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Combined Effect of Blood Pressure and Total
Cholesterol Levels on Long-Term Risks of Subtypes of
Cardiovascular Death

Evidence for Cardiovascular Prevention From Observational
Cohorts in Japan

Michihiro Satoh, Takayoshi Ohkubo, Kei Asayama, Yoshitaka Murakami, Masaru Sakurai,
Hideaki Nakagawa, Hiroyasu Iso, Akira Okayama, Katsuyuki Miura, Yutaka Imai,
Hirotsugu Ueshima, Tomonori Okamura, on behalf of the Evidence for
Cardiovascular Prevention From Observational Cohorts in Japan
(EPOCH-JAPAN) Research Group*

Abstract—No large-scale, longitudinal studies have examined the combined effects of blood pressure (BP) and total
cholesterol levels on long-term risks for subtypes of cardiovascular death in an Asian population. To investigate these
relationships, a meta-analysis of individual participant data, which included 73916 Japanese subjects (age, 57.7 years;
men, 41.1%) from 11 cohorts, was conducted. During a mean follow-up of 15.0 years, deaths from coronary heart
disease, ischemic stroke, and intraparenchymal hemorrhage occurred in 770, 724, and 345 cases, respectively. Cohort-
stratified Cox proportional hazard models were used. After stratifying the participants by 4 systolic BP x4 total cholesterol
categories, the group with systolic BP 2160 mm Hg with total cholesterol 5.7 mmol/L had the greatest risk for coronary
heart disease death (adjusted hazard ratio, 4.39; P<0.0001 versus group with systolic BP <120 mm Hg and total cholesterol
<4.7 mmol/L). The adjusted hazard ratios of systolic BP (per 20 mmHg) increased with increases in total cholesterol
categories (hazard ratio, 1.52; P<0.0001 in group with total cholesterol 25.7 mmol/L). Similarly, the adjusted hazard ratios
of total cholesterol increased with increases in systolic BP categories (P for interaction <0.04). Systolic BP was positively
associated with ischemic stroke and intraparenchymal hemorrhage death, and total cholesterol was inversely associated
with intraparenchymal hemorrhage, but no significant interactions between BP and total cholesterol were observed for
stroke. High BP and high total cholesterol can synergistically increase the risk for coronary heart disease death but not for
stroke in the Asian population. (Hypertension. 2015;65:517-524. DOI: 10.1161/HYPERTENSIONAHA.114.04639.)
@ Online Data Supplement

Key Words: Asia B coronary disease B epidemiology B hypercholesterolemia B hypertension B meta-analysis B stroke

Previous cohort studies in Western countries demonstrated (APCSC) reported that the positive associations of BP with
that high total cholesterol levels strengthened the associa- the risk for CHD was weaker in the group with higher cho-
tion between high blood pressure (BP) and the risk for death lesterol levels than in those with lower cholesterol levels.*
from coronary heart disease (CHD).!-* However, the research Because the APCSC study was based on a population includ-
group of the Asia Pacific Cohort Studies Collaboration ing not only whites from Australia and New Zealand but also
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Cardiovascular Risk With and Without Antihypertensive
Drug Treatment in the Japanese General Population
Participant-Level Meta-Analysis

Kei Asayama, Michihiro Satoh, Yoshitaka Murakami, Takayoshi Ohkubo, Sin-ya Nagasawa,
Ichiro Tsuji, Takeo Nakayama, Akira Okayama, Katsuyuki Miura, Yutaka Imai,
Hirotsugu Ueshima, Tomonori Okamura; on behalf of the Evidence for Cardiovascular Prevention
From Observational Cohorts in Japan (EPOCH-JAPAN) Research Group*

