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Consideration of ndividual smge of change fo r setting targets of life-style may be the
key Pr the success of diemry ntervention program in comm unity
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We hypothesized that consideration of individual stage of change for setting targets
may help to establish the favorable life-style and in this study we tried to confirm it.
Subjects were the residents of a local town in Japan and found by the annual regular
health checkup to have some abnormal parameters of life-style related diseases. They
were divided by their own decision into two groups; behavioral intervention (BI) group
(n=27) and knowledge-based ordinary intervention (OI) group (n=25). BI group was
made to confirm the hypothesis of this study. Control (C) group (n=28) were
composed with the matched subjects with the intervention groups and did not
participate to the intervention programs. Intervention period was six months. They
had individual counseling three times in every two months. Nutrient intakes were
assessed by using a food frequency questionnaire based on food groups (FFQg). In
the BI group, feasible targets were decided by the subjects themselves with the support
of the community dietitians. The self-check diary was used for monitoring the
achievement of the targets everyday. Body weight, BMI, systolic and diastolic blood
pressure and HDL-cholesterol concentration were significantly improved in BI group
than in C group (P <0.05). The changes of nutrient intakes of the two intervention
groups were similar and became more favorable than those of the C group (P <0.05).
Improvement of behaviors was observed more in the BI group than in OI group (P
<0.01). In conclusion, consideration of the individual stage of change to set-up
targets was confirmed to be the key to establish the new favorable life-style in diet and
exercise.

Introduction

Japanese people have had the longest longevity in the world since 1970’s.  Japanese
ministry of health and welfare reported that life expectancies of Japanese females and
males at birth are 86 and 79 years old, respectively (1). = The elderly population has been
expanding; at present about 21% and expected to be about 30% in 20 years (1). The
percentages of death against total deaths in 2005 were cancer (30.1%), heart diseases
(16.0%), and cerebral apoplexy (12.3%) (1). these diseases strongly related to life style
(mainly diet and physical activity) and we call them “life-style related diseases”. The
numbers of the patients by these diseases are much greater in elderly than young.
Average medical cost (/capita/year) of the whole nation was 251,500 yen (§2,442, about
10% of the income) in 2004(1). The cost of the people younger than 65 years old was
152,700 yen ($1,483), however, that of the elderly people over 65 years was 659,600 yen
($6,404), over 70 years 743,800 yen ($7,221) and over 75 years 815,100 yen ($7,914)(1).
National Health Insurance covers 70% of the cost for the working age populations and 80%
for the elderly and 70% for the high income elderly (1). National Health Insurance is
supported 50% by central government, 25% by local government and 25% by the
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residential municipal office (1). Therefore central and local governments have been
trying to reduce the prevalence of the diseases by various systems. One of the most
important systems is the regular annual medical check-up for all the Japanese over 40 years
old. Another important system established about 10 years ago is the municipal personal
of dietitians. They give the nutrition education to the community residents. Japanese
government made in 2000 the health promotion program called “healthy Japan 217 (2)
which has the various targets on the improvement of health in the nation by 2010. Five
years has passed by now, however, the recent reports said that the most of the targets have
not improved and some of them have been getting rather worse than they were in 2000 (2).
The community dietitians have the responsibility to achieve targets; however, they do not
know exactly how to do the works successfully. In Western countries the behavior
therapies are reported to be useful (3, 4). However, in Japan such reports are very limited.
Behavioral therapy is the same as the therapy to improve self-management and
self-efficacy in the dietary habit. They are known to be effective for the promotion of
health (5-7). It is also known that for the improvement set-up of the proper target and the
adherence to accomplish the target are most important (8-11).  We hypothesized that the

key for the success was consideration of individual stage of change (12) to set targets of
Fi. 1 SelfcheX diary

. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
April Date
Mon| Tue | Wed| Thu | Fri | Sat | Sun | Mon| Tue | Wed| Thu | Fri | Sat | Sun | Mon| Tue
Weight (kg) 63.5163.0 | 63.0 | 63.0 | 63.5163.5]|64.0 |63.563.5]63.063.0|63.0]62.5]62.5]|62.5]62.5
Feeling of the day 1 AlOoO|lOoO|JlO|]O|lalx|]O|O]lAa]lAa] x]|]O|O]|A]|O
1 Regular meal timing xlOoOJlOoO]J]O|]O|]O]| x|]O]J]O]O]O]JO|x]|O]| x]O
) 12 Vegetable in each meal olo|J]o|o]|]o]Oo|x|]O]l]O]J]O]JO|lO]O]| * O
g" 3 Walking 10,000 steps a day x|l OlO|]O| x x x | O]l x|]O]O] x x | O o
[ad

4

N

memo

! good O, normal A, bad x

% achieved O, achieved partly A, not achieved x

life-style and tried to confirm it in this study.

Materials and Methods
Objectves and methods Main results in this study were the changes in biochemical data
and energy and nutrient intakes. We used a table of self-check diary in BI group but not

in OI group.

Intervention groups and intervention method The subjects were the residents of a local
town in Japan with body mass index (BMI) > 25.Okg/m2, systolic blood pressure (SBP)
>140mmHg, diastolic blood pressure (DBP) >90mmHg, fasting serum cholesterol level
>5.5mmol/L, fasting blood glucose level=5.6mmol/L, and/or HbAlc >5.6% by the annual
health check-up. Although they were different from international standards, we used
these criteria in order not to disturb the screening system, which has been used by the
community for many years. The selected subjects were advised to have more detail
examination and counseling at hospitals. The total number of the subjects screened was

137 residents. After the explanation of the study purpose by mail, 74 subjects agreed to
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participate in the study. Intervention group was divided into two groups, behavioral
intervention (BI) group and knowledge- based ordinary intervention (OI) group. Sixteen
subjects dropped out (drop-out rate=22%) and the remaining 58 subjects completed the
study. The differences of individual nutritional counseling between BI group and Ol
group are shown in Table 1. BI group was given the behavioral education in which targets
were decided by the subjects themselves with the help of dietitian and monitor the

achievement of the targets daily by marking on a self-check diary (Fig. 1). In BI group,

stages of change were considered to set targets. The stages of change in subjects were
identified from the conversation together with the information about their occupation,
character, attitude against health and diseases and the results of biochemistry and energy
and protein intakes. In OI group, dietary counseling of a general diet and exercise was
performed at the health center by the same manner as BI group except the use of self-check
diary. By the conversation the subjects could decide the reasonable targets by themselves.
Self-check diary was considered useful for enhancing a self efficacy of subjects, not only
for checking the achievement of targets. The targets were reset as needed based on the
information of a self-check diary. Takashima Y et al. investigated the magnitude of “the
regression to the mean” (13) effect for the changes in serum lipid of 547 Japanese male
during one-year interval between annual health check-up, and reported that the observed
yearly change in each serum lipid level may largely reflect the effect of “the regression to
the mean” in addition to the real yearly biological changes (14). In order to remove the
effect of “regression to the mean” we used average values of annual health checkup for
the past five years in 52 subjects. The final number of the Intervention groups was 27 for
BI group and 25 for OI group. The number of subjects at each point of the trial is shown
in Fig. 2. Controlgroup. Control (C) group was consisted with 28 recipients who were
matched in the various parameters to the intervention groups. Only the difference was

that they did not participate to the intervention program.
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Food frequency questionnaire (FFQg). Food and nutrient intakes were assessed by food
frequency questionnaire (FFQg). The questionnaire was designed to ask about diets over

the previous one month. It took about 30 min. Nutrient intakes were calculated using an
It does not require long
The validity of FFQg was

The difference was only 4% higher by the

ad hoc computer program developed to analyze the questionnaire.
time for the processing of the data and find the dietary habits.
previously confirmed with 7d dietary record.

former method than the latter one, indicating the high reliability (15).

Body size and biochem ical parameters. Community nurses measured height and weight
and blood pressure at the time of the health checkup before and after the study. Blood
was withdrawn before and after the intervention in the fasting condition and biochemical
parameters (total cholesterol, HDL-cholesterol, triglyceride, fast time blood sugar, HbAlc)

were analyzed.

