Discussion

Our study presented the risk of q wave abnormality by grade of MC for CVD mortality and its subtypes among
Japanese general population who are free from CVD history. Although the prevalence of moderate and severe q
wave abnormality was low (0.4%), the significant increase of HRs was observed among the participants with
moderate and severe q wave abnormality for heart disease mortality. The HRs of moderate and severe q wave
abnormality for mortality from CVD and heart discase were also significantly elevated when the participants with
ST, T wave abnormality and high amplitude R waves were excluded. Furthermore, when the participants were
divided into the subgroups according to the presence of hypertension, hyperglycemia, and hyperlipidemia, the HRs
of moderate and severe q wave abnormality for mortality due to CVD and heart disease were also consistently
elevated. Q wave abnormality was not associated with the risk of stroke mortality.

Previous studies reported that major q wave abnormality (MC, 1-1) predict all cause and CVD mortality >,
However, few studies reported the risk of g wave abnormality by grade. Rose et al reported that age-adjusted
coronary heart discase mortality became higher according to the grade of q waves in their five-year follow-up study
*, but they did not assess the multivariate- adjusted HR of q wave abnormality.

Our study is the first report which presented the risk of q wave by grade independent from both ECG
abnormalities such as ST-T abnormality and high amplitude R waves and other CVD risk factors. Previous study
reported that even minor ST-T abnormalities were associated with increased long-term risk of mortality or incidence
due to stroke, CHD, and CVD * % As we reported previously, high left R waves are associated with CVD
mortality®. Accordingly, we excluded the participants with ST - T wave abnormality and high amplitude R waves to
assess the risk of g wave abnormality independent from other ECG abnormalities. The participants with moderate or
severe q wave abnormality showed the significant increase of HR for CVD and heart disease even when ST - T
wave abnormality and high amplitude R waves were excluded. People in the community with MC 1-1 and MC 1-2
are considered to be high risk group for death due to CVD or heart diseases regardless of ST-T change and high R
waves, and should be under search for determining specific etiologies.

The risk of the q wave abnormality was assessed according to the presence of three major CVD risk factors.
Essentially, moderate or severe q wave abnormalities were associated with the risk of mortality due to CVD or heart
discases regardless of the presence of three major CVD risk factors. Vast majority of abnormal q waves are due to
myocardial infarction, but a significant numbers are due to other causes such as cardiomyopathy, chronic obstructive
lung disease’ and found in patients with nephropathy®’. ECG screening is a simple, incxpensive and widely available
test compared to the various kinds of specific tests to screen people with those diseases in communities. Moreover,
ECG is able to increase the predictive value for identifying individuals at high-risk for CVD and heart disease
mortality in addition to classic CVD risk factors.

The participants of this study were from a nationwide cohort study, and they were selected by a stratified random
sampling method. Accordingly, the results of the present study would apply to the general Japanese population.
Furthermore, the participants in our study were observed for 19 years, which is a long follow-up period and
increases the value of our study substantially.

One of the limitations of our study is that the number of the participants with g wave abnormality was small,
Accordingly, we could not divide the participants into three q wave categories (MC, 1-1, 1-2, and1-3) and assess the
risk of g wave abnormality according to the subtypes of stroke or heart diseases respectively. And we could not
investigate the prognostic value of mild q wave abnormality sufficiently in this study. Secondly, MC was coded by
visual reading in our study. Computerized ECG analysis is reported that it appears superior to visual reading to
better reliability **, However, ECG reading of this study was performed under the best standardized quality control
in 1980. Third, we could not assess the risk of q wave abnormalities according to the lead in which q waves existed
to evaluate their clinical meanings because there is no data concerning about the lead at the baseline survey.