Abstract—To evaluate the cardiovascular mortality risk in association with blood pressure level among people with and
without antihypertensive treatment, we performed the participant-level meta-analysis that included 39705 Japanese from
6 cohorts (58.4% women; mean age, 60.1 years; 20.4% treated). Multivariable-adjusted Cox models were used to analyze
the risk of cardiovascular mortality and its subtypes among 6 blood pressure levels according to recent guidelines,
optimal to Grade 3 hypertension, and the usage of antihypertensive medication at baseline. During median 10.0 years
of follow-up, there were 2032 cardiovascular deaths (5.1 per 1000 person-years), of which 410 deaths were coronary
heart disease, 371 were heart failure, and 903 deaths were stroke. Treated participants had significantly higher risk for
cardiovascular mortality (hazard ratios, 1.50; 95% confidence intervals, 1.36—1.66), coronary heart disease (hazard ratios,
1.53; confidence intervals, 1.23-1.90), heart failure (hazard ratios, 1.39; confidence intervals, 1.09-1.76), and stroke
(hazard ratios, 1.48; confidence intervals, 1.28-1.72) compared with untreated people. Among untreated participants,
the risks increased linearly with an increment of blood pressure category (P<0.011). The risk increments per blood
pressure category were higher in young participants (<60 years; 22% to 79%) than those in old people (=60 years; 7% to
15%) with significant interaction for total cardiovascular, heart failure, and stroke mortality (P<0.026). Among treated
participants, the significant linear association was also observed for cardiovascular mortality (P=0.0003), whereas no
stepwise increase in stroke death was observed (P=0.19). The risks of cardiovascular mortality were =1.5-fold high in
participants under antihypertensive medication. More attention should be paid to the residual cardiovascular risks in
treated patients. (Hypertension. 2014;63:1189-1197.) ® Online Data Supplement

Key Words: cardiovascular diseases B hypertension B meta-analysis

lood pressure-lowering treatment reduces cardiovascular
risk.?* However, individuals treated with antihypertensive
medication had primarily worse prognosis for cardiovascular
diseases than untreated hypertensive or normotensive popu-
lation.>* Although the strong positive relationship between
blood pressure level and cardiovascular disease risks were

as to the risk increase with elevation of blood pressure among
treated participants. For instance, association between blood
pressure level and stroke in treated participants was weak,” not
observed,*> or observed only based on self-measured home
blood pressure.” Furthermore, to our knowledge, no previous
study compared the risk of different types of cardiovascular

observed among general population,>® there is little argument diseases, for example, coronary heart disease, heart failure,

Received February 5, 2014; first decision February 14, 2014; revision accepted February 17,2014.
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The Relationship between Lectin-Like Oxidized Low-Density
Lipoprotein Receptor-1 Ligands Containing Apolipoprotein B and
the Cardio-Ankle Vascular Index in Healthy Community Inhabitants:
The KOBE Study

Daisuke Sugiyama' ?, Aya Higashiyama?®*, Ichiro Wakabayashi®, Yoshimi Kubota®*, Yoshiko Adachi®,
Akiko Hayashibe®, Kuniko Kawamura?, Kazuyo Kuwabara', Kunihiro Nishimura® 4, Aya Kadota??,
Yoko Nishida?, Takumi Hirata?, Hironori Imano? ¢, Naomi Miyamatsu® 7, Yoshihiro Miyamoto?® 4,

Tatsuya Sawamura® and Tomonori Okamura™®? ‘

'Department of Preventive Medicine and Public Health, School of Medicine, Keio University, Tokyo, Japan

2Foundation for Biomedical Research and Innovation, Kobe, Japan

3Department of Environmental and Preventive Medicine, Hyogo College of Medicine, Hyogo, Japan

“Department of Preventive Medicine and Epidemiologic Informatics, National Cerebral and Cardiovascular Center, Osaka, Japan
>Center for Epidemiologic Research in Asia/Department of Public Health, Shiga University of Medical Science, Shiga, Japan
Department of Social and Environmental Medicine, Graduate School of Medicine, Osaka University, Osaka, Japan
"Department of Clinical Nursing, Shiga University of Medical Science, Shiga, Japan

8Department of Vascular Physiology, National Cerebral and Cardiovascular Center, Osaka, Japan

Aims: Lectin-like oxidized low-density lipoprotein (LDL) receptor-1 ligands containing apolipopro-
tein B (LAB) and lectin-like oxidized LDL receptor-1 (LOX-1) are known as LOX-1-related modified
LDL indicators. These indicators play an important role in the early phase atherosclerosis, but the
relationship between these indicators and subclinical atherosclerosis, as represented by the cardio-
ankle vascular index (CAVI), has not been assessed. We herein investigated the association of LOX-1-
related modified LDL indicators and the CAVI in healthy, Japanese urban community inhabitants
who were considered to be at low risk for cardiovascular disease (CVD).

Methods: The participants were 515 healthy Japanese (310 men and 205 women) without a history
of CVD, cancer or the use of medication for hypertension, diabetes or dyslipidaemia. To estimate the
association between LOX-1-related modified LDL indicators (LAB, soluble form of LOX-1 (sLOX-
1)) and the CAVI, we performed multivariable linear regression analyses with possible confounders
such as the serum LDL cholesterol level.