D jetary and exercise habits. Attainment of the new behaviors in diet and exercise by the
intervention were assessed by a questionnaire.  Definitions of the attainment of the new
behavior were the continuation of the dietary habits for more than a month and the exercise

of more than 100 min each week for more than a month.

Statdsdcal analysis. '
Variables. The intakes of energy, 12 nutrients and 15 food groups were calculated. Food
groups were analyzed based on the Japanese Food Composition Table (16).

Intervention groups Control group

Screened
n=137

1
1 1

Screening of subjects with
blood analyses and dictary

Non-participants

Participants
n=63

n=74

Behavioral Knowledge-based ordinary

intervention group intervention group
n=36 n=38

I I

6 mo dictary interventnion

Dietary assessment, Respondents Dropouts Respondents Dropouts Respondents Non-respondents
Blood analyses n=29 n=7 n=29 n=9 n=37 n=16
Removing the influence Screened Excluded Screened Excluded Screencd Excluded
of regression to mean n=27 n=2 n=25 n=4 n=28 =9
Bchavioral Knowledge-bascd ordinary Control group
intervention group intervention group n=28
n=27 n=25

Fig.2 Fbow chartofthissudy
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Statistical tests. Changes of the results within a group at pre- and post-intervention points
were compared by paired t-test. Differences of averages and ratios between the two
groups were compared by unpaired t-test and chi-square test, respectively. The values
among 3 groups were compared by ANOVA and Games-Howell test. Significant level was
P<0.05 and Stat view 5.0J statistical software (SAS Institute Inc., Cary, NC. USA) was
used for all of the analyses.

Results

Table 2 shows the characteristics of the subjects at the beginning of the intervention.
Only the HbAlc concentration was higher in OI groups (P < 0.05).

Table 2. Characteristics of subjects at baselne

C group BIgroup O Igroup
n=28) n=27) n=25)
Age (years)  62.1%6.1 63.144.9 62.146.4
Female (%) 82 85 80
Weight (kg) 56.1£9.2 56.6£9.3 55.3£10.6
BMI (kg/m?)  24.1£3.1 24.442.7 24.1+3.8

SBP (mm Hg) 135.4+19.8 137.5+£21.4 131.3£19.9

DBP (mm Hg) 77.8+£10.5 78.9+11.3 74.1+£9.4
T-chol
(mmol/L) 5.83+0.81 5.99+0.80 5.87+£0.93
HDL (mmol/L) 1.46+0.22 1.38+0.31 1.37+0.31
TG (mmol/L) 2.73£1.32 3.04+1.65 2.63+0.82

FBS(mmol/L)  5.68+1.06 5.66+1.08
6.04+1.37

HbAlc (%) 5.1+£0.7 5.1+£0.7 5.4+0.9

Values are means=+standard deviation.

* Comparison with the control group: P<0.05
Table 3 shows the characteristic changes of the biochemical parameters before and after the

study. Body weight, BMI and SBP and DBP decreased significantly, being -0.92kg.
-0.27Kg/m?, -10.67mmHg and -6.82mmHg, respectively (P<0.01) in BI group.
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Tabl 3.Changes I biochan icalparam eters

C group Hh=28)
©5% CI)

BIgroup f=27)
©5% CI)

O Igroup ©=25)
©5% CI)

P Va]ue1

Weight (kg)
BMI (kg/m®)
SBP (mm Hg)
DBP (mm Hg)

T-chol (mmol/L)
HDL-C (mmol/L)
TG (mmol/L)
FBS (mmol/L)
HbAlc (%)

0.51 (-0.30, 1.33)
0.32 (0.03, 0.67)
-0.43 (4.92, 4.06)
0.21 (-3.11, 3.53)
0.06 (-0.39, 0.28)
0.03 (-0.01, 0.08)
0.23 (-0.12, 0.57)
-0.07 (-0.25,0.12)
0.20 (0.08, 0.33)

