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ABSTRACT

Prediabetes is a precursor to Type 2 Diabetes Mellitus (T2DM) and represents a significant public health concern
due to its rising global prevalence and associated complications, including cardiovascular disease and neuropathy.
Insulin sensitivity, often impaired in prediabetic individuals, is a key therapeutic target in preventing the progression
to T2DM. Plant-based diets, which prioritize foods like fruits, vegetables, whole grains, and legumes while
minimizing animal products, have been shown to improve insulin sensitivity through multiple mechanisms, including
dietary fiber, anti-inflammatory properties, and gut microbiota modulation. Clinical studies indicate that plant-based
diets significantly enhance insulin sensitivity and glycemic control, offering a promising approach to managing
prediabetes. This review explored the mechanisms by which plant-based diets improve metabolic health, including
weight management, low glycemic load, and the reduction of advanced glycation end products. It also discussed the
challenges in implementing these diets, such as ensuring nutritional adequacy and addressing cultural preferences.
Our methodology involved a comprehensive review of current clinical trials, observational studies, and mechanistic
research, aiming to synthesize the most recent evidence on the effect of plant-based diets on insulin sensitivity in
prediabetic adults. This review concluded that plant-based diets offer a feasible and effective strategy for preventing
the progression from prediabetes to T2DM when carefully implemented within clinical and public health
frameworks.
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INTRODUCTION

Prediabetes is a critical metabolic condition characterized by blood glucose levels that are elevated but not yet high
enough to meet the diagnostic criteria for diabetes [1, 2. It represents a significant risk factor for the development
of Type 2 Diabetes Mellitus (T2DM) and its associated complications, including cardiovascular disease, neuropathy,
and retinopathy. The global prevalence of prediabetes is rising at an alarming rate, driven by sedentary lifestyles,
poor dietary habits, and increasing rates of obesity. Without effective intervention, a substantial proportion of
prediabetic individuals will progress to T2DM, underscoring the urgent need for early and effective management
strategies.

Lifestyle interventions, particularly dietary modifications, are central to the prevention and management of
prediabetes [87]. Among various dietary approaches, plant-based diets have garnered increasing attention for their
potential to improve metabolic health, particularly insulin sensitivity [4, 5. Insulin sensitivity, which refers to the
responsiveness of the body’s cells to insulin, is often impaired in prediabetic individuals, leading to insulin resistance.
This condition is a key driver of metabolic dysfunction and a precursor to T2DM. Improving insulin sensitivity
through dietary interventions can therefore play a pivotal role in halting the progression from prediabetes to
diabetes.

Plant-based diets, which emphasize the consumption of fruits, vegetables, legumes, whole grains, nuts, and seeds
while minimizing or excluding animal products, are rich in dietary fiber, antioxidants, and anti-inflammatory
compounds [67]. These components have been shown to enhance insulin sensitivity through multiple mechanisms,
including modulation of gut microbiota, reduction of systemic inflammation, and stabilization of blood glucose
levels. Emerging evidence from clinical studies suggests that plant-based diets can significantly improve insulin
sensitivity and glycemic control in prediabetic individuals, offering a promising strategy for diabetes prevention.
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This review explores the effect of plant-based diets on insulin sensitivity in prediabetic adults, examining the
underlying mechanisms, clinical evidence, and practical considerations for implementation. By synthesizing current
knowledge, this article aims to provide insights into the potential of plant-based diets as a therapeutic intervention
for improving metabolic health and preventing the progression to T2DM.

UNDERSTANDING INSULIN SENSITIVITY AND PREDIABETES
Insulin sensitivity refers to the responsiveness of the body's cells to insulin, a hormone that regulates blood glucose
levels [7, 87. In prediabetic individuals, insulin sensitivity is often impaired, leading to insulin resistance [97]. This
condition forces the pancreas to produce more insulin to maintain normal blood glucose levels, eventually leading to
beta-cell dysfunction and the onset of T2DM. Insulin resistance is also associated with other metabolic
abnormalities, such as dyslipidemia, hypertension, and systemic inflammation. Therefore, improving insulin
sensitivity is a key therapeutic target in prediabetes management.
Prediabetes is typically diagnosed using measures such as fasting plasma glucose (FPG), oral glucose tolerance test
(OGTT), and glycated hemoglobin (HbA 1c). Lifestyle interventions, including dietary changes, physical activity, and
weight management, are the first-line strategies for managing prediabetes. Among these, dietary interventions have
shown significant promise in improving insulin sensitivity and preventing the progression to diabetes.

