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Table 2 Association of daily alcohal intake (1 drink=11.5 g of ethanol} with SBP and DBP in each company (whole participants; N=4335)

Dependent variables for regression mode! -

Systolic blood pressure

Companjes N Regression coefficient®  Standard error
A 300 0.01 0.36
B 446 1.39 0.35
C 396 0.99 0.26
D 420 0.54 0.28
E 179 1.63 0.53
F 236 1.08 0.55
G 736 0.71 0.21
H 411 112 0.33
1 288 0.99 0.35
J 289 0.60 0.36
K 635 1.20 0.28
Total 4335 0.87" 0.08

Diastolic blood pressure

P-values  Regression coefficient*  Stonderd error  P-values
0.974 0.18 0.27 0.509
<0.001 0.97 0.23 <0.,001
<0.001 0.83 0.17 <0.001
0.049 0.44 0.19 0.021
0.002 1.27 0.33 <0.001
0.056 0.67 0.32 0.035
0.001 0.70 0.14 <0.001
0.001 0.93 0.22 <0.001
0.065 1.09 0.23 <0.001
0.098 0.42 0.24 0.087
<0.001 1.06 0.19 <0.001
<0.001 0.77% 0.06 <0.001

*Partial regression coefficient was adjusted for age, BMI, urinary sodium excretion and potassium excretion.
*Weighted each partial regression coefficient by the square reciprocal of the standard error in each company.

Table 3 Means or adjusted means of SBP and DBP according to the type of alcoholic beverage that was mainly consumed in drinkers

(V=2553)
Type of aicoholic beverage N Crude Age-adjusted®
Means s.e. Means s.e.
Systolic blood pressure (mmHg)
Beer 1293 118.2 0.4 118.4 0.4
Sske 125 119.7 1.6 1189 1.4
Shochu 343 1233 0.8 1230 0.8
Whisky 68 1213 1.9 1209 1.9
Wine 50 1164 1.9 116.6 2.2
Other 674 1193 06 119.1 0.6
P-values P<0.001 P<0.001
Diastolic blood pressure (mmHg)
Beer 1293 717 03 724 0.3
Sake 125 76,1 1.1 73.8 0.9
Shochu 343 76.7 0.6 76.0 0.6
Whisky 68 753 1.3 74.2 1.3
Wine 50 72.0 1.6 72,6 1.5
Other 674 73.9 0.4 73.5 0.4
P<0.001 P<0.001

"Adjusted by the analysis of covarianca.

These relations did not change after adjusting for
age. However, analysis of covariance involving as
adjustment for alcohol eonsumption resulted in the
disappearance of the significant difference in SBP
and DBP. After further adjustment for BMI, sodium
and potassium excretion, the P-values of the
analysis of covariance for both SBP and DBP were
increased more. Finally, the difference between the
highest SBP group (whiskey} and the lowest SBP
group (wine) was 2.8mmHg, and the difference
between the highest DBP group (sake) and the
lowest DBP group (other) was 1.3 mmHg.
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Age and amount of alcohol

Age, amount of alcohol
consumption adjusted”

consumption, BMI, sodium and
potassium excretion adjusted®

Means 5.8 Means s.e.
119.3 0.5 0.4
118.2 1.4 1.3
121.2 0.9 0.8
120.7 1.9 1.7
1171 2.2 2.0
118.5 0.6 0.6

P=0.120
73.1 0.3 0.3
73.3 0.9 0.9
74.5 0.6 0.6
74.0 1.2 ’ 1.2
73.0 1.5 1.4
72.9 0.4 0.4

P=0.359

The prevalence of ‘high-normal blood pressure or
greater’ and hypertension among drinkers was
25.2% (n=643) and 13.0% (n=331), respectively.
Table 4 shows the results of a logistic regression
analysis. In model 1, in which we adjusted for age,
the Shochu group showed a significant positive
association with ‘high-normal blood pressure or
greater’, with an odds ratio (OR) of 1.85 (95%
confidence interval (95% CI); 1.43-2.41), compared
with the beer group. There was no significant
relation between any type of alcoholic beverage
and hypertension, although the OR of the shochu
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Table 4 Multivariate adjusted relative prevalence odds ratios and 95% Cls of the type of aleoholic beverage for *high-normal blood

pressure or greater' and hypertension® in drinkers (N=2553)

Type of alcoholic beverage

High-normal blood pressure or greater (N=643}

Hypertension (N=331)

Odd ratio {95% CI} P-values Odd ratio (95% CI} P-values
Model 1 (age-adjusted®)
Bear 1.00 (reference) 1.00 {reference)
Sake 0.93 (0.60, 1.43) 0.727 0.99 (0.58, 1.69) 0.982
Shochu 1.85 (1.43, 2.41) 0.000 1.34 (0.96, 1.88) 0.086
Whisky 1.31 (0.76, 2.286) 0.328 0.86 (0.40, 1.84) 0.696
Wine 1.15 {0.59, 2.23) 0.684 0.50 (0.16, 1.63) 0.249
Other 1.17 (0.94, 1.46) 0.168 1.13 (0.86, 1.51) 0.371
Model 2 {age and amount of alcohol consumption adjusied®}
Beer 1.00 (reference) 1.00 (reference)
Sake 0.80 (0.51, 1.25) 0.33 0.88 {0.51, 1.51) 0.64
Shochu 1.43 (1.086, 1.95) 0.02 1.08 (0.73, 1.60) 0.71
Whisky 1.18 (0.68, 2.04) 0.56 0.78 (0.36, 1.69) 0.53
Wine 1.11 {0.57, 2.16} 0.76 0.49 (0.15, 1.59) 0.23
Other 1.01 {0.79, 1.28) 0.95 1.00 (0.74, 1.36) 1.00
Model3 {age, amount of alcohol consumption, BMI, sodium a potassium excretion adjusted®}
Beer 1.00 (reference) 1.00 (reference)
Sake 0.88 (0.55, 1.41) 0.60 0.97 (0.55, 1.70) 0.91
Shochu 1.27 (0.92, 1.786) 0.14 0.95 (0.63, 1.43) 0.82
Whisky 1.17 (0.66, 2.07) 0.57 0.77 (0.33, 1.69) 0.52
Wine 1.16 [0.57, 2.36} 0.68 0.47 (0.14, 1.56) 0.22
Other 0.98 {0.77, 1.27) 0.90 0.98 (0.74, 1.34) 0.88

“Hypertension was defined as >140mmHg in SBP and/or >90mmHg in DBP, and ‘high-normal blood pressure or greater’ was defined as

#130mmHg in SBP and/or >85mmHg in DBP.

*Adjusted by the logistic regrassion analysis {including hypertension).

group was of borderline significance (OR 1.34, 95%
CI 0.96-1.88, P=0.086). In model 2, in which we
adjusted for alcohol consumption, the shochu group
still exhibited a significant positive association with
‘high-normal blood pressure or greater’ (OR 1.43,
95% CI 1.06-1.95). However, in model 3, a logistic
regression analysis adding adjustments for BMI, and
sodium and potassium excretion resulted in a loss of
the significant difference of the shochu group. These
results did not substantially differ once we excluded
three companies (A, F and J) that did not have a
significant association of alcohol consumption with
SBP and/or DBP in a linear regression analysis.

