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Abstract

Objective To assess the effectiveness of two health sup-
port programs developed to improve the lifestyle of com-
munity residents through exercise, nutrition-based health
education, and group dynamics.

Methods A total of 171 subjects were selected from
community residents showing an abnormal result in at least
one metabolic syndrome-related laboratory test. The sub-
jects were divided into two groups: a group participating
only in the 5-month initiation program (i.e., the initial
program; n = 83), and a group participating both the ini-
tiation program and the subsequent 6-month enhancing
program (i.e., the total program; n = 88). Each group was
followed up for 1 year after completing the intervention
program. The effectiveness of the intervention was deter-
mined based on data from the Health Promoting Lifestyle
Profile II and laboratory tests, which were collected four
times during the 2-year follow-up. Thirty-nine individuals
were selected as the control group, based on the same
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criteria, to confirm the effectiveness of completing the
intervention program.

Results The results demonstrate that completion of the
initiation programe was an effective intervention in terms
of individual improvements in lifestyle and laboratory test
results. The improvements achieved by the end of the
initiation program had been sustained at the end of the total
program, and were similar in both groups. One year after
the end of the total program, both groups showed similar
findings, confirming the effectiveness of the intervention.

Conclusion The results of this study demonstrate the
effectiveness of two health support programs for improving
the lifestyle of community residents. It is worth noting that,
at the end of the 2-year follow-up, the improvements in
lifestyle due to the initiation program were similar to those
of the total program.

Keywords Intervention study - Lifestyle - Health-
Promoting Lifestyle Profile-1I - Health support program -
Metabolic syndrome

Introduction

In 1990, the National Center for Health (Atlanta, GA)
reported that heart disease, malignant neoplasm, and
cerebrovascular disease were the three leading causes of
death in the USA [1]. McGinnis and Foege subsequently
demonstrated that about 50% of all cases of these diseases
were attributable to the lifestyle [2]. Further, in 2002, the
World Health Organization (WHO) [3] stated that the
importance of preventive measures for cardiovascular dis-
ease and the need to reduce unhealthy diets and physical
inactivity should be emphasized as its new global health
policy.
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The Japanese Ministry of Health, Labour and Welfare
reported in Vital Statistics 2004 that approximately 60% of
causes of death in Japan were attributed to lifestyle-related
diseases [4]. In addition, according to the Patient Survey
2002 [4], among the 7.93 million patients registered in the
survey, 88% were suffering from hypertensive disease,
29% from diabetes mellitus, 17% from cerebrovascular
disease, 16% from malignant neoplasm, and 12% from
ischemic heart disease. The above five diseases, with the
exception of malignant neoplasm, are known to be closely
related to arteriosclerosis caused by lifestyle conditions
involving multiple risk factors. The complication of such
multiple factors, reported as syndrome X [5], the deadly
quartet [6], visceral fat syndrome [7], metabolic syndrome
(MS), or multiple risk factor syndrome [8], has been pro-
ven to increase the risk of arteriosclerosis. Suka et al. [9]
reported that the accumulation of risk factors related to
metabolic syndrome may increase in the presence of such
diseases as obesity and diabetes mellitus, and they pointed
out the need for preventive intervention in the pre-meta-
bolic syndrome stages.

There have been a number of lifestyle studies on com-
munity residents. The first study to clarify a correlation
between health and lifestyle was the follow-up study by
Berkman and Breslow [10]. In Japan, Morimoto et al.
studied the link between lifestyle and cancer prevention as
well as physical, mental, and genetic health based on more
spiritual views of life and health. In their report, they also
define lifestyle in terms of an integration of health aware-
ness and the value and view of life in each community [11].
In the Ottawa Charter of Health Promotion (1986), the
WHO defines lifestyle not only in terms of health-pro-
moting behavior but also in terms of the quality of life
(QOL), such as health awareness and satisfaction [12].

This new concept of lifestyle indicates that, in order to
promote lifestyle as a means for achieving improved
health, a system is needed in the community setting which
helps each resident of that community to develop a suitable
lifestyle by providing knowledge, techniques, and a prac-
tical method of health education.

Pender presented a health-promoting model as a con-
ceptual framework that nurtures the aforementioned health
behavior [13]. Walker et al. [14] proposed a health-pro-
moting lifestyle with a rating scale, which they developed
as a questionnaire, named the Health Promoting Lifestyle
Profile-II (HPLP-II). Each item on the questionnaire con-
sists of concepts involving a multidimensional pattern of
self-initiated actions and perceptions that serve to maintain
or enhance the level of individual wellness, self-actual-
ization, and fulfillment. HPLP-II can determine the value
of health-promoting behavior as an index of the lifestyle by
scoring each item. The Japanese version of HPLP-II was
developed by Wei et al. [15].
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A number of studies on lifestyle involving the percep-
tion of self-actualization have been reported from abroad
using HPLP-II [16, 17]. In Japan, there has been one
published study on the relationship between medical
observations, including obesity, and lifestyle factors, such
as physical activity or dietary habits [11]. However, no
empirical follow-up study of community-based interven-
tion(s) has been reported that assesses the relationship
between metabolic syndrome-related test findings and the
overall lifestyle as a fundamental condition of the QOL.
The results of this study, however, indicated that the con-
cept and techniques of health promotion proposed by the
WHO [12] may be the most effective way for community
residents to achieve lifestyle-related self-control through
administrative or regional health activities.

