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Sirs:

Hypertension has become majority morbidity and a lead-
ing factors for the cardiovascular disease mortalities in the 
current society [1, 2]. While hypertensive managements has 
improved since the twentieth century [3], the optimal blood 
pressure (BP) among hypertensive patients remains in ques-
tion. The new American Heart Association/American Col-
lege of Cardiology (AHA/ACC) guidelines suggest health 
benefit for systolic blood pressure (SBP)  below 130 mmHg 
and diastolic blood pressure (DBP) below 80 mmHg [4]. 
It remains unclear whether this is also favorable for Asian 
and East-European population where, in contrast to West-
ern countries, mortality from stroke has been higher than 
that from coronary heart disease (CHD) [2]. We recently 

examined an association of the combined category of SBP/
DBP with mortality from cardiovascular disease (CVD); the 
results showed J-curved CVD mortality association among 
the participants with ongoing antihypertensive treatment but 
not normotensive participants[5]. However, the individual 
impact of SBP and DBP on CVD mortality among treated 
patients for hypertension has not been examined.

We performed an analysis of 10,061 individuals from the 
Japan Collaborative Cohort (JACC) Study, from 1988 to 
1990 at baseline [6], who were on current antihypertensive 
medication and without history of CVD or cancer, from 45 
communities across Japan where recorded mortality from 
stroke has been higher than from CHD. Informed consent 
was obtained from participants or community leaders. The 
ethics committees of the Nagoya University and Osaka 
University approved the protocol of this investigation. Our 
primary aim of study was to investigate the conventionally 
medicated BPs on CVD outcomes. Then, the medicated BP 
level was assessed by self-report questionnaire. SBP and 
DBP were categorized into five groups: for SBP (< 130, 
130–139, 140–149, 150–159, and ≥ 160 mmHg) and DBP 
(< 70, 70–79, 80–89, 90–99, and ≥ 100 mmHg). Mortality 
data were centralized at the Ministry of Health and Welfare, 
and the underlying causes of death were coded according 
to the International Statistical Classification of Diseases-
10th edition. Participants who died after removal from their 
original communities were treated as censored cases until 
the end of 2009. The mortality was categorized as total 
CVD (I01–I99), stroke (I60–I69), and CHD (I20–I25). The 
validity of self-BP report was examined with assessed BP at 
health check-up in 2678/10,061 participants. Baseline char-
acteristics were examined for each of SBP and DBP groups. 
Normal distribution is displayed as mean or percentage and 
skewed data as median. The differences between the groups 
were calculated using one-way analysis of covariance, 

Electronic supplementary material The online version of this 
article (https ://doi.org/10.1007/s0039 2-019-01587 -8) contains 
supplementary material, which is available to authorized users.

 * Hiroyasu Iso 
 iso@pbhel.med.osaka-u.ac.jp

1 Public Health, Department of Social Medicine, Osaka 
University Graduate School of Medicine, 2-2 Yamadaoka, 
Suita, Osaka 565-0871, Japan

2 Department of Cardiology, University Medical Centre 
Groningen, University of Groningen, Groningen, 
The Netherlands

3 National Heart Centre Singapore, Singapore, Singapore
4 Duke-NUS Medical School, Singapore, Singapore
5 Department of Public Health Medicine, Faculty of Medicine, 

and Health Services Research and Development Center, 
University of Tsukuba, Tsukuba, Japan

6 Department of Public Health, Hokkaido University Graduate 
School of Medicine, Sapporo, Japan

210

http://orcid.org/0000-0002-9124-1410
http://crossmark.crossref.org/dialog/?doi=10.1007/s00392-019-01587-8&domain=pdf
https://doi.org/10.1007/s00392-019-01587-8


2UDO�6HOI�&DUH�DQG�3QHXPRQLD�0RUWDOLW\�LQ�(OGHUO\�-DSDQHVH ���7RKRNX�-��([S��0HG���������������������

���

5HFHLYHG�)HEUXDU\�����������UHYLVHG�DQG�DFFHSWHG�$SULO�������������3XEOLVKHG�RQOLQH�$SULO�����������GRL����������WMHP���������

7KHVH�WZR�DXWKRUV�FRQWULEXWHG�HTXDOO\�WR�WKLV�ZRUN�
&RUUHVSRQGHQFH��,FKLUR�7VXML��'LYLVLRQ�RI�(SLGHPLRORJ\��'HSDUWPHQW�RI�+HDOWK�,QIRUPDWLFV�DQG�3XEOLF�+HDOWK��7RKRNX�8QLYHUVLW\�

6FKRRO�RI�3XEOLF�+HDOWK��*UDGXDWH�6FKRRO�RI�0HGLFLQH������6HLU\R�PDFKL��$RED�NX��6HQGDL��0L\DJL�����������-DSDQ�
H�PDLO��WVXML� PHG�WRKRNX�DF�MS

� �

�

�'LYLVLRQ�RI�(SLGHPLRORJ\��'HSDUWPHQW�RI�+HDOWK�,QIRUPDWLFV�DQG�3XEOLF�+HDOWK��7RKRNX�8QLYHUVLW\�6FKRRO�RI�
3XEOLF�+HDOWK��*UDGXDWH�6FKRRO�RI�0HGLFLQH��6HQGDL��0L\DJL��-DSDQ

7RRWK� ORVV� LV�D� ULVN� IDFWRU� IRU�SQHXPRQLD�PRUWDOLW\��EXW� LW� LV�XQFOHDU�ZKHWKHU�RUDO�FDUH�QHJDWHV�H[FHVV�
PRUWDOLW\�GXH�WR�SQHXPRQLD�DPRQJ�FRPPXQLW\�GZHOOLQJ�HOGHUO\�ZLWK�WRRWK�ORVV���7KH�SXUSRVH�RI�WKLV�VWXG\�

UHPDLQLQJ�WHHWK��RUDO�FDUH��KLVWRU\�RI�GLVHDVH��VPRNLQJ��DOFRKRO�GULQNLQJ��HGXFDWLRQ�OHYHO�DQG�VR�IRUWK���:H�

���� WHHWK��D�VLJQLILFDQWO\� LQFUHDVHG�ULVN�RI�PRUWDOLW\�GXH� WR�SQHXPRQLD�ZDV�GLVDSSHDUHG� IRU� WKRVH�ZKR�

D�GHQWLVW��DQG�IRU� WKRVH�ZLWKRXW�XVH�RI�GHQWXUH�� �7RRWK�EUXVKLQJ��YLVLWLQJ�D�GHQWLVW�RU�XVH�RI�GHQWXUH�PD\�
QHJDWH�WKH�LQFUHDVHG�ULVN�RI�SQHXPRQLD�GHDWK�DPRQJ�WKH�HOGHUO\�ZLWK�WRRWK�ORVV�

�FRKRUW�VWXG\��PRUWDOLW\��RUDO�FDUH��SQHXPRQLD��WRRWK�ORVV
7RKRNX�-��([S��0HG��������$SULO����� ������������� �������7RKRNX�8QLYHUVLW\�0HGLFDO�3UHVV

:LWK�WKH�DJLQJ�RI�WKH�-DSDQHVH�SRSXODWLRQ��WKH�UDWH�RI�
PRUWDOLW\� GXH� WR� SQHXPRQLD� KDV� EHHQ� LQFUHDVLQJ� UDSLGO\���
6LQFH� ������ SQHXPRQLD� KDV� UDQNHG� WKLUG� KLJKHVW� DPRQJ�
FDXVHV� RI� GHDWK� LQ� -DSDQ�� � ,Q� ������ DERXW� �������� SHRSOH�
GLHG�RI�SQHXPRQLD�� DFFRXQWLQJ� IRU������RI�DOO�GHDWKV�� � ,Q�
DGGLWLRQ�� RYHU� ���� RI� GHDWKV� GXH� WR� SQHXPRQLD� ZHUH� LQ�
LQGLYLGXDOV�RYHU����\HDUV�ROG� �0LQLVWU\�RI�+HDOWK��/DERXU�
DQG�:HOIDHUH�LQ�-DSDQ�������

$FFRUGLQJO\�� YDULRXV�PHDVXUHV� WR� SUHYHQW� SQHXPRQLD�
DUH�EHLQJ�FRQVLGHUHG�� �5HFHQWO\�� LQ� WKLV�FRQWH[W�� LQWHUHVW� LQ�
WKH�LPSRUWDQFH�RI�RUDO�KHDOWK�KDV�EHHQ�JURZLQJ���7KH�³6WRS�
3QHXPRQLD� &DPSDLJQ´� ODXQFKHG� E\� WKH� -DSDQHVH�

KHDOWK�FDUH�ZRUNHUV�DV�D�SUHYHQWLYH�PHDVXUH�DJDLQVW�SQHX�
PRQLD��7KH�-DSDQHVH�5HVSLUDWRU�6RFLHW\���������7KH�:RUOG�
+HDOWK�2UJDQL]DWLRQ�KDV�LQGLFDWHG�WKDW�RUDO�KHDOWK�LV�SDUWLF�
XODUO\� LPSRUWDQW� LQ� GLVDGYDQWDJHG� ROGHU� SHRSOH� DQG� WKDW�
DYRLGLQJ� WRRWK� ORVV� LV� FUXFLDO� IRU� KHDOWK\� DJHLQJ� �:RUOG�

+HDOWK�2UJDQL]DWLRQ�������
7RRWK� ORVV� LV� NQRZQ� WR� EH� D� ULVN� IDFWRU� IRU� QRW� RQO\�

PRUWDOLW\� �$EQHW� HW� DO�� ������ +ROP�3HGHUVHQ� HW� DO�� ������
EXW� DOVR� LQFLGHQW� IXQFWLRQDO� GLVDELOLW\ �%DQGR� HW� DO�� ������
DQG� GHPHQWLD� �7DNHXFKL� HW� DO�� ������ DPRQJ� FRPPXQLW\�
GZHOOLQJ�HOGHUO\���,Q�DGGLWLRQ��LW�KDV�EHHQ�UHSRUWHG�WKDW�WRRWK�
ORVV�LV�D�ULVN�IDFWRU�IRU�PRUELGLW\��$]DUSD]KRRK�DQG�/HDNH�
����� DQG� PRUWDOLW\� GXH� WR� SQHXPRQLD� �$LGD� HW� DO�� ������
6XPD�HW� DO�� ������� �6XPD�HW� DO�� �������KDYH� UHSRUWHG� WKDW�
WKH� PXOWLYDULDWH�DGMXVWHG� KD]DUG� UDWLR� ZDV� ����� ����� &,��
����������� IRU� HGHQWXORXV� LQGLYLGXDOV� DQG� ����� ����� &,��
����������� IRU� ORVV� RI� ������ WHHWK� UHODWLYH� WR� ORVV� RI� �����
WHHWK��3�WUHQG� ��������

$� UDQGRPL]HG� FRQWUROOHG� WULDO� E\� <RQH\DPD� HW� DO��
�������KDV�SURYHG�WKDW�RUDO�FDUH�ORZHUV�WKH�ULVN�RI�SQHXPR�
QLD� DPRQJ� LQVWLWXWLRQDOL]HG� HOGHUO\�� WKH� UHODWLYH� ULVN� RI�
GHYHORSLQJ� SQHXPRQLD� LQ� LQGLYLGXDOV� ZLWK� QR� DFWLYH� RUDO�
FDUH�ZDV�����������&,������������3� �������LQ�FRPSDULVRQ�
ZLWK�RUDO�FDUH�VXFK�DV�WRRWK�FOHDQLQJ�DQG�YLVLWLQJ�D�GHQWLVW�

+RZHYHU�� LW� LV� VWLOO� XQFOHDU�ZKHWKHU� RUDO� FDUH� QHJDWHV�

211



212



213



214



Journal of the American Heart Association. 2019;8:e012121. 