In conclusion, moderate or severe q wave abnormality is associated with elevated risk for mortality from CVD or
heart discases independent from other ECG changes among the participants with no CVD history. Although the
prevalence of q wave abnormality is not high among the participants without history of CVD in communities, g
wave abnormality is prominent and important predictor for CVD and heart disease mortality.
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Table 1. Definition of cause of death (ICD 9 or ICD10 tcodes )

Causes of Death ICD 9code ICD 10code
(-1994) (1995-)
Chronic rheumatic heart disease 393-398 105-109
Hypertensive disease 401-405 110-115
Ischemic heart disease 410-414 120-125
Diseases of pulmonary circulation 415-417 126-128
Other forms of heart disease 420-429 130-152
Cerebrovascular disease 430-438 160-169
Diseases of arteries, arterioles, and capilla 440-448 170-179
Diseases of vein and lymphatics, and 451-459 180-199

other diseases of circulatory system

F ICD 9 and ICD 10 means the 9th or 10th International Classification of Discas
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Table 5. Risk of q wave abnormality sccording to the presence of hypertension, hypergl and hyperlipidemia: NIPPON DATABO,
—1980:1999, Japan

cvD Heart Diseases
qwave q wave
normal mild moderate of severe normal mild moderate o severs
(1-3-) (1-1-p1-2-) (1-3-) (1-1-1-2-)

Hypertension () (N:4G71)
N 4611 47 13 4611 47 13
Person-years of follow-up 83232 847 192 83232 847 192
Case 123 4 3 69 3 2
Monality (/1000 person-years) 148 472 15.63 083 154 1042
Age-adjusted hazard ratios 1.00 223(0826.04) 5.06(1.59-16.14) 1.00 197(0.93-546)  5.58(1.34-23.20) *
Multivariate-adjusted hazard ratios 1.00 1,76 (0.64-4.82)  4.99(1 56-1595) = 1.00 225(0.70-7.28)  5.62(1.34-23.50) *
Hypenension (+) (N:3668)
N 3584 61 n 3584 &l n
Person-vears of follow-up 59688 853 286 50688 fLE] 284
Case 304 1 9 17 6 6
Monality (/1000 person-years) 6.60 12.86 3148 286 1.02 2099
Ago-adjusted hazard ratios 100 135(074.245)  217(112421) * 100 L77(078401)  3.52(155-798) »
Multivariste-adjusted harard ratios 1.00 LI8(0.75-252) 1.59(0.80-3.17) 1.00 1.81(0.86-4.12) 274(1.17-641) =
*ﬂfwﬂwm (=) (N:6283)

6194 69 20 6194 69 20
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Abstract

A family history of stroke seems to be related with increased risk of stroke although the relationship is not always
significant. Increased risk of stroke is strongly associated with hypertension, which might be also associated with
family history. However, investigations into the relationship between family history of hypertension and stroke
mortality are scarce. We investigated whether a family history of stroke and that of hypertension evaluated using a
simple questionnaire could predict stroke mortality in Japanese.

We obtained parental histories of stroke and of hypertension from 8,037 randomly selected general Japanese
without history of cardiovascular disease and followed them for 19 years. The multivariate adjusted hazard ratios
(HRs) for total stroke mortality, intra-cerebral hemorrhage mortality and for cerebral infarction mortality according to
family history were estimated using the Cox proportional hazards model.

The prevalences of family histories of stroke and of hypertension were 20.6% and 31.1%, respectively. A family
history of stroke was not related to total stroke mortality, intra-cerebral hemorrhage mortality or to cerebral infarction
mortality. Meanwhile, a family history of hypertension was positively related to total stroke mortality among women
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aged less than 60 years and men aged 60 or more years (women: HR = 3.41, 95%CI: 1.49 — 7.81; men: HR = 1.50,
95%CI: 1.00 — 2.24) even after adjustment for systolic blood pressure.

In conclusion, a family history of stroke could not predict total stroke mortality. However, a family history of
hypertension might predict an increased risk for total stroke,

Key words: family history, stroke, hypertension, stroke mortality, epidemiology
Introduction

One of the simplest ways to determine whether individuals have a potential genetic risk for diseases, even in
developing countries, is to collect information about their family history. The 2002 American Heart Association
guidelines for primary prevention of cardiovascular disease and stroke recommend regularly updating family histories
for coronary heart disease (1).