Based on the above findings of lifestyle studies, we have
developed a health support program to improve individual
lifestyle and enhance the QOL of each subject, resulting in
the prevention of metabolic syndrome. The program is
characterized by exercise, nutrition-based health education,
and group dynamics. The aim of the study reported here
was to demonstrate the effectiveness and validity of the
intervention program for the self-oriented improvement of
lifestyle, using HPLP-II as an evaluation tool to determine
subjects’ lifestyle scores.

Methods
Subjects

In 2002, 2,986 adults, aged 30-69 years, among the 31,541
residents of Town A, Kumamoto, Japan, underwent the
periodic community-based health checkup required by Jap-
anese law (“Health and Medical Service Law for the Aged”;
passedin 1977). We screened of these, 417 individuals had at
least one of the MS criteria and thus eligible for enrollment in
our study (Table 1). Individuals who took medication for
hypertension, dyslipidemia, or diabetes were subsequently
excluded. The remaining subjects were requested by mail to
provide informed consent prior to enrollment. Ultimately,
103 subjects (24.7%) provided consent and were enrolled.

In 2003, 3,627 adults, all of the same age, among the
31,489 residents of the same town were subjected to the
same selection process. Ultimately, 101 subjects (20.0%)
from among 505 eligible individuals consented to partici-
pate in the study. The total number of subjects in the
intervention group was therefore 204 (22.1%). An addi-
tional 39 residents of Town A were selected as a control
group in order to clarify the effectiveness of the interven-
tion program; the selection of these individuals was based
on the same criteria and procedure as that for the inter-
vention group.
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Table 1 Inclusion criteria

Metabolic syndrome components Value

Body mass index =25

>130 to <160 mmHg
>85 to <100 mmHg
>110 to <126 mg/dl
>5.5to <6.1%

>150 mg/dl

<40 mg/dl (males);
<50 mg/dl (females)

>140 mg/dl
>220 mg/dl

Systolic blood pressure
Diastolic blood pressure
Fasting blood glucose
HbAlc

Triglycerides

HDL cholesterol

LDL cholesterol

Total cholesterol

HbA ¢ Glycosylated hemoglobin, LDL low-density lipoprotein, HDL
high-density lipoprotein

The intervention subjects who satisfied at least one of the above
criteria based on the laboratory test data were assessed as having pre-
metabolic syndrome

Outline of the intervention follow-up study

Two series of a health support programs were developed.
The design of the intervention study is shown in Fig. 1.

The “initiation program” comprised seven lifestyle
intervention courses that were given by diabetologists,
trained nurses, dietitians, and physical therapists who
understood the aims of the study. All 204 subjects attended
these courses over a 5-month period. Five of the seven
courses (Ist, 2nd, 4th, S5th, and 7th) comprised group
lectures, and the remaining two (3rd and 6th) comprised
one-on-one counseling sessions. Five lectures focused on
MS, nutrition, exercise, and behavioral modifications. After
the second and seventh lectures, the subjects were divided
into small groups of five to eight people for 30-min group
discussions. The aim of the group discussions was to
enable each individual to draw on and learn from the
experiences of other people in the group and also to pro-
vide each individual with mutual encouragement to main-
tain the recommended lifestyle modifications. In course 3
(counseling session), data from the health check-up and
questionnaire were used by the health professionals to
establish specific goals with each individual that would
result in an improvement of. In course 6, the established
goals for each individual were reviewed and reset, with
input from public health nurses and dietitians.

Upon completion of the initiation program, all 204 sub-
jects were classified into two groups: the initiation and total
groups. The procedure of assigning the subjects to one of
the two groups was as follows: (1) subjects were divided
into males and females and arranged according to increas-
ing age; (2) subjects in each sex group were alternately
allocated to the two groups in order of age. This procedure
resulted in two groups with a similar age distribution:

a group participating in only the initiation program, named
the initiation group, and a group participating in the initi-
ation program and the subsequent 6-month enhancing pro-
gram, i.e., the total program, named the total group.

The enhancing program for the total group comprised
six courses, with various experience-based learning
opportunities involving exercises, and was based on the
method of once-a-month group education. The aim of
the program was to persuade the subjects to experience the
pleasure of exercise and to become able to choose exercise
modes that suited their lifestyle. In addition, they subjects
were provided with a daily calendar on which specific
numerical data was recorded for the self-assessment of the
effectiveness of their activities, and advice was listed
regarding the frequency of exercises, such as stretching,
muscle workout, aerobic exercise, etc.

Thus, to summarize, the subjects were provided with
one or two series of health support programs, respectively,
aimed at the self-oriented improvement of the lifestyle of
the community residents: one was the 5-month intervention
of the initiation program, and the other was the 11-month
intervention of the initiation plus enhancing program.
During the 6-month enhancing program, the subjects in the
initiation group were left to control each lifestyle factor by
themselves and only received a leaflet containing general
information about voluntary exercise.

There was a gym and swimming pool in the municipal
health promotion center, and the subjects, including the
control group, could use these facilities free of charge
during the entire intervention period.

The subjects were allocated into one of the two program
series by an independent staff member of the current pro-
ject in Town A. None of the subjects and none of the
corresponding project researchers were aware of the group
allocation until completion of the initiation program.

Measurements

Data were collected four times during the 2-year follow-up
following completion of each intervention program,
namely, “Baseline”, “Interim”, “Final”, and “A-year-
after”. In each assessment step, the subject’ lifestyle based
on the HPLP-II score and pre-metabolic syndrome-related
laboratory test data were determined.

