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Abstract: Background: Type 2 diabetes mellitus (T2D) is a chronic, progressive metabolic disorder characterised by insulin resistance
and f-cell dysfunction. Its rising global prevalence, currently affecting over 460 million people, is largely attributed to modifiable lifestyle
factors including poor dietary habits, physical inactivity, and obesity. Objective: This review aims to critically evaluate the current evidence
surrounding the nutritional management of T2D, emphasising the role of dietary patterns, macronutrient balance, supplementation, and
behavioural strategies in disease prevention and control. Methods: A comprehensive literature review was conducted using data from
international clinical guidelines, randomised controlled trials, and high-quality systematic reviews, with a focus on evidence from the past
decade. Results: Medical Nutrition Therapy (MNT) is a cornerstone in T2D management, capable of significantly improving glycemic
control, lipid profiles, and body weight outcomes. Dietary patterns such as the Mediterranean diet, characterised by high intake of whole
grains, legumes, vegetables, and unsaturated fats, have consistently demonstrated benefits. Macronutrient distribution should be
individualised, though higher protein and lower glycemic index carbohydrate intake show promise. Supplements such as vitamin D,
magnesium, and in selected cases, zinc and chromium, may support metabolic control, though broad recommendations remain
unsupported. Sarcopenia, frequently co-existing with T2D, necessitates integrated dietary and exercise strategies. Despite strong evidence
for lifestyle interventions, long-term adherence remains a major challenge. Conclusions: Nutritional therapy remains central to T2D
management and prevention. Personalised dietary interventions, supported by behavioural counselling and digital tools, offer a path
toward improved metabolic outcomes. Future research should prioritise precision nutrition, long-term adherence strategies, and the
integration of nutrition into comprehensive diabetes care models.
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1. Introduction the need for individualised, evidence-based nutritional
therapy as part of comprehensive diabetes care [7].

Type 2 Diabetes Mellitus (T2DM) is a chronic, progressive

metabolic disorder characterised by insulin resistance and -  In recent years, the concept of diabetes remission through
cell dysfunction, leading to hyperglycaemia. It accounts for dietary intervention has gained traction. Landmark studies,
over 90% of diabetes cases globally and represents a  such asthe DiRECT trial, have demonstrated that substantial
significant public health crisis due to its association with ~ weight loss via caloric restriction can lead to sustained
increased morbidity, mortality, and healthcare costs [1].  remission of T2DM in a significant proportion of patients,
According to the International Diabetes Federation, the global ~ thereby redefining the goals of dietary management [8].
prevalence of diabetes among adults is estimated to rise from

537 million in 2021 to 783 million by 2045, driven primarily This review synthesises the current evidence regarding

by lifestyle factors such as poor diet and physical inactivity ~ nutritional strategies for T2DM management, discusses
[2]. emerging trends, and proposes future research directions with

a focus on personalised and sustainable approaches.

Traditionally, the management of T2DM has focused heavily

on pharmacotherapy; however, mounting evidence 2. Methods

underscores the central role of nutritional management not

only in glycemic control but also in weight management, 2.1 Search Strategy

cardiovascular risk reduction, and, more recently, diabetes

remission [3, 4]. Diet is a modifiable environmental factor =~ A systematic search was performed in PubMed, Web of
that influences insulin sensitivity, inflammation, gut Science, and Scopus for articles published between January
microbiota, and body weight—all key components in the 2010 and March 2024. Search terms included:

pathophysiology of T2DM. o “Type 2 diabetes”
e “Nutrition therapy”
Despite the abundance of dietary strategies proposed— o “Dietary management”

including low-carbohydrate diets, plant-based diets, the e “Diabetes remission”
Mediterranean diet, and more recently, very-low-calorie diets o “Low-carbohydrate diet”
(VLCDs) and intermittent fasting—there is considerable e “Intermittent fasting”
heterogeneity in both clinical guidelines and patient e “Mediterranean diet”
adherence [5, 6]. While some approaches prioritise

macronutrient manipulation, others emphasise food quality,

meal timing, or caloric restriction. This diversity highlights
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2.2 Inclusion and Exclusion Criteria

Inclusion:

e Peer-reviewed randomised controlled trials (RCTs),
systematic reviews, meta-analyses, and clinical guidelines

o Articles published in English

o Studies involving adults diagnosed with T2DM

Exclusion:

o Non-English studies

e Studies focusing solely on Type 1 diabetes or gestational
diabetes

e Animal studies

2.3 Data Extraction and Analysis

Relevant information regarding dietary interventions,
glycemic outcomes, weight management, medication use, and
diabetes remission was extracted and synthesised.

3. Results
3.1 Macronutrient Composition

Carbohydrate intake is a central focus in T2DM nutrition.

Studies have shown that:

e Low-carbohydrate diets (<130g/day) improve HbAlc,
promote weight loss, and reduce insulin resistance [2].

e High-fiber and low-glycemic-index carbohydrates are
associated with better glycemic control [3].

Fat and protein intake must be balanced to avoid
cardiovascular risk. Replacing saturated fats with unsaturated
fats (especially monounsaturated and omega-3) supports
cardiovascular health.

