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Comprehensive Health Education Combining Hot Spa Bathing and Lifestyle
Education in Middle-aged and Elderly Women: One-year Follow-up on
Randomized Controlled Trial of Three- and Six-month Interventions

Hiroharu Kamioka,' Yosikazu Nakamura,? Toshiki Yazaki,® Kazuo Uebaba,* Yoshiteru Mutoh,®
Shinpei Okada,® and Mie Takahashi.®

BACKGROUND: This study attempted to clarify the duration of effects of 3- and 6-month comprehen-
sive health education programs based on hot spa bathing, lifestyle education and physical exercise for
women at 1-year follow-up.

METHODS: We examined middle-aged and elderly women who were randomly divided into two groups
and followed up them for one year. Spa programmers instructed subjects for one hour in lifestyle edu-
cation and physical exercise and for one hour in a half bath (salt spring, temperature at 41.5C) once a
week. The program for the 3-month group (n=19) was repeated in the 6-month group (n=14).The evalu-
ation items were body mass index, PWC75%HRmax (by a bicycle ergometer as aerobic capacity),
blood profiles (total cholesterol, HDL cholesterol, arteriosclerotic index, uric acid, and hemoglobin A1c),
profile of mood states, self-rating depression scale, subjective happiness, pains in the knee and back,
and active modification of lifestyle.

RESULTS: There were significant interactions between groups and response over time to aerobic
capacity, hemoglobin A1c, back pain, vigor, fatigue and self-rating depression (respectively, p<0.05).
Duration of effects was longer for the 6-month intervention than for the 3-month intervention.
CONCLUSIONS: Beneficial effects of 6-month intervention on hemoglobin Aic, aerobic capacity, pains
in the back, vigor, fatigue and depression remained significant at the 1-year follow-up. Duration of
effects was longer in the 6-month intervention than in the 3-month intervention.
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Japan is one of the countries most abundant in hot spas. Aed by their local administration.