Results: The plasma LAB showed a positive association with the CAVI in men (standardized coeffi-
cient: 0.11, p=0.04). This relationship was not observed in women. On the other hand, no clear
association was observed between the CAVI and the plasma sLOX-1 level in cither sex.

Conclusions: The plasma LAB levels may represent a useful marker for detecting potential athero-
sclerosis in healthy individuals considered to be at low risk for atherosclerosis and CVD. Further
studies are needed to confirm the present findings.

J Atheroscler Thromb, 2014; 21:000-000.

Key words: Lectin-like oxidized low-density lipoprotein receptor-1, LOX-1 ligand containing ApoB,

Cardio-ankle vascular index, Community-based study

rosis; the oxidative modification of low-density lipo-

Introduction protein (LDL) is considered to play a key role in
Endothelial dysfunction is currently considered endothelial dysfunction?. Lectin-like oxidative LDL
to be an early phase in the development of atheroscle- receptor-1 (LOX-1) is the receptor for oxidative and/
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Anemia and Reduced Kidney Function as Risk Factors for New Onset of Atrial

Fibrillation (from the Ibaraki Prefectural Health Study).

Xu D, Murakoshi N, Sairenchi T, Irie F, Igarashi M, Nogami A, Tomizawa T, Yamaguchi
I, Yamagishi K, Iso H, Ota H, Aonuma K.

Am J Cardiol. 2015 Feb 1;115(3):328-33.

Abstract

Chronic kidney disease (CKD) is a potential independent risk factor for atrial
fibrillation (AF). It remains unclear whether anemia is synergistically associated with
increased risk of AF onset in subjects with CKD. We evaluated the association of kidney
function, hemoglobin (Hb), and their combination with new-onset AF in a
population-based cohort study. We conducted a 15-year prospective cohort study of
132,250 Japanese subjects aged 40 to 79 years who participated in annual health
checkups from 1993. Kaplan-Meier survival analysis was used to compare freedom from
new-onset AF between groups classified by estimated glomerular filtration rate grade,
Hb grade, and their combination. Cox proportional hazard model analysis was used to
estimate hazard ratios (HRs) for new-onset AF. During a 13.8-year mean follow-up
period, 1,232 (0.93%) subjects with new-onset AF were identified. Lower estimated
glomerular filtration rate and lower Hb grades were significantly associated with a
higher incidence of new-onset AF. Multivariate HRs and 95% confidence intervals (CIs)
of new-onset AF were 1.38 (1.21 to 1.56) for mild CKD group, 2.56 (2.09 to 3.13) for CKD
group, and 1.50 (1.24 to 1.83) for anemia group. Borderline Hb level was not
significantly aésociated with increased risk for new-onset AF (HR 1.07, CI 0.91 to 1.25,
p = 0.4284). In the model with interaction term between CKD and anemia, the risk was
significantly higher (p = 0.0343 for the interaction) than that predicted by each factor
independently. In conclusion, decreased kidney function and lower Hb level are

associated with increased risk for new-onset AF, especially when both are present.
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Prognostic impact of supraventricular premature complexes in community-based health
checkups: The Ibaraki Prefectural Health Study.

Murakoshi N, Xu D, Sairenchi T, Igarashi M, Irie F, Tomizawa T, Tada H, Sekiguchi Y,
Yamagishi K, Iso H, Yamaguchi I, Ota H, Aonuma K.

Eur Heart J. 2015 Jan 14;36(3):170-8.

Abstract

AIMS: The long-term prognosis of subjects with supraventricular premature complexes
(SVPCs) remains unclear in the general population. The aim of this study was to
examine the prognostic significance of SVPCs in community-based health checkups.
METHODS AND RESULTS: We assessed 63 197 individuals (mean age, 58.8 + 9.9
years; 67.6% women) who participated in annual community-based health checkups in
1993 and were followed until 2008. The primary endpoint was stroke death,
cardiovascular death (CVD), or all-cause death during a 14-year mean follow-up, and
the secondary endpoint was first atrial fibrillation (AF) event in subjects without
self-reported heart diseases or AF at baseline. Compared with subjects without SVPCs,
the multivariate-adjusted hazard ratios (HRs) [95% confidence interval (CD] of stroke
death, CVD, and all-cause death in subjects with SVPCs were 1.24 (0.98-1.56) for men
and 1.63 (1.30-2.05) for women, 1.22 (1.04-1.44) for men and 1.48 (1.25-1.74) for women,
and 1.08 (0.99-1.18) for men and 1.21 (1.09-1.34) for women, respectively. Atrial
fibrillation occurred in 386 subjects during the follow-up (1.05/1000 person-years). The
presence of SVPCs at baseline was the significant predictor of AF onset [HRs (95% CI):
4.87 (3.61-6.57) for men and 3.87 (2.69-5.57) for women]. Propensity score matched
analyses also revealed the presence of SVPCs was significantly associated with
increased risks of AF incidence and CVD even after adjusting the potential confounders.
CONCLUSION: The presence of SVPCs in 12-lead electrocardiograms was a strong
predictor of AF development, and associated with increased risk of CVD in general