Age‐Related Trends in Home Blood Pressure, Home Pulse Rate, 
and Day‐to‐Day Blood Pressure and Pulse Rate Variability 
Based on Longitudinal Cohort Data: The Ohasama Study 
Michihiro Satoh, Hirohito Metoki, Kei Asayama, Takahisa Murakami, Ryusuke Inoue, 

Megumi Tsubota-Utsugi, Ayako Matsuda, Takuo Hirose, Azusa Hara, Taku Obara, 

Masahiro Kikuya, Kyoko Nomura, Atsushi Hozawa, Yutaka Imai, Takayoshi Ohkubo. 

 

Abstract 

Background 

Home blood pressure is a more accurate prognosticator than office blood pressure and 

allows the observation of day‐to‐day blood pressure variability. Information on blood 

pressure change during the life course links the prediction of blood pressure elevation 

with age. We prospectively assessed age‐related trends in home blood pressure, home 

pulse rate, and their day‐to‐day variability evaluated as a coefficient of variation. 

Methods and Results 

We examined 1665 participants (men, 36.0%; mean age, 56.2 years) from the general 

population of Ohasama, Japan. A repeated‐measures mixed linear model was used to 

estimate the age‐related trends. In a mean of 15.9 years, we observed 5438 points of 

measurements including those at baseline. The home systolic blood pressure linearly 

increased with age and was higher in men than in women aged <70 years. There was 

an inverse‐U‐shaped age‐related trend in home diastolic blood pressure. The day‐

to‐day home systolic blood pressure linearly increased with age in individuals aged >40 

years. However, an U‐shaped age‐related trend in day‐to‐day diastolic blood 

pressure variability with the nadir point at 65 to 69 years of age was observed. No 

significant sex differences in the day‐to‐day blood pressure variability were observed 

(P≥0.22). The average and day‐to‐day variability of home pulse rate decreased with 

age but were lower and higher, respectively, in men than in women. 

Conclusions 

The current descriptive data are needed to predict future home blood pressure and pulse 

rate. The data also provide information on the mechanism of day‐ to‐day blood 

pressure and pulse rate variability. 
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Moderate morning rise in blood pressure has lowest risk of 
stroke but only in women. 
Geoffrey Head, Yusuke Sata, Yukata Imai, Masahiro Kikuya, Takayoshi Ohkubo, 

Christopher Reid, Barry McGrath, Elena Lukoshkova.  

 

Abstract 

BACKGROUND:  

The morning period which is recognized as the highest risk for cardiovascular events is 

associated with a surge in blood pressure (BP). However, it is unclear what aspect of 

this rise is important. 

AIM:  

To determine whether the rate of rise (RoR), the magnitude (day night difference) or the 

product [BP power (BPPower)] is associated with increased cardiovascular risk. 

METHODS:  

We developed a logistic equation method to fit individual 24-h patterns of BP to determine 

RoR, amplitude and BPPower using the ambulatory recordings from the Ohasama study 

including 564 men and 971 women (16.6 years follow-up). 

RESULTS:  

Men had a higher risk of cardiovascular events than women (24, 16%, P < 0.001). Age 

and night BP were strong linear risk predictors. In men sorting risk by quintiles of 

BPPower (adjusted for age, night BP, smoking status) revealed no clear linear or 

nonlinear pattern. However, in women BPPower had a U-shaped relationship with the 

lowest risk being the 2-3rd quintile for all cardiovascular events (Pquadratic = 0.01) 

including cardiovascular death (Pquadratic = 0.03) and nonfatal stroke (Pquadratic = 0.02). 

A similar but less clear trend was observed with the RoR but only stroke (infarct) reached 

significance (Pquadratic = 0.03) while sorting by range showed a U shaped pattern for 

combined cardiovascular events (Pquadratic = 0.04). 

