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ABSTRACT 

Background: An understanding of the trends in regard to coronary risk 

factors and electrocardiogram (ECG) findings has an important role in public 

health. We investigated the trends in coronary risk factors and main ECG 

findings in 1977, 1989, 1999, and 2009 in the Japanese cohort of the Seven 

Countries Study, in Tanushimaru, a typical farming town in Kyushu Island.  

Methods and results: A total of 1,397 subjects (231 in 1977, 332 in 1989, 

389 in 1999, and 445 in 2009) were enrolled in this study, and all of them 

were males aged over 65 years. In coronary risk factors, total cholesterol 

levels, diastolic blood pressure, body mass index, and uric acid have 

significantly increased during these 3 decades. The prevalence of smokers 

has markedly decreased from 56.7% in 1977 to 16.8% in 2009. ECG changes 

during 3 decades were wider QRS interval, increased prevalence of major 

abnormality, reduced heart rate, shortened PR interval and corrected QT and 

decreased prevalence of left ventricular hypertrophy (LVH). Age, smoking 

habits, major and minor abnormalities in ECG were associated with 

mortality in 1977-1987. Age, total cholesterol levels (inversely) and 

corrected QT were associated with mortality in 1989-1999. Age, smoking 
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habits, heart rate and systolic blood pressure were associated with mortality 

in 1999-2009.  

Conclusions: Predictors of mortality have changed with the times. Coronary 

risk factors such as smoking, increased heart rate, and elevated blood 

pressure have been recently associated with mortalities in elderly male 

Japanese general population. 

 

Keywords: Coronary risk factor; Electrocardiogram; Mortality; 

Epidemiology 
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Introduction 

In the Seven Countries Study, which has begun in 1958 [1,2], data of 

males aged 40-64 years old of Japanese cohort, were presented from 

Tanushimaru, located in Kyushu, the southwestern island of Japan [3]. In this 

historic cohort study, Japanese population showed lower cholesterol levels, 

more intake of unsaturated fatty acid, and lower incidence of coronary artery 

disease [4]. However, during the past 6 decades, Japan has experienced 

dramatic changes in lifestyle and eating patterns associated with 

socioeconomic development [5], which may result in the increasing 

incidence of various cardiovascular diseases, including acute myocardial 

infarction [6]. We have previously reported the results of a trend in 

nutritional intake and serum cholesterol levels up to 2009 in Tanushimaru 

[7], indicating the contribution of the eating pattern changes to the 

progressive increase in serum cholesterol levels in Japan, which affects 

atherosclerosis progression [8,9]. Although we have shown the data of males 

aged 40-64 years old in this district [3,5], those of elderly males aged over 

65 years old have never been reported, not only in our cohort but also in other 

cohorts. The purpose of the present study was to describe the time trends 
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over 30 years in coronary risk factors and electrocardiogram (ECG) findings, 

as well as their impacts of prognosis, in Japanese elderly (≥65 years old) 

males in the general population. 

 

Methods 

Study population 

A total of 1,397 subjects were enrolled in this study. Trends in the 

coronary risk factors and ECG findings have been monitored in a typical 

farming town, Tanushimaru [10,11]. There were no participants aged over 

65 in the first survey in 1958; however, participants aged over 65 have been 

enrolled since the second survey in 1977. As male participants aged over 65, 

231 were enrolled in the second survey in 1977, 332 in the third survey in 

1989, 389 in the fourth survey in 1999, 445 in the latest survey in 2009.  

 

Data collection 

Each cross-sectional survey was conducted using the common 

protocol in the Seven Countries Study described in detail by Keys and 

associates [1,2]. The anthropometric and blood data included (1) age; (2) 
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alcohol consumption and smoking habits; (3) body mass index (BMI) 

[calculated as weight (kg) divided by the square of height (m2)]; (4) systolic 

and diastolic blood pressures; (5) frequency of hypertensive medication; (6) 

lipid profiles [total cholesterol, low density lipoprotein (LDL)-cholesterol, 

high density lipoprotein (HDL)-cholesterol and triglycerides]; (7) fasting 

plasma glucose; and (8) uric acid. ECG findings were evaluated using 12 

leads ECG included (9) heart rate; (10) frequency of basic rhythm; (11) PR 

interval; (12) QRS interval; (13) corrected QT; (14) voltage of left 

ventricular hypertrophy (LVH); (15) frequency of major and minor 

abnormalities. Minnesota coding of major and minor ECG abnormalities 

were abstracted from Badheka AO, et al. [12] (Supplemental Table 1).  