Stroke is strongly affected by hypertension, which may also be associated with family history (2). Thus, knowledge
of the family history of hypertension might also provide potential predictability for stroke. Nevertheless, the
relationship between stroke mortality and a family history of stroke and of hypertension remains unclear except for
the relationship between subarachnoid hemorrhage and a family history(3-4).

Although stroke mortality and incidence has remained still higher in Japan than in Western countries (5), very few
prospective studies have examined the association between family history and stroke mortality in the general
Japanese population. NIPPON DATABO is a large cohort study of individuals selected randomly from all over Japan
who were followed up for 19 years, We investigated whether a simple questionnaire about family histories of stroke
and of hypertension could predict stroke mortality among the general Japanese population.

Methods
Population

Cohort studies of the National Survey on Circulatory Disorders, Japan, are referred to as NIPPON DATA (National
Integrated Project for Prospective Observation of Non-communicable Disease and its Trends in the Aged). The
present study analyzed data from NIPPON DATARO, in which baseline surveys were performed in 1980. Details of
this cohort have been reported elsewhere(6).

A total of 10,546 residents (4640 men and 5906 women, aged > 30 years) from 300 randomly selected districts
participated in the survey and were followed up until November 1999. The overall population of residents over 30
years of age in all districts was 13,771, and the participation rate in the survey was 76.6%. Accordingly, these
participants were considered to be representative of the Japanese population. Of the 10,546 participants, 2,509 were
excluded due to incomplete residential access information at the first survey (n = 908), a history of coronary heart
disease or stroke (n = 697), or missing information in baseline survey (n = 904). The present study analyzed data
from the remaining 8,037 participants (3,586 men and 4,451 women). The prevalences of family histories of stroke
and of hypertension did not differ between those who were followed up and those who were not.

Follow-up survey

The underlying causes of death in the National Vital Statistics which we obtained from the Ministry of Health,
Labor and Welfare were coded according to the 9 International Classification of Diseases (ICD-9) until the end of
1994 and according to the 10™ International Classification of Disease (ICD-10) from the start of 1995 until the end of
1999, The details of these classifications are described eisewhere (6). Codes 430-438 in ICD-9 and 160-69 in ICD-10
were defined as death from total stroke, which included death from cerebral infarction (codes 433, 434, 437.7a and 7b
in ICD-9, 161 and 169.1 in ICD-10) and from intre-cerebral hemorrhage (codes 431-432 in ICD-9, 163 and 169.3 in
ICD-10).

The Management and Coordination Agency of the Government of Japan provided permission to use the National
Vital Statistics and the Institutional Review Board of Shiga University of Medical Science (No. 12 - 18, 2000)
approved this study.

Baseline examination

Public health nurses obtained information about parental family histories of stroke and of hypertension (none, both
parents, only paternal, only maternal). We defined a participant as “family history positive” if he or she reported that
one parent had such & history. Public health nurses also obtained information about smoking, alcohol consumption,
and medical history. Trained observers obtained baseline blood pressure values using a standard mercury
sphygmomanometer placed on the right arm of seated participants. Body mass index (BMI) was calculated as weight
(kg) divided by the square of height (m).

Non-fasting blood samples were obtained at the baseline survey. The serum was separated and centrifuged soon
after blood coagulation. Plasma samples were collected into siliconized tubes containing sodium fluoride and shipped
to a central laboratory (Osaka Medical Center for Health Science and Promotion) for blood measurements. Plasma
glucose was measured using the cupric-neocuproine method and converted to the value of the glucose oxidase
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method (7). Total cholesterol was also measured enzymatically as standardized by the Centers for Disease
Control/National Heart, Lung, and Blood Institute (CDC-NHLBI) Lipids Standardization Program (8).