The HPLP-II [14, 15] comprises 52 items categorized
into six subscales. Each item has a 4-point score format
(from 1 to 4) assessing daily physical and spiritual activi-
ties. The six subscales represent health responsibility (HR),
spiritual growth (SG), physical activity (PA), interpersonal
relations (IR), nutrition (N) and stress management (SM).

The determinants of medical data related to metabolic
syndrome are as follows: body mass index (BMI), fasting
blood glucose (FBQG), triglycerides (TG), total cholesterol
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""A-year-after-assessment''

Initial Intervention (83),
19 W/D

Total Intervention (88),
14 W/D

Initiation Intervention:5-Month-Intervention, Total Intervention:11-Month-Intervention,W/D;withdrawn

Fig. 1 Outline of study design

(T-C), HDL-cholesterol (HDL-C), systolic blood pressure
(SBP), and diastolic blood pressure (DBP) (Table 1). The
data were obtained from the community-based periodic
health check-ups in Town A, as mentioned above.
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Statistical analysis

The effectiveness of the initiation and total programs was
assessed using the paired 7 test to determine the difference in
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the mean scores overall and for the six subscales of HPLP-II
and laboratory test values for each group. Bonferroni cor-
rection [18] was used for multiple comparison testing.

The scores of the initiation and total groups were
compared and analyzed using the unpaired ¢ test (test for
two independent samples).

Statistical analysis was performed employing SPSS ver,
11.0J for Windows (SPSS, Chicago, IL).

Ethical considerations

During the recruitment process, all eligible participants,
including those in the control group, were informed of the
purpose of the study and provided advice on the benefits of
an appropriate caloric intake and increasing physical
activity. All of the subjects, including the control group,
were guaranteed that they were free from any burden or
disadvantage due to their participation non-participation.

This study was designed and conducted under the
approval of the Japanese Ministry of Health, Labour and
Welfare through a national model project, “Health-Up
model projects of National Health Insurance”.

Results

The trend in subject dropout during the 2-year follow-
up study and comparison of baseline scores between
the intervention and dropout groups

By similarly employing the random allocating procedure,
the 204 subjects (64 males and 140 females) were divided
into the initiation and total groups, respectively, with 102

subjects in each, prior to completion of the initiation pro-
gram (Table 2). As shown in Fig. 1, three subjects (1 from
the initiation group and 2 from the total group) dropped out
during the initiation program, and eight subjects (2 from
the initiation group and 6 from the total group) dropped out
during the subsequent enhancing program. During the
first follow-up year after completion of the total program,
25 subjects (17 from the initiation group and 8 from the
total group), dropped out. In total, 33 subjects, denoted the
“dropout group” [19 from the initiation group (18.6% of
the initial subjects) and 14 from the total group (13.7%)]
dropped out during the entire 2-year follow-up. There was
no significant difference in dropout rate between the two
groups. There was no significant gender-associated differ-
ence in dropout rate: 13 males (20.3% of the initial male
subjects) versus 20 females (14.3% of the initial female
subjects).

Seven participants dropped out due to personal illness or
the need to care for sick family members. The remaining
26 dropouts missed the routine health checkup held 1 year
after the total program. A total of 171 subjects completed
the 2-year follow-up: 83 of the initiation group and 88 of
the total group.

Among the 204 subjects, there was no significant dif-
ference in the sex ratio between the initiation, total, and
dropout groups. In contrast, there was a significant differ-
ence (p < 0.05) between the sex ratio in the control group
and that in the intervention group. There was a significant
difference (p < 0.01) in age between the initiation, total,
and dropout groups (61.9 =54 vs. 61.8 £ 54 vs.
58.4 £ 6.8, respectively. The age of the control group was
61.8 £ 6.6, which was not significantly difference from
that of the intervention group.

Table 2 Sex and age

. ; . Sex Age Intervention (all cases) Control,
c.or.n.po:smon of the intervention (years) — n (%)
(initiation and total), dropout, Initiation, n (%) Total, n (%) Dropout, n (%)
and control groups

Male 40-49 0 (0.0) 1 (3.6) 2 (15.4) 2 (28.6)
50-59 4 (17.4) 4 (14.3) 4 (30.8) 3 (42.9)
6064 11 (47.8) 13 (46.4) 4(30.8) 0 (0.0
65-69 8 (34.8) 10 (35.7) 3(23.1) 2 (28.6)
Subtotal 23 (100.0) 28 (100.0) 13 (100.0) 7 (100.0)
Female 40-49 2 (3.3) 3 (5.0 4 (20.0) 1 3.1
50-59 13 21.7) 15 (25.0) 5 (25.0) 8 (25.0)
6064 21 (35.0) 21 (35.0) 9 (45.0) 10 (31.3)
65-69 24 (40.0) 21 (35.0) 2 (10.0) 13 (40.6)
Subtotal 60 (100.0) 60 (100.0) 20 (100.0) 32 (100.0)
Total 40-49 2(24) 4 4.5) 6 (18.2) 3(71.7)
50-59 17 (20.5) 19 (21.6) 9 (27.3) 11 (28.2)
60-64 32 (38.6) 34 (38.6) 13 (39.4) 10 (25.6)
Initial 5-month-intervention, 65-69 32 (38.6) 31 (35.2) 5(15.2) 15 (38.5)
Total 11-month-intervention, Total 83 (100.0) 88 (100.0) 33 (100.0) 39 (100.0)