Discussion

The present study of middle-aged Japanese workers
demonstrated that both SBP and DBP were different
according to the type of alcoholic beverage that was
mainly consumed. The Shochu drinker group pre-
sented the highest SBP and DBP, and the highest
prevalence of ‘high-normal blood pressure or great-
er’. However, adjustments for confounding factors
including total alcohel consumption, BMI, urinary
sodium and potassium excretion resulted in the
disappearance of any significance.

Potential mechanisms by which moderate ethanol
intake might reduce the incidence of cardiovascular
disease have previously been reported.'*%%2? Alco-

hol intake has been associated with slevated serum
high-density lipoprotein (HDL) cholesterol,’?® as
well as reductions in blood clotting factors,?
platelet aggregation,?® and insulin resistance.?®
Some studies have demonstrated a more beneficial
effect for wine than for other alcoholic bev-
erages.’”'? For example, Ruidavets et al'® suggested
that wine drinkers had better blood lipid profiles
than nonwine drinkers . However, most researchers
have suggested that the benefit of wine intake was
due to the advantageous lifestyle characteristics
related to wine drinking.***” There is not sufficient
evidence to support the contention that the type of
alcoholic beverage per se has any effect on cardio-
vascular risk factors or the development of cardio-
vascular disease.?®

Japanese lifestyle, particularly dietary habits, has
changed dramatically in the past four decades.
Traditional Japanese food is low in fat and high in
salt. However, the Japanese diet increasingly resem-
bles the Western diet.*? Although the incidence of
stroke has remarkably decreased following advances
in the control of hypertension,*-* hypertension is
still the most important cardiovascular risk factor in
Japan.®® However, there have been few studies in
Japan focusing on the difference in blood pressure
with respect to the type of alcoholic beverage
consumed. Kitamura et af reported that drinkers
who consume mainly sake have a higher preva-
lence of hypertension than those consuming other
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beverages. Takashima et al® reported that ‘exclu-
sively sake’ drinkers exhibited higher SBP and DBP
than those of ‘exclusively beer’ drinkers.

However, neither of these studies included in-
formation on urinary sodium or potassium excre-
tion. In the present study, shochu drinkers had the
highest total alcohol consumption, body mass index
and urinary sodium excretion. These factors may
explain the highest blood pressure and the highest
prevalence of ‘high-normal blood pressure or great-
er’ in the shochu group in the crude analysis.

We observed the lowest SBP and DBP in the wine
group; however, the differences did not reach
statistical significance after adjusting for confound-
ing factors, Furthermore, because the prevalence of
wine drinkers was very small in this population
(n=50, 2% of drinkers), wine consumption is not
thought to play an important role concerning the
development of cardiovascular disease in the Japa-
nese population, which has a markedly lower
coronary mortality rate than Western populations.®”

There are some limitations in the present study.
The first is the issue of residual confounding factors
affecting blood pressure. We do not adjust for the
possible confounding effects of physical activity,®®
mental stress,*® protein intake®® or genetic fac-
tors.>**' The second is the use of a simple formula
to estimate the urinary sodium and potassium
excretion. However, this formula was validated
based on the Intersalt study, a large, international
study with 24-h urinary collection,®*** and is
considered useful for estimating population mean
levels of 24-h sodium and potassium excretion.*
Finally, because most of the participants consumed
many kinds of alcoholic beverages, we had to
classify them according to the type of alcoholic
beverage consumed, which provided two-thirds of
their ethanol intake. Therefore, our results do not
indicate a pure effect for each type of alcoholic
beverage.,

In conclusion, there may be no discernible
differences in the effects of popular types of
Japanese alcoholic beverages on blood pressure.
This result is consistent with the results of other
epidemioclogic or metabolic studies concerning the
effects of different types of alcoholic beverages on
blood pressure*® or lipids.'** To decrease blood
pressures nationwide, it is important to reducs, or at
least not to increase, alcohol consumption in the
Japanese population, irrespective of the type of
beverage consumed.
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In order to establish the methodology of a population
strategy for improving cardiovascular risk factors, we
have planned the High-risk and Population Strategy for
Occupational Health Promotion Study (HIPOP-QHP
study). This study is a nonrandomized control trial in
approximately 6500 participants in six intervention and
six control companies. Our population strategy is based
on three factors, nutrition, physical activity, and smok-
ing. For each factor, a researcher’s working team was
organized and has been supporting the intervention. A
standardized method to obtain comparable data has
also heen established. In the baseline survey, urinary
sodium excretion in male subjects was higher, and
urinary potassium excretion was lower in both genders
in the intervention group compared to the control group.
The prevalence of hyperiension for both genders was
also higher in the intervention group. Male subjects in

the intervention group had higher serum total cholester-
ol than controls, while high-density lipoprotein choles-
terol was [ower in both genders In the intervention
group compared to the control group. These differences
were reflected by our finding that the predicted relative
risk of coronary heart disease for male subjects was
significantly higher in the Intervention group {(relative
risk, RR: 1.17; 85% confidence interval, 95% Cl.: 1.09,
1.25) and signiticantly lower in the control group (RR:
0.93; 85% Cl.: 0.89, 0.98) compared to a mode! Japanese
population. Similatr resuits were observed in the female
subjects. Taken together, these findings indicate that it
is possible to compare trends of predicted relative risk
for coronary heart disease between two groups.
Journal of Human Hypertension (2004) 18, 475-485.
doi:10.1038/s).jhh. 1001680 '
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Introduction

Lifestyle modification is an important method for
controlling cardiovascular disease risk factors, Many
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studies have shown that intervention programs
combined with health education result in clear
improvement in these risk factors.''®* However, the
majority of these studies incorporated high-risk
strategies such as comprehensive intervention fol-
lowing risk factor screening of the study population.
While high-risk strategy can be readily understood
and strongly motivates subjects to change their
behavior, it may not have a marked influence on
subjects with low latent risk. As a result, these

strategies may not significantly reduce overall
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cardiovascular risk in the population. In order to
effectively reduce a specific disease in a population,
it is useful to shift the distribution of its risk factors
towards the low-risk side, even if this shift is
minimal.**** For example, Stamler et al'® found
that a mean reduction in systolic blood pressure
(SBP) of 2.2mmHg in middle-aged subjects was
associated with a 4% reduction in the risk of
coronary death and a 6% lower risk of stroke death.
These findings demonstrate that population-based
strategy, involving intervention in a large number of
low-risk subjects, is effective for reducing risk in the
whole population.?*-®

The majority of trials that have attempted to
improve cardiovascular risk factors by population
strategy in communities'™?* or in worksites** have
been carried out in Western populations. Accord-
ingly, in 1998 we initiated the High-risk and
Population Strategy for Occupational Health Promo-
tion study (HIPOP-OHP study®} that incorporated a
program for improving cardiovascular risk factors at
workplaces. In this report, the study design of this
intervention study is described, and the baseline
data of the intervention and control groups are
compared using predicted risk assessment analyses.

Materials and methods
Study population

Companies participating in our study were recruited
from throughout Japan. The companies were di-
vided into an intervention group, in which the
environment was improved based on a population
strategy in addition to individual intervention, and a
control group that was provided with only the
individual intervention teaching material. Initially
we planned to allocate the companies randomly to
the intervention or conirol groups. However, as
some companies were forced to withdraw from the
study either because of bankruptcy, or opposition
from board members regarding participation in the
study, we eventually modified the first allocation
based on the hope that each company would comply
with the aims and conditions of the study.