PLANT-BASED DIETS: DEFINITION AND COMPONENTS

A plant-based diet emphasizes the consumption of foods derived from plants, including fruits, vegetables, legumes,
whole grains, nuts, and seeds, while minimizing or excluding animal products [107. There are various types of
plant-based diets, ranging from vegan (no animal products) to vegetarian (may include dairy and eggs) and
flexitarian (primarily plant-based with occasional animal products). The common denominator is the high intake of
nutrient-dense, fiber-rich plant foods and the exclusion or reduction of processed foods, refined sugars, and saturated
fats.
Plant-based diets are rich in bioactive compounds, including dietary fiber, antioxidants, polyphenols, and unsaturated
fatty acids, which contribute to their health benefits [117]. These components have been shown to improve metabolic
health by modulating gut microbiota, reducing inflammation, and enhancing insulin signaling pathways.
MECHANISMS BY WHICH PLANT-BASED DIETS IMPROVE INSULIN SENSITIVITY
The beneficial effects of plant-based diets on insulin sensitivity can be attributed to several mechanisms:

1. High Dietary Fiber Content: Plant-based diets are abundant in dietary fiber, which slows Carbohydrate
absorption and reduces postprandial glucose spikes [127]. Fiber also promotes satiety, aiding in weight
management, a critical factor in improving insulin sensitivity.

il. Low Glycemic Load: Plant-based diets typically have a low glycemic load due to the predominance of
complex carbohydrates and fiber. This results in more stable blood glucose levels and reduced demand for
insulin secretion.

iii. Anti-Inflammatory Properties: Chronic low-grade inflammation is a hallmark of insulin resistance.
Plant-based diets are rich in anti-inflammatory compounds, such as polyphenols and omega-3 fatty acids,
which reduce systemic inflammation and improve insulin signaling.

iv. Gut Microbiota Modulation: The gut microbiota plays a crucial role in metabolic health. Plant-based
diets promote the growth of beneficial gut bacteria, which produce short-chain fatty acids (SCIFAs) like
butyrate [137]. SCFAs enhance insulin sensitivity by improving glucose metabolism and reducing
inflammation.

V. Weight Management: Plant-based diets are associated with lower calorie density and higher satiety,
facilitating weight loss and maintenance [147]. Weight reduction is a well-established strategy for
improving insulin sensitivity.

Vi. Reduction in Advanced Glycation End Products (AGEs): Animal products and processed foods are
major sources of AGEs, which contribute to insulin resistance. Plant-based diets, being low in AGEs, help
mitigate their detrimental effects.

EVIDENCE FROM CLINICAL STUDIES
Several clinical studies have investigated the impact of plant-based diets on insulin sensitivity in prediabetic adults.
A randomized controlled trial conducted by Kahleova et al. (2018) compared the effects of a low-fat vegan diet to a
conventional diabetes diet in overweight adults with prediabetes or T2DM [157. After 16 weeks, participants on the
vegan diet showed significant improvements in insulin sensitivity, as measured by the hyperinsulinemic-euglycemic
clamp, compared to the control group. The vegan diet group also experienced greater reductions in body weight
and visceral fat, both of which are associated with improved insulin sensitivity. Another study by Barnard et al.
(2009) examined the effects of a low-fat vegan diet on glycemic control and insulin sensitivity in individuals with
T2DM [16]. The results demonstrated significant improvements in HbA1c levels and insulin sensitivity in the
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vegan group compared to the control group following a conventional diabetes diet. These findings suggest that
plant-based diets can be effective in improving metabolic health even in individuals with established diabetes,
highlighting their potential for prediabetes management. In addition to these trials, observational studies have
consistently shown an inverse association between plant-based diet adherence and the risk of developing T2DM.
The Adventist Health Study-2, a large cohort study, found that individuals following a vegetarian or vegan diet had
a significantly lower risk of developing diabetes compared to non-vegetarians. These findings underscore the long-
term benefits of plant-based diets in preventing insulin resistance and diabetes.
PRACTICAL CONSIDERATIONS FOR IMPLEMENTING PLANT-BASED DIETS

While the evidence supporting plant-based diets for improving insulin sensitivity is compelling, several practical
considerations must be addressed to ensure successful implementation:

i Nutritional Adequacy: Plant-based diets must be carefully planned to meet nutritional needs, particularly
for nutrients such as vitamin B12, iron, calcium, and omega-3 fatty acids, which are less abundant in plant
foods.

ii. Cultural and Personal Preferences: Dietary changes should be tailored to individual preferences and
cultural practices to enhance adherence and sustainability [17].