Control no intervention
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Table 3 Baseline of Health Promoting Lifestyle Profile-II scores and laboratory test values of the intervention (Initial + total), dropout, and

control groups

Intervention Dropout Differences: Control Differences:
(n=171) (n = 33) intervention (n = 39) intervention
and dropout and control
Total HPLP 2.67 £ 0.36 2.57 + 0.32 ns 2.67 + 0.33 ns
HR 247 £ 0.48 2.34 + 0.50 ns 2.58 +0.43 ns
PA 2.02 + 0.67 1.70 + 0.61 * 191 + 0.54 ns
N 293 +0.35 2.86 + 0.38 ns 2.95 + 0.34 ns
SG 2.68 + 0.49 2.74 £ 0.43 ns 2.75 + 0.58 ns
IR 3.05 + 0.46 2.95 + 0.51 ns 2.98 + 0.48 ns
SM 2.80 £+ 0.49 2.73 + 0.39 ns 2.81 + 0.40 ns
BMI 237+ 32 245 +29 ns 23.6 + 2.7 ns
SBP 130.2 £ 17.8 124.1 £ 145 ns 128.7 + 14.1 ns
DBP 779 £ 10.2 75.7 £ 99 ns 76.1 £ 9.7 ns
TC 2242 + 32.6 208.6 £ 30.8 * 222.0 + 29.5 ns
TG 126.8 £ 74.2 123.9 £+ 56.2 ns 136.6 £ 91.3 ns
HDL-C 60.2 + 144 59.6 £ 15.5 ns 62.0 + 14.1 ns
FBG 77.6 £ 14.6 773 + 114 ns 87.3 £ 10.2 ok

*p < 0.05, #**p < 0.001, according to the unpaired ¢ test

All values are given as the mean + SD

HR health responsibility, PA physical activity, N nutrition, SG spiritual growth, IR interpersonal relations, SM stress management, BMI body
mass index, SBP systolic blood pressure, DBP diastolic blood pressure, TC total cholesterol, 7G triglycerides, HDL-C HDL cholesterol, FBG
fasting blood glucose, HPLF Health Promoting Lifestyle Profile-II, Total HPLP total average of HPLP, ns not significant

The HPLP-II scores and results of laboratory tests for all
subjects at baseline are shown in Table 3. The score of
each subscale of HPLP-II was generally higher in the
intervention than in the dropout group, with the exception
of SG. However, a significant difference was noted only for
PA (p < 0.05).

Concerning the laboratory test data, the value of T-C
(p < 0.05) was significantly higher in the intervention than
in the dropout group.

The scores of HPLP-II and the laboratory test data
showed no significant difference between the intervention
and control groups except for FBG.

Results of the Interim assessment

The scores of HPLP-II by each subscale and values of
laboratory tests in the intervention and control groups
during the four periods of assessment are shown in
Tables 4 and 5.

As shown in Table 4, the score for each subscale of the
HPLP-II in the intervention group at the interim was sig-
nificantly higher than that at baseline (p < 0.01 per item).
The same tendency of improvement was shown in both the
initiation and total groups, with the exception of IR, for
which there was no significant difference in the score of
each HPLP-II subscale between both groups.

@ Springer

As shown in Table 5, significantly lower values of BMI
(p <0.01) and TG (p <0.05) and significantly higher
values of HDL-C (p < 0.01) were present at the interim
than at baseline. However, significantly higher values of
DBP and FBG were seen at the interim than at baseline.

Results of the final assessment

As shown in Table 4, in the initiation group, the scores for
all of the HPLP-II subscales were lower at the final
assessment period than at the interim assessment, with a
particularly significant score reduction in PA (p < 0.001);
however, all subjects maintained significantly higher scores
compared to the baseline, with the exception of IR. In the
total group, a small change was noted in the score of each
subscale between the interim and final assessment, with the
exception for PA. The score for PA in the total group at the
final assessment was significantly higher than that in the
initiation group (p < 0.01).

With respect to the control group, a small change was noted
in all HPLP-II subscales between the baseline and final
assessment. The control group showed a tendency toward
lower scores in all HPLP-II subscales compared to the inter-
vention group, especially for PA and SM (p < 0.01 per each).

As shown in Table 5, in the initiation group, a signifi-
cant improvement in laboratory test values was seen in
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Table 4 The scores of HPLP-II in the intervention and control groups

Intervention group
(n=171)

Initiation group
(n=83)

Total group
(n=88)

Control group
(n=39)

