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Sugar-sweetened beverages intake associates with all-cause mortality
independently of other dietary and lifestyle factors and obesity
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Sugar-sweetened beverages (SSB) contribute to adiposity (1) and it is estimated that worldwide, 184,000 obesity-related deaths/year
could be attributed to consumption of these drinks (2). Recent meta-analysis suggested that consumption may be a surrogate for
adverse health behaviours (3). We used data from UK Biobank to look whether consumption of SSB, artificially-sweetened beverages
(ASB) and fruit juices associates with all-cause mortality, independent of obesity and of wide range of confounders. Mortality data
were obtained via linkage to the death register. Dietary information was collected via the Oxford WebQ; a web-based 24 h recall
questionnaire. Univariate and multivariable Cox proportional hazard models were used to explore the associations between drinks
consumption and all-cause mortality. The baseline characteristics of participants according to their intakes of sugar-sweetened bev-
erages were compared.

After exclusion, total study population was 132,471 participants. Out of those who reported zero SSB intake/day, one SSB/day and
more than one SSB/day, 1.1 %, 1.2 % and 1.3 % died, respectively, over a mean follow-up period of six years. Compare to zero intake,
the participants who consumed more than one SSB/day were significantly younger, men, less affluent, and less likely to be white, of
lower income and less qualified. They were more likely to report higher amount of all sedentary behaviour, have higher body mass
indices and report increased intake of adverse diet: eat more sugar, more fat, more total calories, more red and processed meat and
lower intake of fruit and vegetable intake.

In the univariate analysis, there was a dose-response relationship between SSB consumption and all-cause mortality statistically
significant for consumption of more than 1 SSB/day. Adjustment for potential confounders did not attenuate the results (Table 1).
ASB but not fruit juices were also significantly associated with increased risk of all-cause mortality.

Our results show, that SSB and ASB were both associated with increased risk of mortality, independent of body weight, and this
could not be explained by confounding from a wide range of socioeconomic, lifestyle and dietary factors. We propose that SSB intake
could be used as a marker of adverse health choices, including adverse dietary choices and help to target individuals at risk.
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Table 1. Cox regression analysis of the association between SSB and all-cause mortality. Unadjusted and adjusted
for sex, age, ethnicity, income, qualification, physical activity, sedentary behaviour, total energy intake, body mass
index, smoking, alcohol intake, intake of total sugar, fat, fruit, vegetables, and red and processed meat. Zero intake

was a reference category.

Model
HR (95 % CI)

1/day, N = 18,888 P-value
HR (95 % CI)

>1/day, N = 8,988 P-value

Unadjusted 1.15 (1.00-1.33) 0.049 1.27 (1.05-1.53) 0.015
Adjusted 1.11 (0.93-1.31) 0.257 1.39 (1.10-1.77) 0.007
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