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Daily Habit of Water Intake in Patients with Cerebral Infarction before its Onset; 

Comparison with a Healthy Population: A Cross-Sectional Study 

Nishikawa T, Miyamatsu N, Higashiyama A, Hojo M, Nishida Y, Fukuda S, Hirata T, Ichiura K, 

Kubota Y, Kubo S, Ueba T, Kadota A, Sugiyama D, Okamura T. Daily Habit of Water Intake in 

Patients with Cerebral Infarction before its Onset; Comparison with a Healthy Population: A 

Cross-sectional Study. 

Cerebrovascular Dis. 2019; 47: 143-150. 

Abstract 

Background: While water intake is frequently recommended to prevent cerebral infarction (CI), 

only few studies have been published on this topic. Objectives: This study retrospectively 

estimated the daily non-alcohol drink (NAD) intake in CI patients before CI onset and compared 

it with NAD in healthy subjects. Methods: We performed a cross-sectional study on CI patients 

in 3 hospitals and healthy subjects in the Kobe Orthopedic and Biomedical Epidemiologic 

(KOBE) study. Data from 1,287 subjects (274 CI patients and 1,013 healthy subjects) were used 

for the analyses. By dividing the CI patients into “increased”, “unchanged”, and “decreased” 

groups according to their current NAD intake, we compared the NAD intake between these 3 

groups and healthy subjects by analyses of covariance and the post hoc test, adjusting for sex, age, 

surveyed month, body mass index, alcohol drinking history, and smoking history. Under the 

assumption that the NAD intake in the “unchanged” group was equal to the NAD intake before 

CI onset, the OR of less NAD intake for CI adjusting for the relevant variables in the “unchanged” 

group and the healthy subjects was calculated; the cut-off point was chosen using Youden’s index. 

Results: The mean age (mean ± SD) of the participants was 62.8 ± 9.3 years. One hundred and 

fifty-one patients (36 women) were included in the “increased” group; 105 (30 women), in the 

“unchanged” group; 18 (2 women), in the “decreased” group; and 1,013 (706 women), in the 

“healthy” group. The mean NAD intake was 1,702.5 ± 670.2 mL in the “increased” group, 1,494.2 

± 611.2 mL in the “unchanged” group, 1,268.0 ± 596.1 mL in the “decreased” group, and 1,720.6 

± 686.0 mL in the “healthy” group. After adjusting for the relevant variables, a significant 

difference in NAD intake between the groups was observed (F = 6.1, p < 0.001), and a post hoc 

test demonstrated significant differences (p < 0.05) in NAD intake between the “healthy” and 

“unchanged” groups, and between the “increased” and “unchanged” groups. The OR of less NAD 

intake (< 1,570 mL/day, chosen using Youden’s index) for CI was 2.48 (95% CI 1.52–4.07). 

Conclusion: This study showed that daily NAD intake before CI onset in CI patients was less 

than that in healthy persons, indicating that sufficient intake of NAD may be protective for CI. 
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We examined the association between serum concentrations of β-alanine, a metabolite of carnosine and anser-
ine, and the risk of dementia in a general population of elderly Japanese persons. In 2007, 1,475 residents of Hi-
sayama, Japan, aged 60–79 years and without dementia were divided into 4 groups according to quartiles of
serum β-alanine concentrations (quartile 1, lowest; quartile 4, highest) and followed for a median of 5.3 years. Dur-
ing follow-up, 117 subjects developed all-cause dementia (Alzheimer in 77 cases and vascular dementia in 31).
The risk of all-cause dementia decreased with increasing serum β-alanine levels after adjustment for potential con-
founding factors (quartile 2, hazard ratio (HR) = 0.73 (95% confidence interval (CI): 0.45, 1.18); quartile 3, HR =
0.50 (95% CI: 0.28, 0.89); quartile 4, HR = 0.50 (95% CI: 0.27, 0.92); P = 0.01 for trend). A similar inverse associa-
tion was observed for Alzheimer disease (quartile 2, HR = 0.78 (95%CI: 0.44, 1.38); quartile 3, HR = 0.53 (95%CI:
0.26, 1.06); quartile 4, HR = 0.53 (95% CI: 0.25, 1.10); P = 0.04 for trend) but not for vascular dementia. We found
that higher serum β-alanine levels were significantly associated with lower risks of all-cause dementia and Alzhei-
mer disease. Because serum β-alanine levels reflect intakes of carnosine/anserine, higher intakes of carnosine/an-
serinemight be beneficial for the prevention of dementia.