CONCLUSION:  

These findings suggest that the morning BPPower is an important independent risk factor 

for predicting cardiovascular events and stroke but only in women with median levels 

having the lowest risk. 
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High-Density Lipoprotein Cholesterol and Risk of Stroke Subtypes: Jichi Medical School 

Cohort Study. 

 

Watanabe J, Kakehi E, Kotani K, Kayaba K, Nakamura Y, Ishikawa S.  

 

Asia Pacific Journal of Public Health (in press) 

 

ABSTRACT 

We aimed to investigate the relationship between high-density lipoprotein cholesterol 

(HDL-C) concentration and the incident stroke subtypes. We enrolled 11,027 participants 

between the ages of 18 and 90 years without a history of stroke in 12 Japanese 

communities. Cox’s regression models were used for stroke subtypes, adjusted for 

traditional risk factors, according to the categories based on HDL-C concentrations: 

1.04–1.55 mmol/L, ≥1.56 mmol/L, and <1.03 mmol/L (as the reference). During a mean 

follow-up of 10.7 years, 412 stroke events had occurred. However, HDL-C was not 

significantly associated with the incidence of cerebral infarction and subarachnoid 

hemorrhage. High HDL-C concentration was associated with a decreased incidence of 

ICH in women [hazard ratio (HR), 0.23; 95% and confidence interval (CI) 0.06–0.89], but 

not in men (HR, 0.73; 95% and CI, 0.27–1.97). Therefore, high HDL-C concentration 

might have a protective effect on the incidence of ICH, particularly in women. 

 

Keyword: high-density lipoprotein cholesterol; stroke; morbidity; cohort studies; 

Japanese. 
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Metabolic syndrome is a risk factor for cancer mortality in the general Japanese 

population: the Jichi Medical School Cohort Study. 

 

Watanabe J, Kakehi E, Kotani K, Kayaba K, Nakamura Y, Ishikawa S.  

 

Diabetol Metab Syndr. 2019 Jan 9;11:3. doi: 10.1186/s13098-018-0398-2. eCollection 2019. 

 

Abstract 

Background: Metabolic syndrome (MetS) and cancer are major public health problems 

worldwide. The relationship between MetS and cancer death is of great interest. We 

examined the predictive value of MetS for cancer mortality in Japan. 

Methods: Study participants included 4495 men and 7028 women aged 18-90 years who 

were registered between 1992 and 1995 as part of the Jichi Medical School Cohort Study. 

We used a definition of MetS modified for the Japanese population. The primary outcome 

was cancer mortality. Additionally, the relationship between MetS and cancer-type 

specific mortality was examined. Analyses were conducted with Cox's regression models 

adjusted for age, smoking status, alcohol drinking status, marital status, educational 

attainment, physical activity, occupational category, and menopausal status (only in 

women). 

Results: During a mean follow-up of 18.5 years, 473 men and 297 women died from 

cancer. MetS was positively associated with cancer mortality in women (hazard ratio 

[HR], 1.69; 95% confidence interval [CI] 1.21-2.36), but not in men (HR, 1.21; 95% CI 

0.90-1.62). Additionally, MetS was associated with a high risk of colorectal (HR, 3.48; 

95% CI 1.68-7.22) and breast (HR, 11.90; 95% CI 2.25-62.84) cancer deaths in women. 

Conclusion: MetS was a significant predictor of cancer mortality in women. 

 

Keyword: Cohort studies; Japanese; Metabolic syndrome; Mortality; Neoplasm 
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Combined Effect of Small Dense Low-Density Lipoprotein Cholesterol (sdLDL-C) and 

Remnant-Like Particle Cholesterol (RLP-C) on Low-Grade Inflammation. 

 

Izumida T, Nakamura Y, Hino Y, Ishikawa S. 