Total cholesterol was measured by the enzymatic method of Allain, 

et al. [13]. Other chemistries, such as LDL-cholesterol, HDL-cholesterol and 

triglycerides (enzymatic assay method), fasting plasma glucose and uric acid, 

were measured in a commercially available laboratory (Kyodo Igaku 

Laboratory, Fukuoka, Japan). 

We have periodically followed up the participants in each cross-

sectional survey for 10 years. The follow-up data that were collected prior to 
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the end of December 2015 were used in this study. Eventually, we could have 

shown data for 10-year follow-up of 1977 (1977-1987), 1989 (1989-1999) 

and 1999 (1999-2009). Because the latest examination was carried out in 

2009, we have not clarified the mortality between 2009 and 2019. 

The causes of death were determined based on a review of obituaries, 

medical records, death certificates, hospital charts, and interviews with 

primary care physicians, the families of the deceased and other witnesses. 

The information was coded independently in accordance with the rules of 

the Seven Countries Study [1-3], and using the World Health Organization’s 

10th Revision of the International Statistical Classification of Diseases and 

Related Health Problems (WHO-ICD) [14]. 

The present study was approved by the Ukiha and Tanushimaru 

Branches of the Japan Medical Association, the local citizens’ committee of 

Tanushimaru, and by the Research Ethics Committee of the Kurume 

University School of Medicine (Process numbers 9908/1999 and 9019/ 

2009). The study conformed to the principles of the declaration of Helsinki. 

All of the participants provided written informed consent. 
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Statistical analyses 

Results are presented as mean values or percentages in 1977, 1989, 

1999, and 2009 (Table 1). Because age has been significantly increased, age-

adjusted mean values in 1977, 1989, 1999 and 2009 (Tables 2 and 3) were 

evaluated by analysis of co-variance (ANCOVA) adjusted for age and 

Mantel-Haenszel χ square test was used in the analyses of categorical 

parameters. Findings of coronary risk factors and ECG on mortality in 10-

year follow-up from the baseline at 1977, 1989 and 1999 were evaluated by 

the multiple logistic regression analysis adjusted for age (Table 4). 

Eventually, multiple stepwise logistic regression analysis was performed 

(Table 5). Odds ratio (OR) and 95% confidence interval (CI) were 

demonstrated in Table 5. All of the statistical analyses were performed using 

the SAS software program (version 9.3, SAS Institute, Cary, NC, USA). 

 

Results 

Time trends in anthropometric and blood data of study participants 

were shown in Table 1. In coronary risk factors, total cholesterol levels 

(p<0.001), diastolic blood pressure (p<0.001), BMI (p<0.001), and uric acid 
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(p<0.001) have significantly increased. The smoking rate has markedly 

decreased from 56.7% in 1977 to 16.8% in 2009. The number of subjects 

treated by hypertensive medication, as well as alcohol consumption, has 

increased during 30 years, as shown in Table 1. After age-adjustment, these 

continuous parameters remained significant. BMI had significant 

correlations with systolic and diastolic blood pressures, total, LDL-, and 

HLD-cholesterol levels, triglycerides, and uric acid (Supplemental Figure 

1).  

Time trends in ECG findings of study participants were shown in 

Table 2. QRS interval has become wider (p<0.001) and the prevalence of 

major abnormality has increased (p<0.001), whereas heart rate (p<0.001) has 

reduced, PR interval (p<0.001) and corrected QT (p<0.001) have become 

shorter, and the prevalence of LVH (p<0.001) have decreased. After age-

adjustment, these ECG continuous parameters of study participants remained 

significant (Table 2). The incidence of atrial fibrillation has gradually, but 

not significantly, increased during 30 years.  

Table 3 indicated the time trend of coronary risk factors of death 

participants in 10-year follow-up from the baseline at 1977, 1989 and 1999. 
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There were 112 deaths in 1977-1987, 130 in 1989-1999 and 124 in 1999-

2009. Elevated BMI (p=0.001), total cholesterol (p=0.005), uric acid 

(p=0.001) and diastolic blood pressure (p=0.014) showed a significant linear 

trend, whereas smoking habits (p<0.001) showed an inverse linear trend. 

Table 3 demonstrated the time trend of ECG findings of participants who 

had died in 10-year follow-up from the baseline at 1977, 1989 and 1999. 

