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Short Running Title: Present State of Spa Bathing and Health Condition

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 participate 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. |

Ttems evaluated in this study with respect to physique included héight, weight, body mass
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index, waist circumference, 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, fructosamine, lactic acid,

total cholesterol, triglyceride, HDL cholesterol, LDL cholesterol, free fatty acid, GOT, GPT, v

-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.

Key words: spa, bathing, white-collar employees, male
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I INTRODUCTION

Hot spas exert a thermal action, 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 health 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 consideration.

A systematic review® of randomized controlled trials on the therapeutic and
health-promoting effects 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 studied. 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 days4, for 6 dayss, or for 3 days6. 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 frequent 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

27



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.

II 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 Personnel
between August and September 2006. Of 311 male workers aged between 30 and 57
years, 43 volunteered to paﬁicipate in this study. After explanatory meetings held
September 25-26, all 43 volunteers (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 Nagano 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
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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 workplaces.

2. Examination

The outcomes of health status were physical indices (height, weight, and body mass index
[BMI], waist circumference, and hip circumference, percent body fat), blood profiles (serum glucose,
hemoglobin Alc [Hba,c], fructosamine, lactic acid, total cholesterol [T-C], triglyceride [TG], HDL
cholesterol [HDL-C], LDL cholesterol [LDL-C], free fatty acid [FFA], GOT, GPT, 7 -GTP,
cholinesterase [ChE], natural killer cell activity, T cell, B cell, CD4+, CD8+, CD4/8, and uric acid
[UAY), strength (grip strength, abdominal strength, back strength, and énteﬂexion). The Profile of
Mood States [POMS]g’m was used for the questionnaires on the psychological aspects. The lifestyle
items were from JALSPAQ'! along with some questions (e.g., frequency of bathing in the spa and at
home per month) on behavior pattern.

Blood profiles were examined between 9 to 12 a.ﬁ. 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
lifestyle. 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
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with continuous variables in the analysis. The x * 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.

IIT 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%) subjects took a bath every day and 5(5.7%) took no baths
or showers. |

Table 3 and table 4 show no 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 showé the relationship between the
frequency of spa bathing and lifestyle. No variables were significantly correlated with
the frequency of monthly hot spa bathing.

Table 7 shows no relationship between frequency of home-bathing and physique
and strength. Table 8 shows the relationship between frequency of home-bathing and
blood profile. The GOT and the CD8+ were significantly higher in a group with
frequencies of monthly bathing below 21 than in a group taking baths every day.

Table 9 shows no relationship between frequency of home-bathing and mood
status. Table 10 shows the relationship between frequency of home-bathing and lifestyle.
The lower the frequency of monthly bathing was, the greater the mental stress was.

Results of subgroup analysis between white-collar and blue-collar employees
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showed that right hand grip, abdominal and back strength were significantly higher
(p<0.05) in blue-collar employees than in white-collar employees, whereas anteflexion
strength was significantly higher in white-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 sigpiﬁcantly 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.

IV DISCUSSION

In this study, no significant correlation was found between the frequency of
monthly hot spa bathing 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 factc;r influencing spa
bathing.

Although a bias associated with QOL was conceivably present in our study as
well, no parameters 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
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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 bathing 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 potentiél 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 bathing 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 D8+ were significantly higher in the
group taking b;':lths 21 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 finding 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 probably attributable to the
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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 secondary industry engaged iﬁ the same type of occupation,
whereas those a tertiary industry engaged in various sorts of jobs, including factory
workers and caregivers. Since the sample size was relatively small in addition, 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 examined, and the chemical composition of spa water was not analyzed.
Kagamimori'® made a systematic 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). However, this study had several methodological

shortcomings. Therefore, interpretation and generalization of the results of this study
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should be made with extreme caution.
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Public via news in local moming Visits to nearby 11 enterprises requesting

papers them to inform their employees
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Blue-collar employees between the ages of 30 and 59 years living in
or near Tomi City in Nagano Prefecture
1
Informed consent and evaluation (blue collar, N=44) I
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White-collar employees between the ages of 30 and 57 in Unnan
municipal office in Shimane Prefecture (N=311)

1

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

Fig. 1 Subject recruitment
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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 (4.5%) 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 (1.1%) 0 (0% 1 (2.3%)

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

n (%)
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Table 2 Frequency and percent of monfh!y home—bathing

times

Frequency (%)

Blue collar

White collar

NN N NN NN NN ol el cmd el ok sk sl md ok
m\lm(ﬂ-hool\)—Locom\‘o)m_hwi\’_‘o(omﬂc’m-hwl\)—-‘o

(S}

1

0
0
0
1

1

0
0
0
1

0
2
0
1

3
0
0
0
0
7
0
1

0
3

(5.7%
(1.1%)
(0%)
(0%)
(0%)
(1.1%)
(1.1%)
(0%)
(0%)
(0%)
(1.1%)
(0%)
(2.3%)
(0%)
(1.1%)
(3.4%)
(0%)
(0%)
(0%)
(0%)
(8.0%)
(0%)
(1.1%)
(0%)
(3.4%)

9 (10.3%)

4

13 (14.9%)
35 (40.2%)

(4.6%)

3 (6.8%)
1 (2.3%)
0 (0%
0 (0%
0 (0%
0 (0%
0 (0%
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0 (0%
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0 (0%
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3 (O
0 (%
0 (0%
0 (0%
0 (0%
5 (0%
0 (0%
1 (0%
0 (0%
0 (0%
6 (13.6%)
1 (2.3%
5 (11.4%)
18 (40.9%)

2 (4.7%)
(0%)

(0%)

(0%)
(0%)
(2.3%)
(2.3%)
(0%)
(0%)
(0%)
(2.3%)
(0%)
(2.3%)
(0%)
(0%)
(0%)
(0%)
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(0%

(0%)
(4.7%)
(0%)
(0%)
(0%)
(7.0%)
3 (7.0%
3 (7.0%)
8 (18.6%)
17 (39.5%)
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w

total

87 (100%)

44 (100%)

43 (100%)

n (%)
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