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Advantages and application of Mendelian randomization in epidemiology: a case
study of the causal relationship between polycystic ovary syndrome-associated
hormones and metabolic dysfunction-associated steatotic liver disease
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[Abstract] By comparing the methods of Mendelian randomization and randomized
controlled trial, this paper focuses on the advantages of Mendelian randomization analysis compared
with randomized controlled trial in the field of epidemiology. As an innovative statistical technique,
Mendelian randomization has been paid more and more attention in epidemiological research. This
method uses genetic variation as an instrumental variable to simulate the randomization process,
which helps to solve the confounding and causal inference problems in traditional epidemiological
studies. The powerful function of Mendelian randomization analysis was further demonstrated
through the example of the application of the Mendelian randomization method to reveal the causal
relationship between polycystic ovary syndrome-associated hormones and metabolic dysfunction-

associated steatotic liver disease. By mastering the analysis method of Mendelian randomization,
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researchers can improve their scientific research ability in etiology investigation and disease prevention, and

promote the innovation and development of epidemiological research methods.
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Table 1. Comparison between Mendelian randomization and randomized controlled trial
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Figure 1. Basic principles of Mendelian randomization
analysis
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Figure 2. Flow chart of the instrumental variable selection in Mendelian randomization analysis
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Table 2. The causal relationship of polycystic ovary syndrome-associated hormones and metabolic dysfunction—
associated steatotic liver disease
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IVW 1.02 0.80~1.29 0.869
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weighted mode 1.05 0.84~1.30 0.710

PEH RS A ERE N MR Egger 0.86 0.57~1.27 0.442
WM 0.57 0.42~0.78 <0.001
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