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Abstract

Long-term safety of consuming low-carbohydrate diets (LCD) in Asian populations, whose carbohydrate intake is relatively high, is not
known. In the present study, the association of LCD with CVD and total mortality was assessed using data obtained in the NIPPON
DATA80 (National Integrated Project for Prospective Observation of Non-communicable Disease and Its Trends in the Aged 1980)
during 29 years of follow-up. At baseline in 1980, data were collected from study participants aged =30 years from randomly selected
areas in Japan. LCD scores were calculated based on the percentage of energy as carbohydrate, fat and protein, estimated by 3 d weighed
food records. A total of 9200 participants (56 % women, mean age 51 years) were followed up. During the follow-up, 1171 CVD deaths
(52% in women) and 3443 total deaths (48% in women) occurred. The multivariable-adjusted hazard ratio (HR) for CVD mortality
using the Cox model comparing the highest v. lowest deciles of LCD score was 0-60 (95% CI 0-38, 0:94; Pyena = 0:021) for women and
078 (95% CI 058, 1:05; Pyena = 00079) for women and men combined; the HR for total mortality was 0-74 (95% CI 057, G:95;
Prena = 0:029) for women and 0-87 (95% CI 074, 1-02; Pyenq = 0-090) for women and men combined. None of the associations was stat-
istically significant in men. No differential effects of animal-based and plant—fish-based LCD were observed. In conclusions, moderate diets
lower in carbohydrate and higher in protein and fat are significantly inversely associated with CVD and total mortality in women.

Key words: Low-carbohydrate diets: Cardiovascular mortality: Total mortality: Cohort studies

Overweight and obesity are the fifth leading causes of death
globally™, The effectiveness of diets low in carbohydrate
and high in protein and fat to promote weight loss and reduce
cardiometabolic risk has been shown in several systematic
review and meta-analysis studies®>, However, the safety of
consuming low-carbohydrate diets (LCD) remains contro-
versial. Although some recent cohort studies have supported

the long-term beneficial effects of plant-based LCD on cardio-
vascular morbidity or mortality’®, other studies have suggested
that LCD may increase the risk of CVD morbidity and
mortality” 1, Differential effects of animal-based and plant-
based LCD on health outcomes have also been indicated®” D,

Very recently, a meta-analysis of observational studies on
the association of LCD with total mortality has been carried

Abbreviations: BP, blood pressure; HR, hazard ratios; ICD, International Classification of Disease; LCD, low-carbohydrate diets; NIPPON DATA, National
Integrated Project for Prospective Observation of Non-communicable Disease and Its Trends in the Aged; NNSJ, National Nutritional Survey in Japan;

SES, socio-economic status.

* Corresponding author: Y. Nakamura, fax +81 75 531 2162, email nakamury@kyoto-wu.ac.jp
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High long-chain n-3 fatty acid intake attenuates the effect of high
resting heart rate on cardiovascular mortality risk: A 24-year
follow-up of Japanese general population
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ARTICLE INFO ABSTRACT
Am‘cl.e history: Background: Increased resting heart rate (RHR) independently predicts cardiovascular mortality. Mean-
Received 12 September 2013 while, long-chain n-3 fatty acids (LCn3FAs) have a cardioprotective effect. Our aim was to evaluate
Received in revised form whether higher LCn3FAs intake attenuates the elevated risk of cardiovascular mortality associated with
24 December 2013 ;

increased RHR.
Accepted 6 January 2014

Methods: We conducted a population-based 24-year prospective cohort study of Japanese, whose LCn3FAs
intake is relatively high. Study participants included 8807 individuals aged 30-95 years from randomly
selected areas across Japan without cardiovascular diseases and anti-hypertensive drugs at baseline. The

Available online xxx

Ic(zﬁz‘rlimm disease primary endpoint was cardiovascular mortality, and the secondary endpoints were cardiac and stroke
Prevention mortality during 24 years of follow-up. Individual dietary LCn3FAs intake was estimated from household-
Electrocardiography based 3-day weighed food records. RHR was obtained from 3 consecutive R-wave intervals on 12-lead
Fatty acids electrocardiography. Cox models were used to estimate the multivariable hazard ratios (HRs) and 95%
Heart rate confidence intervals (95% Cls) adjusting for possible confounders.