We defined high blood pressure as systolic blood pressure of >140 mmHg, diastolic blood pressure > 90 mmHg,
the administration of antihypertensive agents, or any combination of these. We divided participants into five
categories of smokers (never-smoked; ex-smoker; current smoker, <21 cigarettes/day, 21 cigarettes/day and =41
cigarettes/day) and four categories of drinking (never-drinker; ex-drinker; current drinker, occasionally and daily).
Statistical analysis

Continuous variables were compared using the analysis of variance and dichotomized variables were compared
using the y’~test to determine differences in the baseline characteristics according to family history categories. The
multivariate adjusted hazard ratios (HRs) of stroke mortality were estimated by three Cox proportional hazards
models with the following adjustments: Model 1, age; Model 2, age, total cholesterol, blood glucose, smoking, and
drinking category; Model 3, systolic blood pressure was added to Model 2. All confidence intervals were estimated at
the 95% level. All statistical tests were two-sided and significance was defined as P <0.05. The Statistical Package for
the Social Sciences (SPSS Japan Inc. version 11.0], Tokyo, Japan) was used to perform all analyses.

Results

The prevalences of family histories of stroke and of hypertension were 20.6 and 31.1%, respectively. Table 1
shows the baseline characteristics of the study participants stratified by gender and age according to family histories.
In both gender- and age-specific groups, participants with a family history of hypertension more often had a family
history of stroke. We did not find any significant difference according to family history in mean values of age, BMI,
blood pressure, total cholesterol, or blood glucose. In addition, the prevalences of hypertension, frequency of
medication for hypertension, smoking, or alcohol consumption did not significantly differ.

Total person-years of follow-up were 140,340 and the mean follow-up period was 17.5 years, During this period,
1,570 participants died of all causes and 261 participants died of total stroke (152 of ischemic stroke, 58 of
intra-cerebral hemorrhagic stroke and 51 of other conditions).

Table 2 shows gender specific analyses. The number of stroke deaths, multiple adjusted HRs and 95% Cls for
stroke mortality according to family histories of stroke and of hypertension are listed. A family history of stroke was
not related to stroke mortality in cither gender. A family history of hypertension was positively and significantly
related to cerebral infarction mortality in men (Table 2; total stroke, Model 2: HR = 1.38, 95%CI: 0.97 ~1.96, cerebral
infarction, Model 2: HR = 1.68, 95%CTI: 1.08 — 2.60). On the other hand, a family history of hypertension did not
predict stroke mortality in women,

Table 3 shows gender- and age-group-specific analyses. A family history of stroke was not related to stroke
mortality in either gender or any age specific group. A family history of hypertension did not relate to total stroke
mortality in younger men aged <60 years but significantly increased total stroke mortality in elderly men aged 260
years (Table 3: Men (b); Model 2: HR = 1.52, 95%CI: 1.02 - 2.27). Conversely, in women, a family history of
hypertension significantly increased total stroke mortality in younger group aged <60 years (Table 3: Women (a);
Model 2: HR = 3.06, 95%CI: 1.37 - 6.86). Among clderly women aged 260 years, we did not find any relationship
between family history of hypertension and stroke mortality (Table 3; Women (b)). We calculated all HRs using the
three models and found that adjustment for systolic blood pressure did not alter these findings.

Discussion

The present study found that a family history of stroke could not predict stroke mortality in the general Japanese
population. However, a family history of hypertension significantly related to stroke mortality among elderly men
aged 60 or more years and younger women aged less than 60 years.