increasing number of people favor bathing in hot spas because anHot spas exert a thermal action, an action of hydraulic pressure,
increasing number of hot spa facilities are being built all overa chemical action, and a general conditioning aétahof which
Japart. Combining hot spa bathing in a health education programare known to affect humans favorably. Kurabayashi et al. reported
may prove a useful tool to motivate the active participation ofthat exercise therapy in acid alum springs was effective for the
middle-aged and elderly people in the health care projects providehabilitation of chronic obstructive pulmonary diseaganizaki
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et al. reported that underwater exercise in a hot spa pool improvedtervention period, 3 and 6 months, on the results.
the ventilatory function of patients with steroid-dependent Therefore, this study attempted to verify the duration of the
bronchial asthmé& Yokota et al. reported that underwater exer- effects on health status of the 6-month intervention at a 1-year
cise improved not only asthma symptoms, but also depression arfdllow-up, and to compare the duration of the effects on health
mental condition$.A recent study by Mitsunobu et al. showed status between the 3- and 6-month interventions to clarify the
that the effects of spa therapy decreased with increasing levels offluence of the intervention period length on the duration of
bronchial hyperresponsivenéss. effects.
Ohtsuka et al. reported that physical exercise in a simple alka-
line hot spa pool once or twice (30 minutes) a day for six weeks METHODS
was effective for improving immunological functions and as a
stress-relieving action in patients going through rehabilitation forSubjects
cerebrovascular diseasBlobunaga et al. demonstrated that long- Subject recruiting took place at the periodical health checks
term spa therapy over two weeks was not necessarily required f@¢health screening) of Village A in August and September 2002
the quality of life (QOL) to improve, but that a short-stay spa(Figure 1). Among the 266 women aged from 40 to 69 years who
therapy (3-7 days) was sufficient for improvement. attended the health checks (target population 1068, attendance
Furthermore, some previous studies have attempted to investiate 24.9%), 56 women volunteered for the study. They were ran-
gate the effects of comprehensive health education programdomly divided into an intervention group (Group I) of 28 subjects
combined with hot spa bathing. Uehata et al. reported that, asand a control group (Group Il) of 28 subjects. In Survey 1 (3-
result of providing guidance for hot spa bathing, lifestyle educaimonth intervention), 22 of Group | and 26 of Group Il completed
tion, and physical exercise to men of middle and advanced agethe entire program.
weight decrease, lowered blood pressure, and improved metabo-After the Survey 1, all the 26 subjects of the Group Il were
lism of serum lipids were observ&d{amioka et al. reported that transferred to the 6-month intervention group, and the members of
a two-year program of lifestyle education and physical exercis&roup | were left for a follow-up without intervention. The Group
for the elderly that was centered around underwater exercise inlawas given a 6-month intervention and a follow-up 1 year after
hot spa pool 15 times a year effectively maintained serum lipithe completion of intervention (Survey 2).
metabolism and mobility, and that the long-term intervention was The Group Il was shifted from a control to an intervention
effective®* group in the Survey 2 to let every subject participate in the inter-
One of the tasks of hot spa research is the accumulation of ramention program and receive benefits. Thus, the study design was
domized controlled trial (RCT) studies. One report systematicallyadopted with maximum consideration of the ethical aspect of the
reviewed six studies on spa therapy for rheumatic disease patierggudy in cooperation with the health service of the local adminis-
in the Cochrane Library, which attaches much importance to thération. Written informed consent was obtained from subjects
results of RCT? The reviewer concluded that although the affir- after a thorough explanation of the conditions described above.
mative conclusion of each study could not be ignored, the conclu-
sions should be taken with caution because inadequate methoResearch Design
ologies, and the lack of statistical analyses and essential evalu@his research project was comprised of two designs: (1) verifica-
tions were found while the accumulation of RCTs is desirable, théion of the duration of effects on health status of 6-month inter-
favorable results must be reviewed with some skepticism. vention at 1-year follow-up, and (2) comparison of the duration of
Another task of hot spa research is to investigate its effects oaffects on health status between the 3-month and 6-month inter-
healthy subjects. Many studies have reported the therapy resulentions.
of patients with illness and incidental effects, but few studies have
attempted to clarify the effects of hot spa on so-called "relativelyl ntervention
healthy people" who have no severe underlying diseases. In the Survey 1, which has already been reported by Kamioka et
In our previous medium-term study with women of middle andal,®* a 2-hour program covering hot spa bathing, life style educa-
advanced ages, an RCT was conducted to compare a contriidn and physical exercise was given once a week for 12 weeks
group with a 3-month intervention group meeting once a week fo(Table 1). The subjects participated in half bathing up to the chest
hot spa bathing, lifestyle education and physical exercise. In thn an open-air bath (salt spring, bath temperature at'@).5
results, uric acid, arteriosclerotic index, pains in the back, andBathing time was approximately 20 minutes (2 baths of 10 min-
psychological tension decreased in the intervention group. Thates each), which took approximately 60 minutes, including 40
beneficial effects, however, were not sustainable (relapsed) at thminutes for changing clothes, washing the body, and rest (drink-
1-year follow-up®* On the other hand, the effects of a 6-month ing beverages). Two spa programmers prepared the bathing pro-
intervention based on the same weekly comprehensive health edgram and provided guidance while bathing together with the sub-
cation program were persistent at the half-year follow-up. It isjects each time.
necessary to further investigate the influence of difference in an The guidance for lifestyle and physical exercise consisted of
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Target Population (N=1,068; Female, 40-69 years old) of
Health Check in Village A

August 2002

1
Attendance (N=266, 24.9%)

l
Informed Consent Obtained (N=56)

!

Random Allocation

Survey 1 (previous study')| !

Intervention (N=28) Control (N=28)

!

3-month Intervention
Dropout:
Owing to family circumstances (N=5)
Liver cancer (N=1)

Dropout:

Job hunting (N=1)
!

