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I INTRODUCTION

Hot spas exert a thermal action, a hydrostatic pressure action, a chemical action, and a general
conditioning action', all of which are known to affect humans favorably or unfavorably.

Wang et al’ reviewed spa’s health promotion effects on healthy or slightly unhealthy persons
published over the past two decades in Japan. The probable effects were suggested from 32 studies
(55.2%), but findings from the rest (26 papers, 44.8%) showed little evidence to support this consid-
eration. '

A systematic review’ of randomized controlled trials on the therapeutic and health-promoting ef-
fects of spas showed improvement among patients with rheumatism, osteoarthritis, or lumbago.

The effect of short-term balneotherapy on subjects staying in a spa facility was previously stud-
ied. When health indices before and after balneotherapy were compared, significant improvements
in one or more indices were found when balneotherapy was carried out for 3-7 days®, for 6 days’, or
for 3 days®. Beneficial effects of regular one-day visits to a spa once a week for bathing and lifestyle
education did not persist after the visit had been repeated for only 3 months, but did remain for more
than one year after the visit had been repeated for 6 months’.

Are there any significant differences in health indices between people who have regular and fre-
quent spa bathing in daily life and those who do not? This was the key question of this study.

Sekine et al’ reported the use of spa resorts may have a beneficial effect on the maintenance of
physical and mental health in Japanese employees in a cross-sectional study. With respect to the use
of a resort, the subjects were asked to score using one of the four response categories (never; once
or twice; three or four times; five times or more) when questioned as to whether they went to spa
resorts for the purpose of relaxation in the last 3 years. However, no studies were carried out under
such a detailed condition as one-day visits to spa facilities for bathing in a one-month period, in
which the relationship was examined between frequency of spa bathing and characteristics of the
blood and physical strength. In addition, there were no studies in which not only the bathing habit in
the spa but also that in the home was examined.

The purpose of this study was to clarify the relationship between frequency of bathing in a spa
and at home and the characteristics of the body, blood, and lifestyle in white- and blue-collar male
employees in Japan.

23



Present State of Spa Bathing and Health Condition 145

I METHODS
1. Subjects

The baseline data for two randomized controlled trials in two places in Shimane Prefecture and
Nagano Prefecture were used for this study (Fig.1).

This study was announced on a web site for the exclusive use of Unnan Municipal Office Person-
nel between August and September 2006. Of 311 male workers aged between 30 and 57 years, 43
volunteered to participate in this study. After explanatory meetings held September 25-26, all 43 vol-
unteers (white-collar employees) agreed to be included in this study (participation rate of 14%).

Next, a call for volunteers was made via public information news in local newspapers in Na-
gano Prefecture and public information journals published by large local enterprises from September
through November 2006. As a result, 44 blue-collar employees volunteered to participate in this
study. After explanatory meetings between 14th and 27th November, all 44 agreed to participate in
this study.

The spa facilities that could be visited on a one-day trip were scattered in both prefectures. All
participants could visit one of the spa facilities by car within 10 minutes from their homes or work-
places.

2. Examination

The outcomes of health status were physical indices (height, weight, body mass index [BMI],
waist circumference, hip circumference, and percent body fat), blood profiles (serum glucose, hemo-
globin Alc [Hbaic], fructosamine, lactic acid, total cholesterol [T-C], triglyceride [TG], HDL choles-

Via public news in local morning Visits to nearby 11 enterprises requesting
papers them to inform their employees
1 ! Recruitment period:

2006.9-11
Blue—collar employees between the ages of 30 and 59 years living in

or near Tomi City in Nagano Prefecture

!

Informed consent and evaluation (blue collar, N=44)

Portal site for workers . . Direct letters and e—mails to
in the municipal office Intra-sectional circular all eligible workers

Recruitment period:
l ! ! 2006.8-9

White-collar employees between the ages of 30 and 57 in Unnan municipal
office in Shimane Prefecture (N=311)

!

