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Abstract

Combined Exercise Training, Body Composition, Glucose and

Insulin Metabolism in Sedentary Workers
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Sedentary behaviour (SB) and physical inactivity are two major risk factors for obesity,
insulin resistance, type 2 diabetes, and cardiovascular disease development (Davies et al.,
2018). Effective stress-reducing interventions, such as regular exercise, are essential to
prevent the harmful impact of SB on metabolic outcomes (Pedersen, 2017). We aimed to
analyse the effects of a combined training program on body composition, blood pressure
(BP), and glucose and insulin metabolism markers in non-diabetic sedentary workers and
to assess the associations between the changes promoted by the exercise intervention and
the different variables studied. This is a single-blinded two-arm randomised controlled
trial. Thirty-six participants (53.7+6.9 years old; BMI: 27.2+3.9 kg/m?) underwent 16
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weeks of combined exercise training [CET (n=18), resistance (6-15 reps at 45-90% 1RM)
and aerobic exercise (60-95% HRmax)], 3 times/week, 75 min/session, or a control group
(n=18). Body composition, blood pressure (BP), and fasting blood samples were taken
pre- and post-intervention. Body composition was determined by bioimpedance (Inbody
270, USA). Blood pressure was measured using an automated oscillometric cuff (NBP-
24 NG, USA). Fasting glucose and insulin were analysed using standard enzymatic assays
(Atellica CH Analyzer, USA) and ELISA (Crystal Chem, USA), respectively. Plasma
HbAlc level was determined by the lon-exchange HPLC method (Tosoh Bioscience,
California). The homeostatic model assessment of insulin resistance (HOMA-IR) was
calculated as (glucose x insulin/22.5). The CET group significantly decreased BMI, waist
circumference, fat mass, visceral adipose tissue, and increased muscle mass after the
exercise intervention (p<0.01), while no significant changes were observed in the control
group. A significant reduction of BP was observed in the CET group (time p=0.001).
Fasting glucose increased in both groups without intergroup differences (time p<0.001);
however, no significant changes were observed in HbA1c% levels. Fasting insulin was
significantly higher in the control group after 16 weeks of follow-up (group p=0.01). The
control group also increased the HOMA-IR index (time p=0.01) after 16 weeks of follow-
up, with intergroup differences at follow-up (group p=0.03). No significant changes were
observed in the CET group for insulin and HOMA-IR index (p>0.05). Bivariate
correlations showed a significant positive correlation between the change (A) in systolic
BP and A HOMA-IR index (r=0.475, p=0.046). Our results suggest that a combined
training program could be an effective strategy to improve body composition and
maintain normal glucose and insulin metabolism, preventing the development of
metabolic disorders as well as the vascular dysfunction associated with the insulin

resistance phenotype.
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