β-alanine; Alzheimer disease; cohort study; dementia; imidazole dipeptides

Abbreviations: AD, Alzheimer disease; MMSE, Mini-Mental State Examination; VaD, vascular dementia.

Dementia is one of the major causes of disability and mor-
tality in the elderly (1). The prevalence and incidence of
dementia have been increasing in Japan (2), and the medical
and economic burden of dementia on society is a serious
problem. However, the causes of dementia, especially Alz-
heimer disease (AD), remain unclear. Therefore, it is impor-
tant to identify risk factors or protective factors in order to
reduce the burden of dementia.

Growing epidemiologic evidence suggests that some mod-
ifiable risk factors—namely, diabetes (3), hypertension (4),
cigarette smoking (5), and physical inactivity (6)—are asso-
ciated with increased risk of dementia. In addition, dietary or
nutritional factors are considered possible protective factors
against dementia (7–10), and some nutraceuticals have been
developed for the prevention and treatment of dementia (10).

Recent studies have shown that carnosine and anserine, which
are imidazole dipeptides contained in the skeletal muscles and
brain, have some biological functions, including antioxidant,
antiglycation, and antiinflammatory activities (11). The con-
tent of these imidazole dipeptides has been positively linked
with muscle buffering capacity and performance capacity (12).
Moreover, supplementation with these dipeptides has been re-
ported to have a beneficial effect on cognitive function in hu-
mans (13, 14) and inmice (15). However, the influence of these
dipeptides on cognitive function has not been fully investi-
gated in a general population.

Carnosine and anserine are rapidly cleaved into β-alanine and
histidine/methyl-histidine after intake. Thus, serum carnosine/
anserine levels become undetectable within 6 hours after the
intake of these dipeptides, while serum β-alanine levels increase
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Genetic risk and incident type 2 diabetes. 

Association between genetic risk and development of type 2 diabetes in a 
general Japanese population: The Hisayama Study 

Jun Inaishi1†, Yoichiro Hirakawa2†, Momoko Horikoshi3, Masato Akiyama4,5, Mayu 

Higashioka1,6, Masahito Yoshinari1,2, Jun Hata1,2, Naoko Mukai1,2, Yoichiro Kamatani4, 

Yukihide Momozawa7, Michiaki Kubo8, Toshiharu Ninomiya1 

1 Department of Epidemiology and Public Health, Graduate School of Medical Sciences, Kyushu University, 

Fukuoka, Japan 

2 Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu University, 

Fukuoka, Japan 

3 Laboratory for Endocrinology, Metabolism and Kidney Diseases, RIKEN Center for Integrative Medical 

Sciences, Yokohama, Japan 

4 Laboratory for Statistical Analysis, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan 

5 Department of Ophthalmology, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan 

6 Department of Diabetes and Molecular Genetics, Graduate School of Medicine, Ehime University, Ehime, 

Japan 

7 Laboratory for Genotyping Development, RIKEN Center for Integrative Medical 

Sciences, Yokohama, Japan 

8 RIKEN Center for Integrative Medical Sciences, Yokohama, Japan 

ORCiD numbers: 

0000-0002-4405-4399 

Hirakawa 

Yoichiro 

Received 17 August 2018. Accepted 26 February 2019. 

†These authors (Jun Inaishi1†, Yoichiro Hirakawa) contributed equally to this work. 

Context: Although recent genetic studies have identified many susceptibility loci associated 

with type 2 diabetes (T2D), the usefulness of such loci for precision medicine remains 

uncertain.  