Informed consent and evaluation (white collar, N=43,14%)

Fig.1 Subject recruitment
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146 H. KAMIOKAetal.

terol [HDL-C], LDL cholesterol [LDL-C], free fatty acid [FFA], GOT, GPT, y-GTP, cholinesterase
[ChE], natural killer cell activity, T cell, B cell, CD4+, CD8+, CD4/8, and uric acid [UA}), strength
(grip strength, abdominal strength, back strength, and anteflexion). The Profile of Mood States
[POMS]>'® was used for the questionnaires on the psychological aspects. The lifestyle items were
from JALSPAQ11 along with some questions (e.g., frequency of bathing in the spa and at home per
month) on behavior patterns.

Blood profiles were examined between 9 to 12 a.m. after fasting longer than 12 hours. For POMS
and lifestyle, subjects were asked in a quiet room to reply frankly about their mood states and life-
style. Evaluation of other indices was made between 6 and 8 p.m. before supper on a day when
blood samples were not obtained.

The methodology (including items of survey and measurement) of this project was approved by

the Ethical Board of Tokyo University of Agriculture in May 2006. There were no adverse events on
the examination.

3. Statistical analysis

A two-sample ¢ test (Welch test) was employed for comparisons between groups with continuous
variables in the analysis. The y’ test and Fisher’s exact probability test were performed with discrete
variables. One-way analysis of variance (ANOVA) and Kruskal-Wallis test were used to investigate
the differences among groups. Differences among groups were judged significant when significance
levels were 5% or less. The SPSS® 11.0J for Windows was used for statistical analysis.

I RESULTS

Table 1 shows the frequency of monthly hot spa bathing. Forty subjects (46%) did not engage in
spa bathing at all. Table 2 shows the frequency of monthly bathing at home. Thirty-five (40%) sub-
jects took a bath every day and 5(5.7%) took no baths.

Table 3 and Table 4 show the relationship between the frequency of spa bathing and physique,
strength, and blood profile. Table 5 shows the relationship between the frequency of spa bathing and
mood status. Table 6 shows the relationship between the frequency of spa bathing and lifestyle. No

variables were significantly correlated with the frequency of monthly hot spa bathing.

Table 1 Frequency and percent of monthly hot spa use

times Frequency (%) Blue collar White collar
0 40 (46.0%) 18 (40.9%) 22 (51.2%)
1 14 (16.1%) 6 (13.6%) 8 (18.6%)
2 16 (18.4%) 12 (27.3%) 4 (9.3%)
3 6 (6.9%) 2 (45% 4 (9.3%
4 6 (6.9%) 2 (4.5%) 4 (9.3%
5 4 (4.6%) 4 (9.1%) 0 (0%
6 0 (0% 0 (0% 0 (0%

7 0 (0% 0 (0% 0 (0%
8 1 (1% 0 (0% 1 (2.3%)

total 87 (100%) 44 (100%) 43 (100%)

n (%)
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Present State of Spa Bathing and Health Condition 149

Table 6 Relationship between frequency of spa use and lifestyle

Frequency per month Never’ Once or twice® _ Over twice®  p value
n 40 17

Regular breakfast Good 38 (950% . 27 (90.0%) 15 (88.2%) 0.864
Not good 2 (5.0%) 3 (10.0%) 2 (11.8%)

Sleeping hours 6.8+1.0 6.71+0.6 69+10 0.794

Snack habit Seldom 17 (42.5%) 13 (43.3%) 7 (41.2%) 0.635
1-2 times a month 3 (7.5% 2 (6.7%) 0 (0%
1-2 times a week 8 (20.0%) 8 (26.7%) 2 (11.8%)
3-4 times a week 6 (15.0%) 2 (6.7%) 3 (17.6%)
Almost every day 6 (15.0%) 5 (16.7%) 5 (29.4%)

Drinking habit Drink 30 (75.0%) 23 (76.7%) 10 (58.8%) 0.441
Used to drink 0 (0% o (0%) 1 (5.9%)
Seldom 10 (25.0%) 7 (32.3%) 6 (35.3%)

