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Abstract

Background: The transition to middle age is often accompanied by an increased prevalence of insulin resistance and
low-grade chronic inflammation, particularly among sedentary men. Implementing innovative non-pharmacological
interventions during the preclinical stage may help attenuate or even reverse the progression toward chronic diseases
by improving markers such as insulin resistance, C-reactive protein (CRP), and the Cardiometabolic Triage Index
(CTI). This study aimed to investigate the effects of structured core training, Electromagnetic Muscle Directional
Stimulation (EMDS), and their combination on the Triglyceride-Glucose (TyG) index and CTI, as surrogate
biomarkers for cardiometabolic risk and type 2 diabetes in sedentary middle-aged men with desk-based occupations.

Methods: In this quasi-experimental pre-test/post-test trial, 48 sedentary middle-aged men were randomly assigned
to four groups: control, core training, EMDS, and combined intervention. The intervention consisted of eight weeks
of progressive and individualized core training, tailored based on each participant’s fitness level, pain tolerance
threshold, and perceived exertion (Visual Analogue Scale, VAS). The EMDS group underwent seven sessions of
stimulation using the TruSculpt Flex device, while the combined group received both interventions. Fasting venous
blood samples were collected before and after the intervention to assess fasting blood sugar (FBS), insulin, HOMA-
IR, triglycerides (TG), CRP, as well as composite indices TyG and CTI. Data were analyzed using paired t-tests,
ANOVA, and Bonferroni post hoc tests with a significance level set at P<0.05 (SPSS version 27).

Findings: The participants had a mean age of 44.94 + 6.28 years, mean BMI of 25.60 £ 1.71 kg/m2, and mean body
fat percentage of 26.16 + 2.29%. Significant reductions in FBS, insulin, HOMA-IR, and TG were observed across
intervention groups (P<0.001). The TyG index decreased significantly in all three intervention groups, with notable
between-group differences (P=0.02). CTI showed significant improvement in the core training and combined groups,
whereas CRP exhibited a non-significant reduction in the EMDS group (P=0.18).

Conclusion: The combined application of core training and EMDS appears to effectively reduce insulin resistance
and inflammatory burden, thereby improving metabolic health in sedentary middle-aged men. Furthermore, CTI
demonstrated greater sensitivity to training and combined interventions, highlighting its potential as a health-oriented
biomarker for future preventive strategies.

Keywords: Core training, Electromagnetic Muscle Stimulation, Insulin resistance, Inflammation,
Cardiometabolic index
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