Heart rate (p=0.008), corrected QT (p=0.006) and LVH (p=0.010) showed a 

significant inverse linear trend. Major (p=0.011) and minor (p=0.032) ECG 

abnormalities were also showed a significant inverse linear trend. Table 4 

indicated the findings of coronary risk factors and ECG on mortality in 10-

year follow-up from the baseline at 1977, 1989 and 1999. Diastolic blood 

pressure (p=0.042), smoking habits (p=0.024), heart rate (p=0.033), QRS 

interval (p=0.036), major (p=0.010) and minor (p=0.026) abnormalities were 

significantly associated with the mortality between 1977 and 1987. Total 

cholesterol (p=0.020; inversely), heart rate (p=0.017) and corrected QT 

(p<0.001) were significantly associated with mortality between 1989 and 

1999. Total cholesterol (p=0.044; inversely), systolic blood pressure 

(p=0.009), smoking habits (p<0.001), heart rate (p<0.001) and corrected QT 
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(p=0.041) were significantly associated with mortality between 1999 and 

2009. 

 In multiple stepwise logistic regression analyses (Table 5), age (OR: 

1.15; 95% CI: 1.07-1.20, p<0.001), smoking habits (OR: 2.06; 95% CI: 1.13-

3.73, p=0.017), major (OR: 2.59; 95% CI: 1.16-5.82, p=0.021) and minor 

(OR: 1.88; 95% CI: 1.04-3.39, p=0.035) abnormalities were significantly 

and independently associated with mortality in 1977-1987. Age (OR: 1.18; 

95% CI: 1.12-1.25, p<0.001), total cholesterol (OR: 0.99; 95% CI: 0.98-0.99, 

p=0.019; inversely) and corrected QT (OR: 3.35; 95% CI: 1.30-6.06, 

p=0.021) in 1989-1999, as well as age (OR: 1.17; 95% CI: 1.11-1.22, 

p<0.001), smoking habits (OR: 2.72; 95% CI: 1.60-4.63, p=0.001), heart rate 

(OR: 1.04; 95% CI: 1.02-1.06, p=0.002) and systolic blood pressure (OR: 

1.01; 95% CI: 1.00-1.02, p=0.025) in 1999-2009 were also significantly and 

independently associated with respective mortality. 

Especially in 1999-2009, the strongest findings of coronary risk 

factors and ECG on mortality were smoking habits and heart rate, 

respectively. We, therefore, investigated the odds ratios stratified by 3 heart 

rate groups (<60 bpm, 60-79 bpm and ≥80 bpm) and by 2 smoking status. 
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The significant and the highest odds ratio was 6.78 in smokers with heart 

rate ≥ 80 bpm in 1999-2009 (Supplemental Figure 2). Moreover, even in 

the moderate heart rate (60 ≤ HR < 80 bpm), the odds ratio was significantly 

higher than the lowest heart rate (HR < 60 bpm) in 1999-2009 (OR=2.56). 

 

Discussion 

In the present study, we have investigated the very long-term trends 

in coronary risk factors and ECG findings, and clarified their prognostic 

impacts on 10-year mortality during these 3 decades in elderly Japanese men. 

As previously reported [2-5], the demographic backgrounds of the 

subjects in this area are typical and general in farming communities in Japan. 

Although a relationship between coronary risk factors and dietary changes 

was reported in the Cretan population in the Seven Countries Study [15], 

there have been no epidemiologic studies that have been conducted in large 

cities, because long-term follow-up is difficult in mobile urban populations. 

Compared to the large cities, it is much easier to obtain the follow-up data in 

Tanushimaru, due to the small population movement. 
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Time trends in anthropometric and blood data of subjects 

A gradual increase in BMI may be caused in part by the dramatic 

changes in working conditions of farming Japan, from traditional heavy 

physical labor to the current use of automated agricultural machinery. 

Physical inactivity partially due to the wide use of automobiles can be the 

additional cardiovascular risk factor [2,3,16,17]. As shown in Table 1 and 

Supplemental Figure 1, the levels of total cholesterol, uric acid and diastolic 

blood pressure have been significantly increased, accompanied by the 

increase of BMI, which has been consistently observed in another study, 

performed in a farming community in Akita, the northeastern part of Japan 

[18]. These changes may increase the prevalence of old myocardial 

infarction and stroke. 