Differences

Differences

. Period of between between
Domains . . .
assessment initiation and intervention
total and control
Baseline 2.67+0.36 2.67+0.37 2.67+0.35 2.67+0.33 ns ns
LT ETT) o EX T Q
Overall  Interim 2914033 #=x 2.94+0.31 ] :l 2.89+0.35 ] ] ] sew ]N5 ns
waw S
HPLP  Final 2.88£0.34 #ww 2.86+0.34 ] o ]NS 2.90+0.34 ]L NS ]NS 2714032 ns s
1-year-after 2.86+0.33 #**# 2.88+0.33 2.84+0.34 ns
HR Baseline 2.47+0.48 2.49+0.52 2.46+0.45 ] 2.58+0.43 ns ns
LT LTS s ET TS
Interim 2774040 ®w+ 2.79£0.36 ] ]Ng 2.75:0.44 ] vee ]NS ns
Final 2.75+0.44 wew 2.73+0.42 g 2.76+0.45 NS NS 2.600.50 ns ns
] NS NS ] NS
|-year-after 2.73+0.42 2.76+0.40 2.70+0.43 ns
SG Baseline 2.68+0.49 2.68+0.51 2.67+0.47 2.75+0.58 ns ns
. LA ET) LR ™ .
Interim 2.8840.49 www 2.94+0.48 ] ] NS eee 2833049 ] ] NS NS s
§ B
Final 2.8240.51 wew 2.85+0.52 ] NS ] NS 2.80+0.50 ] NS ] NS 2.77+0.49 ns ns
1-year-after 2.83+0.45 *#** 2.87+0.45 2.80+0.45 ns
PA Baseline 2.02+0.67 2.040.70 2.00+0.66 1.9120.54 ns ns
Interim 255£0.50 =+ 2.62+0.54 ]”"" e 2.49+0.63 ] e NS ns
] sun [ NS waw
Final 2.5240.58 wew 2.41+0.58 ] v 2.62+0.56 ] NS 1.94+0.58 Bt it
S waw
1-year-after 2.38+0.65 *#* 2.37+0.61 NS 2.40+0.69 ns
IR Baseline 3.05+0.46 3.02+0.49 3.07+0.43 2.98+0.48 ns ns
) ] eee ] NS NS .
Interim 3164042 wew 3.19:0.42 NS . 3.1240.41 NS ns
' ] NS # ] NS NS
Final 3.14£045 www 3.12£0.45 ] NS NS 3.15£0.44 ] NS NS 3.06:0.42 ns ns
1-year-after 3.14+£042 #** 3.15£0.43 3.12+0.42 ns
N Baseline 2.93+0.35 2.95+0.31 2.91+0.39 2.95+0.34 ns ns
see . waw .
Interim 3.09£031 www 3.07£0.30 ] ] wew  3.10£032 ] ]m waw NS o
S S e
Final 3.06£0.34 wew 3.02+0.31 ] N§ J NS 3.09+0.38 ] NS NS 3.00£0.33 ns ns
“ £
1-year-after 3.0840.32 wwx 3.09+0.30 3.06+0.34 ns
SM Baseline 2.80+0.49 2.78+0.47 N 2.82+0.51 2.8120.40 ns ns
) wae waw P v
Interim 2984045 ¥ 2.99:0.43 ] 2.98+0.47 ] . NS ns
. :l NS P ] NS “ N
Final 2.98+0.43 #ww 2.98+0.43 ] NS NS 2.97+0.44 ] NS NS 2.82+0.39 ns #i
1-year-after 2974045 *** 2.99:+0.45 J 2.95+0.45 ns

Domains of HPLP II: see Table 2

Baseline assessment at the beginning of intervention, Interim at the completion of the initiation program, Final at the completion of the total
program, I-year-after at the end of the two-year follow-up

*##% p < 0.001, ** p < 0.01, * p < 0.05 by paired ¢ test (Bonferroni correction)
#Ht p < 0.001, ## p < 0.01, # p < 0.05 by unpaired ¢ test

All values are given as the mean + SD

SBP (p < 0.01), TG (p < 0.01), and HDL-C (p < 0.01)
between the baseline and final assessment. A similar
tendency was seen in the total group, with a signifi-
cant improvement observed for BMI (p < 0.01), SBP
(p <0.001), TC (p < 0.05), and HDL-C (p < 0.001). In
general, more favorable values were seen in the total group
than in the initiation group, with the most notable of these
being a significantly lower TG value in the latter.

In the control group, there was no significant change
between the baseline and final assessment. FBG was sig-
nificantly higher in the control group than in the inter-
vention group.

Results of the 1-year-after assessment

In the initiation group, higher scores were generally noted
in each HPLP-II subscale between the final and 1-year-
after assessment, especially for N (p < 0.05), with the
exception of PA. Compared with the baseline, significantly
higher scores for all HPLP-II subscales were seen at the
1-year-after assessment (p < 0.01 and 0.05). In terms of

the total group, however, lower scores were generally seen
in all HPLP-II subscales at the 1-year-after assessment than
at the final assessment, especially overall (p < 0.05) and
for PA (p < 0.001). Relative to the baseline values, all the
scores for all HPLP-II subscales were significantly higher
at the 1-year-after assessment (p < 0.001 and p < 0.05),
with the exception of IR.

There was no significant difference in each score of the
HPLP-II subscales between the initiation group and total
group at the 1-year-after assessment.

In the intervention group, significantly higher scores
were also seen in all of the HPLP-II subscales (p < 0.001
per each) between the 1-year-after assessment and baseline
assessment.

As shown in Table 5, in the initiation group, the labo-
ratory values for BMI showed significant improvement
(p < 0.05) and those for FBG were significantly lower
(p < 0.001) between the 1-year-after and final assessments.
Compared with the baseline, improvements were generally
seen in all of the items, especially BMI (p < 0.01) and
DPB (p < 0.01), with the exception of FBG (p < 0.001).
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Table 5 The laboratory test values in the intervention and control groups

