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Relationship between Bathing Habits and
Physical and Psychological State
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Abstract

Background: Bathing is an important behavior for keeping the body clean and is one of
the habits of daily life. Among other things, bathing is regarded as a means of relieving
fatigue, refreshing oneself, benefiting health, and improving sleep. As such it can be
considered a health-maintaining activity. Apart from a previous study by the authors,
there has been very little research on the relationship between home bathing habits and
health.

Objective: The aim of this study was, therefore, to clarify how physical and mental health
relate to daily bathing in the home, particularly the habit of full bath immersion.
Method: The participants were 198 employees of a quasi-drug manufacturing company
and their family members who could and cooperated in the present study. The study was
conducted as a self-report survey from October 1-30, 2010, with questionnaires being
distributed to and collected from subjects before and after this period. Participants were
asked about their sex, age, frequency of bathing per week, frequency of use of bath
additives per week, temperature of bath water, bathing duration, and water level when in
the bath, health, and sleep quality. Health was assessed using the Profile of Mood States
(POMS) inventory, and self-rated health and quality of sleep were assessed using a Visual
Analog Scale (VAYS).

Results: Among bathing habits, the group with a high bath frequency had significantly
low scores for tension-anxiety and depression-dejection mood scales, and significantly high
self-rated health. In the present study, self-rated health and quality of sleep were
significantly better in the group who frequently used bath additives. In the full bath
group, Fatigue score was significantly low and self-rated health and quality of sleep scores
were significantly high.

Discussion and Conclusion: Taking a full bath frequently and frequent use of bath
additives are bathing habits that increase physical and psychological health in the middle-
aged .
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I INTRODUCTION

Bathing is an important behavior for keeping the body clean and is one of the habits of daily
life. Among other things, bathing is regarded as a means of relieving fatigue, refreshing oneself,
benefiting health, and improving sleep. As such it can be considered a health-maintaining
activity.l) Until now, research on this subject has mainly looked at bathing in hot springs and its
relationship to health maintenance.? ™

Naturally, only people living near hot springs have the opportunity to bathe daily in one; most
of the population would be expected to bathe in their own homes. Apart from a previous study
by the authors,7> there has been very little research on the relationship between home bathing
habits and health. Bathing styles involve a full bath (body immersed up to the shoulders), a half
bath, or whole-body bathing, and although a full bath is the most common type of home bathing
in Japan, some people, particularly the young, make do with a whole-body bathing.l) -8 However,
the recent growing awareness of the need to save energy has also driven a trend toward taking
a whole-body bathing only.9> The number of elderly people taking a whole-body bathing only is
also increasing.w) Bathing time also varies from person to person, and the optimum bathing style
for health maintenance is unclear. The hyperthermic effect of a whole-body bathing is weaker
than that of soaking the body in a bath.® A full bath with the trunk fully immersed is thought to
be more effective than a whole-body bathing in relieving fatigue as it promotes blood circulation,
hypothermic effect, relaxation, and changes to the autonomic nervous system among
others.!'V: 12

The aim of this study was, therefore, to clarify how physical and mental health relate to daily
bathing in the home, particularly the habit of full bath immersion.

I METHOD
1. Participants

The participants were 198 employees of a quasi-drug manufacturing company and their
family members who could cooperate in the present study. The study was conducted as a self-
report survey from October 1-30, 2010, with questionnaires being distributed to and collected
from subjects before and after this period. After receiving an explanation of the experiment and
signing a study consent form, participants were sent a questionnaire and a thermometer for
taking the water temperature when bathing.
2. Bathing habit items studied