-0.92 (-1.86, 0.03)*

-0.27 (-0.64, 0.09)*

-10.67 (-15.83, -5.51)*
-6.82 (-10.68, -2.95)*

-0.18 (-0.41, 0.05)
0.16 (0.09, 0.23)"
-0.12 (-0.66, 0.42)
-0.09 (-0.31, 0.13)
0.10 (-0.27, 0.07)"

-0.04 (-0.79, 0.72)
-0.01 (-0.33, 0.31)
-3.60 (-9.34, 2.14)
-2.40 (-5.50, 0.70)
-0.18 (-0.52, 0.15)
0.08 (-0.01, 0.16)
0.13 (-0.26, 0.51)
-0.33 (-0.66, 0.01)
-0.02 (-0.21, 0.18)

0.003
0.003
0.012
0.020
0.163
0.058
0.503
0.528
0.022

Values are means + standard deviation

Abbreviations: BMI = body mass index, SBP = sistolic blood pressure, DBP = diastric blood pressure,
T-chol = serum total cholesterol, TG = triglyceride.

lcom parison am ong 3 groups
* Comparison with control group: P <0.05

Table 4 shows the changes in energy and nutrient intakes before and after the study. The
decrease in the intakes of energy, protein and fat were significant, being -114.1kcal,
-0.6%E and -1.9%E. respectively (P <0.05) in BI group. OI groups increased the intakes
of dietary fiber (1.3g/1000kcal. P<0.01), potassium (156.5mg/1000kcal, P<0.05), fruits
(24.1g/1000kcal, P<0.05), green and yellow vegetables (7.4g/1000kcal, P<0.05), other
vegetables (38.8g/1000kcal. P<0.051), meat (6.4g/1000kcal, P<0.05) and decreased the
intakes of beverage and favorite foods (-30.6/1000kcal, P<0.05). Differences of the food
and nutrient intakes among the 3 groups were not different at the end of the study
(p>0.05).

Tabl 4 Intekes of energy, nutrentsand foods

C group ©=17) BIgroup (r=27) O Igoup (1=25)
Pre-mtervention Post-intervention Pre-htervention Post-tervention Pre-ntervention Post-intervention

Energy (kcal/d) 1920.56203.9  1878.084262  17463£271.4  1632.4:278.5° 1858.0+356.9  1771.5:358.7
Protein (%E) 15.442.9 15.1:4.8 15.63.9 150:29 * 155437 15.423.1
Fat (%E) 24.9+7.0 23.7£7.0 24.0:89 21246 25.0+7.4 249269
Carbohydlate (%E) " 5615117 58.3+11.2 59.8:12.7 609<11.4 60.4=17.0 59.3212.5
Dietary fiber (g/1,000 kcal) 7.0£1.4 8.1£2.0 82417 8.5+1.8 7.6£1.7 8.9+2.1 "%
K (mg/1,000 keal) 1355.74231.8  1494.242995 1492942440  1530.882949  1453.4+305.6  1609.9+294.5"
NaCl (g/1,000 keal) 5.5+1.2 7.0£2.0" 59414 6.4%1.4 5.7+1.2 6.9+1.5*
Fruits (g/1,000 keal) 41.6£32.9 44.0:30.8 62.4+26.6 70.345.7 5424394 78.3239.3*
gﬁfgof.“:cfl’;l"w vegetables 4734929 5532225 65.4+29.6 65.7428.1 5484274 6226289
Other vegetables (/1,000 kcal.  89.3+40.4 89.2+34 .4 98.1+£36.9 116.5£48.4 91.4+41.4 130.2+56.3 ™
fj:‘:;::“l‘;ﬁses:iz’f";o";‘ica]) 11282608  103.3269.0 89.1483.3 89.9:113.3 93.6+69.1 63.0+48.9%
Meats (/1,000 kcal) 2574147 30.5£17.9 18.2+13.5 21.013.3 225149 28.9+15.2%

Values are means + standard deviation

* Significantly different from the values of pre-intervention within a group: P <0.05
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