population.
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Utility of the Triglyceride Level for Predicting Incident Diabetes
Mellitus According to the Fasting Status and Body Mass index
Category: The lbaraki Prefectural Health Study

Kazuya Fujihara’ 22, Ayumi Sugawara'-%3, Yoriko Heianza'-®, Toshimi Sairenchi* 5, Fujiko Irie?,
Hiroyasu Iso®, Mikio Doi?, Hitoshi Shimano?, Hiroshi Watanabe?, Hirohito Sone?® and Hitoshi Ota*

!Division of Endocrinology and Metabolism, Department of Internal Medicine, Faculty of Medicine, University of Tsukuba, Tsukuba,
Ibaraki, Japan

*Department of Health and Welfare, Ibaraki Prefectural Office, Mito, Ibaraki, Japan

3Department of Hematology, Endocrinology and Metabolism, Niigata University Faculty of Medicine, Niigata, Niigata, Japan

4Ibaraki Health Plaza, Mito, Ibaraki, Japan

>Department of Public Health, Dokkyo Medical University School of Medicine, Shimotugagun-Mibu, Tochigi, Japan

Public Health, Department of Social and Environmental Medicine, Osaka University Graduate School of Medicine, Suita, Osaka,
Japan

"Department of Health and Social Services, Ibaraki Prefectural Government, Mito, Ibaraki, Japan

8Tbaraki Health Service Association, Mito, Ibaraki, Japan

Aim: The levels of lipids, especially triglycerides (TG), and obesity are associated with diabetes melli-
tus (DM). Although typically measured in fasting individuals, non-fasting lipid measurements play
an important role in predicting future DM. This study compared the predictive efficacy of lipid vari-
ables according to the fasting status and body mass index (BMI) category.

Methods: Data were collected for 39,196 nondiabetic men and 87,980 nondiabetic women 40-79
years of age who underwent health checkups in Ibaraki-Prefecture, Japan in 1993 and were followed
through 2007. The hazard ratios (HRs) for DM in relation to sex, the fasting status and BMI were
estimated using a Cox proportional hazards model.

Results: A total of 8,867 participants, 4,012 men and 4,855 women, developed DM during a mean
follow-up of 5.5 years. TG was found to be an independent predictor of incident DM in both fasting
and non-fasting men and non-fasting women. The multivariable-adjusted HR for DM according to
the TG quartile (Q) 4 vs. Q1 was 1.18 (95% confidence interval (CI): 1.05, 1.34) in the non-fasting
men with a normal BMI (18.5-24.9). This trend was also observed in the non-fasting women with a
normal BMI That is, the multivariable-adjusted HRs for DM for TG Q2, Q3 and Q4 compared
with Q1 were 1.07 (95% CI: 0.94, 1.23), 1.17 (95%CI: 1.03, 1.34) and 1.48 (95%CI: 1.30, 1.69),
respectively.

Conclusions: The fasting and non-fasting TG levels in men and non-fasting TG levels in women are

predictive of future DM among those with a normal BMI. Clinicians must pay attention to those
individuals at high risk for DM.

J Atheroscler Thromb, 2014; 21:1152-1169.

Key words: Triglycerides, Diabetes prediction, Fasting status
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E-mail: sone@med.niigata-w.ac.jp been increasing due to the increase in obesity, and
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challenging, as DM contributes to the development of
atherosclerosis in the early stage?. Impaired insulin
secretion and resistance result in the development of
DM.