Drinking amount 1108 1.3+£09 1414 0.489

Smoking habit Smoking 17 (42.5%) 11 (36.7%) 7 (41.2%) 0871
Used to smoking 9 (22.5%) 7 (32.3%) 4 (23.5%)
No smoking 14 (35.0%) 12 (40.0%) 6 (35.3%)

Daily stress Very strong 4 (10.0%) 2 (6.7%) 4 (23.5%) 0.582
Strong 17 (42.5%) 9 (30.0%) 3 (17.6%)
Normal 14 (35.0%) 15 (50.0%) 6 (35.3%)
Little 5 (12.5%) 4 (13.3%) 4 (23.5%

-Moderate physical activity {(min) . .233.7+£3439 .257.2+361.6 341.5+4352 0.452

Physical activities Always conscious 5 (12.5%) 2 (6.7%) 3 (17.6%) 0.904
consciousness Conscious 16 (40.0%) 16 (53.3%) 6 (35.3%)
Not so much 11 (27.5%) 5 (16.7%) 6 (35.3%)
Seldom 8 (20.0%) 7 (32.3%) 2 (11.8%

Stage of change for Precontemplation 9 (22.5%) 4 (13.3%) 3 (17.6%) 0.984
exercise behavior Contemplation 8 (20.0%) 12 (40.0%) 5 (29.4%)
Preparation 12 (30.0%) 5 (16.7%) 4 (23.5%)
Action 3 (7.5%) 4 (13.3%) 1 (5.9%)
Maintenance 8 (20.0%) 5 (16.7%) 4 (23.5%)

ns: not significant.

Table 7 Relationship between frequency of home-bathing and physique and strength

Frequency per month Under 21 times® 21-27 times® Every day® p value Multiple comparison
n 22 30 35
Age (y) 44281 455+74 452+72 0.838 ns
Height (cm) 169.8+48 169.5+5.7 1704+48 0.744 ns
Weight (kg) 724+124 68.2+6.6 68.61+9.9 0.257 ns
BMI 251+36 23.8%+21 236+33 0.211 ns
Waist circumference (cm) 86.0+9.2 85.1+6.6 83.3x8.7 0.458 ns
Hip circumference (cm) 96.4+76 93.1+6.0 93.7+6.0 0.165 ns
Percent body fat™ (%) 19.8+58 190+4.2 185+5.2 0.610 ns
Right hand grip (kg) 489+73 462+71 50.1+6.9 0.088 ns
Left hand grip (kg) 473+62 43.7+65 476+74 0.062 ns
Anteflexion (cm) 36.3+9.0 33.7%+102 33694 0.540 ns
Abdominal strength (kgf) 32886 30.9+118 306+124 0.766 ns
Back strength (kgf) 388+11.5 36.2+125 36.7+128 0.745 ns
ns: not significant.
meanxSD.

+: Body density=1.0913-0.00116 X skinfold (mm).
% body fat={(4.57/BD)-4.142} x 100.
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Table 8 Relationship between frequency of home-bathing and blood profile

Freguency per month Under 21 times® 21-27 times” Every day® p value Multiple comp
n 22 30 35
Serum Glucose (mg/dL) 9491151 9641114 9294227 0.735 ns
HbAT1c (%) 52+05 52+05 52408 0.921 ns
Fructosamine ( ¢ mol/L) 263.4x234 2649+234 263.1%+27.0 0.960 ns
Lactic Acid (mg/dL) 79+28 89+37 83+36 0.561 ns
T-C (mg/dL) 200.51+23.7 208.11+29.3 20491198 0.554 ns
TG (mg/dL) 151.1+113.2 114.2+56.2 128.7+79.0 0.301 ns
HDL-C (mg/dL) 57.5+15.2 61.8+158 58.6+15.1 0.561 ns
LDL-C (mg/dL) 1144+304 125.7+31.0 1228+21.1 0.341 ns
FFA (mEq/L) 0.5+0.2 05+0.2 0.4+02 0.381 ns
GOT (1U/L) 322+234 250+£106 22.7+59 0.047 * a>c *
GPT (IU/L) 43.3+488 294+184 26.7+15.7 0.101 ns
Y -GTP (1IU/L) 60.8+473 62.1£65.6 471314 0.422 ns
ChE (IU/L) 3725614 363.4+474 36741739 0.879 ns
NK cytotoxicity (%) 36.5+13.1 403159 35.7+£133 0.414 ns
T cell (%) 87650 87.2+41 86.0+5.7 0.445 ns
B cell (%) 51%28 52+34 59+50 0.696 ns
CD4+(%) 41182 4061938 44488 0.207 ns
CD8+(%) 35.8+96 34174 304+70 0.036 * a>c *
CD4/8 1.3+05 1.3+0.7 1.6%07 0.155 ns
UA (mg/dL) 6.2+0.9 62+13 6.14+1.2 0.919 ns

