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Grains are widely consumed all over the world, providing calories, macronutrients,
micronutrients, dietary fiber, minerals, and plenty of phytochemicals [1]. These nutritional
factors are essential for the homeostasis of the human metabolism and multiple organ
functions [1]. However, global dietary patterns are complex, and are comprehensively
influenced by social/economic development and differences in regional food cultures.
Although it has been consistently suggested through the form of meta-analysis that a higher
whole grain intake is associated with lower risks of type 2 diabetes [2], cardiovascular
disease, and total mortality [3], and that refined grains, such as white rice, have the opposite
story [4], evidence that takes into account different grain categories and cooking methods is
still lacking. A typical example could be that popcorn intake has been positively associated
with type 2 diabetes [5] and coronary heart disease [6] based on prospective studies in the
United States. Clearly, the relatively higher glycemic index [7] and trans fat content [8] of
popcorn merit caution. Another concern might be that porridges containing certain whole
grains, such as millet, may have a high glycemic index with little amounts of added whole
grain; this may have skewed certain epidemiological results [9]. Meanwhile, people with
special health conditions may have altered dietary habits and gut microbiota profiles; thus,
diet–cardiometabolic health relations may differ between sub-populations. For instance,
in constipation patients, we identified that the intake of dried beans, but not the intake of
other whole grains, was linked with a lower hypertension risk [10]. It should be noted that
beans are traditionally consumed together with other grains, and are considered to be a
major coarse grain in Chinese culture [11]. Therefore, more evidence that supports such
beneficial effects is needed to convey more precise recommendations regarding specific
grain categories, cooking methods, daily intake amounts, health conditions, etc.

Recently, high-throughput omics techniques have enabled the comprehensive un-
derstanding of the biological perturbations that are associated with dietary intake and
other environmental exposures [12,13]. Alterations in the circulating metabolites and gut
microbiota species in response to different grain consumptions have been reported. These
findings may shed fresh light upon the mechanism of cardiovascular benefits upon inter-
ventions involving grain consumption. For example, in 50 Danish adults, a whole-grain
intervention of 179 g/day for 8 weeks substantially reduced their body weight, serum
interleukin (IL)-6, and C-reactive protein levels, but no major change was observed for
their fecal microbiomes [14]. However, in this Special Issue, an N-of-1 trial showed that
a short intervention of 6 days on the proportion of carbohydrate intake may result in
persistent changes to the gut mycobiome, closely linked with glycemic metrics after a high-
or low-carbohydrate intervention [15]. Moreover, in 62 Chinese participants with mild
hypercholesterolemia, an oat intake of 80 g/day for 45 days reduced their LDL and total
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cholesterol levels significantly, which was accompanied by metabolite changes including
sphingosine and phosphatidylcholine, suggesting relative pathways [16]. In a recent in-
tervention study with high or low levels of resistant starch wheat incorporated into diets
among healthy adults, the abundances of fecal butyrate and SCFA-producing bacteria were
altered, which are associated with gastrointestinal health [17]. Taken together, multiple
omics techniques have advanced our understanding of the beneficial effects of dietary
changes, such as modified grain consumptions, but evidence for specific grains, unique
health conditions, and long-term interventions is still needed.

The precise prediction of individual responses to nutritional interventions could func-
tion as fundamental scientific evidence towards the practice of precision nutrition in clinical
and community settings. For example, various genotypes were found to interact with
different carbohydrate intake levels in relation to weight/fat loss and other cardiovascular
traits in the POUNDs Lost trial [18]. We also found that baseline untargeted metabolomic
profiling was predictive of a favorable body composition change in response to conjugated
linoleic acid supplementation [19]. Machine learning approaches may also enhance the
identification of predictive baseline metabolomic or gut microbiota traits in relation to
intervention responsiveness [20]. For intervention studies involving grains, it has been
reported that the abundance of an individual gut microbial species, namely, Prevotella,
was able to predict weight loss in a 6-week whole-grain intervention [21]. Clearly, there is
great potential in incorporating multi-omics approaches in the early prediction of grain
intervention responsiveness for evidence towards precision nutrition.

The majority of the world’s population consume a large amount of grains every year,
which contributes to the greatest proportion of calories in our diet. There is a require-
ment for more detailed research outcomes on the health benefits of different grains and
their underlying mechanisms; attempts must be made to connect genetic and non-genetic
susceptibilities with the optimization of our health, driven by the intake of grains.
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