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Introduction: Postprandial hyperglycemia (PPHG) is a common metabolic 

disorder in both type 1 and type 2 diabetes and plays a significant role in the 

development of microvascular and macrovascular complications. Elevated 
blood glucose levels after meals, through mechanisms such as oxidative stress, 

inflammation, and pancreatic beta-cell dysfunction, can lead to vascular 

damage and progression of chronic diabetic complications. 
Materials and Methods: This study was conducted as a narrative review. 

Scientific literature was searched in PubMed, Scopus, Web of Science, and 

Google Scholar databases. Studies related to non-pharmacological and 
pharmacological interventions effective in controlling postprandial 

hyperglycemia including post-meal physical activity, consumption of fiber or 

vegetables before meals, vinegar intake, low glycemic index diets, insulin 
therapy, and GLP-1 receptor agonists were reviewed and qualitatively 

analyzed. 

Results: The reviewed studies indicated that inadequate control of PPHG is 
associated with an increased risk of microvascular complications such as 

retinopathy, nephropathy, and neuropathy, as well as macrovascular 

complications including cardiovascular diseases. Lifestyle interventions, 

particularly low–glycemic index diets and regular physical activity, play an 

effective role in reducing postprandial blood glucose levels. However, 

pharmacological treatments alone are not sufficient to achieve complete 
control of PPHG in all patients. 

Conclusion: Effective control of postprandial hyperglycemia requires a 

multifaceted approach that includes dietary modification, increased physical 
activity, appropriate pharmacological therapy, and careful blood glucose 

monitoring. Given the limited long-term evidence, future studies are needed 

to evaluate the sustained effectiveness of these interventions and to explore 
the use of novel continuous glucose monitoring technologies. 
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Introduction 
Postprandial hyperglycemia (PPHG) is a major metabolic disorder in both type 1 

and type 2 diabetes, referring to an abnormal rise in blood glucose levels following 

meal consumption. This condition is particularly prominent in patients with poorly 

controlled diabetes and can contribute to the progression of both microvascular and 

macrovascular complications, including damage to the retina, kidneys, and peripheral 

nerves. Consequently, effective reduction of postprandial hyperglycemia is 

considered a primary therapeutic target in diabetes management (1) 

In recent decades, various strategies have been introduced to reduce postprandial 

hyperglycemia. These approaches are especially appealing for patients seeking natural 

and cost-effective methods to manage blood glucose levels. One effective strategy is 

post-meal walking. Scientific studies have demonstrated that as little as 10–15 

minutes of walking after a meal can significantly reduce blood glucose levels. This 

physical activity enhances glucose uptake by skeletal muscles and improves insulin 

sensitivity, thereby leading to a reduction in postprandial hyperglycemia (2) 

Another effective approach is the consumption of dietary fiber or vegetables 

before meals. Due to their ability to slow gastric emptying and reduce the rate of 

glucose absorption, fibers can prevent sudden postprandial spikes in blood glucose 

levels. In particular, fiber-rich vegetables act as protective agents against glycemic 

fluctuations and contribute to improved metabolic control (3, 4) 

Another promising intervention is vinegar consumption. Research has shown that 

ingesting one tablespoon of vinegar diluted in a glass of water approximately 20 

minutes before a meal can help lower postprandial blood glucose levels. Vinegar 

exerts its effects by reducing intestinal glucose absorption and enhancing insulin 

sensitivity, thus playing an important role in glycemic control.(1) 

These methods have demonstrated scientific efficacy and can be incorporated into 

comprehensive strategies for managing postprandial hyperglycemia and preventing 

the progression of diabetic complications. This article aims to review and analyze 

these techniques and elucidate their mechanisms of action in reducing PPHG. 

Furthermore, the importance of conducting further research to optimize their 

application and evaluate their long-term effects will be emphasized.(5, 6) 

Materials and Methods 
This study was designed as a narrative review to synthesize existing evidence on 

the effects of non-pharmacological and pharmacological interventions on postprandial 

hyperglycemia (PPHG) in patients with diabetes. The aim of this review was to 

identify effective strategies for reducing PPHG and to analyze their clinical outcomes, 

mechanisms of action, and existing research gaps. 

