Carbohydrate quality is key for
a healthy and sustainable diet
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The quality of carbohydrate-rich foods rather than quantity has the strongest
effect on major health outcomes. Systematic reviews and meta-analyses of
prospective studies report lower mortality and reduced incidence of
cardiovascular diseases, type 2 diabetes mellitus and colorectal cancer in

people who habitually consume diets rich in fibre and whole grain.

Refers to Reynolds, A. et al. Carbohydrate quality and human health: a series of systematic reviews and meta-analyses.

Lancet 393, 434-445 (2019).

The debate regarding the optimal amount of
dietary carbohydrate has intrigued scientists
and policy makers for decades, and does not
seem to be close to an end'. Unfortunately, very
often, the dispute does not consider the differ-
ent health effects of the various carbohydrate
foods; this can lead to an inaccurate interpre-
tation of the epidemiological evidence, thus
inappropriately promoting the reduction of all
carbohydrate-rich foods in the habitual diet,
meddling beans and greens along with soft
drinks and white bread?. The present paper
by Andrew Reynolds and colleagues contri-
butes important elements that add clarity to
this controversial issue, and supports, with
strong epidemiological evidence, the concept
that the quality of carbohydrate-rich foods
rather than their quantity has the strongest
effect on the development of major health
outcomes’. In fact, their paper is based on
systematic reviews and meta-analyses of pro-
spective studies that report the relationship
between the most widely studied indicators
of carbohydrate quality (that is, dietary fibre,
whole grain and dietary glycaemic index)
and incidence of, and mortality from, a wide
range of non-communicable diseases (NCDs).
Moreover, they evaluated evidence from clini-
cal trials to assess the effect of these indicators
on relevant cardiometabolic risk factors.
Reynolds and colleagues report a 15-30%
decrease in all-cause and cardiovascular-
related mortality and in the incidence of coro-
nary heart disease, stroke, type 2 diabetes
mellitus and colorectal cancer between the
highest and the lowest dietary fibre intake.

The greatest risk reductions in these NCDs
were observed for individuals with a daily
fibre consumption of 25-29 g, largely pro-
vided by cereal fibre. Accordingly, similar
relationships with major health outcomes
were demonstrated for the consumption of
whole-grain foods — the habitual consump-
tion of 40-50 g whole grain per day was asso-
ciated with considerable risk reduction of
~20-30% for several NCDs, with significant
dose-response relationships. Smaller or no
risk reductions were found when the glycae-
mic index or glycaemic load of the habitual
diet was considered; nevertheless, in agree-
ment with previous meta-analyses, there was
a statistically significant reduction in the inci-
dence of type 2 diabetes mellitus (by 11%) in
individuals who consumed a diet with a lower
glycaemic index as compared with those who
consumed a diet with a higher glycaemic
index. The lack of significant associations
between glycaemic index and other health
outcomes does not necessarily imply the
absence of relevant biological relationships
and could be linked to methodological prob-
lems (too few events, high measurement vari-
ability, inadequate dietary assessment, modest
variations within populations and interaction
with other dietary constituents).

The greatest risk reductions
... were observed for individuals
with a daily fibre consumption
of 25-29¢

Unfortunately, the strong epidemiological
evidence on the health relevance of carbo-
hydrate quality is not fully supported by the
results of randomized controlled trials (RCTS).
In fact, so far, no trial has ever been performed
on the effect of dietary fibre, whole grain or
glycaemic index on clinical events. In addi-
tion, almost all the available RCTs on cardio-
metabolic risk factors show either very small
or no effect on body weight, plasma cholesterol
values, blood pressure and glycated haemo-
globin®*. Moreover, as the completed trials
were short term and mostly based on small
sample sizes, they do not help clarify whether
any effect would be maintained or even
enhanced over time. Hence, the very strong
associations between dietary carbohydrate
quality and health outcomes in epidemio-
logical studies are not fully justified by the
results of intervention studies on disease
risk factors. Other body functions (that is,
composition of the gut microbiota, postpran-
dial energy and metabolic fluxes) that are
probably modulated by carbohydrate quality
have not yet been fully evaluated’.

