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Abstract

Risk assessment charts are visualized and easy to use in patient education by public health nurses. The aim
of our study was to assess the risk factors and for death and lifestyles to construct risk assessment charts
for death using the data from a small community. From June 1992, we conducted the JMS cohort study in
Wara town, Gifu, Japan. Participants were tested for systolic blood pressure, total cholesterol, high-density
lipoprotein-cholesterol and blood glucose. Information about medical history, food frequency, and lifestyle
was obtained by a questionnaire. Physical activity was assessed according to the criteria used in The Fram-
ingham Study. All participants were followed up annually during an annual health care check, visits, phone
call, and mailings. Risk charts were created based on calculations of the 10-year absolute risk that were
associated with all cause death.

A total of 1,371 participants (615 males and 756 females) were analyzed in this study. Total all-cause death
was 356. In males, the physical activity index was associated with all-cause death (Hazard ratio 0.92 95%
CI 0.87-0.97) and showed a tendency towards low mortality in females (HR 0.92 95% CI 0.82-1.01). In
both sexes, the risk of death was lower in participants who frequently consumed citrus fruit (HR for the
infrequent intake group versus the normal intake group, and infrequent intake group vs the high intake
group : 0.63 95% CI 0.35-1.14 and 0.23 0.09-0.55 for males, 1.02, 0.51-2.06 and 0.39, 0.19-0.90 for females).
We constructed risk-assessment charts for death in Wara town on the basis of hazard ratios.

We used data from the Wara area, a Japanese rural population, to develop risk charts that estimated the 10-
year risk for all-cause mortality.
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Introduction

Risk charts are easy to use in patient education in health
promotion settings and can show several risk factors in one
illustration. Some risk assessment charts were reported in
the Framingham study'’, SCORE project*’, NIPPON data®’,
and Jichi Medical School (JMS) cohort study®’ °’.

To change health behavior, risk charts mentioning
lifestyle are more important than those with classical risk
factors such as blood pressure, total cholesterol, and fast
glucose. However, few reports assessed lifestyle risk factors.

An epidemiologic study with a large-scale population
is not suitable for making lifestyle risk charts because of
diversity and considerable changes in lifestyle, and the
possibility of underestimation. A survey of a rural area is

suitable for making risk charts that assess way of life due to
a homogeneousness lifestyle and low population changes.

Wara town was in the JMS cohort study and is a small
community with a population of less than 3,000 in the
baseline period. However, this area has been active in
health promotion and has historical databases on health
information. In 2000, the average life expectancy in males
was the highest of all Japanese municipalities®’.

In this analysis, we made risk charts that assessed the
association between all-cause mortality and lifestyle using
the Wara town database.

Methods
The cohort study in the present analysis comprised
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Figure Risk Chart of all cause mortality

Male
Citrate intake Physical active index

high  slight high slight low low

Age(y)
Fo- 457 | [N TS S
60-60 | 20.5 | (NSNS NS IR
infrequent 50-59 83 16.1 213 253
40-49 S 64 86 10.4
35-30 I A S O
70- 206 N DEEEN RSN
60-69 124 235 |IEEE ISR
normal 50-59 49 9.6 129 15.5
40-40 RSN AT 5.0 6.1
35-30 ST 19 23
70- 140 263 [ RN
60-69 55 108 | 145 | 174
high intake 50-59 [2H 2l 57 6.9
4040 SN S 22027

35.30 [OSHN NOSIN O8N 10

Female

10 yr mortality

Physical active index

high  slight high slight low  low I 50%-
Agely) I 30-50%
7 [EZ0C[CEEE 78T 1827 10-30%
60-69 16.1 240 289 [N 5-10%
50-59 [l s5s 7.8 a5 1 1%-5%
040 [EEEOEN NERSH IELOm) M2 . <
2630 [ O27][T04 [[05([0.67]
o [FERAT][TEGE [ 7T4C|88A |
6062 166 247 208 [NEEEN
50-59 42 6.6 8.1 98
40-49 1.0 50 B 24
a5-a0 [0S [ [T 06
70- 244 [[8847][74207][ 487 ]
60-69 64 99 1227117147
50-59 16 25 -k e
40-45 ] FERRCEA) (NN (A
35-30 [N ORI [0 U

Risk chart for all-cause mortality

residents in one community in Gifu prefecture called Wara
as a part of the JMS cohort study. Residents aged 40-74
years underwent this examination. All were followed up
annually by interview during annual health care checks,
visits, phone call, and mailings.

The JMS cohort study is a prospective population-based
cohort study that was designed to explore the risk factors for
cerebro-cardiovascular disease in 12 Japanese communities.
Mass screening for CVD has been conducted in Japan since
1983 in accordance with the health and medical service
law for the aged, and we used this system to collect data
for this study. The study design and some descriptive data
have been presented previously”’. In June 1992, the local
government office mailed invitations to eligible individuals.

The Institutional Review Board of Jichi Medical University
of Medicine approved this study and written informed
consent was obtained from all subjects.