A literature search was conducted using PubMed, Scopus, Web of Science, and 

Google Scholar, targeting peer-reviewed publications. Keywords and search 

combinations included “Postprandial hyperglycemia,” “PPHG,” “diabetes,” “dietary 

interventions,” “exercise,” “physical activity,” “fiber intake,” “vinegar consumption,” 

“insulin therapy,” and “GLP-1 agonists,” optimized with Boolean operators (AND, 

OR). Additional sources were identified through manual screening of reference lists 

from key studies. 

Inclusion criteria consisted of original research articles, systematic reviews, meta-

analyses, and clinical trials published in English that examined at least one of the 
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target interventions—such as post-meal walking, pre-meal fiber or vegetable intake, 

vinegar consumption, or pharmacological treatments like insulin and GLP-1 

agonists—and reported clinical outcomes, postprandial glucose levels, or mechanisms 

of action. Exclusion criteria included non-English publications, case reports with 

fewer than three patients, and conference abstracts or editorials lacking sufficient 

methodological detail. 

Data extraction was performed using a structured template, capturing publication 

year, authors, type of intervention, patient characteristics (diabetes type, glucose 

control), intervention parameters (duration and intensity of walking, amount of fiber 

or vinegar intake, drug dosage), and clinical outcomes related to postprandial 

hyperglycemia. Findings were synthesized qualitatively to identify trends, overlaps, 

and research gaps, with a focus on the effectiveness and biological mechanisms of the 

interventions, providing a comprehensive framework for PPHG management. 

As this review relied exclusively on previously published data, no ethical approval 

was required, and all sources were fully cited to maintain scientific integrity. 

The literature search initially yielded 318 records. After removal of duplicates and 

title/abstract screening, 101 full-text articles were assessed for eligibility. Based on 

the predefined inclusion and exclusion criteria, a total of 21 studies were included in 

the final qualitative synthesis.  

Result 

Postprandial Hyperglycemia: Effects and Clinical Implications 
Postprandial hyperglycemia (PPHG), defined as an increase in blood glucose 

levels following meal consumption, is a major challenge in diabetes management that 

can significantly impact overall patient health. This condition, commonly observed in 

both type 1 and type 2 diabetes, may lead to serious complications if not properly 

controlled. In patients with inadequate treatment, PPHG can adversely affect multiple 

organ systems, contributing to complications in the cardiovascular, nervous, ocular, 

and renal systems.(7, 8) 

Prevalence and Severity of Postprandial Hyperglycemia 

PPHG is a well-recognized feature of type 2 diabetes, particularly in individuals 

with poor glycemic control. Studies have shown that PPHG frequently occurs in type 

2 diabetes, especially in patients with insulin resistance, where the body cannot 

effectively utilize insulin. In type 1 diabetes, PPHG primarily arises from insufficient 

insulin production by the pancreas. Therefore, precise postprandial glucose 

management is critical in both type 1 and type 2 diabetes.(8, 9) 

Association with Microvascular Complications 

One of the major consequences of PPHG in diabetic patients is microvascular 

complications, including diabetic retinopathy, nephropathy, and neuropathy. Poor 

postprandial glucose control can significantly damage small blood vessels. For 

instance, diabetic retinopathy is a leading cause of adult blindness, resulting from 

retinal microvascular injury due to elevated blood glucose. Similarly, nephropathy 

directly linked to PPHG is a common complication affecting the kidneys. In addition, 

peripheral neuropathy can manifest as numbness, pain, and motor dysfunction in the 

lower extremities.(10, 11) 

Association with Macrovascular Complications 
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Macrovascular complications, such as cardiovascular disease and stroke, are also 

potential outcomes of PPHG. In patients with inadequate glycemic control, elevated 

postprandial glucose can increase the risk of cardiovascular events. This is partly due 

to damage to the vascular endothelium caused by high glucose levels, which may 

promote atherosclerosis and lead to cardiac events and stroke. These complications 

are particularly prevalent in type 2 diabetes, as patients often present additional risk 

factors such as obesity, hypertension, and hyperlipidemia.(12) 

Role of Oxidative Stress and Inflammation 
Oxidative stress and systemic inflammation are key contributors to the detrimental 

effects of PPHG. Oxidative stress arises from the production of reactive oxygen 

species (ROS), which can damage cellular structures, including endothelial cells, and 

increase vascular permeability. Chronic inflammation associated with PPHG further 

exacerbates tissue damage and elevates the risk of complications.(13, 14) 

Impact on Beta Cell Function 
PPHG directly affects pancreatic beta cells, responsible for insulin production. 