There were six companies in each group. The
intervention group consisted of Companies A-F
with Company A, the headquarters office of a life
insurance company in Tokyo; Company D, factory of
chemical products and other companies, electrical
appliance manufacturers. Company C was located in
the Kanto area in east Japan, while the other four
companies were located in west Japan either in the
Kinki (Companies D, E, and F} or Hokuriku areas
(Company B). The control group consisted of
Companies H-L. Company H was a chemical
company factory in Tokyo, while four companies
were factories of electrical appliance manufacturers,
with Companies G and K being located in the Kanto
area and Companies I and J in the Hokuriku area.
Company L. was a research laboratory of an electrical
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appliance manufacturer in the Kinki area in West
Japan. Initially we had planned to recruit for the
study from invited companies with less than 1000
workers. However, since Companies A, C, G, and H
had more than 1000 workers, the number of workers
selected for evaluation in these companies was
reduced to about 500-1000, either by random
sampling (Companies A and H) or by limiting the
sections involved (Companies C and G). Of the 7226
workers who underwent a baseline survey in 1999
or 2000, those aged 56 years or older were excluded
as they would have reached the retirement age of 60
years old before the end of the intervention study.
The final number of participants included in this
study was 6589 with all participants scheduled to
have annual blood pressure measurements and
approximately half of the study group, mainly aged
40 years or older, scheduled to have a bload sample
collected each year. .

The original sample size estimate of 1500 in each
group provided the study with 80% power to detect
a 1.5 mmHg decrease in 5BP or a 1.0 mmHg decrease
in diastolic blood pressure (DBP) in the intervention
group compared with the control group. This power
analysis was calculated using a two-sided test with
the probability level («) being set at 0.05 and s.d. of
15.0 and 10.0 for SBP and DBP, respectively. This
magnitude of blood pressure reduction was compar-
able to about half of that cbserved in an earlier 6-
month intervention trial in Japanese subjects with
mild to moderate hypertension.*® This number of
participants in our study was considered to be
sufficient to also detect differences between the two
groups for both total cholesterol reduction and the
prevalence of smoking.

Intervention methods

The intervention plan for this study is shown in
Table 1. For the high-risk strategy, individual
guidance is given for 6 months to subjects with
either high-normal or greater blood pressure levels,
hypercholesterolemia, or impaired glucose toler-
ance. This guidance is given by nurses or public
health nurses hired by each enterprise, with the
research group supporting the nurses by providing
expert knowledge. The population strategy for
health promotion consisted of three factors, nutri-
tion, physical activity, and smoking. For each of
these factors, a working team of researchers was
organized with the researchers in charge of each
company making contact with the three specialist
groups in order to plan the necessary interventions.
After health assessment of each population, infor-
mation on the diseases and skills for lifestyle
modification were provided. Posters and stand-type
Point of Purchase advertising menus (POP menus)
were placed on the tables of the workplace dining
rooms. In addition, intraworkplace web-sites were
utilized, with events with health-related themes



being organized. With regard to nutrition, the
contents of dishes in the workplace dining rooms
and box lunches delivered by caterers were evalu-
ated, followed by recommendations for improving
the amount of sodium and potassium intake,
nutritional balance, and caloric intake from fat. For
physical activity, walking paths were constructed or
walking maps prepared. An ‘Active Point Campaign’
using pedometers is to be carried out twice a year in
order to promote individual and departmental
competition and increase physical activity in the
workers, In order to promote smoking cessation,
designated smoking areas have been established
based on the advice of the specialist team. These
interventions are to be performed in 6 monthly
cycles.

Informed consent was obtained from the partici-
pants regarding individual guidance for the high-
risk strategy. The Safety Hygiene Committee in each

- company examined the plan and ethical problems in

the population strategy every month. Approval for
this study was obtained from the Institutional
Review Board of Shiga University of Medical
Science for Ethical Issues (Nos., 10-16).

Data collection and standardization

Biological data are collected at the time of annual
health check-ups in accordance with the ‘Law for
workers’ safety and health’. The parameters include
blood pressure, and the serum levels of total and
HDL cholesterol and plasma level of glucose, all of
which are measured at the regular health check-ups.
A spot urine sample for every participant was also
collected for the determination of daily sodium and
potassium excretion.”” Evaluation of drinking,
smoking, diet, stress, and physical activity was
carried out by a standardised questionnaire pro-
duced by the researchers. Self-reported lost work
days due to disease within the last year were also
recorded for each participant.

In addition, 2% of the workers were selected
randomly for a nutritional survey performed using
the 24-h recall method, as described in the INTER-

. MAP, an international collaborative study.?® In total,

10% of the workers were also selected to carry
pedometers (J-MANPO EM-700, Yamasa), in order to

_count the number of steps during a 1-week

period.

Blood pressure was measured in duplicate after
the subjects had rested for 5-min using the same
newly calibrated automatic sphygmomanometer at
each company (Nippon Colin, BP-103iII) with the
mean value being used in the analyses, Company L
did not use this type of sphygmomanometer.
For the measurement of lipids, general laboratories
to which blood examination was entrusted by each
company were standardized through the US Cho-
lesterol Reference Method Laboratory Network
(CRMLN).2®

Study design of papulation strategy in worksites
T Okamuza ef af

Risk assessment and statistical analysis

For comparison of risk factors between the two
groups, age was compared by the f-test, while the
mean values of the other factors, adjusted for age,
were compared using analysis of covariance.

The risk of coronary heart disease based on
baseline data was used as the risk assessment
parameter. Although the Framingham scale is used
often for assessing coronary heart disease risk, there
are controversies as to whether it is applicable for
use in non-Western populations.®® The study by
Kitamura et al*' remains the only prospective study
on the development of coronary heart disease in a
Japanese worksite population. This study followed
6408 workers in Osaka for a period of 7.7 years.

The relative risk for each cardiovascular risk
factor was determined using a Cox proportional
hazard model, and the value of 8 (beta) for each risk
factor was calculated. The value of p for the
development of coronary heart disease was then
applied to each individual in the study. This
calculation incorporated SBP, total and HDL choles-
terol, and the number of cigarettes smoked per day,
as these factors have been shown by Kitamura et aF!
to be associated significantly with the development
of coronary heart disease.*® The National Survey on
Circulatory Disorders 2000, Summary June 2001,3*
was used to obtain the following mean values for
each gender in the age group 30—59 years that were
used to construct a model for calculating individual
relative risk. Male subjects: SBP 127 mmHg, total
cholesterol 199mg/dl, HDL cholesterol 53 mg/dl;
Female subjects: SBP 119mmHg, total cholesterol
188 mg/dl, HDL cholesterol 63 mg/dl. The number of
cigarettes in the model group was assumed to be
zero. The relative risk of coronary heart disease in
individuals (Rm for male and Rf for female subjects)
was calculated from the SBP (SBPi), total cholesterol
{TCi), HDL cholesterol (HDLi), and the number of
cigarettes smoked (SMi} using the following equa-
tions.