*; p<0.05 by Bonferroni multiple comparison
ns: not significant.
meanxSD.

Table 9 Relationship between frequency of home-bathing and mood state

Frequency per month Under 21 times® 21-27 times® Every day® p value Multiple comparison
n 22 30 35
POMS (T-score)
—Tension 478+99 486+75 491100 0.875 ns
~Depressoin 50.5+9.7 496176 51.01+9.1 0.819 ns
~Anger 4901102 50.6+7.8 496187 0.824 ns
-Vigor 485+9.0 483185 452+9.1 0.264 ns
—Fatigue 482192 51.1+80 50.31+10.1 0.525 ns
—Confusion 51.8+11.1 51.0+75 52.7+85 0.765 ns
ns: not significant.
mean=+SD.

collar employees than in blue-collar employees (data not shown). With regard to blood profiles, the
GOT, GPT, T-C, and LDL-C were significantly higher (p<0.05) in blue-collar employees than in
white-collar employees. Concerning the mood status, the score representing intensity of anger was
significantly higher (p<0.05) in blue-collar employees, whereas that representing intensity of vigor
was significantly lower (p<0.05) in white-collar employees. There were no significant differences

between the two groups in terms of frequencies of monthly bathing in hot spa and at home.
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Table 10 Relationship between frequency of home-bathing and lifestyle

Frequency per month Under 21 times® 21-27 times® Every day® p value
n 22 30 35

Regular breakfast Good 19 (86.4%) 26 (86.7%) 34 (97.1%) 0.248
Not good 3 (13.6%) 4 (13.3%) 1 (2.9%)

Sleeping hours 6.5+0.7 6.9+0.8 68+10 0.160

Snack habit Seldom 9 (40.9%) 13 (43.3%) 15 (42.9%) 0.863
1-2 times a month 2 (91% 1 (3.3%) 2 (5.7%
1-2 times a week 3 (13.6%) 6 (20.0%) 9 (25.7%)
3-4 times a week 2 (91%) 5 (16.7%) 4 (11.4%)
Almost every day 6 (27.3%) 5 (16.7%) 5(14.3%)

Drinking habit. Drink 16 (72.7%) 21 (70.0%) 26 (74.3%) 0.954
Used to drink: 0 (0%) 1 (3.3% 0 (0%
Seldom 6 (27.3%) 8 (26.7%) 9 (25.7%)

Drinking amount 1.5+1.2 1.2+1.0 1.1+08 0814

Smoking habit Smoking 10 (45.5%) 11 (36.7%) 14 (40.0%) 0.863
Used to smoking 3 (13.6%) 7 (23.3%) 10 (28.6%)
No smoking 9 (40.9%) 12 (40.0%) 11 (31.4%)

Daily stress Very strong 2 (9.1%) 5 (16.7%) 3 (8.6%) 0.009 *

Strong 3 (13.6%) 8 (26.7%) 18 (51.4%)
Normal 9 (40.9%) 13 (43.3%) 13 (37.1%)
Little 8 (36.4%) 4 (13.3%) 1 (2.9%)