Objective: This study investigated the impact of a genetic risk score (GRS) on the 

development of T2D in a general Japanese population  
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Serum Ethylamine Levels As an
Indicator of L-Theanine
Consumption and the Risk of
Type 2 Diabetes in a General
Japanese Population: The
Hisayama Study
Diabetes Care 2019;42:1–7 | https://doi.org/10.2337/dc18-2655

OBJECTIVE

This study investigated the association between serum ethylamine levels as an
indicator of L-theanine consumption and the development of type 2 diabetes in a
Japanese community.

RESEARCH DESIGN AND METHODS

Atotal of 2,253 community-dwelling Japanese individuals aged40–79yearswithout
diabetes were monitored for 7 years. Serum ethylamine levels were divided into
quartiles: £0.86, 0.87–2.10, 2.11–5.28, and ‡5.29 ng/mL. Kinetic analysis of serum
ethylamine concentrations was performed after ingestion of L-theanine–rich green
tea products containing 8 mg of L-theanine by 12 healthy volunteers.

RESULTS

During follow-up, 282 subjects developed type 2 diabetes. The age- and sex-
adjusted cumulative incidence of type 2 diabetes decreased significantly with
elevating levels of serum ethylamine (P for trend = 0.04). This association remained
unchanged after adjusting for potential confounding factors. The multivariable-
adjusted hazard ratio (HR) for type 2 diabetes was significantly lower in the fourth
quartile of serum ethylamine than in the first quartile (HR 0.69, 95% CI 0.49–0.98).
This trend of decrease in diabetic risk across serum ethylamine levels was more
prominent in middle-aged subjects and in subjects with prediabetes, obesity, or
insulin resistance. Kinetic analysis estimated that the minimum concentration at
the steady state was >5.90 ng/mL in the case of twice-daily ingestion with an
interval of 12 h.

CONCLUSIONS

Higher serum ethylamine was significantly associated with lower risk of the
development of type 2 diabetes in a general Japanese population. The measure-
ment of serum ethylamine concentration would be a useful biomarker for the
objective estimation of L-theanine consumption.
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RESEARCH ARTICLE

Serum Soluble Triggering Receptor
Expressed on Myeloid Cells 2

as a Biomarker for Incident Dementia:
The Hisayama Study

Tomoyuki Ohara, MD, PhD,1,2 Jun Hata, MD, PhD,2,3,4 Masashi Tanaka, PhD,5

Takanori Honda, PhD,2 Hajime Yamakage, MEng,5 Daigo Yoshida, PhD,2,3

Takayuki Inoue, PhD,5 Yoichiro Hirakawa, MD, PhD,2,4 Toru Kusakabe, MD, PhD,5

Mao Shibata, MD, PhD,2,3 Tadashi Teraoka, MPharm,6 Takanari Kitazono, MD, PhD,3,4

Shigenobu Kanba, MD, PhD,1 Noriko Satoh-Asahara, MD, PhD,5 and

Toshiharu Ninomiya, MD, PhD2,3

Objective: To investigate the association between serum soluble triggering receptor expressed on myeloid cells
2 (sTREM2), a soluble type of an innate immune receptor expressed on the microglia, and the risk of dementia.
Methods: A total of 1,349 Japanese community residents aged 60 and older without dementia were followed prospec-
tively for 10 years (2002–2012). Serum sTREM2 levels were quantified by using an enzyme-linked immunosorbent assay
and divided into quartiles. Cox proportional hazards model was used to estimate the hazard ratios (HRs) of serum
sTREM2 levels on the risk of dementia.
Results: During the follow-up, 300 subjects developed all-cause dementia; 193 had Alzheimer’s disease (AD), and
85 had vascular dementia (VaD). The age- and sex-adjusted incidences of all-cause dementia, AD, and VaD elevated
significantly with higher serum sTREM2 levels (all p for trend < 0.012). These associations were not altered after adjust-
ment for confounding factors, including high-sensitive C-reactive protein. Subjects with the highest quartile of serum
sTREM2 levels had significantly higher multivariable-adjusted risks of developing all-cause dementia, AD, and VaD than
those with the lowest quartile (HR = 2.03, 95% confidence interval [CI] = 1.39–2.97, p < 0.001 for all-cause dementia;
HR = 1.62, 95% CI = 1.02–2.55, p = 0.04 for AD; HR = 2.85, 95% CI = 1.35–6.02, p = 0.006 for VaD). No significant het-
erogeneity in the association of serum sTREM2 levels with the development of dementia was observed among the
other risk factor subgroups (all p for heterogeneity > 0.11).
Interpretation: The present findings suggest a significant association between increased serum sTREM2 levels and the
risk of developing all-cause dementia, AD, and VaD in the general elderly Japanese population.

