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Carbohydrates and Hypertension: The Quality

Counts

Carmine Savoia

ized clinical trials) have progressively provided evi-

dence of the effects of different type of diets and
specific macro/micronutrients including carbohydrates
on diverse surrogate end points such as the develop-
ment of hypertension. Lifestyle modification, including
recommended dietary guidelines (focused on quantity
and type of nutrients), can contribute to reduce blood
pressure values and prevent the development of cardio-
vascular disease. Nevertheless, people worldwide have
been often bombarded with confusing and conflicting
recommendations on dietary regimen. These controver-
sies are due, in part, to the fact that dietary recommenda-
tions have often been focused on single macronutrients
in isolation without considering the impact of other con-
current micro/macronutrients. Moreover, in different
studies, the associations between macronutrients and
health outcomes were also considered linear across the
range of consumption, focusing less on the complex-
ity of food composition or the level of intake of other
macronutrients and total energy consumption. Neverthe-
less, recent evidence suggests that many associations
between macronutrient intake and all-cause mortality or
cardiovascular diseases are nonlinear? and that macro-
nutrient quantity and quality, as well as their interaction,
may account for health promotion of the general popu-
lation. The association between cardiometabolic dis-
eases including hypertension and diets with high levels
of carbohydrates (containing particularly refined or high
glycemic index carbohydrates) has been documented.
Conversely, controversies exist on the role of low-carbo-
hydrate diets. In this regard, both reduced and increased
cardiovascular risk has been reported in individuals con-
suming low-carbohydrate diet particularly on long-term

Population studies (both observational and random-

follow-up, although minimal risk has been found at about
50% carbohydrate consumption.® Furthermore, obser-
vational studies suggest that the type (ie, quality) of
carbohydrates may have a greater effect than the total
amount on the risk of chronic diseases including cardio-
vascular and metabolic diseases in the general popula-
tion, although specific groups may respond differently to
the carbohydrate quality and quantity.* On this matter, the
nationwide observational prospective cohort study from
Li et al® published in this issue investigated the relations
of the amount and type of carbohydrates with new-onset
hypertension in adult Chinese individuals. The results
showed a U-shaped association between percentage of
dietary carbohydrate intake and new-onset hypertension
in adults (Figure). These data further support the notion
that both high and low percentages of carbohydrate diets
are associated with increased risk of hypertension, with
minimal risk found at about 50% to 55% carbohydrate
consumption. Interestingly, in this study, the increased
risks were mainly found in those with lower intake of
high-quality carbohydrate or high intake of low-quality
carbohydrate (Figure). Moreover, an inverse association
between the plant-based low-carbohydrate scores for
low-quality carbohydrate and new-onset hypertension
was also shown. Undoubtedly, these data contribute fur-
ther to highlight the role of the quality of carbohydrate
intake on the development of hypertension and cardio-
vascular risk, although no direct evidence of mechanisms
has been provided. Randomized clinical trials have shown
that higher intakes of dietary fibers, fruits, vegetables,
some starches as well as cereals and whole-grain foods
may reduce body weight and lower blood cholesterol and
systolic blood pressure,®” however, preclinical and in vivo
mechanistic studies on the effect of quality and quantity
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New Onset
Hypertension

Figure. Role of quantity and quality of carbohydrates on new-onset hypertension.
RAS indicates renin-angiotensin system; and ROS, reactive oxygen species.

of carbohydrates on cardiovascular function are limited.
Carbohydrate-containing foods may influence cardio-
metabolic risk and the development of chronic diseases
in various ways according to the type of carbohydrate,
and different mechanisms have been hypothesized (Fig-
ure). Viscous fibers (nonstarch polysaccharide carbo-
hydrate derived from plant) and insoluble fibers (from
wheat bran) have shown limited metabolic actions by
reducing postprandial glycemia and cholesterol absorp-
tion. Moreover, foods containing high-quality carbohy-
drates (ie, nonstarchy vegetables, whole fruits, legumes,
and whole-kernel grains) are effective for the prevention
of chronic diseases development including hypertension
as they contain also other micronutrients such as anti-
oxidants and antinflammatory molecules which may exert

432 August 2021

a protective role in the cardiovascular system. Indeed,
whole plant foods contain numerous compounds, includ-
ing vitamins, minerals, antioxidant, and anti-inflammatory
phytochemicals, which may interact with each other and
exert beneficial actions in the cardiovascular system, pos-
sibly by modulating neurohormonal systems and vascular
remodeling (Figure). In particular, high potassium, anti-
oxidants, and fiber contents in some fruits, vegetables,
and grains may contribute to reduce blood pressure lev-
els and to prevent/improve hypertension-related organ
damage (ie, coronary heart disease, ischemic stroke).8
Hence, the carbohydrate quality seems to have a more
important impact on population health as compared to
the carbohydrate amount,'® although further long-term
clinical trials and prospective observational research
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as well as in vitro and in vivo mechanistic studies are
required. Indeed, these studies might possibly contribute
to further extend the knowledge and clarify the influence
of dietary carbohydrates on hypertension risk and the cir-
cadian pattern of blood pressure as well as to elucidate
the underlying mechanisms including the potential inter-
action with the intestinal microbiome.

See related article, pp 422-430

The study from Li et al® presents also other few limita-
tions that need to be highlighted and taken into account
for future prospective studies. In particular, although most
of the related variables (including age, sex, education,
body mass index, self-reported diabetes, and cardiovascu-
lar diseases) have been included in the regression models,
the stratified analysis showed that age did not significantly
modify the association between dietary carbohydrate
intake and new-onset hypertension, which is possibly due
to the fact that only a single group of age (ie, young-adult
population) was studied. Moreover, the putative roles of
ethnicity and familiarity (ie, genetic predisposition) as well
as the effect of carbohydrates on different metabolic
variables (including insulin resistance and hyperglycemia
which can contribute to hypertension development) were
not properly addressed. Hence the effect of age, ethnic-
ity, familiarity, and diet-induced metabolic alterations on
hypertension development should be carefully investigated
in future prospective studies which should include differ-
ent ethnic and age groups to evaluate the potential impact
of age and racial/ethnic differences on the influence of
dietary carbohydrates in hypertension. Finally, additional
aspects that need further consideration in clinical and
effectiveness studies are related to the assessment of
economic and environmental impacts of diet on different
population, including the behavioral and environmental
factors, such as food availability and affordability, that may
affect the compliance to dietary treatment and therefore
may have an impact on cardiovascular prevention.
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