Meniere's disease (N=1)

Baseline Evaluation
September 2002

Evaluation
Intervention Group I VS Control Group December 2002
(N=22) (N=26)
l
l changed from control to intervention for 6 months
Survey 2 !
Intervention Group II | Evaluation
(N=26) December 2002
! l
6-month Intervention
Dropout:
1-year follow-up Owing to family circumstances (N=8)
Hospitalization (N=2)
!
Evaluation
Intervention Group 1T | July 2003
1 (N=16)
1-year follow-up
Dropout:
Hospitalization (N=2) Dropout:
Owing to family circumstances (N=1) Job hunting (N=2)
!
Evaluation Evaluation
December 2003 | Intervention Group 1 VS Intervention Group II | July 2004

(N=19) (N=14)

Figure 1. Subject recruitment and research process.
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Table 1. Protocol for bathing, lifestyle education and exercise.

Intervention Group |
Sessions Main program (contents)
--- Introduction and baseline evaluation
A lecture on appropriate bathing method and bathing
Stretching, indoor-walking, and bathing
Outdoor-walking and bathing
A lecture of nutrition and cooking, and bathing
Sponge-tennis (short tennis) and bathing
A lecture on menopausal syndrome and bathing
Underwater exercise in spa pool (1)
Prevention exercise for knees and back pain, and bathing
Rhythmic exercise and bathing

10 Underwater exercise in spa pool (2)

11 Outdoor-walking and bathing
--- evaluation

----- 1-year follow-up - - - -
--- evaluation after 1-year
Rates of attendance 9.9 (90.0%}.4times (range:7-11 times)
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Intervention Group Il
Sessions Main program (contents)
--- Introduction and baseline evaluation
A lecture on appropriate bathing method and bathing
Stretching, indoor-walking, and bathing
Sponge-tennis (short tennis) and bathing (1)
A lecture on nutrition and cooking, and bathing
Rhythmic exercise and bathing (1)
A lecture on menopausal syndrome, and bathing
Cutdoor-walking and bathing (1)
Underwater exercise in spa pool (1)
Prevention exercise for knees and back pain, and bathing
Underwater exercise in spa pool (2)
Outdoor-walking and bathing (2)
Underwater exercise in spa pool (3)
Outdoor-walking and bathing (3)
Cooking for calorie control, and bathing
Underwater exercise in spa pool (3)
Rhythmic exercise and bathing (2)
Sponge-tennis (short tennis) and bathing (2)
Ground golf
Rhythmic exercise and bathing (3)

20 Underwater exercise in spa pool (4)
--- evaluation

----- 1-year follow-up + -+«
--- evaluation after 1-year
Rates of attendance 18.9 (94.5%)1.2 times (range: 16-20 times)
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* : Staff members; spa programmer, public health nurse, dietician, exercise
instructor, and physical therapist.
T: A salt spring (open-air bath, 41C5.
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lectures (health education) and various types of physical exercigexact probability test was performed with discrete variables. A
as shown in Table 1. Each session took approximately 60 mirnrepeated-measures of variance (ANOVA) was used to investigate
utes. Dieticians, public health nurses, physical therapists, anthe differences of change (2 groups3 times) between groups.
exercise instructors, in addition to the two spa programmers, tooRifferences within and among groups were judged significant
part in the lectures and exercise. This 2-hour program was givewhen significance levels were 5% or less. The SP9)J for
once a week for 24 weeks in Survey 2 during the period fromWindows was used for statistical analysis.

