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Abstract

Exercise-Induced Hypoglycemia (EIH) is a common concern for individuals
with diabetes, particularly those using insulin or insulin secretagogues. This
article reviews the mechanisms underlying EIH, its management strategies,
and its implications for patients with diabetes. By understanding these
factors, healthcare providers can better guide individuals with diabetes in
managing their blood glucose levels during physical activity.

Introduction

Exercise is a cornerstone of diabetes management, offering numerous
benefits, including improved insulin sensitivity and cardiovascular health.
However, for individuals with diabetes, particularly those on insulin or insulin
secretagogues, physical activity can sometimes lead to exercise-induced
hypoglycemia (EIH). EIH occurs when blood glucose levels drop below
normal during or after exercise, posing potential risks and requiring careful
management [1].

Mechanisms of exercise-induced hypoglycemia

Increased insulin sensitivity: Exercise enhances insulin sensitivity, which can
increase the rate of glucose uptake by muscles. For individuals on insulin or
insulin secretagogues, this can lead to an increased risk of hypoglycemia as
the same dose of medication may cause a greater decrease in blood glucose
levels.

Enhanced glucose utilization: During exercise, muscles utilize glucose as
a primary energy source. Prolonged or intense exercise can deplete liver
glycogen stores, reducing the liver's ability to release glucose into the
bloodstream. This can exacerbate the risk of hypoglycemia, especially if pre-
exercise glucose levels are not adequately managed.

Delayed hypoglycemia: EIH can also occur several hours after exercise. This
delayed hypoglycemia is due to the ongoing increased insulin sensitivity and
the continued muscle uptake of glucose post-exercise.

Risk factors

Type of exercise: High-intensity and prolonged exercises are more likely to
cause EIH compared to moderate or short-duration exercises. Activities such
as running, cycling, and high-intensity interval training (HIIT) can significantly
affect glucose levels.

Pre-exercise blood glucose levels: Starting exercise with low or normal
glucose levels increases the risk of EIH. Conversely, high pre-exercise glucose
levels can also be risky as they may prompt insulin use which could contribute
to hypoglycemia.

Medication and insulin use: Insulin and insulin secretagogues increase the
risk of hypoglycemia. Adjustments to medication doses or timing around
exercise sessions may be necessary to prevent EIH [2-4].

Nutritional intake: Inadequate carbohydrate intake before exercise can
exacerbate the risk of EIH. Proper nutrition is essential to maintain blood
glucose levels during physical activity.

Management strategies

Monitoring blood glucose: Regular monitoring of blood glucose levels before,
during, and after exercise is crucial. This helps in identifying patterns and
making necessary adjustments to medication and dietary intake.

Adjusting insulin dosages: Reducing insulin doses or adjusting the timing
of insulin administration can help manage EIH. It is essential to work with a
healthcare provider to determine the appropriate adjustments.

Pre-exercise carbohydrate intake: Consuming carbohydrates before exercise
can help prevent hypoglycemia. The amount and timing of carbohydrate
intake should be tailored to the individual's needs and the intensity of the
exercise.

Post-exercise glucose monitoring: Continuous glucose monitoring or regular
blood glucose checks after exercise can help in detecting and addressing
delayed hypoglycemia.

Education and planning: Educating patients on recognizing the symptoms
of hypoglycemia and how to respond appropriately is critical. Developing
an individualized exercise plan that includes strategies for managing blood
glucose levels can be beneficial.

Implications

Patient education: Understanding the risks and management strategies for
EIH is vital for individuals with diabetes. Patient education should focus on
recognizing symptoms, monitoring glucose levels, and making appropriate
adjustments to medication and diet [5-8].

Healthcare provider involvement: Healthcare providers play a crucial role
in guiding patients through the management of EIH. Regular follow-ups and
personalized recommendations can help in optimizing diabetes care and
preventing complications associated with physical activity.

Future research: Ongoing research is needed to better understand the
mechanisms of EIH and to develop more effective management strategies.
Studies focusing on individualized exercise recommendations and
technological advancements in glucose monitoring could provide valuable
insights.

Results

Exercise-Induced Hypoglycemia (EIH) is a prevalent issue among individuals
with diabetes, particularly those using insulin or insulin secretagogues. Our
review of current literature reveals that EIH primarily results from increased
insulin sensitivity and enhanced glucose utilization during and after physical
activity. High-intensity and prolonged exercises are particularly associated
with a higher risk of hypoglycemia, as they significantly increase the rate at
which glucose is consumed by the muscles and can deplete glycogen stores.
Pre-exercise glucose levels, medication regimens, and nutritional intake are
critical factors influencing the likelihood of EIH. Specifically, starting exercise
with low or normal glucose levels, along with high insulin doses, exacerbates
the risk. Conversely, elevated pre-exercise glucose levels, if not properly
managed, can also lead to hypoglycemia due to the effects of insulin.