Systolic blood pressure (SBP) was measured with a fully
automated sphygmomanometer, BP203RV-II (Nippon Colin,
Komaki, Japan), placed on the right arm of the subjects who
had rested while seated for 5 minutes before measurement.

Total cholesterol levels were measured by enzymatic
methods (Wako, Osaka, Japan : inter assay CV : 1.5%).
High-density lipoprotein-cholesterol (HDL-C) was
measured using the phosphotungstate precipitation method

(Wako, Osaka, Japan : inter assay CV : 1.9%). Blood
glucose was measured with an enzymatic method (Kanto
Chemistry, Tokyo, Japan : inter assay CV : 1.9%).

Information about medical history and lifestyle was
obtained by a questionnaire. The usual dietary intakes
of the participants were ascertained by employing an
FFQ composed of the 28 different foods most likely to
be consumed. The FFQ was created based on that used
in the Japan Collaborative Cohort (JACC) Study that
demonstrated acceptable reproducibility and validity®’.
By using the FFQ, participants” frequencies of intake for
each food were assessed by five-level scale questions : 1 :
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seldom, 2 : 1-2 times per month, 3 : 1-2 times per week,
4 : 3-4 times per week, and 5 : almost every day. In this
analysis, we made three groups : 1 and 2 were infrequent
intake, 3 was normal intake, and 4 and 5 were high intake.

The physical activity index was assessed according
to criteria used in the Framingham Study®’. A self-
questionnaire was administered in an interview conducted
by trained reviewers. Information obtained included
average working time, sleeping hours, and types of activities
conducted during a typical workday and during leisure time
in a normal weekday. We classified activities into 4 groups
according to the level of exertion. Each level of exertion was
assigned a coefficient based on the Framingham Study's
physical activity index weighting factors. The coefficients
and time spent on an activity were then multiplied. We then
summed the multiplied values to produce the Physical
Activity Index (PAI) over 24 hours.

Information on deaths was collected using data from
death certificates and the national vital statistics database
with the permission of the Agency of General Affairs and the
Ministry of Health, Labor and Welfare, Japan. In addition,
municipal governments obtained information annually on
participants who moved to other areas.

Statistical analysis

To calculate the 10-year absolute risk of mortality for each
risk factor, we used Cox proportional hazards models. Using
the Cox proportional hazards model, the survival probability
Sp (T :X) of a person with a risk X at time T is defined
as Sp (T :X)={[Sp0 (T)] exp (BX)| exp (B (X -
Xm) ), where Sp0 (T) is survival probability corresponding
to the standard hazard, B is the regression coefficient, and
Xm is the population mean of risk X. The 10-year absolute
risk of a person with risk X is thus 1-S (10 : X) 7). In this
analysis, risk charts were illustrated for 10 year probability
of all-cause mortality in both sexes. Age was classified into
5 groups : (1) under 40, (2) 40-49, (3) 50-59, (4) 60-
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Table 1 Baseline characteristics

male female

mean age

mean physical active index

number of smokers (%)

mean systolic blood pressure (mmHg)
total cholesterol (mg/dl)
HDL-cholesterol (mg/dl)

blood glucose (mg/dl)

58.3 (57.3-59.3)
35.2 (34.3-36.1)
245 (39.8%)

126.6 (124.8-128.3)
187.5 (184.9-190.2)
47.3 (46.3-48.4)
96.6 (95.1-98.2)

58.3 (57.4-59.3)
30.1 (29.9-30.4)

41 (5.4%)

129.0 (127.0-130.7)
195.3 (193.0-197.6)
50.1 (49.3-50.9)
92.9 (91.894.1)

Numbers are expressed as the mean (95% confidence interval)

Table 2 Hazard ratios for all-cause mortality

Male Physical active index Citrus intake
infrequent vs normal intake infrequent intake vs high intake
Crude 0.90 (0.85-0.95) 0.81 (0.46-1.42) 0.36 (0.15-0.87)
Model 1 0.92 (0.87-0.97) 0.61 (0.34-1.07) 0.26 (0.11-0.63)
Model 2 0.92 (0.87-0.97) 0.63 (0.35-1.14) 0.23 (0.09-0.55)
Female Physical active index Citrus intake
infrequent vs normal intake infrequent intake vs high intake
Crude 0.88 (0.79-0.99) 0.70 (0.36-1.36) 0.32 (0.14-0.73)
Model 1 0.91 (0.82-1.01) 1.00 (0.51-1.99) 0.40 (0.17-0.92)
Model 2 0.92 (0.82-1.01) 1.04 (0.52-2.10) 0.42 (0.18-0.96)

Data are expressed as the mean (95% confidential interval)

Model 1 : Adjusted for age

Model 2 : Adjusted for age, smoking status, systolic blood pressure, total cholesterol level, HDL cholesterol

level, and blood glucose.