December 2000 through June 2003. The contents of Table 1 were

repeated twice. The method and staff were the same (Table 1). RESULTS

Instructions on Daily Life Table 2 shows the status of underlying diseases. No significant
Guidance on daily life during intervention emphasized increasinglifferences were found between the two groups in age, internal
physical activity, such as walking instead of driving a car anddiseases, orthopedic diseases, or height (Table3).

using stairs instead of using an escalator or an elevator. As for Table 4 shows the comparison of baseline values between the
dietary guidance, a leaflet was distributed showing the adequatubjects who completed the program (completed) and those who
amount of energy intake studied in the program (Table 1). As fodropped out (dropout) in interventions | and Il. No significant dif-
bathing, daily bathing at home or spas was recommended atfarences were found in any of the variables. In Group I,
suitable water temperature (404} in a half-bath. Subjects were PWC75%HRmax increased (from 638 17.1W to 69.8+

encouraged to maintain the same attention to lifestyle. 19.8W) by the intervention, but declined again at the 1-year fol-
low-up. In Group Il, PWC75%HRmax increased (from 68:0
Examinations and Outcomes 16.4W to 82.5t 17.5W) by the intervention, and remained high

The outcomes of health status were physical indices (heigh{81.1+18.8W) even at the 1-year follow-up (Table 3). There was
weight, and body mass index [BMI]), blood profiles (total choles-a significant interaction between groups and response over time in
terol, HDL cholesterol, arteriosclerotic index, uric acid, and relation to the aerobic working capacity (p<0.05).
hemoglobin Alc [HbAlc]), subjective happiness (Visual Table 5 shows the results of the blood profiles. In Group II,
Analogue Scale: VAS), severity of pain in the knee and back, an#iibAlc decreased (from 5.380.29% to 5.11%0.26%) by the
physical working capacity (PWC75%HRmax) by a bicycle intervention, and remained low at the follow-up (5410.27
ergometer as aerobic capacity. The POMS (Profile of Moodmg/dL). There was a significant interaction between groups and
Statesy**and the Self-rating Depression Séaleere used for the response over time to the HbAlc (p<0.05).
questionnaires on the psychological aspects. The number of activeTable 6 shows the results of subjective happiness and subjec-
modifications of lifestyle was asked by a questionnaire on the foltive pain in the knee and back. In group Il, back pain decreased
lowing eleven behaviors: dietary intake, between-meal snackgfrom 26.2+ 20.1% to 17.7t 19.2%) at the end of intervention
sodium intake, weight control, drinking, smoking, working, exer- period, and the effect was sustained at the 1-year follow-up (17.7
cise habits, sleep and rest, stress busters, and dental care. Eachl7.1%). In Group |, pains in the back were alleviated immedi-
item was scored either 1 or 0 (active =1, non active=0), and thately after the intervention (from 235 28.4% to 14.2+
total score ranged from 0 to 11. No blind test was used for thes21.5%), but tended to return to the baseline level one year later.
measurements. There was a significant interaction between groups and response

Blood profiles were examined between 9 to 11 a.m. after fastever time to back pains (p<0.05).
ing longer than 12 hours. Aerobic capacity was measured on a Table 7 shows shifts in mental and psychological status and the
bicycle ergometer (Aero Bike 75XL-Il, Combi Corp.), as a ramp number of active modification of lifestyle. There were significant
test with a continuous increase in load starting from an initial loadnteractions between groups and response over time in terms of
automatically programmed by sex, age and weight. Physicavigor, fatigue and self-rating depression (p<0.05).
Work Capacity (PWC75%HRmax) was calculated at 75% of the The number of active modification of lifestyle improved both
HRmax estimated from sex and age. For POMS, subjects weilia Groups | and Il, but it was not significant.
asked while in a quiet room to answer frankly about their mood No subjects complained of pains or sick feelings during the
states during the past week. entire program, including the measurement.

The methodology (including the protocol and items of survey Compliance after the interventions was evaluated by exercise
and measurement) of this study was approved by the Ethicdlabits in daily life. In group Il, no one had any particular exercise
Board of the Laboratory of Physical Education and Medicine habits at baseline. Eight (57%) of the 14 subjects established a

Mimaki Social Welfare Corporation. voluntary exercise club in August 2003, and continue to gather
once a week until final evaluation for underwater exercise in spa
Statistical Analysis pool and other various sports. Two (14%) started self-exercise

A two-samplet test (Welch test) was employed for comparisons(e.g., walking, exercise in spa pool) once or more per week. The
between groups with continuous variables in the analysis. Fishertemaining 4 (29%) showed no behavioral change. In Group |, no
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Table 2. Clinical characteristics of subjects.

