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Nitrates and nitrites are used as food additives in processed
meats. They are also commonly ingested from water and
several foods. Evidence suggests a beneficial role of dietary
nitrites and nitrates in lowering blood pressure. However,
associations between exposure to nitrites and nitrates from
natural sources and food additives, separately, and risks of
hypertension and cardiovascular disease (CVD) have not been
investigated. We aimed to study these associations in the
French population based prospective cohort NutriNet-Santé.
Overall, 104,817 adults were included. Associations between
exposure to nitrites and nitrates (evaluated using repeated
dietary records, linked to a food composition database
accounting for commercial brands of industrial products)
and risks of hypertension and cardiovascular disease were
assessed using multivariable Cox proportional hazard models.
During follow-up, 3810 incident cases of hypertension were
ascertained, and 2075 cases of CVD, 1004 of cerebrovascular
diseases and 1079 or coronary heart diseases were diagnosed.
Participants with higher exposure to nitrites from food
additives and specifically those highly exposed to sodium
nitrite (e250) had a higher hypertension risk compared with
those who are not exposed to nitrites from food additives
(HR = 1.19 (95% CI 1.08-1.31), P = 0.002, and 1.19 (95% CI
1.07-1.31), P = 0.002, P < 0.001), respectively). There was no
evidence for an association between total nitrites or nitrites
from natural sources, or dietary nitrates with hypertension risk
(all P-values>0.3). There was no evidence for associations
between dietary nitrites, or nitrates with risks of cardiovas-
cular, cerebrovascular or coronary heart diseases (all P-
values>0.2). In conclusion, we found that higher exposure to
nitrites from food additives was associated with higher risk of
hypertension. Our results do not support a potential protective
association between dietary nitrites or nitrates and cardiovas-
cular outcomes.
Key messages:
� These results provide additional evidence in the context of

current discussions about updating regulations on the use of
nitrites as food additives.

� Our findings do not support any protective impact of
nitrites and nitrates on cardiovascular health.
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Skipping breakfast and late-night-eating have been associated
with risk factors for type 2 diabetes (T2D). However, less is
known about the link between daily timing and frequency of

food intake and risk of developing T2D. The objective of the
present study is to investigate the associations between
circadian nutritional behaviours, defined by meal timings
and frequency, and risk of T2D. 103,312 adults (79% females,
mean age at baseline = 42.7) from the French NutriNet-Santé
cohort were included. Participants’ circadian nutritional
behaviours were assessed using repeated 24 h dietary records.
Associations of time of first and last meal of the day, meal
frequency and of nighttime fasting duration with risk of T2D
were assessed by multivariable Cox proportional hazard
models adjusted for known risk factors. During a median
follow-up of 7.3 years, 963 new cases of T2D were ascertained.
Compared with subjects reporting on average a first meal
before 8AM, those having a first meal after 9AM had a higher
risk of developing T2D, HR = 1.59 (1.30 to 1.94). A late time
of last meal (after 9PM) was associated with a higher risk of
T2D, HR = 1.28 (1.06 to 1.54), but this association was no
longer significant after adjusting for time of first meal. Each
additional eating episode was associated with a reduction of
the risk of T2D, HR = 0.95 (0.90 to 0.99), p-value = 0.01.
Overall, nighttime fasting duration was not associated with risk
of T2D, except in participants having breakfast before 8AM
after a nighttime fasting duration of more than 13 hours
(HR = 0.47, 0.27 to 0.82). In this large prospective study,
circadian nutritional behaviours were associated with risk of
T2D. Daytime nutritional behaviours and specifically an early
first meal was associated with a lower risk of type 2 diabetes. If
confirmed in other largescale studies, an early breakfast should
be considered in preventive strategies for type 2 diabetes.
Key messages:
� If confirmed in other largescale studies, an early breakfast

could be considered in preventive strategies for type 2
diabetes.

� Beyond nutritional quality of meals, meal timing could also
be a risk factor for type-2 diabetes.
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Background:
Previous studies have examined associations of cardiometa-
bolic factors with depression and cognition separately.
Aims:
To determine if depressive symptoms mediate the association
between cardiometabolic factors and cognitive decline in two
community studies.
Methods:
Data for the analyses were drawn from the Rotterdam Study,
the Netherlands (n = 2940), the Whitehall II study, UK
(n = 4469) and the Canadian Longitudinal Study on Aging,
Canada (n = 13,720).
Results:
Mediation analyses suggested a direct association between
cardiometabolic factors and cognitive decline and an indirect
association through depression: poorer cardiometabolic status
at time 1 was associated with a higher level of depressive
symptoms at time 2 (standardised regression coefficient 0.07
and 0.06, respectively), which, in turn, was associated with
greater cognitive decline between time 2 and time 3
(standardised regression coefficient of -0.15 and -0.41,
respectively).
Conclusions:
Evidence from three independent cohort studies suggest an
association between cardiometabolic dysregulation and
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