The urban areas in Japan, but not Tanushimaru area, have been 

westernized in their lifestyles. In fact, the latest serum cholesterol level was 

around 192mg/dl in men in Tanushimaru [7], which was lower than that in 

urban areas in Japan [19], in both men (198.6mg/dl) and women 

(207.1mg/dl) [20], as well as those in Europe and the United States [2]. 
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Time trends in ECG findings of subjects 

In ECG findings, QRS interval has become wider and the prevalence 

of major abnormality has increased, whereas heart rate has reduced, PR 

interval and corrected QT have become shorter, and the prevalence of LVH 

has decreased. Although blood pressure and the number of hypertensive 

medication increased, the prevalence of LVH has decreased, probably 

because hypertensive medications may have favorable effects on LVH. 

In major abnormalities, the prevalence of atrial fibrillation has been 

gradually, but not significantly, increased in the Tanushimaru community; 

however, in the Framingham Heart Study, the age-adjusted incidence of atrial 

fibrillation from all sources increased progressively over time probably 

partly due to enhanced surveillance [21]. 

     Resting heart rate declines with age in the present study, as is 

consistent with cross-sectional [22,23] and longitudinal [24] data. The 

findings of these studies suggest that the decreased adrenergic response with 

aging is an important mechanism related to lower resting pulse rate and its 

protective effect [22-24]. 

LVH is known to be increased with age [25]. Only a few studies have 
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examined the implications of LVH in elderly patients [26,27]. Although our 

findings in the present study have shown that LVH significantly decreased 

with age, this may be explained by the physique [28] and by the wide use of 

antihypertensive therapy [29], which may decrease the voltage of LVH. We 

confirmed this inverse relationship between age and LVH in 1989 (r= -0.145, 

p=0.008). However, there are no significant correlation between age and 

LVH in 1977, 1989 and 1999. 

 

Time trend of coronary risk factors and ECG findings of death participants 

and mortality in 10-year follow up 

We have investigated the association between ECG findings and 

mortality in 10-year follow up of 3 periods (Table 3). In coronary risk factors, 

the significant gradual increases of BMI, total cholesterol, uric acid and 

diastolic blood pressures, as well as the significant gradual decrease of 

smoking habits, were evident (Table 3). In ECG findings, the significant 

gradual decreases of heart rate, corrected QT and LVH were significantly 

associated with mortality (Table 3). Interestingly, both major and minor 

abnormalities in ECG were significantly associated with mortality in 1977-
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1987, but not atrial fibrillation, probably due to the limited number of atrial 

fibrillation incidence (Table 4). Coronary risk factors have been recently 

associated with mortalities in elderly Japanese suggesting that recent medical 

therapies may exceed ECG abnormalities in the aspects of 10-year mortality. 

The strongest findings of coronary risk factors and ECG on mortality 

were smoking habits and heart rate, respectively in 1999-2009 (Table 5 and 

Supplemental Figure 2). We divided resting heart rate into 3 groups, and 

calculated odds ratios stratified smoking status (non-smokers vs. smokers), 

which findings were also consistent. In our previous study [30], the 

predictors of the 18-year mortality of middle-aged men in a Japanese cohort 

were high blood pressure, tachycardia, hyperuricemia, low cholesterol, and 

taking antihypertensive medication, all of which were significant in all-cause 

mortality. Among them, we found that tachycardia was an independent 

strong association with mortality [30]. We have also reported that the heart 

rate greater than 80 bpm showed more than double in odds ratio in the 

developments of obesity, insulin resistance and diabetes mellitus [31]. With 

the use of objective methods, a cutoff level between normal and abnormal 

heart rate values has been proposed to be 80-85 bpm for men, far below the 
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conventional definition of tachycardia [32].  

 

Study Limitations 

The present study has several limitations. First, the sample size is 

relatively small. Second, the response rate is much lower in the later surveys. 

An analysis of those who refused the later studies may indicate a systematic 

bias. Third, we were able to obtain only the base-line blood test and ECG 

examination during 10-year follow-up in each examination. Forth, we have 

no detailed information in medication. Fifth, we have no data regarding the 

reasons why HDL-cholesterol levels increased. 

Nevertheless, coronary risk factors and ECG findings, as well as their 

prognostic findings have changed with the times in Japanese elderly men. 

The time trends over 30 years were striking and further investigation should 

be required. 