The lipid levels are a major, modifiable risk fac-
tor for atherosclerosis and cardiovascular disease,
including acute coronary syndrome and myocardial
infarction®”. Among these parameters, triglycerides
(TG), which are particularly influenced by insulin
resistance®, represent an independent risk factor for
DM, Lipotoxicity, which results from the accumu-
lation of lipids in the skeletal muscle, liver and pan-
creas, plays an important role in the onset of insulin
resistance and f3-cell damage!'® 7.

Although current guidelines recommend measur-
ing the lipid levels in a fasting state, recent studies sug-
gest that non-fasting lipid profiles may be useful in
the clinical setting'?. The non-fasting TG levels are
associated with an increased risk of cardiovascular dis-
ease®™ 9. However, the association between the non-
fasting TG levels and the incidence of DM is unclear.

Asian populations tended to develop DM and
metabolic syndrome at lower body mass index (BMI)
values than other populations, such as Caucasians'”.
Impaired insulin secretion, as well as the accumulation
of visceral fat, a decrease in skeletal muscle mass and
an increase in animal fat intake, may be related to the
development of these diseases®®?". However, the asso-
ciation between TG and the incidence of DM in non-
obese Japanese subjects is unclear.

Aim

This study aimed to evaluate the mechanistic
links between TG and individual lipid variables and
the incidence of DM using fasting and non-fasting
lipid profiles in a large prospective cohort study of the
Japanese general population. Moreover, the utility of
TG for predicting the incidence of DM in the non-
fasting state among non-obese subjects was examined.

Methods
The subjects included 194,333 Japanese (63,865

men and 130,468 women) community residents
40-79 years of age who underwent health checkups in
1993 conducted by local governments under the Japan
Health Laws. We excluded 2,345 adults (545 men and
1,800 women) due to incomplete data and 10,214
adults (4,933 men and 5,281 women) with a fasting
blood glucose concentration of 7.0 mmol/L or greater,
a non-fasting blood glucose concentration of 11.1
mmol/L or greater and/or the use of diabetic medica-

tions at baseline. Moreover, we excluded 19,191 men
and 35,407 women who did not participate in the
1994 survey, thereby ensuring that subjects were fol-
lowed up for at least one year. A total of 39,196 men
and 87,980 women were followed up annually until
the diagnosis of DM or the end of 2007. A fasting
state was defined as not having had a meal for at least
eight hours based on a sclf-reported questionnaire.
The protocol for this cohort study was approved by
the Ibaraki Epidemiology Study Union Ethics Review
Committee.

Baseline Examinations

Individuals who did not undergo checkups dur-
ing the follow-up period were censored on the date of
their latest checkup. At baseline in 1993, both height
and weight were measured. BMI was calculated as
weight in kilograms divided by the square of height in
meters. The participants were classified according to a
BMI less than 18.5, 18.5-24.9 and 25.0 or greater
based on the BMI classification of the Japan Society
for the Study of Obesity. The blood glucose concen-
tration was measured according to the glucose oxidase
electrode method with a GA1140 device (Kyoto Dai-
ichi Kagaku, Kyoto, Japan) from 1994 to 1996 inclu-
sive and the hexokinase/glucose-6-phosphate dehydro-
genase method with a H7170 device (Hitachi, Tokyo,
Japan) from 1997 to 2006 inclusive. The measure-
ments were obtained in a single laboratory of the
Ibaraki Health Service Association. The serum total
cholesterol (TC) and serum TG values were measured
according to an enzymatic method with an RX-30
device (Nihon Denshi, Tokyo, Japan). The high-den-
sity lipoprotein cholesterol (HDLC) levels were mea-
sured in the same laboratory according to the phos-
photungstic acid magnesium method with an MTP-
32 device (Corona Electric, Ibaraki, Japan). The labo-
ratory participated in external standardization and
successfully met the criteria for precision accuracy for
the measurement of blood samples issued by the Japan
Medical Association, Japanese Association of Medical
Technologists and Japan Society of Health Evaluation
and Promotion. The serum LDL-cholesterol (LDLC)
levels were calculated using the Friedewald equation
when the plasma TG concentration did not exceed 4.5
mmol/L. The non-HDLC level was calculated by sub-
tracting HDLC from TC, and the TC/HDLC, non-
HDLC/HDLC, LDLC/HDLC and TG/HDLC val-
ues were calculated by dividing TC, non-HDLC,
LDLC or TG by HDLC, respectively. An interview
was conducted to ascertain the patient’s smoking sta-
tus (never smoked; ex-smoker; current smoker, <20
cigarettes per day; and current smoker, =20 cigarettes
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Table 1. Characteristics of the study participants