1il. Education and Support: Providing education on meal planning, food preparation, and label reading is

essential for individuals transitioning to a plant-based diet. Support from healthcare professionals,
dietitians, and peer groups can facilitate this transition.

iv. Gradual Transition: A gradual shift to a plant-based diet may be more sustainable than an abrupt change.
Incorporating more plant-based meals while reducing animal products can help individuals adapt to the
new dietary pattern.

IMPLICATIONS FOR CLINICAL PRACTICE
The growing body of evidence supporting the benefits of plant-based diets for improving insulin sensitivity has
important implications for clinical practice [187]. Healthcare providers should consider recommending plant-based
diets as part of a comprehensive lifestyle intervention for prediabetic individuals. This recommendation should be
accompanied by personalized guidance to address potential barriers and ensure nutritional adequacy. In addition,
public health initiatives should promote the adoption of plant-based diets through education, policy changes, and
community programs. For example, increasing the availability and affordability of plant-based foods in schools,
worlkplaces, and healthcare facilities can encourage healthier dietary choices.
CONCLUSION

Prediabetes is a reversible condition that presents a critical window of opportunity for preventing the progression
to T2DM. Plant-based diets offer a promising dietary strategy for improving insulin sensitivity and metabolic health
in prediabetic adults. The high fiber content, low glycemic load, anti-inflammatory properties, and positive effects
on gut microbiota and weight management contribute to the beneficial effects of plant-based diets on insulin
sensitivity. Clinical studies have demonstrated significant improvements in insulin sensitivity and glycemic control
in individuals following plant-based diets, highlighting their potential as a therapeutic intervention. However,
successful implementation requires careful planning, education, and support to address practical challenges and
ensure long-term adherence. Healthcare providers play a crucial role in guiding prediabetic individuals toward
adopting plant-based diets as part of a holistic approach to diabetes prevention. By integrating plant-based diets
into clinical practice and public health initiatives, we can take a significant step toward reducing the global burden
of diabetes and improving metabolic health.

REFERENCES
1. Hostalek, U.: Global epidemiology of prediabetes - present and future perspectives. Clinical Diabetes and
Endocrinology 2019 5:1. 5, 1-5 (2019). https://doi.org/10.1186/540842-019-0080-0
2. Khan, RM.M,, Chua, Z.J.Y,, Tan, J.C,, Yang, Y., Liao, Z., Zhao, Y.: From Pre-Diabetes to Diabetes: Diagnosis,

Treatments and Translational Research. Medicina 2019, Vol. 55, Page 546. 55, 546 (2019).
https://doi.org/10.3390/MEDICINA 55090546

3. Campbell, M.D., Sathish, T., Zimmet, P.Z., Thankappan, K.R., Oldenburg, B., Owens, D.R., Shaw, J.E., Tapp,
R.J.: Benefit of lifestyle-based T2DM prevention is influenced by prediabetes phenotype. Nature Reviews
Endocrinology 2020 16:7. 16, 395—400 (2020). https://doi.org/10.1038/541574-019-0316-1

4. Paul-Chima, U.O., Erisa, K., Raphael, I., Emmanuel I., O, Ugo, A.E., Michael B, O., Subbarayan, S,
Sankarapandiyan, V.: Exploring Indigenous Medicinal Plants for Managing Diabetes Mellitus in Uganda:
Ethnobotanical Insights, Pharmacotherapeutic Strategies, and National Development Alignment. INOSR
Experimental Sciences. 12, 214—224: (2023). https://doi.org/10.59298/INOSRES/2023/2.17.1000

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited

Page40


https://rijournals.com/public-health-and-pharmacy/

https://rijournals.com/public-health-and-pharmacy/

5.

10.

11.

12.

13.

14.

16.

18.

