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A Commentary on

Can Millet Consumption Help Manage Hyperlipidemia and Obesity?: A Systematic Review
and Meta-Analysis

by Anitha, S., Botha, R., Kane-Potaka, J., Givens, D. L, Rajendran, A., Tsusaka, T. W., and Bhandari,
R. K. (2021). Front. Nutr. 8:700778. doi: 10.3389/fnut.2021.700778

Anitha et al. (1) published a meta-analysis of 19 studies investigating millet consumption on lipid
profiles. Upon review of the meta-analysis and its findings, there is an error throughout that
invalidates causal inferences in the meta-analysis: the use of pre and post values from only the millet
groups in the absence of comparisons between groups. Because of this error, the meta-analysis is
unable to answer the question whether millet causally affects lipid profiles with reported findings.

Using pre and post treatment values only measures changes within one group, which will
not accurately reflect the causative nature of the intervention because there are many potential
variables that have not been controlled. Causal inference in intervention studies is most commonly
established by including an appropriate control group. In fact, Anitha et al. (1) included many
studies that do have control groups, but they neglected to use control groups in their analyses.
Instead, they often extracted baseline values for the millet intervention groups and labeled them
as control values in their analysis. For example, we extracted the “control” and “experimental”
values from each study as labeled in Figure 5 and compared them to the original articles. In 11
comparisons from nine studies, the “control” values in Figure 5 represent baseline values from
the millet group and the “experimental” values represent the follow-up values from the millet
group. In one comparison (2), the “control” value is the baseline value of the non-millet group
and the “experimental” value is the baseline value of the millet group. Yet, eight of the studies had
a comparator group that may have permitted appropriate between-group testing.
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Commentary: Invalid Between-Group Comparisons in Meta-Analysis

Additionally, even if the purpose of the meta-analysis was
to investigate within-group changes of lipid profiles after
millet consumption, the methods used do not account for
within-subject correlations. Pre-post treatment values are not
independent of each other. Because pre-post measurements are
taken from the same individuals, there is an existing correlation
between the values that should be taken into consideration.
This correlation can be estimated from published values using
appropriate statistical techniques and, when incorporated into
the analysis, will affect the overall meta-analysis because the
estimated variance and degrees of freedom are affected.

Given the incorrect analytical methods used in this meta-
analysis, the evidence presented can neither support nor
refute whether millet may benefit the health markers of
interest. In situations where there is “clear evidence that
the findings are unreliable [...] as a result of major error
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