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[Objectives] The Tenshi Health and Nutrition Clinic (T clinic) is a 3-month course that
has been held once a year since 2006 for the prevention and alleviation of metabolic
syndrome (MetS) among local residents. The clinic provides a transtheoretical model
(TTM)-based educational intervention for good exercise and eating behavior, thereby
adjusting physical fitness and diet, which should in turn improve the MetS index. To
examine the educational effect of the T clinic, it is ideal to compare participants who
received proactive intervention with non-participants, but such a reference group has
been instituted only since 2011, 6 years after the start of the T clinic. This study
compared a group of T clinic participants since 2008 with a group of non-participants
since 2011, to scientifically investigate the effect of the T clinic on physical fitness and
the prevention and alleviation of MetS.

[Methods] Female senior subjects of the educated group (n=119, studyl: n=50, study2:
n=69) and the non-educated reference group (n=83, studyl: n=29, study2: n=54). Study
1: Changes in the following parameters after receiving health education and support for
behavioral change during the 3-month T clinic (April-July) were investigated by
comparing the following items between participants in the spring-summer period from
2008 to 2010 (the April-July intervention group) and participants recruited in the same
period in 2011 (the April-July reference group): stages of change in exercise and eating
behavior; self-efficacy (SE) score; social support (SS) score; physical fitness indices;
dietary intake; MetS diagnostic indices. Study 2: Two participant groups which were
recruited since 2011 to examine the effect of the July-October T clinic (the July-October
intervention group and the July-October reference group, respectively), were compared
in a similar manner. To examine seasonal changes in the voluntary movement level, the
April-July reference group was compared with the July-October reference group.
[Results] Study 1: The stage of change in exercise behavior progressed after the
3-month intervention in both groups. SE and SS scores regarding exercise behavior
were increased, and abdominal circumference, blood pressure, and blood glucose level
were improved in the April-July intervention group, but not in the April-July reference
group. Improvement was seen in 5 physical fitness indices (e.g., 3-minute walk) in the
former group and in 2 in the latter group. Progress in the stage of change in eating

behavior, increases in dietary SE and SS scores, and adjustment of nutritional intake
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were confirmed in the April-July intervention group, but not in the April-July reference
group. Improvement of physical fitness and alleviation of MetS, reflecting the
optimization of nutritional intake, were confirmed in the intervention group, indicating
the efficiency of the T clinic educational program. However, two problems remained: 1)
the comparison was made between two groups recruited in different years, hence the
conditions in the two groups were not identically controlled, 2) the timing of the T clinic
(April-July) coincided with when seasonal increases in voluntary physical movement
(e.g., increases in the number of steps) were expected even in the reference group. Study
2 was conducted to address these problems. Study 2: The following parameters
indicated a more pronounced positive effect in the July-October intervention group than
in the July-October reference group: progress in the stage of change in exercise and
eating behaviors, individual SE and SS scores, physical fitness index, and MetS indices
(e.g., abdominal circumference and neutral lipid level). Although nutrient intake levels
were comparable, the physical fitness index was found to be improved more in the
April-July reference group than in the July-October reference group, suggesting the
involvement of seasonal increases in the voluntary movement level in the
spring-summer period.

[Discussion] Examination of the effect of educational intervention during the 3-month T
clinic confirmed more prominent physical fitness improvement and alleviation of MetS
in the intervention group than in the reference group, when the seasonal influence on
the voluntary exercise level was excluded. The T clinic educational program, wherein
TTM-based eating behavior instruction and support for execution of exercise activities
were provided in parallel, was demonstrated to be effective in both improving physical
fitness and alleviating MetS. These findings are meaningful.

[Conclusion] By including the non-intervention group comprising individuals who did
not receive proactive education, this study scientifically verified that the physical
fitness improvement and alleviation of MetS observed in participants in the T clinic

were due to its educational program.
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