E proceedings

Abstract

The Effects of Various Dietary and Exercise Interventions on
Continuously Measured Glucose Levels in People with Type 2

Diabetes, and Potential for Personalized Treatment *

Iris M. de Hoogh 1'2*(, Tim Snel 23, Regina J. M. Kamstra !, Tanja Krone !, Hannah M. Eggink !, Hanno Pijl 2

and Albert A. de Graaf!

check for
updates

Citation: de Hoogh, LM.; Snel, T.;
Kamstra, R.J.M.; Krone, T.; Eggink,
H.M.; Pijl, H.; de Graaf, A.A. The
Effects of Various Dietary and Exercise
Interventions on Continuously
Measured Glucose Levels in People
with Type 2 Diabetes, and Potential for
Personalized Treatment. Proceedings
2023, 91, 159. https://doi.org/
10.3390/ proceedings2023091159

Academic Editors: Sladjana Sobajic
and Philip Calder

Published: 1 February 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

1 Netherlands Organization for Applied Scientific Research (TNO), 2333 BE Leiden, The Netherlands;
albert.degraaf@tno.nl (A.A.d.G.)

2 Internal Medicine, Leiden University Medical Center (LUMC), 2333 ZA Leiden, The Netherlands;
h.pijl@lumc.nl (H.P.)

3 Roche Diabetes Care Nederland B.V., 1322 CK Almere, The Netherlands

*  Correspondence: iris.dehoogh@tno.nl

' Presented at the 14th European Nutrition Conference FENS 2023, Belgrade, Serbia, 14-17 November 2023.

Abstract: Introduction: Dietary and physical activity interventions have beneficials health effects for
people with type 2 diabetes (T2D). Although the effects of such interventions on long-term changes
in glucose levels are well studied in a controlled setting, little is known about the acute effects of
lifestyle interventions in a real-life setting and on an individual level. Quantifying the effects of
lifestyle on metrics of continuously measured glucose and how these differ between individuals
may allow for personalized lifestyle advice for people with T2D. Methods: Forty people with T2D
were included in this study. Participants wore a continuous glucose monitor (CGM) for 11 periods
of 4 days, of which 3 were control periods (habitual everyday life) and 8 were intervention periods
(2x low carbohydrate diet, 2x Mediterranean diet, 2x walking after each meal, and 2x hourly
exercise bouts of 5 minutes (‘active day’)). The CGM metrics used in the ambulatory glucose profile,
an internationally recognized standard for interpreting glucose control, were calculated. We used
a random effects model to quantify the effect of the four lifestyle interventions on CGM metrics
with the participants as a random effect. Results: On overage, a low carbohydrate diet, walking
after a meal, and an active day resulted in improved CGM metrics, including a lower mean glucose
(—0.70, —0.34, and —0.25 mmol/L, respectively) and SD (—0.22, —0.05, and —0.02) and higher time
in range (6.9, 3.5, and 3.2%, respectively), the latter being the average percentage of time per day
spend in the target glucose range (3.9-10.0 mmol/L). Only the low carbohydrate diet had a positive
effect on the coefficient of variation (—1.48), a measure of glucose variability. Also, the magnitude
of the effects varied between the interventions. Surprisingly, the Mediterranean diet had adverse
effects on all the calculated CGM metrics. Our next step is to investigate inter-individual variation in
these intervention effects. Discussion: The low carbohydrate diet, walking after a meal, and active
day intervention showed positive, but differential, effects on CGM metrics within 4 days, while the
Mediterranean diet showed negative effects. Further analysis on inter-individual variation can be
used for personalized lifestyle recommendations, for instance targeted at avoiding high glucose
peaks, or reducing variability in glucose levels.
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