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Clockwise rotation was positively and counter-clockwise rotation was inversely
associated with cardiovascular mortality in Japanese (24 Year Follow-up of NIPPON
DATAS80)

Yasuyuki Nakamura, MD, PhD"“%, Tomonori Okamura MD, PhD 3, Aya Higashiyama MD,
PhD *, Makoto Watanabe MD, PhD >, Aya Kadota MD, PhD ?, Takayoshi Ohkubo MD, PhD 2,
Katsuyuki Miura MD, PhD 2, Fumiyoshi Kasagi PhDS, Akira Okayama MD, PhD?, Hirotsugu
Ueshima MD, PhD ?, for the NIPPON DATA 80 Research Group

'Cardiovascular Epidemiology, Kyoto Women’s University, Kyoto, J apan;
ZDepartment of Health Science, Shiga University of Medical Science, Otsu, Japan;

3 Department of Preventive Medicine and Public Health, Keio University, Tokyo, Japan
4fDe;par!cIm:nt of Environmental Medicine, Hyogo Medical School, Nishinomiya, Japan.
“Department of Preventive Cardiology, National Cardiovascular Center, Suita, J apan;
SRadiation Effects Association, Tokyo, Japan;

"Radiation Effects Research Foundation, Hiroshima, Japan;

®First Institute for Health Promotion and Health Care, Tokyo, Japan.

Abstract

Purpose- Although clockwise (CWR) and counter-clockwise rotation (CCWR) are distinct
findings of ECG, their prognostic significance is almost never studied.

Methods -We studied prognostic values of CWR and CCWR on total, cardiovascular disease
(CVD) and subtype mortality using the NIPPON DATA80 databése with a 24-year follow-up.
At the baseline in 1980, data were collected on study participants, ages 30 years and over,
from randomly selected areas in Japan. We followed 9,067 participants (44% men, mean age
51).

Results - During the 24 year follow-up, there were 2,581 total, 887 CVD, 179 CHD, 173 HF,
and 411 stroke mortality. The multivariate-adjusted hazard ratio (HR) using the Cox model
including biochemical and other ECG variables revealed that CWR was significantly
positively associated with heart failure (HF) in men and women combined (HR=1.79, 95%
confidence intervals [CI]: 1.13-2.83, P=0.013), CVD in men and combined (HR=1.49
[1.12-1.98], P=0.007 in men; HR=1.28 [1.02-1.59], P=0.030 in combined), and total mortality
in men and combined (HR=1.19 [1.00-1.49], P=0.0496 in men; HR=1.15 [1.00-1.32],
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P=0.045 in combined). CCWR was significantly inversely associated stroke in. combined
(HR=0.77 [0.62-0.96], P=0.017), CVD in men and combined (HR=0.74 [0.59-0.94], P=0.011
in men; HR=0.81 [0.70-0.94], P=0.006 in combined), and total mortality in women (HR=0.87
[0.77-0.98], P=0.023).

Conclusions- We found a significant positive association of CWR, and a significant inverse
association of CCWR with CVD mortality in men, and in men and women combined,

independent of confounding factors including other ECG changes.

Key words: electrocardiography, clockwise and counter-clockwise rotation, cardiovascular

mortality
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Effect Modification of Dietary n-3 Fatty Acids on Cardiovascular Mortality Risk by Resting
Heart Rate in Japanese General Population: NIPPON DATAS80

Takashi Hisamatsu, Katsuyuki Miura, Takayoshi Ohkubo, Nagako Okuda, Yoshitaka Murakami,
Naoko Miyagawa, Minoru Horie, Tomonori Okamura, Akira Okayama, Hirotsugu Ueshima, for
the NIPPON DATA80/90 Research Group

Purpose:

Multiple lines of evidence have shown that a higher dietary intake of n-3 fatty acids (FAs)
reduces the risk of cardiovascular diseases (CVDs). Meanwhile, increased resting heart rate
(RHR) has been reported to be an independent predictor of CVDs. Identification of measures for
preventing CVD risk associated with increased RHR is therefore of considerable clinical and
public health importance. We assessed the hypothesis that a higher n-3 FAs intake would
attenuate the elevated CVD mortality risk by increased RHR.

Methods:

A total of 8,807 community-dwelling individuals (55.7% women, mean age of 48.3 years), none
of whom had anti-hypertensive drugs and prior CVDs, from randomly selected areas across
Japan were included in the analysis. The primary endpoint was CVD mortality, and secondary
endpoint was cardiac mortality during a mean follow-up of 20.4+6.1 years. Dietary n-3 FAs
intake was estimated using a modified household food weighing method. The RHR
measurement was obtained from 3 consecutive intervals between R waves on 12-leads
electrocardiography (ECG). Cox models were used to calculate hazard ratios (HRs) per 10 beats
per minute of RHR (95% confidence interval [95%CI]) adjusted for potential confounders,
including ECG findings (left ventricular hypertrophy, suspected coronary heart disease) and
nutritional parameters (saturated FAs, sodium and potassium intake, and fiber intake).

Results:

During follow-up period, 1,989 individuals died. 617 individuals died from CVDs, and of these,
314 were from cardiac causes. Among men, in the lowest (<0.93 %kcal) tertile of n-3 FAs group,
increased RHR were associated with elevated risk of CVD (HR, 1.19; 95%CI, 1.02-1.39), and
cardiac mortality (HR, 1.29; 95%CI, 1.01-1.63). In contrast, in the medium (0.93-1.19 %kcal)
and highest (1.20< %kcal) tertile, both HRs did not show statistically significant for CVD (HR,
0.92; 95%CI, 0.74-1.14 and HR, 0.91; 95%CI, 0.72-1.15, respectively), and cardiac mortality
(HR, 0.90; 95%CI, 0.66-1.21 and HR, 0.99; 95%CI, 0.69-1.43, respectively). P for interaction
between n-3 FAs and RHR was significant in CVD mortality (P=0.029) and marginally
significant in cardiac mortality (P=0.089). Excluding the first 5 years of follow-up did not

substantially alter the results. Among women, those relationships were not observed.
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Conclusions:
An elevated risk of CVD, and cardiac mortality related to increased RHR would be attenuated in

individuals with higher dietary intake of n-3 FAs in Japanese men, suggesting that a higher n-3

FAs intake may prevent long-term mortality risk associated with increased RHR.
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