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Editorial

See article vol. 24: 290-300

In spite of the increase in the attribute of meta-
bolic disorders to the incidence of cardiovascular dis-
ease (CVD), hypertension remains the most impor-
tant risk factor in Japanese people1, 2). Hypertension 
accounted for more than one-third of stroke incidence 
in the mostly middle-aged participants of the Japan 
Public Health Center-based prospective (JPHC) 
Study3). It is an established risk factor of stroke in 
much older individuals too4, 5). In the Suita Study, the 
cumulative lifetime risk of stroke at the age of 75 years 
was 11.8% and 13.1% for hypertensive men and 
women, respectively; the risk lowers to 5.5% and 
5.3% for men and women without hypertension, 
respectively6). Furthermore, it was reported in this 
issue of the Journal of Atherosclerosis and Thrombosis 
that hypertension was the only risk factor significantly 
associated with stroke incidence in individuals aged 
≥75 years (old-old) and 60 –74 years (young-old) in 
the Ohasama Study7). These results from the observa-
tional studies8-16) together with findings of previous 
intervention studies17-20) confirm the appropriateness 
of the current hypertension guidelines for the manage-
ment of hypertension for older individuals in Japan21) 
(Table 1).

Evidence from observational studies generally 
requires careful interpretation. It is judicious to use 
some kind of checklist when making a causal judg-
ment22). For example, diabetes was positively associ-
ated with stroke incidence in the young-old partici-
pants, but the association was not found in the old-
old participants in the Ohasama Study. The authors 
raised a possibility of selection (bias) for this unex-
pected finding, i.e., those who survived to be old-old 
might have a resistance to the effect of diabetes on the 

cardiovascular system. Apart from this authors’ idea, 
we can discuss the issue again using the checklist 
(Table 2).

Confounding refers to a situation where the asso-
ciation between two variables (causal- and outcome-
assumed variables) arises (becomes stronger) or dimin-
ishes (becomes weaker) under the existence of a con-
founding variable that is associated with both the vari-
ables. We cannot expect that all the confounding vari-
ables are always measured. A confounding variable is 
not a mediator; but is a factor that is generated by the 
causal variable and pathophysiologically affects the 
outcome variable by definition. In the study, nutri-
tional condition and body habitus might have been 
the confounding variables if they had been related to 
both diabetes and stroke incidence23, 24). Another pos-
sible confounding factor is health service usage. If 
blood pressure of those with diabetes had been man-
aged more carefully than those without or if they had 
received more preventive measures, such as aspirin, 
this could have confounded the association.

We present a possible scenario of reverse causa-
tion here. The subjects who were likely to develop 
stroke in future could have been less likely to have, be 
aware of, or report diabetes at baseline. With that 
being said, this scenario would have hardly happened.

Measurement sometimes causes misclassification. 
It occurs in both causal and outcome variables. In the 
study, diabetes was self-reported. In general, the valid-
ity of self-report at baseline is not influenced by the 
outcome in prospective studies. Thus, this kind of 
misclassification is usually called non-differential mis-
classification and is likely to lead to attenuation of the 
association toward null. An example of differential 
misclassification related to self-report is recall bias. 
Differential misclassification of the outcome variable 
occurs if surveillance or case definition is influenced 
by baseline variables. In such instances, the association 
between the causal and outcome variables appears 
stronger or weaker than in reality. In the study, the 
association between diabetes and stroke incidence was 
null (not inverse) in the old-old individuals. Inaccu-
rate self-report on diabetes status may partly explain 

Risk Factor of Cardiovascular Disease Among Older Individuals

Hiroshi Yatsuya, Masaaki Matsunaga, Yuanying Li and Atsuhiko Ota

Department of Public Health, Fujita Health University School of Medicine, Aichi, Japan

Address for correspondence: Hiroshi Yatsuya, Department of 
Public Health, Fujita Health University School of Medicine, 
Aichi, Japan
E-mail: yatsuya@gmail.com
Received: September 16, 2016
Accepted for publication: September 20, 2016

Copyright©2017 Japan Atherosclerosis Society
This article is distributed under the terms of the latest version of CC BY-NC-SA defined by the Creative Commons Attribution License.



  

259

to another geriatric population, like Ohasama, in spite 
of the possibility of residual and unmeasured con-
founding.
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Study name,
year published
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Health Study,

20168)
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201610)
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Taipei City Geriatric
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Database, 201511)

Strobe-Compliant
Study (China),

201512)

Baseline year 1993-1998 2004-2006 1993-2001 2006 2004-2006

Follow-up, years max: 10 mean: 5.1 median: 13 max: 4 median: 4.8

Age range or mean
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Inclusion criteria
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SBP/DBP,
mmHg
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Outcome CVD mortality CVD mortality Stroke incidence CVD mortality
CVD mortality,
CHD and stroke

incidence

Reference BP
category

SBP 120-139 SBP ＜140 SBP ＜140
SBP ＜120 and

DBP ＜80
SBP ＜130
DBP 85-89

BP categories
significantly associated
with increased outcome

SBP ≥180;
SBP ＜100 in those
with CVD history

SBP ≥160 SBP 140-149
SBP ≥160
DBP ≥100

SBP ≥160
DBP ≥100

CRELES indicates Costa Rican Longevity and Healthy Aging Study; US, United States; DM, diabetes mellitus; CKD, chronic kidney disease; HT, 
hypertension; SBP, systolic blood pressure; DBP, diastolic blood pressure; CVD, cardiovascular disease; CHD, coronary heart disease; BP, blood 
pressure. ＊: The percentages are based on the number of total participants interviewed at baseline. Those of the analyzed sample were not available.
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Study name,
year published

Kangwha cohort
study (Korea),

201513)

REGARDS study
(US), 201414)

TGLS Study
(Iran), 201415)

LSUHLS (US),
201316)

Baseline year 1985 2003-2007 1999-2001 1999-2009

Follow-up, years max: 23.8 median: 4.5 median: 10 mean: 6.0

Age range or mean
age, years

55-, 66.7±8.0
55-, 79.3±3.7

[for those aged ≥75]
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significantly associated
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REGARDS indicates REasons for Geographic and Racial Differences in Stroke; TLGS, Tehran Lipid and Glucose Study; LSUHLS, Louisiana State 
University Hospital – Based Longitudinal Study. For the other abbreviations, please see the first page of Table 1.
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