Male subjects : Rm =exp(0.017(SBPi — 127)
+ 0.019(TCi — 199)
— 0.058(HDL] — 53)
+ 0.02xSmi)

Female subjects : Rf =exp{0.017(SBPi — 119)
+0.019(TCi — 188)
— 0.058(HDLi - 63)
+ 0.02xSmi)
Rm and Rf were then transformed logarithmically
and the mean values calculated. A t-test was used to
compare one sample with the case with the constant
assumed to be 0, that is, the relative risk is the same

as that in the model group {=1.00). The log-
transformed mean values of Rm and Rf in the two
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groups were also compared. The blood glucose level
was not included in this model as it had not been
included in the study in which the values of g had
been calculated. In addition, the extra number of
coronary events predicted to occur in the next 20
years compared to the model group was calculated,
as this was approximately equal to the mean period
before retirement in the study population, We
assumed that the coronary event rate in the model
group was 0.94 per 1000 perscn-years.*!

In this study, as 10 of the 12 workplaces were
factories, we calculated the predicted relative risks
by using the data of all 12 companies and also the
data of 10 companies with companies A (interven-
tion group) and L (control group) being excluded
from this latter analysis.

All probability values were two-tailed and all
confidence intervals were estimated at the 95%
level. The statistical Package for Social Sciences
(SPSS Japan Inc. version 10.0], Tokyo, Japan) was
used for the analyses.

Results

Analysis of the data of all the participants (N= 6589)
showed no significant difference in age-adjusted
SBP between the intervention and control groups in
both genders (118, 8 vs 118.4mmHg for male and
109.0mmHg vs 107.9mmHg for female subjects,
respectively). There was also no difference in age-
adjusted DBP between the two groups (72.4 vs

Study design of population strategy in worksites
T Okamura ef af

72.5mmHg for male and 65.0 vs 65.3mmHg for
female subjects, respectively).

Table 2 compares the risk characteristics between
the two groups in 3810 male and 794 female subjects
from whom blood samples were obtained. No
difference was observed between the two groups
for both genders for BMI, SBP, DBP, or the
prevalence of subjects taking antihypertensive
agents. In the male subjects, the intervention group
had higher total cholesterol and urinary sodium
excretion, lower HDL cholesterol level and potas-
sium excretion, and a higher prevalence of subjects
with either hypertension, hypercholesterolemia,
low serum HDL cholesterol, or impaired glucose
tolerance, compared with the control group. In the
female subjects, the intervention group had lower
HDL cholesterol levels and potassium excretion and
a higher prevalence of subjecis with either hyperten-
sion, low serum HDL cholesterol, or impaired
glucose tolerance than the control group.

Table 3 summarizes the status of drinking, smok-
ing, and lost workdays due to disease within the last
year in subjects without missing values in the
questionnaire. This table also shows the mean
number of steps per day and results of the
nutritional survey in the randomly selected subjects.
The prevalence of subjects who drank daily was
lower in the intervention group in both genders,
while no difference was observed in the other risk
characteristics between the two groups.

A comparison of risk factors at the baseline
survey, predicted relative risks, and exira numbers
of coronary events are listed in Table 4. Subjects

Table 2 Age and age-adjusted means and prevalences of risk characteristics “at the baseline survey in subjects with blood examination

up to 55 years

Mals subjects Female subjects
Risk characteristics intervention Conirol  Significance Intervention Control  Significance
Number 1341 2469 362 432
Age (years) 41.7 (8.65) 39.8 [B.95) bkl 42,6 (8.74) 40.9 (8.68) NS
Body mass index (kg/m?) 23.2 ({(0.08) 23.1 (0.08) NS 22.2 (0.19) 21.8 (0.18) NS
Systolic blood pressure (mmHg} 118.3 (0.44) 119.2 (0.32) NS 112.2 (0.87) 111.0 {0.80) NS
Diastolic blood pressure (mmHg) 73.1 {0.30) 73.6 (0.22) NS 87.6 (0.57) 67.2 (0.52) NS
Urinary sodium excretion {mmol/day) 157.3 (1.01) 152.2 (0.75) kan 151.8 (0.18) 148.8 (1.84) NS
Urinary potassium (K) excretion (mmol/day) 42,7 (0.24) 43.4 (0.18) * 39.5 (0.44) 43.7 (0.41) bk
Total cholesterol {(mmol/l) 5.13 (0.02) 5.05 (0.02) * 5.06 (0.c4) 5.00 {0.04) NS
HDL cholesterol (mmol/l) 1.40 {0.01) 1.45 {0.01}) *ak 1.68 (0.02) 174 {0.02) i
Subjects taking antihypertensive agents (%) 4.0 3.3 NS 3.0 2.8 NS
Subjects taking antihypertensive agents (%) 2.6 2.1 NS 2.5 4.2 NS
Subjects taking antidiabetic agents (%) 1.1 1.2 NS 1.2 0.3 NS
High-normal or greater blood pressure level® {%) 26.8 25.3 NS 17.7 13.4 NS
Hypertension® (%) 16.5 14.2 * 12.4 7.4 *
Hypercholesterolemia® (%) ' 27.7 24.4 * 26.8 22.5 NS
Low serum HDL cholesterol® (%] i3.4 7.4 *hh 386 0.5 **
Imparied glucose tolerance® (%) 13.1 6.5 el 9.1 2.5 *k

NS, not significant; *P<0.05, **P<0.01, ***P<0.001.

*The numbers in parentheses are standard deviation (s.d.) for age and standard error (s.e.) for other variables.

*No subject had a past history of coronary heart disease and/or stroke.

“Hypertension was defined as SBP> 140 mmHg, DBP > 80 mmHg, use of antihypertensive agents, or any combination of these.
Low serum high-density lipoprotein (HDL} cholesterol was defined as an HDL cholesterol level <1.03mmol/] (40 mg/dl).
High-normal or greater blood pressure level, hypercholesteroleamia and impaired glucose tolerance are defined as in Table 1,
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Table 3 Age and age-adjusted means and prevalences of lifestyle-related factors and lost workdays withini the [ast year at the baseline

survey
Risk characteristics Male subjects Female subjects
Intervention Control Significance  Intervention Control Significance

Number 1908 2666 612 586
Age [years) 371 (2.00) 384 (8,70} el 35.9 (9.90} 38.5 (8.40) el
Drinking

Daily drinker (%) 56.7 60.8 e 19.0 24.7 *x

Daily intake of alcohol (g/day)* 23.2  (0.72) 22.0 (0.61) NS 35 (0.45) 4.2  [(0.46) NS
Heavy drinker (%), >46g/day 18.3 17.8 NS 1.6 1.4 NS
Smoking

Current smoker (%) 54.4 53.2 10.6 7.0

Exsmoker (%) 16.7 17.6 NS 4.9 4.1 NS

Never-smoker (%) 28.9 29.3 84.5 88.9
Heavy smoker (%)*, > 20 cigarettes/day 14.5 13.2 NS 0.7 0.3 NS
Lost workdays due to disease within last 1.57 (0.01) 1.55 (0.01) NS 1.57 (0.02) 1.63 (0.02) NS
year (days)
Subjects from random sampling

Walking measured by pedometer for 1

weak

Number of subjects {10% from whole 252 339 a0 70

subjects) )

Steps per day 9702  (197) 9352  (170) NS 8875 (202) 8607  (332) NS
24-h recall nutrition survey

Number of subjects {2% from whole 35 46 7 11

subjects)

% Fat energy 25.1 26.2 NS 28.2 28.0

Saturated fat (g/day)" (8.4) 1684 (7.4 NS 14.8 (7.1} 157 (6.4)

Polyunsaturated fat (g/day)® (84} 180 (7.7 NS 15.0 (7.5} 122  [(3.6)

NS; not significant, "P<0.05, "P<0.01, ~"P<0.001.