ANN NEUROL 2019;85:47–58

The world’s socioeconomic burden of dementia has
been increasing, but causes of the disease, especially

Alzheimer’s disease (AD), are still unclear. Inflammatory
response may have a crucial role in the early stages of the

pathological cascade of dementia, because the levels of
activated microglia and astrocytes increase along with
dementia pathology.1 Recently, whole genome sequencing
studies have revealed that rare variants in the triggering

View this article online at wileyonlinelibrary.com. DOI: 10.1002/ana.25385

Received May 22, 2018, and in revised form Nov 22, 2018. Accepted for publication Nov 23, 2018.

Address correspondence to Dr Ninomiya, Department of Epidemiology and Public Health, Graduate School of Medical Sciences, Kyushu University, 3-1-1
Maidashi, Higashi-ku, Fukuoka 812-8582, Japan. Email: nino@eph.med.kyushu-u.ac.jp

From the 1Department of Neuropsychiatry, Graduate School of Medical Sciences, Kyushu University, Fukuoka; 2Department of Epidemiology and Public
Health, Graduate School of Medical Sciences, Kyushu University, Fukuoka; 3Department of Center for Cohort Studies, Graduate School of Medical

Sciences, Kyushu University, Fukuoka; 4Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka;
5Department of Endocrinology, Metabolism, and Hypertension Research, Clinical Research Institute, National Hospital Organization Kyoto Medical

Center, Kyoto; and 6Health Science Research Institute West Japan, Kyoto, Japan

© 2018 American Neurological Association 47194

mailto:nino@eph.med.kyushu-u.ac.jp


Dairy consumption and risk of functional disability in an 
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ABSTRACT

Background

Little is known about the association between dairy intake and risk of functional disability 

in the elderly.

Objectives

We examined the influence of dairy intake on the development of declining functional 

capacity and activities of daily living (ADL) in a prospective cohort study of an elderly 

population.

Methods

A total of 859 community-dwelling Japanese residents, aged ≥65 y without functional 

disability, were followed up for 7 y. Functional capacity impairment was defined as a 

Tokyo Metropolitan Institute of Gerontology Index of Competence score of ≤12, and ADL 

disability was defined as a Barthel Index score of ≤95. Dairy intake was evaluated using a 

150-item semiquantitative food frequency questionnaire, grouped into quartiles. The RR 

of dairy intake on incident functional disability was computed using a Poisson regression 

model.

Results

The multivariable-adjusted RR of impaired functional capacity decreased significantly 

with increasing dairy intake levels (RR [95% CI]: quartile 1, 1.00 [reference]; quartile 2, 

0.85 [0.71, 1.02]; quartile 3, 0.81 [0.68, 0.98]; and quartile 4, 0.74 [0.61, 0.90]; 

P-trend = 0.001). Regarding the three subscales of functional capacity, the inverse 

association between dairy intake and risk for impairment of intellectual activity and social 

role remained significant (P-trend = 0.0009 and 0.02, respectively), but such an 

association was not observed for instrumental ADL. The multivariable-adjusted risk of 

ADL disability also decreased weakly but significantly with elevating dairy intake 

(P-trend = 0.04). A similar association was seen for severity of functional disability 

(P-trend = 0.002). However, the magnitude of these associations was attenuated after 

further adjustment for protein intake.