 

Conclusions 

Although some ECG abnormalities were associated with mortalities 

in 1977-1999, coronary risk factors such as smoking, increased heart rate, 
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and elevated blood pressure, but not ECG abnormalities, have been recently 

associated with mortalities in elderly Japanese general population. 
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Supplemental figure legends 

Supplemental Figure 1. Correlation between body mass index and coronary 

risk factors. 

BMI had significant positive correlations with systolic (A) and diastolic 
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blood pressures (B), total (C), and LDL-cholesterol levels (D), triglycerides 

(E), and uric acid (F), whereas, BMI had significant inverse correlations with 

HDL-cholesterol levels (G).  

BMI, body mass index; HDL, high density lipoprotein; LDL, low density 

lipoprotein. 

 

Supplemental Figure 2. Prognostic findings of heart rate and smoking in 

1999-2009.  

This hierarchical model was created using multiple logistic regression 

analysis adjusted for age and obtaining odds ratio from the lowest heart rate 

group as reference. 

HR, heart rate. 

 



Major ECG abnormalities
Major Q, QS waves
ST-depression
Negative T-waves
Complete AV block
Wolff Parkinson White pattern
Artificial pacemaker
Ventricular conduction defect
Atrial fibrillation or atrial flutter
ST-elevation

Minor ECG abnormalities
Minor Q-waves
High R-waves
Minor ST-codes
Minor T-wave codes
Prolonged PR-interval
RR' in V1 or V2
Left anterior fascicular block

Possible myocardial infarction
Moderate Q/QS waves without ST-depression or T-wave inversion

Minor Q/QS waves with ST-depression or T-wave inversion

Probable myocardial infarction
Major Q/QS waves
Moderate Q/QS waves with ST-depression or T-wave inversion

Infarction/injury score≥10
Left ventricular hypertrophy

Possible left ventricular hypertrophy
Probable left ventricular hypertrophy

Axis
Left axis deviation
Right axis deviation
Extreme axis deviation
Borderline left axis deviation
Borderline right axis deviation

Rhythm other than sinus

Supplemental Table 1. ECG abnormalities from Minnesota coding
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Unadjusted Age‐adjusted 

1977 1989 1999 2009 p for trend 1977 1989 1999 2009 p for trend

n 231 332 389 445  231 332 389 445

age, years 72.5 (5.3) 73.3 (6.5) 72.7 (5.9) 74.0 (6.1) 0.005

BMI, kg/m2 20.8 (2.9) 22.0 (3.0) 22.6 (3.0) 23.5 (2.9) <0.001 20.8 (2.9) 22.0 (3.0) 22.6 (2.9) 23.6 (2.8) <0.001

TC, mg/dl 157.2 (27.6) 185.7 (35.2) 183.1 (30.2) 192.1 (31.3) <0.001 155.8 (43.2) 185.7 (38.9) 183.1 (30.6) 192.5 (31.4) <0.001

HDL‐C, mg/dl ‐ 44.7 (9.4) 52.9 (14.1) 55.6 (13.5) <0.001 ‐ 44.7 (10.3) 52.9 (14.2) 55.6 (13.6) <0.001

LDL‐C, mg/dl ‐ 116.4 (32.6) 112.1 (28.5) 114.4 (27.6) 0.192 ‐ 116.3 (36.2) 112.0 (30.0) 114.6 (27.8) 0.176

TG, mg/dl 105.5 (62.9) 105.8 (85.5) 95.5 (56.4) 107.5 (71.8) 0.006 100.9 (99.6) 105.8 (94.1) 95.1 (59.2) 108.8 (71.1) <0.001

UA, mg/dl 5.2 (1.4) 5.9 (1.5) 5.8 (1.4) 5.9 (1.5) <0.001 5.2 (2.2) 5.9 (1.7) 5.8 (1.5) 5.9 (1.5) 0.001

FPG, mg/dl ‐ 102.4 (36.8) 98.6 (26.3) 101.2 (25.2) 0.072 ‐ 102.4 (40.6) 98.6 (27.7) 101.2 (25.4) 0.150

SBP, mmHg 138.9 (23.7) 136.7 (22.7) 140.7 (21.9) 138.1 (19.1) 0.096 139.0 (23.8) 136.7 (22.7) 140.7 (21.9) 137.9 (19.1) 0.075

DBP, mmHg 76.2 (11.2) 75.9 (11.9) 80.6 (12.3) 81.7 (11.0) <0.001 75.9 (11.2) 75.9 (11.8) 80.5 (12.1) 82.0 (10.5) <0.001