Moderate physical activity (min) 269.8+4255 257.5+2980 263.11+3914 0.894

Physical activities Always conscious 4 (18.2%) 1 (3.3%) 5 (14.3%) 0.520
consciousness Conscious 10 (45.5%) 15 (50.0%) 13 (37.1%)
Not so much . 4 (18.2%) 7 (23.3%) 11 (31.4%)
Seldom 4 (18.2%) 7 (23.3%) 6 (17.1%)

Stage of change for Precontemplation 4 (18.2%) 4 (13.3%) 8 (22.9%) 0.511
exercise behavior Contemplation 7 (31.8%) 9 (30.0%) 9 (25.7%)
Preparation 8 (36.4%) 5 (16.7%) 8 (22.9%)
Action 0 (0%) 5 (16.7%) 3 (8.6%)
Maintenance 3 _(13.6%) 7 (23.3%) 7(20.0%)

*: p<0.05 bv Kruskal~Wallis test.
mean=*SD on continuous variables.
n (%) on discrete.variables.

IV DISCUSSION

In this study, no significant correlation was found between the frequency of monthly hot spa bath-
ing and health indices. Kagamimori et al.'> made a large-scale investigation of the relationship
between the frequency of spa bathing and WHO-QOL, and found that scores reflecting WHO-QOL
were higher in subjects bathing in the spa more frequently. They pointed out that QOL was a self-
selection bias, and a confounding factor influencing spa bathing.

Although a bias associated with QOL was conceivably present in our study as well, no param-
eters were available to adjust this bias. The preceding study was conducted by means of a complete
enumeration taking all the people at eligible ages in the basic resident’s registration as subjects, and
accordingly had a sufficient sample size. On the other hand, the present study had shortcomings in
terms of sample size and the sampling method, although there were parameters concerning blood,
physique, and bodily strength. It might be possible that the shortcomings of this study resulted in
the failure to detect a significant correlation between the frequency of monthly spa bathing and the
health indices.

The originality of this study is its attempt to find a relationship between the frequency of spa.bath—
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ing and blood profiles (particularly immune functions). However, no significant relationship was
found.

Ohtsuka et al” reported that six-week balneotherapy with a simple thermals has the potential for
augmenting immunological functions and also providing release from stress. In their study, subjects
had spa bathing every day for 6 weeks. In the present study, the frequency of spa bathmg was lower,
and thus might have influenced the results.

The frequency of monthly bathing at home was also not significantly correlated with any health
indices. However, the GOT and CD8+ were significantly higher in the group taking baths 20 times
a month or less frequently than in the group taking baths every day. Intensity of mental stress was
higher in the former group than in the latter. This seems to be true of people who think frequent
bathing poses a considerable problem or prefer a shower to a bath. However, the interpretation of
our findings is difficult.

The results of subgroup analysis indicated that the bodily strength of blue-collar employees was
greater than that of white-collar employees, and some hematological items had higher values in the
blue-collar group. However, there were no significant differences between the two groups in the
frequency of monthly bathing in the hot spa and at home. The above mentioned differences are prob-
ably attributable to the differences in their physical activities and food intake in everyday life.

Several methodological limitations affect the interpretation of our findings. First, ours is a cross-
sectional study, which makes it difficult to determine the causal nature of the association between
frequent spa use and health status.

Second, it is possible that this study had a selection bias. We utilized baseline data for randomized
control trials secondarily, and consequently sampling was not random. As a result, the subject group
in this study was considered to be intensely interested in health. Employees in a tertiary industry en-
gaged in the same type of occupation, whereas those a secondary industry engaged in various sorts
of jobs, including factory workers and caregivers. Since the Sample size was relatively small in addi-
tion, the presence of the type II error in this study was also conceivable.

Third, another disadvantage of this study was that only the frequency of spa bathing was exam-
ined, and the chemical composition of spa water was not analyzed. Kagamimori'* made a system-
atic review on balneotherapy related articles published from 1966 to 2005 and classified ten kinds of
spas by the chemical composition of the waters. In observational and intervention studies to be made

hereafter, the chemical composition of spa water should be examined before further analysis.

