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Low-Carbohydrate Diets and All-Cause Mortality: A
Systematic Review and Meta-Analysis of Observational
Studies

Hiroshi Noto  , Atsushi Goto, Tetsuro Tsujimato, Mitsuhike Noda

Abstract

Objective
Low-carbohydeate diets'énx ?h;ir combination with high-pruhe'ln diels have hean gaining widespread popuiarity to control weight, In addition {0 weight Iogs, they may
have favorable short-term effects on the risk factors of cardiovascular dissase {(CVD). Our objective was to slucidate their leng-erm effects on mortality and CVD
incidence.
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MEDLINE, EMBASE, ISI Web of Science, Cochrane Library, and CiinicalTrials.gov for relevant articles published as of September 2012. Cohort studies of at least one
years follow-up period were included.

Review methods

Identified articles were systematically reviewed and those with pertinent data were sefected far meta-analysis. Pooled risk rztios (RRs) with 85% contfidence intervals
(Cls) for all-cause mortality, CVD mortality and CVD incidence wers calculated using the random-effects model with inverse-variance weighting.

Results

We included 17 studies for a systernatic reviaw, followsd kﬁr a meta-analysis using pertinert data, Of the 272,216 pecpie in 4 cohort studies using the low-carbohydrate
score, 15,981 (5.9%) cases of death from all-cause were reported. The sisk of all-cause mortality among those with high low-carbehydrate score was significantly
glevated: the pooled RR (95% CI) was 1.31 (1.07-1.59). A iotal of 3.214 (1.3%} cases of CVD death among 248,272 subjects in 3 cohor studies and 5,081 (2.3%;)
incident VD cases among 220,691 people in different 4 cohort studies were reported. The risks of VD mortality and incidence were not statistically increased: the
pooled RRs {95% Cls) were 1.10 {0.98-1.24) and 0.98 (0.76—1.24), respectively. Analyses using fow-carhohydrate/high-protein score yielded similar results.

Conclusion

Low-carbohydrate diets were associaled with a significantly higher risk of all-cause moriality and they were not significantly associated with a risk of CVD moriality and
ncidence. Howevar, this anagiysis is based on fimited observational siudies and large-scate trials on the complex interactions betwsen low-carbohydrate diets and long-
teqm outcomes aie nesded.
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A growing body of evidence has suggested that low-carbohydrate diets and their combination with high-protein diets are effactive in weight loss. {1]-{3] In addifon, they
reportedly ameliorate the risk factors of cardiovascular disease (CVD) in the short term, [47-{8] which would decrease incident CVD ard mortality. However, recent
coRort studies did not suppest this hypothesis [T]-{12] and their long-term heaith benefif and risk remain contraversial. In fact, fow-carbohydrate diets tend to result in
reduced intake of fiber and fiuits, and increased intake of protein from animal sources, cholesterol and saturated fat, all of which are risk factars for mantality and CVD.
3L 4L

In light of the warldwide obesity epidemic and the widespread popularity of low-carbohydrate diets, explorations of their long-term health cuicome are of clinicaf
importance for the controd of weight. Moreover, they are crucial in the areas of public health, since a modest increase in the risk of marbidity and mortality [15] translates
into @ substantiat social burden, These crcumstances prompted us o nvestigate, with greater precision, the effects of iow-carbohydrate diets on mortality and CVD
indidence by scrutinizing pertinent original reports and combining their date in an attempt to obtain meaningful clues for te evaluation of benefit and harm associated
with dietary modifcation.

Methods
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