HT medication, % 21.2 26.5 28.3 48.2 <0.001

Smoking, % 56.7 40.9 32.1 16.8 <0.001

Alcohol, % 53.0 60.1 42.5 71.1 <0.001

OMI, % 0.00 1.51 2.06 3.93 <0.001

Stroke, % 0.43 4.22 1.29 8.08 <0.001

Table 1. Trends of backgrounds of participants

1

Data are means (SD) or age‐adjusted means (SD) and percent.
Abbreviations: BMI; Body mass index, TC; Total cholesterol, HDL‐C; High density lipoprotein cholesterol, LDL‐C; Low density lipoprotein

cholesterol, TG; Triglycerides, UA; Uric acid, FPG; Fasting plasma glucose, SBP; Systolic blood pressure, DBP; Diastolic blood
pressure, HT; Hypertensive, OMI; Old myocardial infarction



Unadjusted  Age‐adjusted

1977 1989 1999 2009 p for trend 1977 1989 1999 2009 p for trend

n 231 332 389 445 231 332 389 445

Heat rate, /min 68.6 (13.1) 64.2 (12.1) 61.4 (10.6) 63.0 (10.4) <0.001 68.7 (13.2) 64.3 (12.1) 61.4 (10.6) 63.0 (10.4) <0.001

Rhythm, AF %* 4.4 3.0 4.6 5.4 0.467

PR, msec 0.190 (0.028) 0.176 (0.035) 0.171 (0.028) 0.168 (0.032) <0.001 0.191 (0.030) 0.176 (0.036) 0.172 (0.020) 0.169 (0.042) <0.001

QRS, msec 0.094 (0.021) 0.091 (0.016) 0.107 (0.016) 0.105 (0.019) <0.001 0.094 (0.015) 0.092 (0.018) 0.107 (0.019) 0.106 (0.021) <0.001

QTc, msec 0.432 (0.033) 0.421 (0.031) 0.412 (0.031) 0.414 (0.031) <0.001 0.433 (0.030) 0.422 (0.036) 0.412 (0.039) 0.414 (0.021) <0.001

SV1+RV5, mm 30.5 (11.0) 28.0 (9.5) 27.9 (9.1) 26.2 (9.6) <0.001 30.5 (11.1) 28.0 (9.4) 27.8 (9.1) 26.3 (9.6) <0.001

Major abnormalities, %* 17.2 18.4 12.6 29.7 <0.001

Major Q, QS waves 3.1 3.9 2.8 6.3 0.055

ST‐depression 3.5 4.5 1.0 7.6 0.029

Negative T‐waves 3.9 3.0 1.5 6.7 0.047

Artificial pacemaker 0.0 0.3 0.5 0.2 0.648

Ventricular conduction defect 4.8 4.5 5.4 10.1 0.002

ST‐elevation 1.3 3.0 0.0 2.0 0.746

Minor abnormalities, %* 46.3 44.9 34.9 46.7 0.816

Minor Q‐waves 1.3 6.9 7.5 13.0 <0.001

High R‐waves 34.8 24.1 16.5 20.5 <0.001

Minor ST‐codes 1.8 0.6 0.3 4.7 0.002

Minor T‐wave codes 3.1 7.5 7.2 9.4 0.007

Prolonged PR‐interval 12.3 9.0 4.4 8.5 0.063

RR' in V1 or V2 1.3 5.7 6.9 6.1 0.023

Left anterior fascicular block 0.0 0.3 0.3 0.2 0.692

Table 2. ECG findings of participants

Data are means (SD) or age‐adjusted means (SD) and percent. * The Mantel‐Haenszel χ square test was used in the analysis of categorical parameters. 2



Table 3. Time trend of coronary risk factors and ECG findings of participants who had died
in 10‐year follow up from the baseline at 1977, 1989 and 1999

1977‐1987 1989‐1999 1999‐2009 p for trend*,**

n 231 332 389

Number of deaths (%) 112 (48.5) 130 (39.2) 124 (31.9)