 

J Atheroscler Thromb. 2019 Aug 29. doi: 10.5551/jat.49528. [Epub ahead of print] 

 

Abstract 

Aims: Small dense low-density lipoprotein cholesterol (sdLDL-C) and remnant-like 

particle cholesterol (RLP-C) are the novel atherosclerotic risk factors and might be 

strongly associated with inflammation. The basic evidence supports that sdLDL and RLP 

have some different mechanisms inducing an inflammatory response. Many studies have 

focused on the mechanism of inflammation of sdLDL-C or RLP-C per se, with limited 

data on the association between sdLDL-C and RLP-C in the real-world, population-based 

setting. Thus, the aim of this study was to investigate the association between sdLDL-C 

and RLP-C with inflammation. 

Methods: We examined the baseline cross-sectional data of participants from the Jichi 

Medical School-II Cohort Study. In total, 5,305 participants (2,439 men and 2,866 

women) were included in this study. 

Results: Of all quartiles of sdLDL-C, the fourth had the highest high-sensitivity C-

reactive protein (hs-CRP) level. Once adjusted for age, sex, smoking status, homeostasis 

model assessment of insulin resistance, antidyslipidemic and antihyperglycemic 

medication use, and RLP-C, sdLDL-C was significantly and positively associated with 

hs-CRP (geometric mean, 95% confidence interval (CI), 0.36 mg/L (0.34-0.38 mg/L), 0.37 

mg/L (0.35-0.39 mg/L), 0.40 mg/L (0.37-0.42 mg/L) versus 0.44 mg/L (0.42-0.47 mg/L), P

＜0.001 for trend). After stratifying the participants into four sdLDL-C×four RLP-C 

categories, the group in the fourth sdLDL-C quartile and the forth RLP-C quartile had 

the highest hs-CRP level (geometric mean, 95% CI, 0.52 mg/L, 0.48-0.57 mg/L, 

interaction P=0.75). 

Conclusions: SdLDL-C and RLP-C had different associations with inflammation. Our 

results support sdLDL-C as the potential novel factor of cardiovascular disease, 

independently of RLP-C. 

 

Keywords: High-sensitivity C-reactive protein; Low-grade inflammation; Remnant-like 

particle cholesterol; Small dense low-density lipoprotein cholesterol 
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The ratio of fasting plasma glucose to hemoglobin A1c as a predictor of all-cause 

mortality in individuals with normal glucose levels: The Jichi Medical School cohort 

study. 

 

Kakehi E, Kotani K, Gotoh T, Kayaba K, Ishikawa S. 

 

SAGE Open Med. 2019 Jun 26;7:2050312119860398. doi: 10.1177/2050312119860398. 

eCollection 2019. 

 

Abstract 

Objectives: The fasting plasma glucose/hemoglobin A1c ratio is considered a marker 

associated with glucose metabolism disorders, including fasting hyperglycemia. However, 

it remains unclear whether this ratio can be used for the prevention of deaths in 

individuals with normal fasting plasma glucose levels. This study aimed to see the 

predictive value of the fasting plasma glucose/hemoglobin A1c ratio for all-cause 

mortality in a general population with normal fasting plasma glucose levels. 

Methods: The study investigated prospectively a cohort of 1087 multi-regional, 

community-dwelling Japanese participants (women, 69.2%) for a follow-up period of 

11.3ௗyears. We included individuals with fasting plasma glucose levels <6.11ௗmmol/L and 

excluded those meeting the diabetes criteria. All-cause mortality was the primary 

outcome and hazard ratios were calculated using the Cox proportional hazard model 

after dividing the fasting plasma glucose/hemoglobin A1c ratios into tertiles. 

Results: There were 54 deaths (25 women) during the follow-up period. The high tertile 

group had a significantly higher hazard ratio for all-cause mortality than the low tertile 

group in women (multivariate-adjusted hazard ratioௗ=ௗ4.45; 95% confidence 

intervalௗ=ௗ1.26-15.72), but not clearly in men. 

Conclusion: The data of the population-based cohort study suggest that a high fasting 

plasma glucose/hemoglobin A1c ratio can predict all-cause mortality in women with 

normal fasting plasma glucose levels. 

 

Keywords:  

Fasting plasma glucose; all-cause mortality; fasting plasma glucose/hemoglobin A1c 

ratio; hemoglobin A1c 
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