Persistent hyperglycemia impairs beta-cell function over time, reducing insulin 

secretion and worsening glycemic control, particularly in type 2 diabetes patients 

receiving pharmacological therapies or insulin.(7, 15) 

Non-Pharmacological and Pharmacological Interventions 
Non-pharmacological interventions, including dietary modifications, physical 

activity, and stress management, can significantly improve postprandial glucose 

control and help prevent complications. Pharmacological interventions, such as 

insulin and GLP-1 receptor agonists, are also effective in reducing postprandial 

glucose levels. Nevertheless, adherence to therapeutic regimens remains one of the 

major challenges in PPHG management(7, 11). 

Limitations of Current Therapies 
Despite pharmacological advances, existing treatments cannot completely 

normalize postprandial glucose levels. Some patients exhibit inadequate responses, 

and factors such as insulin resistance and poor adherence further hinder effective 

glucose control. 

Gaps in Clinical Evidence and Long-Term Studies 
Although substantial efforts have been made to manage PPHG, there remains a 

lack of long-term clinical evidence. Studies specifically evaluating the effectiveness 

of postprandial glucose control in preventing complications are still limited, 

highlighting the need for further research to provide robust evidence for optimal 

management strategies. 

Clinical Implications of Poor Postprandial Glucose Control 
Inadequate control of PPHG is associated with serious clinical outcomes, 

including increased risk of cardiovascular disease, nephropathy, and retinopathy. 
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Therefore, continuous and precise monitoring of postprandial glucose in diabetic 

patients is crucial to prevent severe complications. 

Discussion 
This study examined the impact of postprandial hyperglycemia in patients with 

type 2 diabetes and its association with various chronic diseases, including 

cardiovascular diseases, renal failure, and other metabolic disorders. The results 

showed that poor control of postprandial blood glucose is directly associated with an 

increased risk of cardiovascular diseases, renal failure, and other metabolic disorders. 

In particular, low–glycemic index diets were more effective in controlling 

postprandial blood glucose levels compared to other approaches. These findings are 

consistent with previous studies indicating that postprandial glycemic control can 

reduce the risk of long-term complications, especially in patients who follow a low–

glycemic index diet (16) 

Studies conducted in other countries, such as those by Lemkes et al. (2020), also 

demonstrate that strict glycemic control in type 2 diabetes prevents the development 

of complications such as cardiovascular diseases and diabetes-related renal 

complications. In addition, Nguyen et al. (2021) highlighted the effect of low–

glycemic index diets in reducing postprandial hyperglycemia, stating that such diets 

can significantly improve the clinical condition of patients with diabetes. These 

conclusions are consistent with the findings of the present study, which indicate that 

low–glycemic index diets are among the main factors in controlling postprandial 

blood glucose levels (7, 17) 

Further studies, including that of Zhu et al. (2020), have also emphasized the 

importance of low–glycemic index diets in blood glucose control and in preventing 

the progression of diabetic diseases. In these studies, low–glycemic index diets led to 

reduced blood glucose levels and prevention of long-term diabetic complications. 

These findings emphasize that optimal dietary regulation can reduce the risks of 

cardiovascular diseases and renal failure. 

Comparison with previous studies shows that our findings regarding the effect of 

low–glycemic index diets on blood glucose control are consistent with the results 

reported by Zhu et al. (2020). In that study, low–glycemic index diets effectively 

reduced postprandial blood glucose levels and resulted in significant improvements in 

the management of type 2 diabetes. These results align with our findings, in which 

low–glycemic index diets were identified as the most effective method for blood 

glucose control. Moreover, comparison with studies focusing on insulin therapy and 

oral hypoglycemic agents indicates that the combination of lifestyle modifications, 

such as diet and physical activity, is clearly recognized as an essential component of 

blood glucose management (10) 