Intervention Group | Intervention Group Il
Baseline
N 28 28
Age (meantSD) 59.4t8.6 58.7t7.1 ns
Medical history (Internal medicine)
Hyperlipidemia 6 (21%) 4 (14%) ns
Hypertension 5 (18%) 7 (25%) ns
Diabetes 1 (4%) 0 (0%) ns
Medical history (Orthopedics)
Knee OA 3 (11%) 4 (14%) ns
Lumbar spine OA 1 (4%) 0 (0%) ns
Osteoporosis 0 (0%) 1 (4%) ns
Final evaluation
N 19 14
Age (meantSD) 61.6t7.9 61.4t7.4 ns
Medical history (Internal medicine)
Hyperlipidemia 5 (26%) 2 (14%) ns
Hypertension 5 (26%) 5 (36%) ns
Diabetes 1 (5%) 0 (0%) ns
Medical history (Orthopedics)
Knee OA 3 (16%) 1 (7%) ns
Lumbar spine OA 1 (5%) 0 (0%) ns
Osteoporosis 0 (0%) 0 (0%) ns

ns: not significant, two-sample t test for continuous variables and Fisher's exact test for
categorical variables.

Table 3. Effect of intervention on physical characteristics and aerobic working capacity fratsardard deviation)

Intervention Group | (n=19) Intervention Group Il (n=14)
After 3  After 1 year After 6 After 1 year Greenhouse-

Variable Baseline months follow-up Baseline months follow-up Geisser p value
Height (cm) 152.4 152.3 152.4 152.5 152.4 152.4 >0.05

+ 5.6 + 5.6 +57 + 4.8 + 4.8 + 4.9
Weight (kg) 56.8 56.3 57.5 61.6 60.3 60.2 >0.05

+77 +79 + 8.4 =+ 10.3 =+ 10.2 + 10.1
BMI (kg/m?) 24.4 24.2 24.8 26.3 25.7 26.0 >0.05

+ 2.8 +31 + 3.2 + 3.6 + 35 + 3.3
PWC75%HRmax (w) 63.8 69.8 66.9 68.0 82.5 81.1 0.038

+17.1 + 19.8 + 14.3 + 16.4 +17.5 + 18.8
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Table 4. Characteristics of those who completed program and dropouts.
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Intervention Group |

