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Summary:
This briefing document synthesizes findings from a massive real-world data (RWD) study involving 3,248 individuals with type 1 diabetes and over 428,000 exercise sessions. The study provides high-resolution insights into how walking (WALK), aerobic (AER), and anaerobic (ANAER) exercise impact both acute and 24-hour glucose levels.
Critical Takeaways:
· Uniform Glucose Reduction: Independent of type, exercise reduces glucose levels by an average of -1.06 mmol/l.
· Type-Specific Acute Effects: Aerobic exercise causes the most significant immediate glucose drop (-1.43 mmol/l), while anaerobic exercise results in the smallest acute decrease (-0.52 mmol/l).
· Superiority of Anaerobic Exercise for 24h Management: ANAER exercise yielded the largest improvement in Time in Range (+3.93%) and the greatest sustained 24-hour glucose reduction (-0.44 mmol/l) compared to aerobic activities.
· Hypoglycaemia Risk: Aerobic exercise presents the highest risk for acute hypoglycaemia, while walking carries the lowest risk for nocturnal hypoglycaemia.
· Timing Paradigm Shift: Contrary to common clinical assumptions, exercise performed after 15:30 did not significantly increase the risk of nocturnal hypoglycaemia compared to earlier sessions.
Study Methodology and Scope
The study utilized data from the mySugr Logbook and Apple Health, spanning a nearly ten-year observation period (March 2015 to January 2025).
· Cohort Profile: 3,248 users with a mean age of 41.23 years and a mean diabetes duration of 19.13 years.
· Data Density: The analysis covered 428,058 exercise sessions.
· Classification of Activities:
· WALK: Walking (assessed independently due to high frequency and lower intensity).
· AER: Cycling, running, swimming, cross-training, rowing, hiking.
· ANAER: Traditional and functional strength training, gymnastics, core training.
Acute Glycaemic Impacts
The study quantified the immediate effects of physical activity from the onset of exercise through its conclusion.
Magnitude of Decrease
All exercise types resulted in significant acute glucose reductions (p < 0.001), but the magnitude varied by intensity and physiological mechanism:
· AER: -1.43 ± 1.02 mmol/l (steeptest rate of change at -0.04 mmol/l per minute).
· WALK: -1.24 ± 0.81 mmol/l.
· ANAER: -0.52 ± 0.81 mmol/l (slowest rate of change at -0.01 mmol/l per minute).
Pre-Exercise Trends
Researchers noted rising continuous glucose monitoring (CGM) slopes one hour prior to exercise onset across all types. This likely indicates proactive carbohydrate consumption or insulin adjustments by users to prevent exercise-induced hypoglycaemia.
Extended 24-Hour Glycaemic Effects
A significant finding of this study is that the glucose-lowering effects of exercise persist for at least 24 hours, with CGM values remaining consistently below sedentary means.
Changes in Glycaemic Ranges
Exercise sessions improved glycaemic management across all categories compared to sedentary days:
	Exercise Type
	Time in Range (TIR)
	Time Above Range (TAR)
	Time Below Range (TBR)

	WALK
	+2.08%
	-2.45%
	+0.37%

	AER
	+2.94%
	-3.68%
	+0.74%

	ANAER
	+3.93%
	-4.61%
	+0.68%


Sustained Reduction
While anaerobic exercise had the smallest immediate impact, it proved most effective for long-term glucose suppression, with a 24-hour mean hourly decrease of -0.44 mmol/l. ANAER exercise also provided a superior relative benefit by maximizing TIR (+3.93%) with a similar TBR risk (+0.68%) to aerobic exercise (+0.74%).
Hypoglycaemia Risks: Acute vs. Nocturnal
The risk of exercise-induced hypoglycaemia was found to be biphasic, peaking immediately after exercise onset and again during the nocturnal period.
· Acute Probability (within 2 hours): Aerobic exercise (AER) yielded the largest absolute probability of acute hypoglycaemia, followed by walking and then anaerobic exercise.
· Nocturnal Probability (00:00–06:00):
· More intense exercises (AER and ANAER) resulted in a higher probability of nocturnal hypoglycaemia than walking.
· Walking presents the safest profile for minimizing nocturnal risk.
· Baseline Elevation: Beyond the acute and nocturnal windows, exercise increases the baseline hypoglycaemia risk "around the clock."
The Role of Exercise Timing
One of the study’s most incisive conclusions concerns the timing of physical activity.
· The 15:30 Threshold: The data compared exercise performed "early" (before 15:30) vs. "late" (after 15:30).
· Findings: Exercises conducted in the later part of the day did not result in a significantly higher probability of nocturnal hypoglycaemia compared to morning or early afternoon sessions.
· Interpretation: The increase in nocturnal hypoglycaemia risk appears uniform regardless of when exercise is performed, supporting the theory that exercise has a sustained, time-independent 24-hour glucose-lowering effect.
Clinical Significance and Future Outlook
The study suggests that clinical practice should move toward differentiated exercise prescriptions based on physiological glycaemic responses:
1. For 24h Glucose Improvement: Emphasize anaerobic or combined training to enhance Time in Range and sustained glucose suppression.
2. For Minimizing Acute Risk: Prioritize anaerobic exercise, as it yields a smaller chance of immediate hypoglycaemia.
3. For Minimizing Nocturnal Risk: Prioritize walking, which showed a significantly smaller probability of nocturnal events compared to more intense AER or ANAER activities.
Concluding Insight: The integration of high-resolution real-world data from wearables and CGM devices offers a "per-patient understanding" of glycaemic patterns. This study validates that while exercise remains a challenge for type 1 diabetes management due to hypoglycaemia risks, the 24-hour benefits to glucose range and reduction of hyperglycaemia (TAR) are robust across all exercise modalities.