“Intake of alcohol, heavy drinkers, and heavy smokers are means or prevalence for all subjects combined.
"Crude mean, the age-adjusted mean could not be calculated because of the small number of the subjects.

were included in these analyses only if they had
complete data for SBP, total and HDL cholesterol,
and number of cigarettes per day. No difference was
observed in SBP or the number of cigarettes smoked
per day between the two groups. However, the total
cholesterol level was higher, and the HDL cholester-
ol level lower in the intervention group compared to
the control group for both genders. In the male
subjects, the predicted relative risk for coronary
heart disease was significantly higher in the inter-
vention group (relative risk 1.17, 95% confidence
interval 1.09-1.25) and significantly lower in the
control group (relative risk 0.93, 95% confidence
interval 0.89-0.98) than in -the model Japanese
population. This finding suggested that the inter-
vention group was a high-risk group compared with
the control group. The predicted extra number of
coronary events in the next 20 years compared to the
model population was 3.6 in the intervention group
and —2.9 in the control group.

In the female subjects, the relative risk for

. coronary heart disease was significantly lower in

the control group (relative risk 0.77, 95% confidence
interval 0.70-0.85} than in the model group. The
predicted extra number of coronary events in the
next 20 years compared to the model population
was 0.2 in the intervention group and —1.7 in the
control group.
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In the male subjects, a small decrease equivalent
to one tenth of the s.d. in SBP and total cholesterol, a
reduction in the number of cigarettes smoked per
day, and a small increase in HDL cholesterol were
predicted to effectively reduce the relative risk for
coronary heart disease. For example, when all four
risk factors were assumed to have improved by one
tenth of a s.d. in the intervention group, the
predicted relative risk decreased to 0.94, a value
similar to that found in the control group (0.93). In
the female subjects, when all four risk factors were
assumed to be improved by one tenth of a s.d., the
predicted relative risk decreased to 0.86, although it
was still higher than that in the control group (0.77).

These results did not change substantially when
company L was excluded from the analyses, for the
reason that it had used a different automatic
sphygmomanometer for blood pressure measure-
ments. There was also no change when the two
nonfactory populations, companies A and L, were
excluded from the analyses.

Discussion

There is no doubt regarding the importance of
population strategy for controlling lifestyle-related
diseases.’’* In Japan, preventive strategies for



Study design of population strategy in worksites

T Okamura el af

481

*10J0%} YU Yoea Jo [JIH J0)} 85eaIoul Jo aseo1dap “prs 1'p Sujwnsse 1a)je paleNd{ED SEM Anprqiow Areuolod 1oy §sit aAlierad ay L,

'sae0d 0z 1X3U 8Y) U} suoAe A1BU0J00 Jo Bqunu eAIXs PARIPald,

*(00'L =) uopendod (apour osauedef o)) o jey) Yym paredwod YSU dANR[RY,

“pauiquiod sioslqus [[e 305 sueaul a8 Aep Jod payows sayjoredio JO JAqUIMN,

"019Z 3 0) palunsse

sem dnoid [spow ey uy Kep 10d sensedia o taqunu ay], [p/Aw £9 JoIAlsT0YD TIH Pue |p/Aw gg1 *[o1e1se[otd [e10y BHWW 61T ‘einssaxd poolq Npo)sks :s1oolqns ajuwray |p/Bur g5 ‘[oI19)SaOYD
dE pue qp/Surgel ‘[osersaioyn |eo} Syunu sz ‘emsserd poolq otjoiss spelqns e[e ‘smoflo} sE 1M uonejndod [epow eseuede( sy} UL 10198] YSW IHNOSLAOIPITD JO SON[EA UES SUJ
*("p's) uoTIeIASP paRpURIS 3T Sasoyjuaied ul slaquunu ayg,

L000>dy  TO0>dex ‘S0°0>d, ‘TUEIYIUSIS 10U SN

JSYSH paje[[elal
80— 980 g1 ¥6°0 *pauIquIcO BAOGE $10J08] YSH InC] AleAq

#SYSH patequo{enal ‘spalqns apewrs]

10] Aepyenanedio p'0 pue se[Ew Joj Lep

z0 E0'1 8'e £11 fenaaedio g-1 ‘asearasp prs 1°0 Y Surjows
SYS12 pajenorener “oalgns

@|Pwa] Iof |/[OWMI4EQ°0 PUE sa[owl IO}

€0—- 560 LT 80°1 Tp/I/IoWW 9EQ D ‘oSEIDW Ps 10 OIAH
SYSI paje(naedal ‘sialqns

glRWa} IO} |jjouniiggo’p pue  safew

o~ 86°0 6L 60°T 10§ [AOWWGR0 ‘eseardsp P10 ‘DL
Sjsu pareynoredal ‘spalqns

glewe] Jo] BHwwg'y pue soem

0 101 o€ UL loj SHwwizy ‘esesrdsp P'SLD 'dES
sajqeLIBA Yora JO asEafoep

10 9sBAIOUT “PS 1) J0] SYSHU paje[noteday

(isu
BAIE[SI PajBuIilse JO JeAldul ADUSpIJUOl
(s8°0 '02'0) (£1'E '€6°0) (e5°0 '69°0) (62'L '60°'1) %GB} 4oslqns yowe agy f Jo sussw
L1— £L°0 Z0 ¥0'1L 62— £6°0 9'g LTT Aq payipatd souapioul Areuoxod 10} ATy
SSIUBNS SHianag STHana Sians
Amuoror Aiouoior Amnoios Awouoro
fo 1squnu ys12 Jo daquinu ysur Jo saquinu ysu fo requinu ¥su
pIjxe pejaIpald  SAIID[Y  DIjXa pajolpeld  aAlvfeY nix2 pajoipald  SAlB[aY - DIIX9 pajojpald  9AIDIOH
SN e gL oL SN L1 61 611 J[{Bupjowsg) Aep 1od sanaredo Jo Jaquiny
_ 980 ££0 59°L ey #£0 9c'0 or'L (j/1ourw) (OQH) [oIR1se[OYD TAH
SN 480 680 80°S P 80 580 9L's (1/1omw) (DL) [o391se]oyD [BlO],
SN €91 el L XANS SN 11 it gLl (3iuu) (dag) esnssaxd poojq 21joisig
® L'¢ e zer (1T} 06 FA [ § 4 (sieak) 8y
s s suBajy ps ps sueay SOISLIBIDIOYD YSIY
86€ g1e 81 6ZL1 JaquInpN
aounafiudls jonjucy) uofuaAIay @auonfiubis JoTueD uonuaAlauy
sjoafqas sjowayy spoalqns apow

uofie|ndod {apow asatiedef 0
paiediwos sdnolS [oNUOD PUE UCHUSAIAJU] SY) UI SIO10E) SN ATEUOI0D JO N [EA UBSL IL5 JO SEAIDIP 10 aseatou o} Buipoade aseasip leay AIBUOI0D 10] YSH aAne(al pa)dIpald ¥ a[qeL
] L]

‘ .

. ] . +

Journal of Human Hypertension

_34_



482

Study deslgn of poputation strategy in worksites
_ TOkamura ef af

lifestyle-related diseases started with the early
detection of patients with gastric cancer™ or severe
hypertension,® with the detection of high-risk
individuals playing a major role in these strategies.
Some areas have attempted to control hypertension
by cooperation between researchers, local munici-
palities, and residents and have achieved excellent
results.?*%® However, several have not been as
successful with promotions of population strategy
remaining unpopular in Japan.