Similar studies conducted by Lemkes et al. (2010) and Zhu et al. (2020) have 

shown that lifestyle modifications are effective not only in reducing blood glucose 

levels but also in preventing diabetic complications, including cardiovascular and 

renal problems. These findings clearly correspond with the conclusions of the present 

study, demonstrating that blood glucose control and low–glycemic index diets can 

prevent the development of serious complications. The results of the present study 

further emphasize the importance of dietary interventions in reducing postprandial 
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hyperglycemia, consistent with other studies that have identified low–glycemic index 

diets as effective in achieving optimal glycemic control (7) 

The results of this study indicate that precise control of postprandial blood glucose 

can have a direct impact on reducing cardiovascular diseases, renal failure, and other 

chronic diabetic complications. In particular, low–glycemic index diets, which were 

also found to be effective in this study, play a significant role in reducing postprandial 

blood glucose levels. These findings are consistent with studies such as Zhu et al. 

(2020) and Nguyen et al. (2021), which emphasize the role of dietary interventions in 

reducing long-term diabetic risks and improving patients’ quality of life (10, 17). 

Recent research particularly emphasizes that dietary modifications alone can 

directly reduce postprandial hyperglycemia and significantly prevent the progression 

of chronic diseases. This aspect of the study, especially through the use of wearable 

technologies for continuous glucose monitoring, supports the importance of more 

precise glucose monitoring. The use of artificial intelligence–based devices in this 

field can further enhance the accuracy of glycemic control and enable patients to 

monitor their condition more precisely (17, 18). 

Conclusions 
This study demonstrated that postprandial hyperglycemia is one of the major 

challenges in diabetes management and can have significant negative effects on the 

health of diabetic patients. Inadequate control of blood glucose after meals, especially 

in patients with type 2 diabetes, can seriously lead to complex complications in 

various body systems, including the cardiovascular, ocular, and renal systems. 

Therefore, special attention to postprandial blood glucose management as a primary 

therapeutic goal is essential for preventing long-term diabetic complications. The use 

of low-glycemic diets and physical activity such as walking after meals can 

significantly improve blood glucose control and help prevent diabetic complications. 

Based on the findings of this study and comparison with international research, it 

can be concluded that lifestyle modifications and dietary changes are effective 

strategies for managing diabetes. Additionally, the use of modern technologies for 

more precise monitoring of blood glucose levels, particularly through wearable 

devices and artificial intelligence, can aid in improving treatment management. 

Overall, precise postprandial blood glucose control using effective methods can 

substantially enhance the quality of life for diabetic patients and prevent the 

occurrence of more severe complications. 

Limitations 
A major limitation of this study was the lack of demographic and geographic 

diversity among the samples. Most participants were drawn from specific populations, 

which may limit the generalizability of the findings to other groups. Additionally, no 

controls were implemented for environmental factors such as daily physical activity 

or stress levels, which could influence glucose levels and overall outcomes.(19, 20) 

Coherence with Existing Literature 
The findings of this study are consistent with prior research highlighting the 

importance of managing PPHG in type 2 diabetes. In particular, studies evaluating 

low-glycemic-index diets reported similar outcomes regarding postprandial glucose 
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control. Unlike earlier research that primarily focused on pharmacological 

interventions such as insulin or oral hypoglycemic agents, this study underscores the 

role of lifestyle modifications, including diet and physical activity, as essential 

components of glucose management.(4, 10) 

Implications 
The findings indicate that effective management of PPHG can significantly reduce 

the risk of chronic diseases in patients with type 2 diabetes. These results have 

important clinical implications, providing further evidence for the critical role of 

dietary interventions in diabetes management. Moreover, future treatment approaches 

should incorporate personalized dietary plans alongside pharmacological 

interventions to ensure effective glucose control. The use of wearable devices for 

continuous glucose monitoring is also recommended to facilitate timely adjustments 

and improved patient management.(16) 

Future Research Directions 
Future studies should examine the long-term effects of dietary interventions, 

particularly low-glycemic-index diets, on postprandial glucose control in type 2 

diabetes. Additionally, research investigating the combined role of stress management 

and physical activity alongside dietary modifications could offer new insights into 

comprehensive diabetes management strategies. The development of advanced 

glucose monitoring technologies, including AI-based devices, may further enhance 

the accuracy of glucose control and optimize patient care.(19, 21) 
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