Intervention Group I

Variable Completed  Dropout Completed  Dropout
Number 19 9 14 14
Height (cm) 152.4+5.6 153.2:55 ns 152.5t4.8 153.8+54 ns
Weight (kg) 56.8+t7.7 57.3£7.5 ns 61.6-10.3 60.1t£7.2 ns
Body mass index (kg/fn 24.4+28  24.4+27 ns 26.3:23.6 25.4+3.1 ns
PWC75%HRmax (w) 63.8=17.1 61.2+15.5 ns 68.0£16.4 65.8£15.9 ns
Total cholesterol (mg/dL) 213+33 211+29 ns 224+ 36 21731 ns
HDL cholesterol (mg/dL) 57.3t11.3 56.8+12.7 ns 56.0£11.8 57.2+105 ns
Arteriosclerotic index 2.86t0.90 2.71+0.92 ns 3.17£1.15 2.79£0.99 ns
Uric acid (mg/dL) 443+1.14 431t1.05 ns 456:0.69 4.34+0.88 ns
HbAlc (%) 5.34+£0.60 5.29+0.57 ns 5.38£0.29 5.37£0.44 ns
Subjective happiness (%) 68.7£11.8 67.4t12.2 ns 68.1t17.3 67.6t14.1 ns
Knee pain (%) 17.2£19.8 18.2£17.0 ns 23.3+21.1 21.7£19.8 ns
Back pain (%) 23.5+28.4 21.2+21.0 ns 26.2+20.1 24.6+185 ns
Profile of Mood States (POMS: T-score)
Tension 45.3£6.3 47.2+£59 ns 44.3£5.3 45.0£6.9 ns
Depression 46.3+6.1 46.9t57 ns 47.4+46  47.1£56 ns
Anger 45.1+6.6 47.2£6.9 ns 46.3+5.1 46.8£5.9 ns
Vigor 52.3+10.5 51.2+82 ns 55.4+6.3 53.1+82 ns
Fatigue 44.2+6.0 458+6.6 ns 45.2+8.3 46.5t89 ns
Confusion 459+75 46.3:6.3 ns 47.3£6.8 47.0£7.6 ns
Self-rating depression scale (pts) 31.8t75 32.2+6.9 ns 32.1£6.3 33.0£74 ns
Active modification of lifestyle (no.) 41+2.1 44+25 ns 47+2.7 45+2.1 ns
Value: meant SD. Two-sample t test (Welch test): ns; not significant.
* . Arteriosclerotic index = (Total cholesteroHDL cholesterol)/HDL cholesterol
**: 100%: maximal happiness, 0%: maximal unhappiness.
T: 100%: maximal pain, 0%: no pain.
Table 5. Effect of intervention on blood profile.
Intervention Group | (n=19) Intervention Group Il (n=14)
After 3  After 1 year After 6 After 1year  Greenhouse-
Variable Baseline months follow-up Baseline months follow-up  Geisser p value
Total cholesterol (mg/dL) 213.3 207.3 216.4 223.9 225.4 223.2 >0.05
+ 33.3 + 30.1 + 434 + 35.6 + 32.9 + 33.6
HDL cholesterol (mg/dL) 57.3 58.1 57.6 56.0 56.1 57.5 >0.05
+ 11.3 +11.4 + 12.7 + 11.8 + 10.1 + 13.8
Arteriosclerotic index 2.86 2.68 2.88 3.17 3.25 3.06 >0.05
+ 0.90 + 0.83 + 0.98 + 1.15 + 1.16 +11
Uric acid (mg/dL) 4.43 4.14 4.25 4.56 4.27 4.25 >0.05
+1.14 + 1.12 +1.20 + 0.69 + 0.76 + 0.76
Hbaic (%) 5.34 5.50 5.46 5.38 5.11 5.17 0.042
+ 0.60 + 0.58 + 0.62 + 0.29 + 0.26 +0.27

mean= standard deviation

Arteriosclerotic index = (Total cholesterel HDL cholesterol) / HDL cholesterol
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Table 6. Effect of rates of subjective happiness and pain (knee and back).

Intervention Group | (n=19)

Intervention Group Il (n=14)

After 3  After 1 year After 6 After 1year  Greenhouse-
Variable Baseline months follow-up Baseline months follow-up  Geisser p value
Subjective happiness (%) 68.7 71.0 67.5 68.1 69.8 68.5 >0.05
+11.8 + 16.0 + 18.8 + 17.3 + 17.2 + 18.0
Knee pain (%) 17.2 16.6 15.6 23.3 24.0 21.2 >0.05
+ 19.8 + 25.6 + 16.9 +21.1 + 25.7 +17.9
Back pain (%) 235 14.2 20.5 26.2 17.7 17.7 0.025
+ 28.4 +21.5 + 27.3 + 20.1 + 19.2 +17.1
Tested after root transform of knee and back pain (visual analogue scale)
mean= standard deviation
* 1 100%: maximal happiness, 0%: maximal unhappiness
T :100%: maximal pain, 0%: no pain
Table 7. Psychological status and active modification of lifestyle.
Intervention Group | (n=19) Intervention Group Il (n=14)
After 3 After 1 year After 6 After 1year  Greenhouse-