There have been a number of community trials in
Western populations. Several of these studies have
shown the difficulty of inducing individuals to
change their behavior by providing only information
about health promotion.'™2*#* For example, in the
British population of European collaborative trial of
multifactorial prevention of coronary heart disease,
which included both high-risk and population
strategies, Rose et al*” reported a disappointing
low response to mass advice using posters, evening
meetings, film shows, and question-and-answer
sessions. The specific features of population strategy
that are optimal but difficult to put into practice™
have been described in earlier studies. To solve
these problems, the North Karelia Project attempted
to change the form of the agriculture and livestock
industry by improving the marketing system of the
food supply in addition to presenting information
on these changes.?"*? In the present study, the main
method of intervention was to attempt to induce
individuals to change their behavior by wide
circulation of information. We also attempted to

make specific environmental changes such as

decreasing sodium content in food and constructing
pathways for walking. The effect of our intervention
study will be influenced strongly by the personal
response to the information presented. Therefore, it
remains important in the present study that effective
methods are developed for presenting information to
induce individuals to change their behavior.

In intervention studies using individuals, differ-
ences are homogenized by randomization and an
adequate sample size. However, if workers in the
same population are divided randomly, although
homogenous groups are obtained, the effects of the
population strategy are not limited to the partici-
pants in whom intervention is attempted. For this
reason, we planned to construct paired intervention
and control groups and then allocate them ran-
domly. However, we were not able to implement the
plan for nonscientific reasons and therefore the
predicted risk for coronary heart disease differed
between the two groups due to the nonrandomized
design of the study.

Not withstanding this limitation, we are planning
to use the trend of predicted coronary risk observed
in this study as a marker for assessing the effect of
the interventions. This is a useful method for
assessing the effect of short interventions that target
multiple cardiovascular risk factors and do not use
cardiovascular incidence and/or mortality as end
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points. In male subjects, the difference in predicted
coronary risk between the two groups was negated
by the combined effects of small changes (0.1s.d.) in
each risk factor. This feature will enable us to
compare real changes in predicted coronary risk,
even when there are differences in baseline risk
between the two groups.

The intervention group in our study had higher
mean urinary sodium excretion in male subjects and
lower mean potassium excretion, and a higher
prevalence of hypertension and a higher prevalence
of impaired glucose tolerance compared with con-
trols despite the mean levels of SBP and DBP being
similar in the two groups. Consequently, we suspect
that the difference in predicted risk between the two
groups may be greater than that shown in Table 4, as
the formula we used included only a limited
number of risk factors. Qur results do not reflect
the difference in prevalence of hypertension and
impaired glucose tolerance. Furthermore, the differ-
ences in urinary electrolytes excretion may be
expected to be associated with increased blood
pressure in the future.®® Therefore, health promotion
is required in the intervention group to reduce
sodium intake and increase potassium intake de-
spite these already being part of the population
strategy.

In the present study, the risk of coronary heart
disease was used as a parameter of risk assessment.
Another major category of cardiovascular disease is
stroke. The East Again Population study that
included Japan showed that development of stroke
was affected more by hypertension than by other
risk factors,*® Since the present study aimed to
reduce cardiovascular risk by multiple risk factor
intervention, the assessment of risk factors other
than hypertension is also required., In addition,
there have been no prospective studies on the
incidence of stroke in the Japanese worksite popula-
tion that have determined the relative risk of each
risk factor. Furthermore, a cohort study of workers
in Osaka™ with a similar age range to that in our
study showed the incidence of coronary heart
disease was higher than stroke. Therefore, we
consider it appropriate to use coronary artery
disease risk as a parameter for assessing risk of
cardiovascular disease,

There are some limitations in the present study.
The first of these was establishing the required
sample size. Unfortunately, as we did not have any
data regarding the effect of population strategies in
Japan, we had to set sample size based on the results
of a B-month intervention trial in Japanese subjects
with mild to moderate hypertension.?® Although we
assumed that the decrease in blood pressure
decrease would be about half that seen in this
earlier study in high-risk participants, the effect of
the intervention may be smaller than expected. We
were, however, successful in collecting about twice
the sample size (>6000) of that estimated during
planning of the study (3000). This has provided the



study with stronger statistical power to detect small
but important changes in risk factors.

Another limitation of this study was that Cox’s
regression equation for the development of coronary
artery disease in male subjects was also applied to
the data obtained from female subjects. This equa-
tion was used as there have been no prospective
studies in female workers in Japan that have used
the development of coronary heart disease as an end
point.

Finally, there may be a kind of Hawthorne effect,**
which results in ‘groups that are willing to partici-
pate tending to have better results’. However,
participation in this study was decided mainly by
board members or the Safety Hygiene Committee in
each company at the time of first recruitment
irrespective of each employee’s will or hope.
Informed consent was obtained after the decision
to participate in the study had been made and
therefore we consider that the Hawthorne effect in
the present study will be relatively minor.

This study involved many researchers cooperating
with the staff in each company with the aim of
improving cardiovascular risk factors based on high-
risk and population strategy. Furthermore, because
we can distinguish participants who are receiving
individual counselling base on a high-risk strategy,
we are able to clarify the benefits of a combined
high-risk and population approach in individuals
receiving both interventions, compared to those
receiving the population strategy only. It will be
interesting to learn whether or not the combined
strategy was more effective than the population
strategy alone. :

Owing to the recent long recession in the Japanese
economy, there has been a very tight budget for
health promotion in workers. Lay-off of workers has
involved even health medical workers who have
hindered the intervention trial. However, these
problems have been solved in this study, and at
present the population strategy is being carried out
in all the intervention companies. It is anticipated
that the protocol developed in this study will
contribute greatly to health promotion in Japan.
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Abstract

Objective: To clarify the methodological issues for the High-risk and Population Strategy for
Occupational Health Promeotion Study (HRIPOP-OHP study), which is a 4-year non-randomized control
trial, an interim assessment of male participants was performed 3 years after the baseline survey.

Methods: We had approximately 2,500 and 4,000 participants in the intervention and control
groups, respectively. The population measures and prevalence of risk factors at each year, and between
the baseline and 4th examinations were compared between the two groups, The personal trends of
returning participants who were in the study at the 1* and 4" examinations were also evaluated.

Results: During the 3 years, an increase in serum HDL cholesterol (2.7 mg/dl), and a reduction in
the prevalence of hypertriglycemia detected with fasting blood samples (3.6%) and current smokers
(5.4%) were observed in the intervention group. The mean HDL cholesterol level was significantly
higher in the intervention group than in the control group at the 4th examination, reversed from the
baseline survey. The serum non-HDL. cholesterol level was significantly increased only in the control

- group. There was also a significant increase in the prevalence of hypertriglycemia and high plasma
glucose detected with fasting blood samples in the control group. The return participation rate after
3 years was 72.2% for the intervention group and 74.9% for the control group. The above-mentioned
changes for risk factors were mainly due to returning participants at each examination,

Conclusion: These interventional methods may be effective in improving everall cardiovascular
risk factors in the population. However, the low return participation rate will dilute the effect of the
intervention.