Page 1 of 25Dairy consumption and risk of functional disability in an elderly Japanese population: ...
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Introduction

The elderly population is growing rapidly worldwide, in both developed and developing 

countries (1). Along with the aging of the population, functional disability, which causes 

dependency, institutionalization, and poor/fatal prognosis, has raised serious social, medical, 

and economic concerns (2, 3). The burden of functional disability is enormous, especially in 

developed countries, in which the aging of the population started earlier and the elderly 

population has thus increased sharply. Epidemiological and clinical studies on the causes and 

preventive measures of functional disability in the elderly are therefore requisite for appropriate 

public health policy and planning. Diet is among the modifiable factors that can affect the risk of 

various diseases (4, 5). It has been reported that dairy intake may contribute to a decreased risk 

of diseases that cause functional disability and its precursor state, such as dementia (6), 

cardiovascular disease (7), orthopedic disease (8), and frailty (9). These findings have led to a 

hypothesis that dairy intake may be associated with a lower risk of functional disability in the 

elderly. Several community-based studies conducted in Western and Asian countries have 

examined the association between dairy intake and functional disability (10–13). However, there 

have been only a few prospective cohort studies on this issue in the elderly, and they did not 

show clear associations (11, 12). The aim of this investigation was to examine the association 

between dairy intake and the development of functional disability in a prospective cohort study 

of a general Japanese elderly population.

Methods

Study population

The Hisayama Study is an ongoing prospective cohort study of cerebrocardiovascular diseases 

and dementia in a suburban community, the town of Hisayama, which is located adjacent to the 

metropolitan area of Fukuoka, Japan (14–17). Between October 2005 and August 2006, we 

performed a screening survey for the current study. The survey was performed in the public hall 

of Hisayama or in the homes of participants. We also visited hospitals and health care facilities 

Conclusion

Our findings suggest that higher dairy intake is associated with a lower risk of functional 

disability and its progression in the elderly, probably via an increase in protein intake.

Page 2 of 25Dairy consumption and risk of functional disability in an elderly Japanese population: ...
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Blood pressure levels and risk of cardiovascular
disease mortality amongJapanese men andwomen:
theJapan Collaborative Cohort Study for Evaluation
of Cancer Risk (JACC Study)

Kazumasa Yamagishia,�, Shinobu Sawachia,�, Akiko Tamakoshib, Hiroyasu Isoc,
for the JACC Study Group

Objective: To examine the association of blood pressure
(BP) with cardiovascular mortality in real-world settings and
investigate whether that association varied by use of
antihypertensive medication at baseline.

Methods: Data from 27 728 Japanese men and women,
aged 40–79 years, free of stroke, coronary heart disease,
cancer, and kidney disease at entry (1988–1990) were used
in this study. Mortality surveillance was completed through
2009, resulting in 449 800 person-years of follow-up. Hazard
ratios for cardiovascular mortality were analysed by BP
category (based on 2018 European guidelines) at admission.

Results: There were 1477 deaths from cardiovascular
diseases (CVDs). Relative to high-normal BP at admission,
the multivariable hazard ratios (95% confidence intervals)
of CVD were 0.85 (0.69–1.04) for optimal BP; 0.96 (0.81–
1.15) for normal BP; 1.26 (1.09–1.46) for Grade 1
hypertension; and 1.55 (1.31–1.84) for Grade 2–3
hypertension. A similar linear association was observed
among persons not taking antihypertensive medication at
admission. Among patients treated for hypertension, a U-
shaped association with CVD mortality was observed;
hazard ratios¼2.31 (1.25–4.27), 1.68 (1.05–2.69), 1.56
(1.10–2.22), and 1.63 (1.13–2.36), respectively. Similar
patterns were observed for stroke and coronary heart
disease, although not always statistically significant.