Results: During the follow-up period, 617 cardiovascular deaths were observed. The median daily intake of
LCn3FAs was 0.37% kcal (0.86 g/day). The interaction between dietary LCn3FAs intake and RHR in the risk
of cardiovascular mortality was statistically significant (p=0.033). The risk of cardiovascular mortality
was significantly higher in the low-intake group (<0.37%kcal) with an RHR >85 beats/min (bpm) [hazard
ratio (HR), 1.67; 95% confidence interval (CI), 1.15-2.43], but not in the high-intake group (>0.37%kcal)
with an RHR >85bpm (HR, 0.92; 95% (I, 0.61-1.38), compared with those in the high-intake group with
an RHR <70 bpm. Similar results were observed with stroke mortality, but not with cardiac mortality.

* Corresponding author at: Center for Epidemiologic Research in Asia, Shiga University of Medical Science, Setatsukinowa-cho, Otsu, Shiga 520-2192, Japan.
Tel.: +81 77 548 2191; fax: +81 77 543 9732.
E-mail address: hisataka@belle shiga-med.ac.jp (T. Hisamatsu).

http://dx.doi.org/10.1016/j.jjcc.2014.01.005
0914-5087/© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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FEE 18D Sy oEEINEIZRY 5 TC @ HR X CVD:1.08 (95%CI1:1.00-1.16), CHD : 1.33
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EIZRBITHE, CVD IZHE X AEBIIRE LR D TSN, BEEEIZSHD CVD
FRRCEREEE X DL,

— 127 —



Journal of Atherosclerosis and Thrombosis  Vol.22, No.1 95

Original Article

Risk of Hypercholesterolemia for Cardiovascular Disease and the
Population Attributable Fraction in a 24-year Japanese Cohort
Study
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Aims: The population-attributable fraction (PAF) is an indicator of the disease burden. In Western
countries, the PAF of hypercholesterolemia in cardiovascular disease (CVD) is the highest among
that for traditional risk factors; however, data for Asian populations are limited.

Methods: A 24-year cohort study was conducted among 9,209 randomly selected participants who
were not taking statins. We estimated the hazard ratio (HR) after adjusting for covariates and PAF
associated with the serum total cholesterol (TC) levels in relation to CVD mortality.

Results: The TC level was found to be positively associated with an increased risk of CVD, coronary
heart disease (CHD) and cardiac death (CHD plus heart failure), with an HR of 1.08 (95% confi-
dence interval [CI]: 1.00-1.16), 1.33 (95% CI: 1.14-1.55) and 1.21 (95% CI: 1.08-1.35) for a 1-SD
increment in the serum TC level, respectively. Similar positive associations between the TC level and
both CHD and cardiac death were observed after classifying the patients by age and sex. Further-
more, the highest serum TC level (2 6.72 mmol/L) was positively associated with CVD death, with
an HR of 1.76 (95% CI: 1.25-2.47), as well as both CHD death and cardiac death. In contrast, no
significant relationships were observed between the serum TC level and stroke. Meanwhile, the PAF
for CVD, CHD, and cardiac deaths due to hypercholesterolemia (serum TC level 25.69 mmol/L,
defined by the Japan Atherosclerosis Society) was 1.7%, 10.6% and 5.6%, respectively.

Conclusions: The estimated PAF of CVD death due to hypercholesterolemia is moderately high, but
lower than that for other risk factors, such as hypertension.

J Atheroscler Thromb, 2015; 22:95-107.

Key words: Total cholesterol, Cardiovascular disease, Population-attributable fraction, Cohort study,
NIPPON DATA80
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