Key words: population strategy, intervention, interim assessment, return participation, cardiovascular risk factor

Introduction by clear improvements in cardiovascular risk factors (1-6).
However, the majority of these studies targeted high-risk sub-

Many intervention studies have shown successful resuits  jects who had at least moderate levels of cardiovascular risk
factors. Because a high-risk strategy does not have a sufficient

influence on subjects with low latent risk, it may not signifi-
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associated with a 4% reduction in the risk of coronary death and
a 6% lower risk of stroke death (8). These findings demonstrate
that such population-based strategies involving intervention in a
large number of low-risk subjects are effective in reducing risk
in the whole population,

There have been a number of trials using a population
strategy in Western populations (9-14). However, there have
been few studies promoting a population strategy in Japan,
except in some local municipalities (15,16). Accordingly, in
1998 we initiated the High-risk and Population Strategy for
Occupational Health Promotion Study (HIPOP-OHP swudy),
which incorporated a program with combined population and
high-risk strategies for improving cardiovascular risk factors in
workplaces (17-19). In this report, the results of an interim
assessment of this intervention trial for male participants are
described, and the methodological issues related to a large-scale
intervention trial in worksite populations are discussed.

Methods

Study population

The details of this non-randomized control trial have been
described elsewhere (17-19). Briefly, employee groups from
12 companies were divided into an intervention group {6 com-
panies: A-F), in which the environment was improved based
on a population strategy in addition to individual intervention
(high-risk strategy), and a control group (6 companies: H-L)
that was provided with cnly the individual intervention teaching
material. We had 2,515 and 3,289 participants in the interven-
tion and control groups, respectively, at the baseline survey
conducted in 1999-2000. After the baseline survey, approxi-
mately 6,500 (2,500 for the intervention group and 4,000 for the
control group) employees participated in this study every year.

Company A was the head office of a life insurance.

company, Companies D and H were factories of chemical
companies, Company L was a research laboratory of an electri-
cal appliance manufacturer, and the other eight companies were
factories of electrical appliance manufacturers. The details of the
intervention methods have been previously reported elsewhere
{18,19). The population strategy for health promotion consists
of 3 fields, i.e., nutrition, physical activity, and smoking. In
each field, a researcher’s working team was organized and has
been handling intervention for its field. These interventions are
planned to be performed in 6 monthly cycles over 4 years. As a
high-risk strategy, individual health education programs of 6
months were provided for any participants with high-normal
or greater blood pressure levels, hypercholesterolemia, or high
plasma glucose.

Informed consent was obtained from the participants
regarding individual guidance for the high-risk strategy. The
safety hygiene committee in each company examined the plan
and ethical problems in the population strategy every month,
Approval for this study was obtained from the Institutional
Review Board of Shiga University of Medical Science for
Ethical Issues (No, 10-16).

Data collection and standardization
Biological data were collected at the time of annual health
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check-ups. A spot urine sample for every participant was also
collected for determination of daily sodium and potassium
excretion (20). Blood pressure was measured in duplicate after
the participants had rested for 5 minutes using the same newly
calibrated automatic sphygmomanometer at each company
(Nippon Colin, BP-103ill}, with the mean value being used in
the analyses. For the measurement of lipids, general labora-
tories to which blood examination was entrusted by each
company were standardized through the US Cholesterol Refer-
ence Method Laboratory Network (CRMLN) controlled by the
CDC (Centers for Disease Control and Prevention, Atlanta) (21).
We did not use mean values of LDL (low-density lipopro-
tein) cholesterol, serum triglyceride or plasma glucose because
about one-third of the participants did not have their fasting
blood samples collected. Accordingly, we used the mean level
of non-HDL (high-density lipoprotein) cholesterol (serum total
cholesterol-serutn HDL cholesterol), or the prevalence of
hypeririglycemia and high plasma glucose as assessment vari-
ables, Hypertriglycemia was defined as a fasting serum triglyc-
eride of 150 mg/dl (1.69 mmol/L) or higher, or a non-fasting
serum triglyceride of 200 mg/dl (2.26 mmol/L) or higher, and
high plasma glucose was defined as a fasting plasma glucose
of 110 mg/dl (6,11 mmol/L} or higher, or a non-fasting plasma
glucose of 120 mg/dl (6.66 mmol/L} or higher. “Fasting” was
defined as at least 8 hours passing since the subject’s previous
meal. Evaluation of smoking habits was carried out using a
standardized questionnaire produced by the researchers.

Statistical analysis

In this study, we performed an interim assessment of this
intervention trial. The trends for main cardiovascular risk
factors during the 3 years after the baseline survey were
analyzed. For comparison of risk factors between the interven-
tion and the control group at each year, and for population
differences between baseline characteristics and findings afier
3 years, unpaired t-tests or chi-square tests were used. We
defined a person who participated in both the 1* and 4* exami-
nations as a returning participant. The changes in returning
participants between the 1 and 4™ examinations were analyzed
by paired t-tests or McNemar tests. Concerning the comparison
of returning participant change for the prevalence of each risk
factor between the two groups, Mann-Whitney U tests were
used after we defined the change into three categories: getting
worse=1, no change=2, improving=3.

The Statistical Package for Social Sciences (SPSS Japan
Inc. version 11.0J, Tokyo, Japan) was used for the analyses. All
probability values were two-taited and all statistical tests were
considered to be significant with a probability value of less than
0.05.

Results

Table 1 shows the risk characteristics between the inter-
vention group and the control group during the 3 years. No
difference was observed between the two groups in age, SBP,
diastolic blood pressure (DBP), body mass index (BMI) or the
prevalence of current smokers in the 1* examination (baseline
survey). However, the intervention group had higher non-HDL
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Table [ Trend for major risk characteristics in the surveyed population during 3 years, males

1st examination (baseline) 2nd examination (after | year) 3rd examination {after 2 years) 41k examination (after 3 years)
Risk characteristics  Group P-value P-value P-value P-value
D beween N MRS gp beworn N MO gn e N MRS en
lwo proups TWo groups tWo groups two groups

Age. years Intervention 2,515 394 100 0439 2493 400 100 G637 2465 398 95 064 2413 404 04 0747 0.001

