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Chapter 8. Impact on Society

Meta-analysis is a highly beneficial tool for researchers to synthesize infor-
mation from primary studies in various scientific fields. By synthesizing the
primary results in a principled way, meta-analysis, in theory, promises results
that are more precise and generalizable than the results reported in primary
studies. However, a meta-analysis should be conducted carefully by address-
ing data dynamics that may threaten the quality of the results. Chapter
2 and Chapter 3 focuses on two such aspects and provide suggestions for
improving the quality of future meta-analyses. The former chapter provides
suggestions for model selection in meta-regression that can help to identify
the true model and explain the heterogeneity among the effect sizes, whereas
the latter emphasizes the advantages of using a specific complex model that
can capture the uncertainty in the estimated overall meta-analytic mean when
there is dependency among the effect sizes, a common dynamic known as phy-
logeny in ecology. Therefore, these two chapters will hopefully be helpful to
future meta-analysts to improve the quality of their studies. In addition to
meta-analysis, another issue discussed in this dissertation are genome-wide
association studies. This type of study is commonly used in research to exam-
ine the contribution of people’s genetic background to the risk of developing
certain diseases. Chapter 4 reviews methods that could improve the abil-
ity of such analyses to detect relevant genome regions with an analysis type
known as gene-based testing. The results of this chapter will hopefully help
future analysts to improve the power of their studies. Furthermore, Chapter
5 introduces an open-source and free to use software package that implements
the methods reviewed in the previous chapter. The software introduced in
this chapter will enable the analysts to use such methods that are likely to be
useful in a wide range of scientific fields.

196