Conclusion: BP categories at baseline were linearly and
positively associated with CVD mortality overall and also
among participants not taking antihypertensive medication.
A higher risk of mortality from CVD was observed among
patients already treated for hypertension with optimal and
normal BPs than those with high-normal BP, suggesting
the importance of careful monitoring of BP and
comorbidities of such patients.

Keywords: cerebrovascular disease, epidemiology, follow-
up study, hypertension

Abbreviations: ACCORD, Action to Control Cardiovascular
Risk in Diabetes; BP, blood pressure; CI, confidence
interval; CVD, cardiovascular disease; JACC Study, Japan
Collaborative Cohort Study for Evaluation of Cancer Risk;
SPRINT, Systolic Blood Pressure Intervention Trial

INTRODUCTION

I
t is well known that high blood pressure (BP) increases
the risk of cardiovascular disease (CVD) [1], and that
treatment of hypertension reduces that risk [2]. Clinical

trials have shown that treating hypertension to below-
normal BP levels is better for the prevention of coronary
heart disease or stroke among patients with high cardio-
vascular risk [3]. On the other hand, several prospective
cohort studies have shown that among patients treated for
hypertension treatment to low BP levels was associated
with increased risk of coronary heart disease and/or stroke
compared with treatment to moderate BP levels [4–8].

The causal relations need to be determined through
randomized controlled trials, as observational study designs
have inevitable drawbacks (e.g. confounding factors). As
mentioned, some clinical trials have shown the benefit of
lowering BP below ‘normal’ levels among strictly selected
patients [3]. However, in general practice, patients with
hypertension alongside comorbidities such as atheroscle-
rosis, atrial fibrillation, and heart failure are sometimes
unintentionally treated to low BP levels, which could lead
to an elevated risk of CVD. Clinical trials are typically
performed under ‘ideal’ trial conditions (following strict
inclusion/exclusion criteria and a rigid protocol), and their
results may not be generalizable to general practice in
which patients might exhibit hypertension together with
such comorbidities as mentioned above. In addition, many
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Among the water-soluble vitamins, dietary intakes of vitamins C, B2

and folate are associated with the reduced risk of diabetes
in Japanese women but not men

Ehab S. Eshak1,2*, Hiroyasu Iso1, Isao Muraki1 and Akiko Tamakoshi3
1Department of Social Medicine, Public Health, Graduate School of Medicine, Osaka University, Osaka, Japan
2Public Health and Community Medicine Department, Faculty of Medicine, Minia University, Minia, Egypt
3Department of Public Health, Faculty of Medicine, Hokkaido University, Sapporo, Japan

(Submitted 26 December 2018 – Final revision received 21 February 2019 – Accepted 8 March 2019 – First published online 10 June 2019)

Abstract
Recent studies have shown that micronutrients are involved in the pathology of type 2 diabetes. Antioxidant effects of vitamins C and B2 and
homocysteine-lowering effects of vitamins B6, folate andB12may have protective roles. However, a few reports have investigated the association
between dietary water-soluble vitamin intakes and risk of diabetes. In a prospective study encompassing 19 168 healthy Japanese men and
women aged 40–79 years, we examined the associations between dietary intakes of water-soluble vitamins, determined by a validated self-
administered FFQ, with the risk of 5-year cumulative incidence of type 2 diabetes by using the logistic regression model. Within the 5-year
period, there were 494 self-reported new cases of diabetes. Higher dietary intakes of vitamins C, B2 and folate were associated with lower risk
of incident diabetes only inwomen, whereas no associations of dietary intakes of vitamins B1, B3, B5, B6 and B12were observed in either sex. The
multivariable OR in the highest v. the lowest quartile of intakes among women were 0·61 (95 % CI 0·44, 0·94; P-trend = 0·04) for vitamin C, 0·56
(95 % CI 0·34, 0·93; P-trend = 0·03) for vitamin B2 and 0·70 (95 % CI 0·46, 0·98; P-trend = 0·03) for folate. Other than that for sex (P < 0·05), the
P-interactionswith age, BMI, smoking status or having a family history of diabeteswere>0·10. In conclusion, higher dietary intakes of vitamins C,
B2 and folate, but not other water-soluble vitamins, were associated with reduced risk of type 2 diabetes in Japanese women.