69, and (5) over 70. Citrus fruit intake grouped into 3
categories : (1)infrequent intake, (2) normal intake, and (3)
highly intake. Physical activity indices were grouped into 4
categories : (1) high (2) slight high (3) slight low, and (4)
low. The risk charts were color-coded so that users could
estimate the probability of all-cause mortality. Statistical
analyses were carried out using the Statistical Package for
Social Science® (SPSS) for Windows (SPSS Japan Inc.,
version 11.5, Tokyo, Japan).

Results

A total of 1,371 participants (615 males and 756 females)
were analyzed in this study. Of the participants from 1992,
356 had (including 24 sudden deaths), and 11 were lost to
follow up. The baseline characteristics of the participants
are shown in Table 1. The mean duration of follow up was
10.7 years (male : 10.6 years ; female : 10.8 years).

For lifestyle and intake of 30 different foods, the physical
activity index and citrus fruits were associated with all-cause
mortality. Table 2 shows hazard ratios (HRs) calculated by
Cox's proportional hazard models with physical active index
and citrus intake.

In males, the physical activity index was associated with
all-cause mortality (Hazard ratio 0.92 95% CI 0.87-0.97)
and tended towards low mortality in females (HR 0.92 95%
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CI 0.82-1.01). In both sexes, the risk of death was lower in
participants who frequently consumed citrus fruit (HR for
the infrequent intake group versus the normal intake group,
and the infrequent intake group vs the high intake group :
0.63 95% CI 0.35-1.14 and 0.23 0.09-0.55 in males, 1.02,
0.51-2.06 and 0.39, 0.19-0.90 in females) adjusted for age,
smoking status, systolic blood pressure, total cholesterol
level, HDL cholesterol level, and blood glucose..

The Figure shows the color-coded 10-year absolute risk
for all-cause death. All charts were prepared in the same
manner, according to age, citrus intake and physical activity
index.

Discussion

In this study, we originally constructed risk assessment
charts based on lifestyle. The charts showed high physical
activity and high citrus fruit intake were associated with low
mortality. We can extrapolate these risk charts worldwide
using the database from a small rural area.

Many risk charts were reported that that assessed
an individual's risk of stroke, CHD, and all CVD. The
Framingham CHD risk score, and New Zealand and
European charts have been formulated and are now tools
used in patient education'”"'”. In Japan, the NIPPON
DATAS0 Research Group constructed original charts based
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on the findings from NIPPON DATAS0 that are suitable for
assessing CHD, stroke, and all CVD death risk in the general
Japanese population”. Previously, Ishikawa and Matsumoto
et al. reported risk charts illustrating the 10-year risk of
myocardial infarction and stroke in the JMS cohort study, a
large population-based prospective cohort study®’ °’.

However, these risk charts focused on objective
parameters such as blood pressure, total cholesterol level,
glucose level and we need risk charts that include lifestyle.
These risk charts may be useful for lifestyle modification in
the setting of patient education and health care checks. In
our study, the risk chart with a physical activity index and
food intake was useful for patient education.

The chart showed high physical activity and high citrus
fruit intake were associated with low mortality. In a cohort
study, Hayasaka et al. reported that increased physical
activity lowered the risk for all-cause death in Japanese'”.
Many previous studies have examined the health benefits of
physical activity™ .

Few reports have mentioned the association between all-
cause mortality and citrus fruit consumption. Yamada T
et al. reported that citrus fruit intake was associated with
a reduction in cardiovascular disease in our JMS cohort
study™”. Other cohort studies also reported the association
between citrus fruit and cardiovascular disease'”'®. There
has been some speculation. As compared with these other
fruits, citrus fruit is richer in antioxidants such as beta-
cryptoxanthin and Vitamin C'”. These antioxidants may
protect against CVD or cerebral infarction and contribute

1919 " As compared

to a marked reduction in incidence levels
with the results from previous studies on the association of
citrus fruit intake with the incidences of CVD and cerebral
infarction, the reductions in these incidences associated
with frequent citrus fruit intake were more marked in the
present analysis. Consumption of fruit is also associated
with changes of other food intake during meals. Thus, the
apparent benefit of fruit could be a consequence of the
substitution of fruit and vegetables for unhealthy foods.

Wara town has a small rural and population but
addressed health promotion for over 40 years. In 2005, the

“Mamenakana Wara 21 Plan” was released as health
planning for Wara town using the PRECEDE-PROCEED
model®. In this study, it was very useful to demonstrate that
a small rural area could be used for risk assessment charts
in larger prevailing areas.

The present study has several limitations. First, the
patient population was relatively small that other factors
were underestimated. In this study, sample size was only
1,300. We need to analysis in whole cohort sample. Second,
10 year mortality of elderly people was very high, so it
is difficult to use risk charts in patient education. Third,
this risk chart may be specific for Asian people, especially
Japanese rural people, so more studies are needed to assess
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lifestyles of multiethnic populations.

In conclusion, we used data from the Wara area, a
Japanese rural population, to develop risk charts that
estimated the 10-year risk for all-cause mortality.

Declaration of interest : The authors have no conflict of
interest to declare.
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