Period of Iniewenti()n group Inifiation group Tolaigl‘oup C(intml group Differences  Differences
Domains the @170 (@=83) (n=88) (n=39) between between
assessment initiation and  intervention
total and control
BMI Baseline 23.7+3.21 238+3.4 ] 23.6+3.1 ] ves 23.6+2.7 ns ns
Interim 23.5+3.06"** 23.6+3.1 ] NS ] NS . 23.3+2.9 ]M ]«w » ] ns
Final 23.4%3.09% ¢« 23.7£3.3 ] ]NS 23.1£2.8 ] NS ] NS 23.4+2.9 ns #h4
1-year-after 23.3%53. 25 %% 23.5+3.4 23.143.1 ns
SBP Baseline 130.2%17.8 131.7+19.4 ] NS 128.7+16.2 ] NS 128.7+14.1 ns ns
Interim 130.8+16.5 132.6£17.1 ;I ] s NS 129.1+15.8 :I «,n] b . ] ns
Final 123. 615, 9w ws 125.4+16.2 ] N NS 121.8+15.6 ] NS b 130.5+17.1 ns ns
1-year-after 126.3+18.4% 128.8+19.1 123.9+17.4 #
DBP Baseline 77.9%10.2 78.5+10.3 ] 77.3+10.1 ] N 3 76.1£9.7 ns ns
Interim 80.610. 8wus 81.1+11.4 ] ] NS 80.0+10.3 :l *Nt] NS e ] NS ns
Final 76.5+9. 62 76.6+9.6 ] § ses 7T 7644972 ] " ] e 77.711.2 ns ns
1-year-after 74,2511, 4%%% 75.1+11.6 73.4+11.3 < ns
TC Baseline 224.2%32.6 228.9+29.6 ] NS 219.8+34.8 ] NS 3 222.0£29.5 . # ns
Lab Test Interim 225.2+32.7 227.7£30.7 ] NS] Ns] NS 223.0+£34.5 ] *M] # e | **® ] NS ns
Final 217.5£3]. 8 ##x 223.0+£31.8 ] NS NS 212.4+31.1 ] NS 218.4+28.7 ## ns
1-year-after 216.4+30. 8w 223.5+29.1 209.7+31.1 ~ frsieed
TG Baseline 126.7+74.2 127.4+55.8 ] NS 126.1+88.5 ] N I 136.6+£91.3 ns ns
Interim 111.2+89.5 » 119.7+111.2 ] N;| ] Ns 10456624 :l NS ] NS ] xs | Ns ] ns
Final 107.3460.9 = 109.6+49.5 ] NS NS 105.2£70.2 ] NS 116.9+64.5 ns ns
1-year-after 116.9+72. 6% 116.0+52.0 117.8+88.0 - ns
HDL-C Baseline 60.2+14. 4 60.3+15.2 ] 60.013.7 ] s 62.014.1 ns ns
Interim 66,6414, 9*#* 66.0415.6 ] xS ]M ’ Ns 673143 st] wed R ] NS s
Final 64,7514, 9uws 64.2+14.9 ] NS ] - 65.2%15.0 ] e ] e 62.0+14.2 ns ns
1-year-after 62. 5113, 9*** 62.8+14.2 62.2£13.6 ns
FBG Bascline 77.6+14.6 76.9+13.0 ] 78.2+16.0 ] NS 87.3+10.2 ns ns
Interim 79.5F14. 1% 80.0+14.1 ] Nsi| NS] ] vee 79.0+14.2 :I NS ] NS £ ] NS ns
Final 77.249.73 77.4£10.3 ] wew 77.09.2 ] vas wue 86.9+7.8 ns it
1-year-after 93.7+13.0%** 93.3+13.0 94.1+13.3 ns

Domains of laboratory test: see Table 2

Baseline assessment at the beginning of intervention, Interim at the completion of the initiation program, Final at the completion of the total

program, [-year-after at the end of the two-year follow-up

*##% p < 0.001, ** p < 0.01, * p < 0.05 by paired ¢ test (Bonferroni correction)

### p < 0.001, ## p < 0.01, # p < 0.05 by unpaired 7 test
All values are given as the mean = SD

For the total group, a significant improvement was seen
in DBP (p < 0.01) and significantly lower values were
noted in HDL-C (p < 0.01) and FBG (p < 0.001) between
the 1-year-after and final assessments. Compared with the
baseline, a similar tendency was noted in the total and
initiation groups; in particular, there was a significant
improvement in BMI (p < 0.01), SBP (p < 0.001), TC
(p < 0.05), and HDL-C (p < 0.001). In general, more
favorable values were noted in the total than in the initia-
tion group, with especially significantly more favorable
values for SBP (p < 0.05) and TC (p < 0.001).

For the intervention group, significant improvements
were seen in the 1-year-after compared to the baseline
assessment (p < 0.05-0.001), with the exception of FBG
(p < 0.01).

Discussion

As earlier published reports on health promotion [12] and
health education [19] have demonstrated, the most
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effective means to improve lifestyle with the aim of disease
prevention, such as MS, one of the more urgent health
conditions associated with community health, is to
encourage each individual to nurture a self-oriented ability
to improve and maintain an appropriate lifestyle.
Accordingly, we have developed a series of two health
support programs. The first program, the initiation pro-
gram, provides participants with fundamental information
on lifestyle-related diseases, such as MS, and promotes the
concept of self-improvement with respect to each lifestyle
factor by means of individual and/or group instruction by
specialists in their field. The program is characterized by
exercise and nutrition-based health education, partly in the
context of group dynamics. The second program, the
enhancing program, provides participants with technical
ways to employ available exercises, including the effective
usage of hot springs, with the aim of persuading the sub-
jects to experience the pleasure of exercise and become
able to choose exercise suited to their lifestyle. In this
program, participants are provided with a daily calendar for
health improvement on which specific numerical data to
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facilitate the self-assessment of the effectiveness of their
activities can be recorded.

Prior to the study, we hypothesized that it would be
more effective to receive both the initial and enhancing
programs, i.e., the total program, than to only participate in
the initial program. We then conducted the study reported
here to determine which of these two approaches, the ini-
tiation program or the total program, would be more
effective among our subjects for improving lifestyle.

In general, an intervention-based follow-up study such
as the one reported here may involve fundamental issues
that affect the interpretation of the results. One such factor
is the effect of experience on refraining from replying to
the questionnaire [20]; the second is the effect of a
regression to the mean [20].