This

is

Pepa, D., Damasceno E Silva, J.C., Christina, I., Bezerra Anghinoni, A., Gomes, M.B.: Plant-Based Food for
the Prevention of Type 2 Diabetes: Scoping Review. Nutrients 2024, Vol. 16, Page 1671. 16, 1671 (2024).
https://doi.org/10.3390/NU16111671

Alcorta, A, Porta, A, Tarrega, A., Alvarez, M.D,, Pilar Vaquero, M.: Foods for Plant-Based Diets: Challenges
and Innovations. Foods 2021, Vol. 10, Page 293. 10, 293 (2021). https://doi.org/10.3390/FO0ODS10020293
Khalilov, R., Abdullayeva, S.: Mechanisms of Insulin Action and Insulin Resistance. Advances in Biology &
Earth Sciences. 8, 165—179 (2023)

Yang, Q. Vijayakumar, A., Kahn, B.B.: Metabolites as regulators of insulin sensitivity and metabolism.
Nature Reviews Molecular Cell Biology 2018 19:10. 19, 654—672 (2018). https://doi.org/10.1038/s41580-
018-0044-8

Willmann, C., Brockmann, K., Wagner, R., Kullmann, S., Preissl, H., Schnauder, G., Maetzler, W,, Gasser, T,,
Berg, D., Eschweiler, GW,, Metzger, I, Fallgatter, A.J,, Héring, H.U,, Fritsche, A., Heni, M.: Insulin
sensitivity predicts cognitive decline in individuals with prediabetes. BMJ Open Diabetes Res Care. 8, 1741
(2020). https://doi.org/10.1136/BMJDRC-2020-001741

Hargreaves, S.M., Rosenfeld, D.L., Moreira, A.VB., Zandonadi, R.P.: Plant-based and vegetarian diets: an
overview and definition of these dietary patterns. Eur J Nutr. 62, 1109-1121 (2023).
https://doi.org/10.1007/500394-023-03086-Z/METRICS

Pefia-Jorquera, H., Cid-Jofré, V,, Landaeta-Dfaz, L., Petermann-Rocha, F., Martorell, M., Zbinden-Foncea,
H., Ferrari, G, Jorquera-Aguilera, C., Cristi-Montero, C.: Plant-Based Nutrition: Exploring Health Benefits
for Atherosclerosis, Chronic Diseases, and Metabolic Syndrome—A Comprehensive Review. Nutrients 2023,
Vol. 15, Page 3244. 15, 3244 (2023). https://doi.org/10.8390/NU 15143244

Alum, E.U,, Okechukwu, U.,, Obeagu, E.I., Aja, PM.: Nutritional Care in Diabetes Mellitus: A Comprehensive
Guide. https://doi.org/10.58538/1JIAR/2057

Sidhu, S.R.K., Kok, C.W,, Kunasegaran, T., Ramadas, A.: Effect of Plant-Based Diets on Gut Microbiota: A
Systematic Review of Interventional Studies. Nutrients. 15, 1510 (2023).
https://doi.org/10.8390/NU15061510/S1

Tran, E., Dale, H.F,, Jensen, C., Lied, G.A.: Effects of plant-based diets on weight status: A systematic review.
Diabetes, Metabolic Syndrome and Obesity. 18, 3483—3448 (2020).
https://doi.org/10.2147/DMS0.5272802

Kahleova, H., Tura, A., Hill, M., Holubkov, R., Barnard, N.D.: A Plant-Based Dietary Intervention Improves
Beta-Cell Function and Insulin Resistance in Overweight Adults: A 16-Week Randomized Clinical Trial.
Nutrients 2018, Vol. 10, Page 189. 10, 189 (2018). https://doi.org/10.3390/NU10020189

Barnard, N.D., Cohen, J.,, Jenkins, D.J.A., Turner-McGrievy, G., Gloede, L., Green, A., Ferdowsian, H.: A low-
fat vegan diet and a conventional diabetes diet in the treatment of type 2 diabetes: a randomized, controlled,
74-wk clinical trial. Am J Clin Nutr. 89, 1588S-1596S (2009). https://doi.org/10.3945/AJCN.2009.26736H
Woodside, J., Young, I.S., McKinley, M.C.: Culturally adapting the Mediterranean Diet pattern — a way of
promoting more ‘sustainable’ dietary change? British Journal of Nutrition. 128, 693—703 (2022).
https://doi.org/10.1017/50007114:522001945

Banaszak, M., Gérna, L., Przystawski, J.: Non-Pharmacological Treatments for Insulin Resistance: Effective
Intervention of Plant-Based Diets—A Critical Review. Nutrients 2022, Vol. 14, Page 1400. 14, 1400 (2022).
https://doi.org/10.8390/NU 14071400

CITE AS: Mugo Moses H. (2025). The Effect of Plant-Based Diets on Insulin Sensitivity in
Prediabetic Adults. RESEARCH INVENTION JOURNAL OF PUBLIC HEALTH AND
PHARMACY 4(1): 38-41. https://doi.org/10.59298/RIJPP/2025/413841

an Open Access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited

Page4 1


https://rijournals.com/public-health-and-pharmacy/