Variable Baseline months follow-up Baseline months follow-up  Geisser p value

POMS (T-score)

- Tension 45.3 43.2 47.2 44.3 44.9 43.5 >0.05
+ 6.3 + 6.0 + 6.9 + 5.3 + 4.6 +77

- Depression 46.3 46.0 49.8 47.4 46.1 45.6 >0.05
+ 6.1 +51 + 8.9 + 4.6 + 5.0 +55

- Anger 45.1 44.3 46.6 46.3 44.4 44.2 >0.05
+ 6.6 +55 +6.2 +5.1 + 4.0 +55

- Vigor 52.3 54.1 52.7 55.4 60.3 57.8 0.047

+ 10.5 +8.1 + 10.5 +6.3 +8.3 +87

- Fatigue 44.2 435 47.9 45.2 42.6 42.7 0.035
+ 6.0 +58 +76 + 8.3 + 5.0 +4.8

- Confusion 45.9 45.2 49.5 47.3 45.4 46.2 >0.05
+75 + 5.8 +738 + 6.8 +5.9 + 4.6

Self-rating depression scale (pts) 31.8 29.8 32.1 321 29.7 27.9 0.045
+75 +56 +6.3 +6.3 + 6.4 *6.1

Active modification of lifestyle (no.) 41 4.8 4.7 4.7 55 5.2 >0.05
+2.1 +2.9 +2.4 +2.7 +2.6 +2.9

mean= standard deviation
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one had any particular exercise habits at baseline. Eleven (58%fits of more frequent intervention (more than once a week).

of 19 subjects temporarily joined short-term health classes held The present study was spread over two years from baseline to
by the public administration, but no exercise habit in daily life follow-up. Twelve subjects dropped out in Group Il during the
was observed since then. Two (11%) started walking, and thprocess. Because no significant differences were found between

remaining 6 (31%) were not involved in any exercise. subjects who completed the process and the dropouts at baseline,
this may have produced a type-ll error. However, it is important
DISCUSSION to determine the reasons for these discontinuations in order for the

health administration to examine methods of intervention. The

The subjects were recruited from individuals who underwentdropouts were asked to tell why they left, if possible, or in a writ-
health checks in their municipality and were divided randomlyten note by mail if verbal communication was difficult. No sub-
into two groups. No significant differences were found betweerject indicated they dropped out because of dissatisfaction with
the two groups in any baseline values of age, underlying diseasesiis study. Their reasons included "emergence of new roles at
physical properties, blood profiles, and mental and psychologicahome to take care of the more elderly or grandchildren," "getting
status. Therefore, the comparison of the two groups was assumadob," "hospitalization for an aggravated underlying disease" and
to be valid as a study design. "malignant tumor found." There may also have been underlying

Group | of the 3-month intervention yielded good improve- reasons such as difficult human relationships within the group.
ments in aerobic capacity, uric acid in serum, pains in the back, The average age at the start of the intervention in Group Il was
and tension immediately after the intervention, but the value$8.7 = 7.1 years, which is one of the major transitional periods in
tended to return to the baseline level at the 1-year follow-up. Thifife stage, and where preparation for further aging and shifts in
indicates that a 2-hour intervention once a week for three monthgresent family relationships take place. This result may suggest a
may not be sufficient. problem with long-term intervention (e.g., once a week for longer

According to the Transtheoretical model of behavior changehan six months) that tends to yield better benefits, but is likely to
(TTM) for exercisey supposedly, subjects in Group | were at result in more dropouts. The lack of intention-to-treat analysis
Stage Il (contemplation) when they first participated in the pro-further limits the discussion.
gram because no one practiced any particular physical exerciseBack pain was significantly alleviated in the 6-month interven-
prior to the intervention. The reduction of interventional effectstion group in the present study. Strauss-Blasche et al conducted a
during the 1-year follow-up period suggests that the subjects magonthly survey on mood and pains in 268 women who were
have reached Stages Ill (preparation) or IV (action) by the intertreated for non-inflammatory chronic pains in the back and
vention, but not Stage V (maintenance). arthralgia at a hot spa clinic in Austtialhey reported improved