To reduce these biases, we divided the subjects into two
groups, initiation and total, by employing a method similar
to the randomization of subjects—closely resembling a
double blind method—and compared the scores between
the two groups at four points in time using the paired ¢ test.
We also designated a control group to clarify the effec-
tiveness of the intervention program at baseline and the
final assessment, i.e., a crossover design [20]. As shown in
Tables 4 and 5, there was no significant difference in the
scores of all items at baseline, with different scores
between the two intervention groups and control group at
the interim and final assessments. These results suggest that
our procedures may have reduced the bias due to removing
the experience of completing the same questionnaire and
the effect of regression to the mean.

We demonstrated that the initiation program was effec-
tive in improving the lifestyles of individuals and in sus-
taining this state of self-improvement for 1 year after the
completion of the intervention; this is the same as that
obtained for the total program. The results suggest that both
our programs, initiation and total, were effective in edu-
cating community residents whose test findings indicated
the presence of pre-metabolic syndrome, thereby necessi-
tating a certain degree of management. At the 1-year fol-
low-up after the end of enhancing intervention, both the
total and initiation groups showed the favorable effects of
the initiation program, albeit at slightly lower levels than
the respective levels obtained at the end of the initiation
program. The improvements observed at the 1-year follow-
up in both groups were significant in comparison with the
baseline values. In other words, the effect of the 5-month
initiation program was sustained to a satisfactory level
1 year after the end of the enhancing intervention.

Since the study subjects were individuals who had
consented to participate in the study, a selection bias
toward highly motivated individuals was suspected. The
overall HPLP II score of the subjects was 2.67 £ 0.36 and
that of a sample of residents (aged 20-65 years) from the

same community [21] was 2.54 + 0.37 (p < 0.05), indi-
cating the presence of a selection bias. Nevertheless, the
quality of our study was deemed high, given the following
background: this study employed a randomly selected
control group for comparison with intervention groups; the
study subjects were selected from a community in which
about 33% of the population undergo community-based
basic or other health checkups [21]; 204 of the 751 (27.2%)
residents who were eligible for enrolment agreed to par-
ticipate. This percentage is high compared with those
reported earlier [22].

The intervention program of this study is characterized
by methods that enable program participants to recognize
their poor habits by encouraging them to review their
lifestyles and, on the basis of a lifestyle survey and health
checkup results, set concrete goals for healthier living. The
methods also enable participants to reward themselves for
achieving the goals they have set in terms of health pro-
motion activities and encourage then to review and reset
their goals. Where group health education is employed,
program efficacy can be augmented by group dynamism
[23]. The above methods are similar to the basic items and
methodologies based on Sasaki’s behavior modification
therapy [24]. The WHO [19] described the necessity of
providing both opportunities through which individuals can
acquire accurate knowledge and individualized techniques
to improve their own lifestyles and programs that meet the
various needs of individuals while respecting their inde-
pendence. Within this context, the programs reported here
can be considered to be appropriate.

We found that even the initiation program was signifi-
cantly effective in improving the scores of all HPLP-II
subscales in the participants whose test results indicated
pre-metabolic syndrome. The effectiveness of intervention
was indicated not only in PA and N, but also in other
subscales, such as HR, SG, and SM, with the exception of
IR, although the program focused on PA and N. At the final
assessment, we were able to demonstrate that the enhanc-
ing program maintained the effectiveness of the lifestyle
improvement shown at the interim assessment, demon-
strating a more dominant effect in the total than in the
initiation group, especially for PA and N. Both groups
showed significantly higher scores in all subscales of
HPLP-II at the final assessment in compared to baseline. In
contrast, the control group showed no difference in the
score of each HPLP-II subscale between the baseline and
final assessment, again demonstrating the effectiveness of
both intervention programs. In the total group, there was a
slight decrease in the intervention effect in almost all items
at the 1-year-after assessment in comparison with the final
assessment; this tendency was not clear in the initiation
group. However, both groups showed significantly higher
scores in all subscales of HPLP-II at the 1-year-after than
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that at baseline, indicating that the effectiveness of both
intervention programs was sustained at the end of the
2-year follow-up. However, the scores in almost subscales
of HPLP-II at the 1-year-after assessment were higher in
the initiation group than in the total group, although the
difference was not significant.

Based on these results, we have drawn two important
conclusions that can be used to advance the practice of
intervention in the community. One is the difficulty in
maintaining improved lifestyles, and the other is a suffi-
cient effectiveness of the initiation program, a much
shorter program. In terms of the number of dropouts, it was
noticeable that, during the enhancing program, there were
more dropouts in the total than in the initiation group, even
though the difference was not significant. These results
suggested that, as discussed in an earlier study [25], there
might be an adverse effect of excessive intervention, sug-
gesting the need for an adequate length of intervention. It
was also noticeable that the dropout rate of subjects from
the final to the 1-year-after assessment was greater in the
initiation group than in the total group, although this dif-
ference was also not significant.

The same effectiveness of lifestyle improvement was
noted in the results of laboratory test data in the follow-up.
On the other hand, the BMI in the two groups decreased at
the end of the initiation program compared with baseline,
and this effect was still evident at the end of the 2-year
follow-up, suggesting that it might reflect the effect of a
sustained improvement in lifestyle. As reported by Suka
et al. [9], the results demonstrate the effectiveness and
validity of intervention in the pre-metabolic phase.