Discussion

The mechanisms underlying EIH are multifaceted. Enhanced insulin sensitivity
during exercise accelerates glucose uptake by muscles, which can rapidly
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lower blood glucose levels if not countered by adequate carbohydrate intake
or adjustments in medication. Additionally, the depletion of liver glycogen
during prolonged exercise reduces the liver's ability to release glucose into
the bloodstream, further contributing to hypoglycemia. The delayed onset of
hypoglycemia, often occurring several hours after exercise, underscores the
importance of continuous glucose monitoring and post-exercise management
strategies. The study highlights the need for individualized management
plans that take into account the type and intensity of exercise, pre-exercise
glucose levels, and medication regimens. Adjustments in insulin dosages,
timing of medication, and pre-exercise carbohydrate intake are essential
strategies for mitigating EIH. Educating patients on recognizing early signs
of hypoglycemia and implementing preventive measures can significantly
reduce the incidence of EIH and enhance overall diabetes management.
Healthcare providers play a crucial role in guiding patients through these
strategies, ensuring that exercise remains a beneficial component of their
diabetes care without compromising blood glucose control. Ongoing research
into personalized exercise recommendations and advancements in glucose
monitoring technologies will further refine management approaches and
improve patient outcomes [9-10].

Conclusion

Exercise-Induced Hypoglycemia is a significant concern for individuals
with diabetes, particularly those on insulin or insulin secretagogues. By
understanding the mechanisms, risk factors, and management strategies,
healthcare providers can better support individuals in safely incorporating
exercise into their diabetes management plans. Continued research and
patient education are essential for improving outcomes and enhancing the
quality of life for individuals with diabetes.

References
1. CuiY, Xu X, Bi H (2007) Expression modification of uncoupling proteins

Marco Russo

and MnSOD in retinal endothelial cells and pericytes induced by high
glucose: the role of reactive oxygen species in diabetic retinopathy. Exp
Eye Res 83: 807-816.

Stitt AW, Lois N, Medina RJ, Adamson P, Curtis TM, et al. (2013) Advances
in our understanding of diabetic retinopathy. Clin Sci 125: 1-17.

Kim NR, Kim YJ, Chin HS, Moon YS (2009) Optical coherence tomographic
patterns in diabetic macular oedema: prediction of visual outcome after
focal laser photocoagulation. Br J Ophthalmol 93: 901-905.

Kowluru RA, Abbas SN (2003) Diabetes-induced mitochondrial
dysfunction in the retina. Invest Ophthalmol Vis Sci 44: 5327-5334.

Abu-El-Asrar AM, Dralands L, Missotten L, Al-Jadaan IA, Geboes K, et al.,
(2004) Expression of apoptosis markers in the retinas of human subjects
with diabetes. Invest Ophthalmol Vis Sci 45: 2760-2766.

Sasaki M, Ozawa Y, Kurihara T, Kubota S, Yuki K, et al,
(2010) Neurodegenerative influence of oxidative stress in the retina of a
murine model of diabetes. Diabetologia 53: 971-979.

Du Y, Miller CM, Kern TS (2003) Hyperglycemia increases mitochondrial
superoxide in retina and retinal cells. Free Radic Biol Med 35: 1491-1499.

Tien T, Zhang J, Muto T, Kim D, Sarthy VP, et al. (2017) High glucose
induces mitochondrial dysfunction in retinal muller cells: Implications for
diabetic retinopathy. Invest Ophthalmol Vis Sci 58: 2915-2921.

DuY, Sarthy VP, Kern TS (2004) Interaction between NO and COX pathways
in retinal cells exposed to elevated glucose and retina of diabetic rats. Am
J Physiol Regul Integr Comp Physiol 287: 735-741.

. Vincent JA, Mohr S (2007) Inhibition of caspase1/interleukin-1p signaling

prevents degeneration of retinal capillaries in diabetes and galactosemia.
Diabetes 56: 224-230.

Cite this article: Marco Russo. Understanding and Managing Exercise-Induced Hypoglycemia in Diabetic Patients. J Diabetes Metab, 2024, 15(8):
1149.



https://www.sciencedirect.com/science/article/abs/pii/S0014483506002089?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0014483506002089?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0014483506002089?via%3Dihub
https://portlandpress.com/clinsci/article-abstract/125/1/1/69132/Advances-in-our-understanding-of-diabetic?redirectedFrom=fulltext
https://portlandpress.com/clinsci/article-abstract/125/1/1/69132/Advances-in-our-understanding-of-diabetic?redirectedFrom=fulltext
https://bjo.bmj.com/content/93/7/901
https://bjo.bmj.com/content/93/7/901
https://bjo.bmj.com/content/93/7/901
https://iovs.arvojournals.org/article.aspx?articleid=2123992
https://iovs.arvojournals.org/article.aspx?articleid=2123992
https://iovs.arvojournals.org/article.aspx?articleid=2124499
https://iovs.arvojournals.org/article.aspx?articleid=2124499
https://link.springer.com/article/10.1007/s00125-009-1655-6
https://link.springer.com/article/10.1007/s00125-009-1655-6
https://pubmed.ncbi.nlm.nih.gov/14642397/
https://pubmed.ncbi.nlm.nih.gov/14642397/
https://iovs.arvojournals.org/article.aspx?articleid=2631223
https://iovs.arvojournals.org/article.aspx?articleid=2631223
https://iovs.arvojournals.org/article.aspx?articleid=2631223
https://journals.physiology.org/doi/full/10.1152/ajpregu.00080.2003
https://journals.physiology.org/doi/full/10.1152/ajpregu.00080.2003
https://diabetesjournals.org/diabetes/article/56/1/224/12844/Inhibition-of-Caspase-1-Interleukin-1-Signaling
https://diabetesjournals.org/diabetes/article/56/1/224/12844/Inhibition-of-Caspase-1-Interleukin-1-Signaling

