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Effects of Hypoxia Exposure on Weight Loss: A Systematic Review, Meta-analysis
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(1.Wuhan University of Bioengineering, Wuhan 430415, China; 2.School of Physical Education,
Central China Normal University, Wuhan 430079, China)

Abstract: Objective: To evaluate the effect of hypoxia exposure on weight reduction, and provide the
optimal weight reduction program. Methods: All literature from the establishment of the database to
October 2023 were searched and the quality of included literature was evaluated using the risk of bias
assessment tool. The heterogeneity, effect size combination, sensitivity analysis, and publication bias
were evaluated by Statal4.0. Results: A total of 49 RCT articles were included with 1392 subjects in
this study. Compared with hypoxia exposure, hypoxic exposure had significant effects on weight loss
(SMD=-0.18, 95%CI[-0.29, -0.07]; P< 0.01), body fat reduction (SMD=-0.23, 95%CI[-0.35, —0.18];
P<0.01). Compared with hypoxia exposure, hypoxic exposure had no significant effects on lean body
mass (SMD=-0.05, 95%CI[-0.22, 0.13]; P> 0.05), muscle mass (SMD=0.01, 95%CI[-0.20, 0.21];
P> 0.05), body water (SMD=-0.12, 95%CI[-0.48, 0.23]; P> 0.05). Results of regulatory variables:
hypoxia exposure has a significant effect on weight loss (SMD=-0.21, 95%CI[-0.35, —0.08]; P< 0.01)
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and body fat reduction (SMD=-0.28, 95%CI[-0.42, —0.13]; P<< 0.01) in adult populations. Hypoxia
exposure has a significant effect on weight loss and body fat reduction in both men and women, with
no gender differences. In the hypoxic environment, with no dietary control, weight loss (SMD=-0.23,
95%CI[-0.37, -0.09]; P<< 0.01) and body fat (SMD=-0.33, 95%CI[-0.49, -0.18]; P<< 0.01) had the
most obvious effect; there was no significant difference in the changes of fat-free body mass, muscle
mass, and body water between the controlled diet and the uncontrolled diet, P> 0.05. In the hypoxic
environment, compared with the negative exposure, the effect on body weight loss (SMD=-0.19, 95%ClI
[-0.31, -0.07]; P< 0.01) and body fat reduction (SMD=-0.26, 95%CI[-0.38, —0.14]; P< 0.01) were
obvious in the active exposure; there were no significant differences in changes in fat-free body mass,
muscle mass, and body water between negative and active exposures, P> 0.05. Conclusion: In com-
parison with normoxic exposure, hypoxic exposure has obvious advantages in reducing weight and
body fat. Hypoxia exposure has a significant improvement effect on the body weight of adult men and
women, and also effectively improves the body fat rate of adult men. During hypoxia exposure, expo-
sure-pattern and dietary-intervention influence the effect of weight loss. Active hypoxia exposure and
free-diet have obvious effects on improving body weight and body fat.
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