Conrel 3280 396 94 4218 397 99 4024 397 937 3960 403 95 0.002
Systolicblood  Intervention 2512 1190 165 0601 2436 1190 164 0329 2400 1200 161 0019 2292 1195 162 0166 £:290
pressore, mmHE  Coneol 3,193 3188 152 4163 1189 156 3985 LI%L 154 3890 1190 156 0.693
Disstolic blood Intervention 2,512 72.5 14 0,180 2,436 7237 s 4729 2400 738 11.5 6034 229 735 1.7 0.002 ¢.002
pressure, mmHE  Copgol 3003 725 1M1 4163 728 U3 3985 732 114 3890 26§16 0215
Non-HDL Intervention 1589 1457 352 <000l 1,830 (453 362 <0000 1,629 1477 3638 <0.001 1633 1454 366 0030 0814
cholesterol . mg/dl Coprml 2642 1392 359 3396 1396 364 3247 1424 357 3184 W30 357 <0001
HDL cholesterol,  Intervention 1,589 541 144 <0001 1,830 546 143 <0001 1,629 551 142 0579 1633 568 45 0.009 <0.001
mg/dl Control 2642 561 13 3396 568 134 3247 549 133 3084 557 136 0251
Hypedrighycernia  hitervention 1,150 244 <0.000 1340 24.4 0900 1034 24.6 0212 1,089 20.8 0.542 0.044
(fasting) §, % Conmtrob 2420 18.6 3,083 48 2,827 226 2,763 27 0.002
Hypertriglycemia  Tntervention 435 202 0017 452 296 <0,001 569 271 0.021 502 293 <0.001 0.948
(mon-fasting} . % Control 6 152 320 178 377 204 250 136 1.000
High plasma glucose Intervention 1,150 13.7 <0001 1,355 13.3 <0001 1,034 160 <000 1,089 138 0.017 0953
(sing} %  Conwol 2420 7.4 3,050 78 2823 "o 2.763 no <0001
High plasma Interveniion 435 202 <0.001 450 19.3 <0001 570 15.3 0001 502 165 <0.001 0.234
Elucose Coniro} 66 3.0 185 27 2713 70 250 40 1.000
{non-fasting) 7, %
Body mass index, Intervention 2,514 23.0 k4] 0.106 2,478 239 3] 0.022 2463 23.2 32 0.87 2347 233 32 0.001
kg/m? Control 3202 231 30 4217 B2 ) 4023 232 3l 3955 233 3l 0026
Urinary salt [mervention 2,376 o4 22 <0.001 2410 9.3 22 0.00 2250 9.3 22 0.046
cxcrelion, gfday  Copwod 3356 90 22 3087 o1 22 2991 96 22 0.709
Cusment smokers, % Intervention 2,362 55.0 0173 2339 527 0979 2374 518 2,280 <0,001

Control 3 531 3957 52,1 3926 50.7 3.642 <0.001

P values were calculated by unpaired 1 tests or chi square tesis, SD means standard deviation,

T Non-HOL cholesterol was ¢alculated as follows: wetal chol 1- HDL cholesterol, HDL means “High-density lipoprotein™.
$ Hypertriglycemia was defined as fasting serum triglyceride™=150 mg/d] (1,69 mmol/L) or non-fasting serum iriglyceride>=200 mg/dl {2,26 mmol/L).
T High plasma glucose was defined as fasting phasma glucoses-=110 mp/dl (6,11 mmolL) or non-fasting plasma glecose>=120 mg/dl {6.66 mmol/L).

§ Urinary salt exeretion was not measurcd in this year.

Table 2 Number of participants at the 4th examination who had participated in the baseline survey, males

Numbser of participants at the lst

Companies examination, baseline survey (A)
A% 402
B 622
C 481
D 494
E 233
F 283
Intervention Group 2,515
G 964
H 50
| 337
J 336
K 614
Lt 462
Control Group 3,282
Total 5.797

+ Non-factory population.

cholesterol levels and urinary sodium excretion, lower HDL
cholesterol levels, and a higher prevalence of participants with
hypertriglycemia or high plasma glucose, compared with the
control group. These differences between the two groups were

Number of participants at the 4th

examination who had participated in B*100/A (%)
the 1st examination (B)

206 512

521 838

336 65.9

317 64.2

186 79.8

250 883

1,816 722

809 83.9

419 82.3

297 88.1

287 854

444 65.9

203 439

74,9

73.7

not substantially changed in the 2 examination. In the 3%

examination, the difference in HDL cholesterol between the
two groups was not significantly different, whilst the interven-
tion group had higher SBP and DBP. In the 4% examination, the
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Table 3 Trends for blood pressure, cholesterol, BMI and urinary salt excretion in the returning participants during 3 years, males

Risk characteristics Group N Ist examlnatlon
(baseline)
Age, years Intervention 1,316 325
Control 2,470 38.1
Systolic blood pressure, mmHg  Intervention 1,728 118.7
Control 2,367 118.9
Diastolic blood pressure, nmHg  Intervention 1,728 T8
Control 2,367 727
Non-HDL cholesterol, mg/dt Intervention 957 145.5
Control 1,357 138.4
HDL cholesterol, mg/dl Intervention 957 543
Control 1,857 56.0
Body mass index, kg/m2 Intervention 1,750 22.8
Control 2470 23.1
Urinary salt excretion, g/day Intervention 1,619 9.3
Controt 2,420 9.1

Non-HDL cholesterol was defined as in Table 1.
t P values were calculated by paired t tests.
1 P values were calculated by unpaired ¢ tests,

P-value } P-value 1
4th examination SD change SD between st between two
(after 3 years) and 4th ups
examinations group

9.2 41.0 92 35 034 <0001 0.994
8.8 41.6 88 35 028 <0.001

164 120.2 16.5 1.5 114 <0.001 <0.00}
15.1 118.% 15.8 0 11.4 0.957

1N 742 1.8 24 768 <0.00! <0.001
1.0 73.1 e 04 7.89 0.012
35.7 147.2 364 1.7 243 0.031
359 143.6 36.1 5.2 232 <0.001
14.6 56.5 150 22 870 <0.001
12.9 56.1 136 01 771 0.406
31 23.2 2 04 13 <(.001
29 233 30 02 108 <0.001

22 9.3 2.2 0 2.58 0.894 0.638
22 9.1 22 0 2.50 0.559

Table 4 Trends in the prevalence (%) of hypertriglycemin, high plasma glucose and current smokers in the returning participants

during 3 years, males

1st examina- 4th examination P-value between  P-value
Risk characteristics Group . N tion change 1st and 4th between two
. (after 3 years) L
(baseline) examinations § groups
Hypertriglycemia (fasting), % Intervention 601 24.1 22.5 -1.6 0.337 0.139
Control 1,579 19.6 20.9 13 0.247
P-values § 0.021 0.447
Hypertriglycemia (non-fasting), % Intervention 199 357 412 5.5 0.178 0.353
Control 8 25.0 12,5 -12.5 1,000
P-values § 0.715 0.148
High plasma glucose (fasting), % Intervention 601 11.5 16.0 4.5 0.001 0.909
Control 1,579 6.8 1.6 4.8 <0.001
P-values { 0.001 0.008
High plasma glucose (non-fasting), %  Intervention 199 27.6 276 0.0 1.000 1.000
Control 8 12.5 12.5 0.0 1.000
P-values § 0.686 0.686
Current smokers, % Intervention 1,683 56.5 51.3 -52 <0.001 0.035
Control 2,317 54.1 50.7 3.4 <0.001
P-values 1 0.130 0.701 :

Hypertriglycemia and high plasma glucose were defined as in Table 1.
1 P values were calculated by McNemar tests.

1 P values were caleulated by Mann-Whitney U tests.

4 P values between two groups were calculated by chi square tests,

intervention group had higher DBP and HDL cholesterol levels
than those of the control group, and the difference in the preva-
lence of hypertriglycemia detected with fasting blood samples
between the two groups was not significant.

Comparing results between the 1% and 4% examinations in
the intervention group, there was a significant increase in age,
DBP, HDL cholesterol and BMI, and a significant decrease in
urinary salt excretion level and the prevalence of hypertriglyce-

mia detected with fasting blood samples and current smokers.
In the control group, there was a significant increase in age,
DBP, non-HDL cholesterol and BMI level and the prevalence of
hypertriglycemia and high plasma glucose detected with fasting
serum samples, and a significant decrease in the prevalence of
current smokers. The prevalence of participants who were
taking anti-hypertensive, lipid-lowering and anti-diabetic medi-
cines was relatively low in this population, at 3.6%, 2.1% and
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