V CONCLUSION :

No significant correlation was found between the frequency of monthly hot spa bathing and health
indices among white- and blue-collar employees. Items significantly correlated with the frequency of
monthly bathing at home were GOT (positive), CD8+ (positive), and mental stress (negative). How-
ever, this study had several methodological shortcomings. Therefore, interpretation and generaliza-
tion of the results of this study should be made with extreme caution.
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Summary
The purpose of this study was to clarify the relationship between frequency of bathing in a spa and at home
and the characteristics of the body, blood, and lifestyle of white-collar and blue-collar male employees.
To recruit subjects, two baseline data for randomized controlled trials in two places in Shimane Prefecture and
in Nagano Prefecture were used. In the two-month period between August and September 2006, 43 of 311
white-collar male employees aged between 30 and 57 years in the Unnan municipal office volunteered to par-
ticipate in this study. Similarly, 44 blue-collar workers in Nagano Prefecture volunteered to be involved in this
study as a result of an appeal for volunteers in local newspapers and public information journals published by
large local enterprises from September through November 2006. A total of 87 men were subjects of this study.
Items evaluated in this study with respect to physique included height, weight, body mass index, waist cir-
cumference, hip circumference, and percent of body fat. With respect to strength, they were grip strength,
abdominal strength, back strength, and anteflexion. With respect to characteristics of the blood, they were
serum glucose, hemoglobin Alc, fructesamine, lactic acid, total cholesterol, triglyceride, HDL cholesterol,
LDL cholesterol, free fatty acid, GOT, GPT, y-GTP, cholinesterase, natural killer cell activity, T cell, B cell,
CD4+, CD8+, CD4/8 and uric acid. With respect to mood, Profile of Mood States was evaluated. With respect
to lifestyle, the frequency of monthly bathing in a spa and at home was evaluated.
No significant correlation was revealed between frequency of monthly spa bathing and the health indices in
the white and blue-collar male workers. The items that were significantly correlated (p<0.05) with frequency
of monthly bathing at home were GOT (positive), CD8+ (positive), and mental stress (negative).
In this study, frequency of monthly spa bathing was found to have no significant correlation with the health

indices.

B - T156-8502 HER#HHAREELI-1-1 (Tel 03-5477-2587 Fax 03-5477-2587)
HRHAE MBS EREE ST EMERE
E-mail:hlkamiok@nodai. ac. jp
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Significance of Utilizing Checklists and Statements
for Improvement of the Quality of Studies

Concerning Hot Springs:
evidence grading and various study designs of

epidemiological and clinical studies

Hiroharu KAMIOKA”, Kiichiro TSUTANI?, Mie TAKAHASHI? , Shinpei OKADA?, Nobuyoshi SHIOZAWA?
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Summary

The purpose of this study was to review several kinds of checklists and statements of studies in hu-
man subjects, and to examine reporting methods in order to improve the quality of studies concern-
ing hot springs.

For randomized controlled trials (RCTs), “the CONSORT Statement” (Moher et al. JAMA 2001)
consisting of 22 terms is the most well known checklist. In-addition, different versions and new
checklists have been developed depending upon the content of the studies (such as intervention meth-
ods) or field of the studies. There is also “the QUOROM Statement” (Moher et al. Lancet 1999) for
a systematic review (SR) of RCTs, “the TREND Statement” (Jarlais et al. Am J Public Health 2004)
for nonrandomized controlled trials, “the STROBE Statement” (Elm et al. Ann Inter Med 2007) for
observational studies, and “the MOOSE Checklist” (Stroup et al. JAMA 2000) as a SR of observa-
tional studies. With regard to studies on hot springs, however, terms in the checklists and the state-
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ments described above are insufficient or inappropriate because of difficulties in performing such

studies in a blinded manner, and the diversity of intervention methods, such as the quellen charakter.

Improvement of the quality of reports is important for validation of evidence. In order to improve
the quality of assessments and reports of studies on hot springs, it may be necessary to develop a
unique checklist based on the above-described statements and checklists.

Key words : Balneotherapy, Clinical Trials, Grading of Evidence, Recommendation, Checklists
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