Key words: Water-soluble vitamins: Vitamin B: Vitamin C: Diabetes: Japanese

With its global expanding prevalence(1), especially in Japan(2),
type 2 diabetes mellitus (T2DM) ranks as one of the top health
problems. Previous epidemiological studies reported that
improving diet quality should be targeted for the prevention
of T2DM (2–5). A growing body of evidence suggested a consid-
erable role of micronutrients in the pathogenesis and complica-
tions of T2DM(3–5).

The antioxidant properties of vitamin C have been suggested
as a plausible mechanism for the reduced risk of T2DMwith high
vitaminC intakesorplasmaconcentrations(6,7).However,a review
of observational studies indicated that these associations were
evident in some but not in all previous studies(8). Moreover, no
association was reported in a large randomised controlled trial(9).

On the other hand, the plasma levels in almost all the B-group
vitamins have been found lower in diabetic than in non-diabetic
individuals(4,5) as a consequence of diabetes, either because of
behavioural changes or changes in metabolism. However, most
of the available research on B-group vitamins/T2DM associations
has concentrated on vitamins B6, folate and vitamin B12, and has

shown inconsistent findings(10–12). Similar large studies to investi-
gate the associations of other B vitamin intakes, such as vitamin B1

(thiamine), B2 (riboflavin), B3 (niacin) and B5 (pantothenic acid)
are scarce(13–18). Moreover, the previous observations were either
for the vitamin B-group status(11,13,17) or supplemental(8,9,12,14–16,18)

rather thandietary intakes(7). Therefore, in the present analysis,we
aimed to investigate the association between dietary consump-
tions of the whole set of water-soluble vitamins (B1, B2, B3, B5,
B6, B9, B12 and C) and the risk of 5-year cumulative incidence
of T2DM among a large cohort of Japanese men and women,
hypothesising that intakes of at least some of these water-soluble
vitamins could associate inversely with the risk of T2DM.

Methodology

Study population and baseline covariates

A total of 52 658 diabetes-free residents of forty-five Japanese
communities aged 40–79 years participated in the Japan

Abbreviation: T2DM, type 2 diabetes mellitus.
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ABSTRACT
Background: The Dietary Inflammatory Index (DII) is a comprehensive, literature-derived index for assessing the effect

of dietary constituents on inflammatory biomarkers. Several studies have shown an association between DII score and

mortality, but there are limited prospective studies in Asian populations.

Objectives: The aim of this study was to investigate the association between DII score and risk of all-cause, total

cardiovascular disease (CVD), stroke, coronary heart disease (CHD), total cancer, digestive cancer, and noncancer/non-

CVD mortality in the Japanese population.

Methods: A total of 58,782 Japanese participants aged 40–79 y who were enrolled in the Japan Collaborative

Cohort Study during 1988–1990 were included in the analysis. DII scores were calculated based on a food-frequency

questionnaire. HRs and 95% CIs for mortality according to DII quintiles were estimated using Cox proportional hazards

models.

Results: During the median follow-up period of 19.3 y, a total of 11,693 participants died. The multivariable HR for all-

cause mortality for the highest compared with the lowest DII quintiles was 1.13 (95% CI: 1.05, 1.21). For CVD mortality,

the highest multivariable HRs were 1.30 (95% CI: 1.13, 1.49), 1.29 (95% CI: 1.05, 1.59), and 1.30 (95% CI: 0.96, 1.76) for

total CVD, stroke, and CHD, respectively. No significant associations were observed between DII and risk of total cancer,

digestive cancer, and noncancer/non-CVD mortality.

Conclusion: Our findings suggest that a higher DII was associated with an increased risk of all-cause and CVD mortality

among Japanese adults. J Nutr 2019;149:1451–1459.