In previous epidemiologic investigations including studies of twins and the Framingham Study, a family history of
stroke seemed to increase the risk of stroke although some studies did not find a significant relationship (4, 9-16).
FloBmann et al. systematically reviewed the genetic epidemiology of ischemic stroke. Their meta-analyses identified
a positive family history of stroke as a moderate risk factor for ischemic stroke in both case-control (odds ratio (OR):
1.76; 95%CI, 1.7 - 1.9) and cohort (OR: 1.3; 95%CI, 1.2 - 1.5) studies (4). Although possible confounding factors
were not adjusted for, a prospective Japanese study showed that a family history of stroke increased the risk of
intra-cerebral hemorrhage but not of cerebral infarction (11). Based on these findings, the American Hear
Association/American Stroke Association Stroke Council noted that both paternal and maternal histories of stroke are
associated with increased risk of stroke through many mechanisms, including (1) genetic heritability of stroke risk
factors, (2) inheritance of susceptibility to the effects of such risk factors, (3) familial sharing of
cultural/environmental and lifestyle factors, and (4) interaction between genetic and environmental factors (3).

On the bases of this information, we initially postulated that participants with a family history of stroke might have
higher blood pressure, other unfavorable risk factors and consequently a higher HR for stroke mortality than those
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without such a family history. However, we did not identify any significant associations. One possible explanation for
the absence of a relationship between family history of stroke and stroke monality might be the very high historical
stroke mortality rate in Japan. Although the genetic pool of Japanese has not changed, the age-adjusted stroke
mortality rate has significantly decreased during the past half-century (17). This suggests that environmental factors
in the past, such as especially higher salt intake which lead to increased blood pressure or malnutrition, strongly
contributed to the stroke incidence, especially that of cerebral hemorrhage (18). Furthermore, since infectious disease
was frequent cause of death during the lifetimes of respondents’ parents, there were also some possibilities that a
positive family history of stroke in the present study included the parents who were afflicted with stroke because they
simply lived longer. Thus, a family history of stroke assessed using the reports to a simple questionnaire in the
present study could not predict stroke mortality in Japan. Differentiation of family history of stroke and age of stroke
onset among afflicted parents might be important to understand the influence of a family history of stroke on stroke
mortality (16).

Hypertension is one of the main risk factors for stroke, which is also supposed to be affected by family history
(2,19). Several genetic epidemiologic studies have revealed that gene polymorphisms are related to hypertension
(19-21). Some studies have also found an aggregation of hypertension and stroke in family histories and medical
histories, suggesting a close association between these diseases (22-23). We also found an aggregation of both
diseases in family histories in the present study. However, studies on the relationship between a family history of
hypertension and stroke mortality are still scarce and the results are not concordant. Flossmann et al. mentioned the
difficulty of diagnosing family history of hypertension in the past in their review (4). Okada et al. reported the
prevalence of family history of hypertension was 5.4%(224 / 4,186) in 1976 (11), which was much lower than that
observed in the present study. Recall for parental hypertension may be difficult to confirm because of less frequent
opportunity for measuring blood pressure or different criteria of hypertension when their parents were young and
alive and of so-called “recall bias™, Thus, further study should be warranted. In our present findings, we observed the
relationship between family history of hypertension and stroke mortality was evident with a significant HR greater
than 3.0 among younger women than elder women and men. This suggests that some genetic influences are involved
in the pathogenesis of hypertension and stroke (14-15), although HR of elder men was around 1.5 with statistical
significance. We primarily hypothesized that the relation between family history of hypertension and stroke mortality
was stronger in younger than that in elderly because the effect of environmental cardiovascular risk factors might be
evident in the elderly and numbers of risk factors would increase with age (24), which attenuated the effect of family
history due to genetic background. This hypothesis is consistent with our findings for women. Since the awareness of
hypertension was reported to be lower in men than in women (25), lower accuracy of family history of hypertension
in men might have lead to the low HR in younger men.

In conclusion, a simple questionnaire designed to assess a family history of stroke could not be an index of
potential genetic risk predicting stroke monality in this study. More specific information with regard to parental
history of stroke or more specific genetic exploration might be required to assess the genetic risk of stroke mortality.
Whereas a family history of hypertension obtained from a simple questionnaire might have the potential to predict an
increased risk of total stroke mortality. For individuals who reported family history of hypertension, other
cardiovascular risk factors and the risk factors for future hypertension such as salt intake (26), should be managed to
prevent stroke.
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