3.2 Dietary Patterns

3.2.1 Mediterranean Diet

Numerous RCTs, including the PREDIMED trial, support the
Mediterranean diet in reducing HbAlc, body weight, and
cardiovascular risk [4]. The diet emphasises fruits,
vegetables, whole grains, legumes, olive oil, and moderate
fish and poultry intake.

3.2.2 Plant-Based Diets
Vegetarian and vegan diets are linked to improved insulin

sensitivity and lower BMI. Meta-analyses report an average
reduction in HbAlc of 0.4-0.6% [5].

3.2.3 DASH Diet

Originally designed for hypertension, the DASH diet also
lowers blood glucose and improves lipid profiles in diabetic
patients [6].

3.3 Emerging Dietary Approaches

3.3.1 Low-Calorie and Very Low-Calorie Diets (VLCDs)

Studies such as DiRECT (Diabetes Remission Clinical Trial)
demonstrated that VLCDs (around 800 kcal/day) can induce
diabetes remission in over 46% of participants at 12 months

[7].

3.3.2 Intermittent Fasting

Emerging evidence supports time-restricted eating and
alternate-day fasting for weight loss and improved glycemic
markers, although long-term adherence remains a concern

8].
4. Discussion

Nutritional therapy remains a cornerstone in the management
of T2DM, with robust evidence supporting its role in
improving glycemic control, reducing cardiovascular risk,
promoting weight loss, and even achieving disease remission
in selected individuals. However, its successful
implementation is contingent on multiple factors including
cultural relevance, patient motivation, access to healthcare
resources, and provider expertise.

4.1 Evidence-Based Dietary Patterns

Among the various dietary interventions, several have
consistently demonstrated positive outcomes in randomised
trials and meta-analyses. The Mediterranean diet, rich in
monounsaturated fats, plant-based foods, and omega-3 fatty
acids, has shown substantial benefits in glycemic control,
lipid management, and cardiovascular outcomes [9].
Similarly, plant-based diets are associated with improved
insulin sensitivity and weight reduction, likely due to their
low energy density and high fibre content [10]. The DASH
(Dietary Approaches to Stop Hypertension) diet, while
initially developed to control blood pressure, also exhibits
glycemic benefits, particularly in patients with comorbid
hypertension [11].

Carbohydrate restriction, including both low-carbohydrate
and ketogenic diets, has shown efficacy in reducing HbAlc,
body weight, and triglycerides [12]. However, long-term
adherence remains a challenge, and there are concerns
regarding lipid profiles and micronutrient adequacy in
restrictive versions of these diets [13].

4.2 Novel Approaches and Remission Potential

Emerging dietary strategies such as VLCDs and intermittent
fasting have gained attention for their potential to induce
remission. The DIiRECT trial demonstrated that structured
VLCD interventions could achieve remission in nearly half of
patients with early-stage T2DM, largely through rapid and
sustained weight loss [8]. Intermittent fasting regimens—
including time-restricted eating and alternate-day fasting—
have also shown improvements in insulin sensitivity,
inflammatory markers, and metabolic flexibility, although
data on their long term effectiveness and safety are still
evolving [14].

These approaches challenge the traditional notion that T2DM
is a lifelong, progressive disease, suggesting instead that
early, intensive intervention targeting adiposity and metabolic
overload may halt or reverse disease progression.

4.3 Role of the Gut Microbiome and Metabolic
Inflammation

The interaction between diet and the gut microbiome is a
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rapidly growing area of interest. Dietary patterns influence
microbial composition, which in turn affects host metabolism,
inflammatory pathways, and insulin resistance [15]. High-
fiber, plant-based diets appear to promote microbial diversity
and short-chain fatty acid (SCFA) production, which have
anti-inflammatory and insulin-sensitising effects. Future
research may lead to microbiome-targeted dietary
interventions tailored to individual microbial profiles.

4.4 Barriers to Implementation

Despite strong clinical evidence, dietary management of
T2DM faces practical limitations. Socioeconomic status, food
insecurity, cultural preferences, and limited access to dietetic
services often hinder dietary adherence. Moreover,
inconsistent dietary advice from healthcare professionals and
a lack of long-term support contribute to high dropout rates in
intervention studies [16]. These barriers underscore the need
for patient centered care that is flexible, culturally sensitive,
and supported by ongoing education and follow-up.

4.5 Future Directions

Future research should focus on developing precision
nutrition models incorporating genetics, metabolomics, and
microbiome analysis to personalise dietary recommendations.
Additionally, integrating technology such as mobile apps,
continuous glucose monitoring (CGM), and tele-health can
enhance dietary adherence and provide real-time feedback.
Long-term trials are needed to assess the sustainability,
safety, and cost-effectiveness of emerging dietary strategies.

5. Conclusion

Nutritional therapy is a powerful, cost-effective strategy for
managing and potentially reversing T2DM. A flexible,
patient-centered  approach that considers individual
preferences, comorbidities, and cultural factors is essential.
Future research should focus on long-term sustainability,
precision nutrition, and integration with digital health
platforms.
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