Men
Fasting Non-fasting
Non-DM DM 2 value Non-DM DM p value
n 6171 572 29013 3440
Age ) 59.3%10.1 60.39.1 0.01 61.8+9.8 62.5%8.5 <0.01
BMI (kg/mz) 23.1%+2.8 24.0x2.9 <0.01 23229 23.5%3.2 <0.01
SBP (mmHg) 134+17 138+18 <0.01 13717 140+17 <0.01
DBP (mmHg) 8111 82+11 0.02 81=11 82+10 <0.01
Hypertension treatment (%) 1077 (17) 150 (26) <0.01 6177 (21) 982 (29) <0.01
Never smoker (%) 1439 (23) 135 (24) 0.05 6735 (23) 688 (20) <0.01
ex-smoker (%) 1818 (29) 183 (32) - 8660 (30) 1037 (30) -
20 cigarettes per day = (%) 907 (15) 98 (17) - 4615 (16) 592 (17) -
220 cigarettes per day (%) 2007 (33) 156 (27) - 9003 (31) 1123 (33) -
Never drinker (%) 2012 (33) 174 (30) 0.03 10309 (36) 1131 (33) <0.01
Sometimes (%) 838 (14) 59 (10) - 3710 (13) 418 (12) -
66 g/day = (%) 2906 (47) 290 (51) - 13374 (46) 1670 (49) -
266 glday (%) 415 (7) 49 (9) - 1620 (6) 221 (6) -
TC (mmol/L) 5.2%0.9 5.2%0.9 0.79 4.9%09 5.0+0.9 <0.01
HDLC (mmol/L) 1.4£0.4 1.4£0.4 <0.01 1.3£0.4 14204 0.31
TG (mmol/L) 1.2 (0.9-1.7) 1.3 (1.0-1.9) <0.01 1.4 (1.0-2.0) 1.5 (1.0-2.3) <0.01
Non-HDLC (mmol/L) 3.8+0.9 3.8%£0.9 0.15 3.6+0.9 3.6x0.9 <0.01
LDLC (mmol/L) 3.1x0.8 3.1+0.9 0.19 - -
TC/HDLC 3.9=x1.2 4.1%1.3 <0.01 39=%1.2 4.0%1.3 <0.01
Non-HDL/HDLC 29+1.2 3.1%x1.3 <0.01 29+1.2 3.0x1.3 <0.01
LDLC/HDLC 2.4%09 24%09 0.47 - -
TG/HDLC 1.2+x1.0 1414 <0.01 1.4%1.2 1.6%1.5 <0.01
Dyslipidemia treatment (%) 91 (1) 11 (2) 0.40 405 (1) 66 (2) 0.02
PG (mmol/L) 5.5+0.6 6.0=0.6 <0.01 6.1%1.3 7.1£1.7 <0.01

per day) and level of alcohol intake (never, sometimes,

<66 g/day and 266 g/day).

Endpoint Determination

We diagnosed incident DM at the time of a fast-
ing plasma glucose level >7.0 mmol/L, a non-fasting
plasma glucose level of = 11.1 mmol/L and/or the start
of treatment for DM.

Statistical Analysis

Due to the differences in distribution for several
baseline variables, the hazard ratios (HRs) for DM
according to the quartiles of each lipid measurement,
sex and fasting status were calculated using a multi-
variable Cox proportional hazards regression model.
HRs for DM according to BMI (<18.5, 18.5-24.9
and 225.0 kg/m?) based on sex and fasting status were
also calculated using a multivariable Cox proportional
hazards regression model. Covariates included age,
BMI, antihypertensive medication use, antihyperlipid-

emic medication use, systolic blood pressure level,
smoking status and alcohol intake, in accordance with
previous studies. In order to evaluate whether the pre-
dictive ability improved by adding TG to the model
consisting of conventional risk factors, such as age,
BM]I, antihypertensive medication use, antihyperlipid-
emic medication use, systolic blood pressure level,
smoking status and alcohol intake, we compared the
discriminative ability by calculating the area under the
receiver operating characteristic (ROC) curve and
tested for statistical significance using the DeLong
method?. All statistical analyses were conducted
using the SAS, version 9.1 software program (SAS
Institute, Cary, NC). Statistical significance was
defined as p<0.05.

Results

Of the 127,176 adults (39,196 men and 87,980
women), 8,867 (4,012 men and 4,855 women) devel-
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