BMI, kg/m2 20.6 (4.4) 21.9 (4.7) 22.0 (5.5) 0.001

Total cholesterol, mg/dl 158.9 (68.5) 178.8 (56.5) 178.7 (51.5) 0.005

HDL‐C, mg/dl ‐ 52.9 (17.7) 55.6 (28.2) ‐

LDL‐C, mg/dl ‐ 116.3 (51.3) 111.9 (49.2) ‐

TG, mg/dl 109.8 (61.6) 125.2 (90.1) 105.7 (61.4) 0.357

UA, mg/dl 5.2 (3.6) 5.9 (3.2) 5.9 (2.6) 0.001

FPG, mg/dl ‐ 106.5 (49.5) 100.7 (77.6) ‐

SBP, mmHg 140.7 (35.2) 138.9 (36.5) 145.6 (42.9) 0.069

DBP, mmHg 76.7 (16.7) 77.0 (19.8) 80.8 (21.8) 0.014

Smoking, (%) 62.5   39.3 38.7 <0.001

Heart rate/min 70.9 (20.6) 66.5 (19.6) 64.4 (20.1) 0.008

PR, msec 0.192 (0.045) 0.173 (0.054) 0.169 (0.059) 0.878

QRS, msec 0.097 (0.030) 0.091 (0.018) 0.109 (0.039) 0.606

QTc, msec 0..435 (0.046) 0.431 (0.036) 0.418 (0.059) 0.006

SV1+RV5, mm 31.2 (18.1) 27.8 (14.8) 27.6 (17.5) 0.010

Major abnormalities* 29 (25.9) 32 (24.6) 20 (16.1) 0.011

Minor abnormalities* 57 (50.9) 62 (47.7) 47 (37.9) 0.032

Rhythm (af)* 7 (   6.3) 3 (   2.3) 6  (  4.8) 0.607

*: Mantel‐Haenszel χ 2 test 
3

Data are age‐adjusted means (SD) and percent.



Table 4. Impact of coronary risk factors and ECG findings on mortality in 10‐year follow up from the baseline at 1977, 1989 and 1999

1977‐1987  1989‐1999 1999‐2009

beta p beta p beta p

BMI ‐0.037      0.443 ‐0.003    0.946 ‐0.061    0.121

Total cholesterol 0.003      0.737 ‐0.010 0.020 ‐0.008    0.044

SBP 0.006      0.284 0.006    0.308 0.014    0.009

DBP 0.026      0.042 0.017    0.119 0.016    0.096

FPG ‐ ‐ 0.001    0.973 0.006    0.213

Smoking 0.658      0.024 0.355 0.197 0.908  <0.001

Heart rate, bpm 0.024 0.033 0.025    0.017 0.041  <0.001

PR 3.784      0.463 ‐1.627 0.692 ‐7.339    0.096

QRS 14.411     0.036 ‐8.240    0.317 1.665    0.815

QTc 3.200      0.450 26.168   <0.001 8.581    0.041

SV1+RV5 0.021      0.107 0.006    0.661 ‐0.009    0.499

Major abnormalities 1.040 0.010 0.498    0.129 0.297     0.383

Minor abnormalities 0.640      0.026 0.204    0.433 0.064     0.793

Rhythm (af) 1.323      0.118 0.015    0.985 0.246     0.667

Multiple logistic regression analysis for mortality as a dependent variable adjusted for age  
4

Abbreviations: BMI; Body mass index, FPG; Fasting plasma glucose, SBP; Systolic blood pressure, DBP; Diastolic blood pressure



Table 5. Factors associated with mortality in 10‐year follow up from the baseline 
at 1977, 1989 and 1999 by multiple stepwise regression analysis 

1977‐1987

Parameters Odds ratio  (95%CI) p‐value

Age 1.15 (1.07‐1.20) <0.001

Smoking 2.06 (1.13‐3.73) 0.017

Major abnormality 2.59 (1.16‐5.82) 0.021

Minor abnormality 1.88 (1.04‐3.39) 0.035 R2=0.206

1989‐1999

Parameters Odds ratio  (95%CI) p‐value

Age 1.18 (1.12‐1.25) <0.001

TC 0.99 (0.98‐0.99) 0.019

QTc 3.35 (1.30‐6.06)   0.021 R2=0.379  

1999‐2009

Parameters Odds ratio  (95%CI) p‐value

Age 1.17 (1.11‐1.22) <0.001

Smoking 2.72 (1.60‐4.63) 0.001

Heart rate 1.04 (1.02‐1.06) 0.002

SBP 1.01 (1.00‐1.02) 0.025 R2=0.257

5

Abbreviations: CI; Confidential interval, SBP; Systolic blood pressure, TC; Total cholesterol
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