The lack of support from RCTs, however,
does not negate the validity of the obser-
vational data, particularly in view of their
consistency, strength and linkage by dose-
response relationships with health markers,
as well as the plausibility of the underlining
mechanisms. In fact, concerns about causal-
ity cannot necessarily be removed by RCTs, as
for outcomes such as cancer and cardiovascu-
lar diseases, it can take decades of follow-up
and, based on previous studies, long-term
adherence to assigned diets is usually poor’.
Perhaps, looking back to previous studies on
lifestyle interventions, such a trial might be
attempted in a population at risk for type 2
diabetes mellitus, in view of the possibly
shorter follow-up time needed.

For the time being, until there is an evi-
dence base consisting of adequately timed and
powered RCTs, recommendations and policy
decisions need to be based on the best global
available evidence. In this respect, the results
of the study by Reynolds and colleagues con-
cord with current literature, which fully sup-
ports their conclusions that the intake of total
dietary fibre by the adult population should
increase from the present usual consumption
of <20 g per day for most individuals, to at
least 25-29 g per day. Replacing, albeit par-
tially, refined grains with whole grains would
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Table 1| Major sources of carbohydrate and fibre in the universal healthy reference diet

Type of carbohydrate-  Daily intake (g) Carbohydrate (g) Fibre (g) Energy (kcal)
rich food

Whole grains (for example, 232 174 18 811

rice, wheat and corn)

Potatoes 50 9 1 39

Vegetables 300 17 7 75

Fruit 200 29 5 126

Pulses 50 24 13 172

Nuts 50 10 4 291

Total = 263 48 1514

These are the global scientific targets of consumption necessary for human health of carbohydrate-rich
foods (including their approximate energy, carbohydrate and fibre content) for an energy intake of
2500kcal per day, as proposed by an expert panel. To prevent environmental degradation due to food
production, these values should not be exceeded. Following this dietary pattern would enable individuals
to reach the intakes of fibre and whole grain identified in the paper by Reynolds et al. as relevant to
decrease the risk of NCDs and, possibly, lower the dietary glycaemic index®. These quantities would be
achieved even if whole grain represents half of the cereal intake.

help reach this target; this would be appropri-
ate also in view of the strong and reproducible
association between whole grain and reduced
risk of major NCDs. A further contribution
to this goal could come from fruit and veg-
etables’. Consumption of these foods at the
population level is low — more than one-third
of the population in most Western countries
do not habitually consume whole-grain foods
and <10% achieve the recommended intake
of 48 g per day®.

Against this background, suitable changes
in dietary behaviours should be implemented
to achieve a substantial reduction in NCDs.
Inappropriate dietary habits account for as
much as 22.4% of all deaths and 49.2% of
cardiovascular deaths in Europe; among
them, >50% are attributable to a diet low in
dietary fibre, whole grain, vegetables, legumes

and fruit’. A shift in dietary behaviours, with
emphasis on carbohydrate quality, would
translate into food choices that can maximally
benefit not only people’s health but also the
health of our planet'’ (TABLE 1). In fact, food
production is among the largest drivers of
land and water use, carbon dioxide emissions
and other environmental risks, including
reduced biodiversity. The targets for a uni-
versal healthy reference diet, which was pro-
posed by an authoritative panel in 2019 (REF.')
to reduce the ecological impact of the food
system, clearly indicate that a sustainable diet
cannot reasonably be low in carbohydrate,
and that healthy carbohydrate foods would
be the cornerstone of such a diet (TABLE 1).
The endorsement of carbohydrate quality by
health professionals and policy makers will
contribute to the transformation of the global

food system towards the provision of healthful
and sustainable foods for all the present and
future inhabitants of the earth'’.
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