Overall, our results demonstrate that the two series of
health support programs we have developed for self-ori-
ented improvement of the lifestyle were effective for
community residents with some health abnormalities rela-
ted to metabolic syndrome. In the near future, we should
develop more compact and short-term programs that pri-
marily focus on introducing the contents of the initiation
program. As reported in an earlier study [26], there are a
number of limitations in such intervention programs aimed
at promoting the self-improvement of an individual’s life-
style by only applying the health support program. To the
residents and staff of Town A, we should emphasize the
importance of arranging the living environment, such as
promoting the use of health-related institutions, of places
for training, and of equipment, and introducing effective
systems to facilitate community health professionals in
their role of encouraging the residents of their community
to practice healthy behavioral habits acquired through a
health support program.

Acknowledgments We would like to extend our deep appreciation
to the staff of the Health and Welfare Section of Town A Municipal

@ Springer

Office, Kumamoto Prefecture, Japan, for their support in our study.
This study was undertaken as a part of a national model project
(“Health-Up” model projects of National Health Insurance) by the
Japanese Ministry of Health, Labour and Welfare.

References

1. National Center for Health Statistics. Advance report of final
mortality statistics. National Center for Health Statistics, Tokyo.
1990.

2. McGinnis JM, Foege WH. Actual causes of death in the United
States. JAMA. 1993;270:2207-12.

3. World Health Organization (WHO). The world health report
2002—reducing risks promoting healthy life. Geneva:World
Health Organization; 2002.

4. Health and Welfare Statistics Association. J Health Welf Stat.
2005;141 (in Japanese).

5. Reaven GM. Banting lecture 1988. Role of insulin resistance in
human disease. Diabetes. 1988;37:1595-607.

6. Kaplan NM. The deadly quartet: upper-body obesity, glucose
intolerance, hypertriglyceridemia, and hypertension. Arch Intern
Med. 1989;149:1514-20.

7. Matsuzawa Y. Pathophysiology and molecular mechanisms of
visceral fat syndrome: the Japanese experience. Diabetes Metab
Rev. 1997;13:3-13.

8. Suka M, Sugimori Y, Yoshida K. MRFS; multiple risk factor
syndrome. Health Sci. 2000;16:188-200.

9. Suka M, Yoshida K. An epidemiological approach to the meta-
bolic syndrome (in Japanese). Jpn J Public Health. 2004;51(8):
623-30.

10. Berkman LF, Breslow L. Health and ways of living: the Alameda
County Study. Oxford: Oxford University Press; 1983.

11. Morimoto K, editor. Lifestyle and health: introduction (in Japa-
nese). Tokyo: Igaku-shoin; 1991, p 4.

12. WHO Regional Office for Europe. Ottawa Charter for health
promotion. Geneva: WHO; 1986.

13. Pender NJ. Health promotion in nursing practice. 3rd edn. Upper
Saddle River: Prentice Hall; 1996.

14. Walker SN, Sechrist KR, Pender NJ. The health-promoting life-
style profile: development and psychometric characteristics. Nurs
Res. 1987;36:76-81.

15. Wei CN, Yonemitsu H, Harada K, Miyakita T, Omori S, Ueda A,
et al. A Japanese language version of the health-promoting life-
style profile (in Japanese). Jpn J Hyg. 2000;54(4):597-606.

16. Walker SN, Volkan K, Sechrist KR, Pender NJ. Health-promot-
ing life styles of older adults: comparisons with young and
middle-aged adults, correlates and patterns. Adv Nurs Sci.
1988;11(10):76-90.

17. Ennis M, Thain J, Boggild M, Baker GA, Young CA. A randomized
controlled trial of a health promotion education program for people
with multiple sclerosis. Clin Rehabil. 2006;20(9):783-92.

18. Armitage P, Berry G. Statistical methods in medical research.
Oxford: Blackwell; 1994.

19. World Health Organization (WHO). New approaches to health
education in primary health care. Geneva: WHO; 1983.

20. Stephen B, Steven R, Warren S, Deborah G, Norman H, Thomas
B. Designing clinical research an epidemiologic approach second
edition. Philadelphia: Lippincott Williams & Wilkins; 2001.

21. Ueki machi, Nursing care insurance and Welfare plan and
Healthy Japan 21 in Ueki town. 2006; pp 18, pp 48. (in Japanese).

22. Egawa K, Oida Y, Arao T, Matsuzuki H, Shirako M, Kasai W.
Efficacy of a community-based weight reduction program to
improve exercise and diet behavior in overweight adults (in
Japanese). Jpn J Public Health. 2007;54(12):847-56.



Environ Health Prev Med (2011) 16:253-263 263

23. Karen G, Barbara K, Frances M. Health behavior and health 25. Rollnick S, editor. Health behavior change. Philadelphia: Har-

education; theory, research and practice, 3rd edn. London: Wiley; court Health Sciences; 1999.

2002. 26. Okamoto A. Background and the problem of “Health up” model
24. Sasaki A. Management of lifestyle related disease-behavior projects of the National Health Insurance (in Japanese). Public

therapy for obesity (in Japanese). Jpn J Behav Med Jpn Soc Health. 2007;71(3):206-9.

Behav Med. 2001;7(2):74-82.

@ Springer



	An intervention study to promote self-improvement of lifestyle in a Japanese community: a new health support program
	Abstract
	Objective
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Subjects
	Outline of the intervention follow-up study
	Measurements
	Statistical analysis
	Ethical considerations

	Results
	The trend in subject dropout during the 2-year follow-up study and comparison of baseline scores between the intervention and dropout groups
	Results of the Interim assessment
	Results of the final assessment
	Results of the 1-year-after assessment

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