In Group Il of the 6-month intervention, on the other hand,mood and pain relief in spring and autumn, and that temperature,
effects persisted in aerobic capacity,adppains in the back, pain, and mood are interrelated. In the present study, both follow-
vigor, fatigue and depression even at the 1-year follow-up. Theip evaluations made in June and December demonstrated positive
attendance rate was very high (94.5%), in spite of the doubledffects. Taking into account the low temperature of winter and
number of sessions compared to Intervention . Compliance oassociated changes (levels of physical activity, appetite, etc.) as
physical activity remained high during the following period as confounding factors, the effects of Group Il, which underwent
more than half of the Group Il subjects participated in the volun4intervention during the winter, may be even higher than the indi-
tary exercise club. These facts exemplify that the most subjects ioated values including the outcomes of significant difference
Group Il have reached Stage V (maintenance) in TTM. The for{e.g., PWC75%HRmax and kia). Seasonal confounding is one
mation of a voluntary exercise club may be the result of groupf the potential limitations in the present study.
dynamics developed during the half-year of communication In the current study, subjects first underwent lifestyle education
among participants, and of the supportive advice given by thand physical exercise for 60 min before bathing in an open-air hot
staff (e.g., recommendations on location and teaching staff). Tealt spring for 60 min including time for changing clothes and
sustain the effects of intervention, these kinds of social supponvashing the body. Relatively vigorous women of middle and
from the peer and staff members seem to be essential. Short-teladvanced ages prefer bathing after physical exercise in general.
intervention, such as once a week for three months, is an easy patewever, Horikiri et al. reported that elderly people have more
tern to conduct as a program by the municipality. However, themproved exercise tolerance after bathihGrom the viewpoint
above negative results of such a pattern provide valuable suggesf nursing care and illness prevention, the practice of light physi-
tions for health administration policies in order to achieve long-cal exercise (e.g., stretching) after bathing may be more appropri-
term goals. One indication is the necessity for longer interventiorate for the somewhat frail elderly. Further research on suitable
to support compliance, e.g., 6 months. Another indication is tantervention methods in line with ADL, including timing of
add more instruction, for instance, instructions on daily life tobathing, is important for building health with hot spa bathing.
modify and establish an active lifestyle. The influence of the fre- This study concerns the effects of intervention using a combi-
quency of intervention needs to be examined concerning the bemation of hot spa bathing, lifestyle education and physical exer-
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cise for women of middle and advanced ages, but there is no con-

trol group of hot spa bathing alone. Therefore, the specific effects 7.
of the hot spa bathing can not be determined, which in turn limits
the scope of discussion. The significant effects of the 6-month
intervention, in particular, should be understood as an achieve-
ment from the standpoint of comprehensive health education pro-
grams that includes utilization of hot spa bathing.

It is assumed that combining health education programs and
imposing certain active tasks on participants, as in the present
study, is essential. Passive hot spa bathing alone would be diffi-
cult as a health policy for municipalities. The accumulation of 9.
RCT studies with diverse and realistic designs based on behav-
ioral science is expected to clarify evidence for the effects of hot
spa bathing.

The present study was an irregular randomized controlled trial,
in which the control group was turned into an intervention group
halfway through the study period. However, it was successful in

8.

showing that the once-a-week intervention for six months wasl1.

likely to produce more effects than that same frequency for three
months.

In conclusion, the beneficial effects of a 6-month intervention12.

on Hmzic, aerobic capacity, back pain, vigor, fatigue and depres-
sion remained significant at 1-year follow-up. Duration of bene-

fits was longer in the 6-month intervention than in the 3-month13.

intervention.
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