Keywords: Dietary Inflammatory Index, Japan, mortality, cohort study, cardiovascular disease

Introduction

Serum inflammatory markers may be indicators of mortality.
Elevated high-sensitivity C-reactive protein (hs-CRP) levels can
predict an increased risk of all-cause and cardiovascular disease
(CVD) mortality as well as death from several cancers in the
general population (1, 2). In the general Japanese population,
higher hs-CRP levels were associated with increased risk of
CVD mortality (3). Elevated circulating IL-6 levels were also
independently associated with greater risk of all-cause and CVD
mortality in the general elderly population (4). Furthermore, the
inflammatory markers CRP and IL-6 were shown to be affected
by dietary intake as 1 of the lifestyle factors (5, 6).

The literature-derived, population-based Dietary Inflamma-
tory Index (DII) was developed as a comprehensive index
to assess the effect of dietary factors on 6 inflammatory
biomarkers: IL-1β, IL-4, IL-6, IL-10, TNF-α, and CRP (7).
The DII can be used in epidemiological and clinical studies
because it can estimate the inflammatory potential of diet
using any competent dietary assessment tool. A higher DII was
associated with higher levels of IL-6, TNF-α, homocysteine,
and hs-CRP (8–11). Moreover, some meta-analyses of previous
cohort studies have shown that a higher DII was associated
with increased risk of all-cause and CVD mortality and death
from several cancers, such as colorectal, breast, lung, and
prostate cancer, in the general population (12–15). However,
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Abstract
Purpose Experimental studies suggested that green tea may have an anticancer effect on hematologic neoplasms. However, 
few prospective studies have been conducted.
Methods A total of 65,042 individuals aged 40–79 years participated in this study and completed a self-administered ques-
tionnaire about their lifestyle and medical history at baseline (1988–1990). Of these, 52,462 individuals living in 24 com-
munities with information on incident hematologic neoplasms available in the cancer registry, who did not have a history of 
cancer and provided valid information on frequency of green tea consumption, were followed through 2009. Hazard ratios 
(HRs) and 95% confidence intervals (CIs) for the incidence of hematologic neoplasms according to green tea consumption 
were analyzed.
Results The incidence of hematologic neoplasms during a median follow-up of 13.3 years was 323. Compared with the 
never-drinkers of green tea, the multivariate HRs and 95% CIs for total hematologic neoplasms in green tea drinkers of ≤ 2 
cups/day, 3–4 cups/day, and ≥ 5 cups/day were 0.65 (0.42–1.00), 0.73 (0.47–1.13), and 0.63 (0.42–0.96), respectively. The 
association was more prominent for acute myeloid leukemias and follicular lymphomas.
Conclusions The present cohort study suggests a protective effect of green tea against hematologic neoplasms, especially 
acute myeloid leukemias.

Keywords Epigallocatechin-3-gallate · Hematologic neoplasm · Japan collaborative cohort study for evaluation of cancer 
risk · Preventive medicine · Green tea · Acute myeloid leukemia

Introduction

Experimental studies have suggested that consumption of 
green tea may prevent various cancers including hemato-
logic neoplasms [1–3]. Green tea constituents such as epigal-
locatechin-3-gallate (EGCG) induce apoptosis in a variety of 
cancer cells including human myeloid leukemia cells [4–6]. 
EGCG induces apoptosis of acute myeloid leukemia cells 
by increasing the amount of intracellular reactive oxygen 
species [6]. However, the epidemiologic evidence is limited 
and controversial. A previous Japanese cohort study showed 
that a higher frequency of green tea consumption was associ-
ated with a lower risk of hematologic neoplasms [7]. Mean-
while, another Japanese cohort study found no significant 
association between green tea consumption and the risk of 
acute myeloid leukemia or myelodysplastic syndromes [8]. 
Case–control studies conducted in Taiwan [9] and China 
[10] reported that high intake of green tea was associated 
with lower risk of leukemias such as myeloid leukemia.
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