and autophagy activation.
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While IF regimens show comparable outcomes to traditional continuous caloric restriction, challenges
such as long-term adherence, risk of hypoglycemia, and nutrient deficiencies require vigilant clinical
oversight. Moreover, the absence of standardized guidelines and insurance coverage limits its
widespread adoption. Future advancements, including personalized fasting strategies and integration
with digital health technologies like CGMs and Al tools, may further optimize its therapeutic potential.
For IF to be effectively implemented in routine diabetes care, multidisciplinary collaboration and patient
education are essential. As evidence continues to evolve, intermittent fasting could become a cornerstone
in the lifestyle-based management of T2DM, contributing to disease remission and long-term metabolic
well-being.
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