Participants were asked about their sex, age, frequency of bathing per week, frequency of use
of bath additives per week, temperature of bath water, bathing duration, and water level when
in the bath, health, and sleep quality. Temperature of the bath water during the bath was
measured using the supplied thermometer (AD-5622, A & D, Tokyo, Japan). Bath duration was
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the total time spent immersed in the bathtub, which was self-reported rather than objectively
measured. For water level when in the bath, participants were asked to indicate the parts of
their body immersed in the water. Health was assessed using the Profile of Mood States
(POMS)B) inventory, and self-rated health and quality of sleep were assessed using a Visual
Analog Scale (VAS).M) The POMS is an assessment tool providing a picture of a person’s mood
states persisting during the previous week. It uses 65 questions to obtain scores on six affective
scales: tension-anxiety (TA), depression-dejection (D), anger-hostility (AH), vigor (V), fatigue (F),
and confusion (C). The higher the score on each scale the greater the intensity of mood. The VAS
for assessing self-rated health and quality of sleep required participants to place a mark on a line
10 cm in length indicating their current state, in order that the distance from the end could be
precisely measured. Self-rated health was represented by 0 for the best state and 10 for the
worst state. The same method was applied to measure sleep quality.

II METHOD OF ANALYSIS

First, the response percentages for each item were recorded separately for male and female
participants. The relationship between bathing habits and health was then analyzed by dividing
each bathing habit-related item (frequency of bathing, frequency of use of bath additives,
temperature of bath water, bathing duration, water level) into two groups based on the
respondent’s scores as described below, and determining the relationship of these items with the
six POMS scales, self-rated health, and quality of sleep by using the t-test. We also performed an
analysis of covariance (ANCOV A) adjusted for sex and age. Frequency of bathing was divided
into a low-frequency group (< 3 per week) and a high-frequency group (=3 per week).
Frequency of use of bath additives was divided into a low-frequency group (<60% baths) and a
high-frequency group (=70% baths). For water temperature, a mean value of 40.14C was taken
as the dividing point for the low-temperature group and high-temperature group in order that
the number of participants in each group was roughly equal. For bath duration, a mean value of
11.95 min was taken as the dividing point for the short group and long group in order that the
number of participants in each group was roughly equal. Water level was divided into the full
bath group and non-full bath group. A full bath was defined as either a water level covering the
shoulders or covering up to the armpits with the shoulders exposed. This study was conducted
with the approval of the Ethics Committee of Hamamatsu University School of Medicine, and
after receiving informed consent from the participants.

IV RESULTS

Table 1 shows the sex, age, and bathing habits of the participants.
The participants who returned their questionnaires were composed of 130 men (mean age, 45.5
+ 6.0 [standard deviation: S.D.] years) and 59 women (mean age, 41.3 7.0 years) , for a total
response rate of around 95%. In terms of bathing habits, 128 participants (67.7%) took =7 baths

per week and 112 participants (59.3%) used a bath additive every day. The most common water
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temperature was 40-41C, reported by 70 participants (40.2%). The mean temperature of water
was 40.14 +1.14. (man: 40.23 * 1.12°C, woman: 39.95+1.19C)

The most common bath duration was 10-15 min, reported by 58 participants (30.9%). The
mean bathing duration was 11.95+9.03 min. (man: 11.43 +8.94 min, woman: 13.08 £9.21 min) In
terms of water level, 167 participants (83.3%) took a full bath, with 63 participants (33.3%)
reporting a water level covering the shoulders and 104 participants (55.0%) having shoulders
exposed.

Keeping the same group divisions as above, the relationship of each bathing habit to the six
POMS scales was analyzed using the t-test. Table 2 also shows the results of the ANCOVA
adjusted for sex and age.

Table 1 The sex, age, and bathing habits of the participants

total men women
sex n (%) 189(100%) 130 (68.8%) 59 (31.2%)
age (mean age*+S.D years) n=189 n=130 n=59
442+6.6 455+6.0 41.3%+70
frequency of bathing per week n (%) n=189 n=130 n=59
0/week 7 B7% 5 (3.8%) 2 (3.4%
1~2/week 14 (7.4%) 10 (7.7%) 4 (6.8%)
3~4/week 18 (9.5%) 12 (9.2%) 6 (10.2%)
5~6/week 22 (11.6%) 14 (10.8%) 8 (13.6%)
7</week 128 (67.7%) 89 (68.5%) 39 (66.1%)
frequency of use of bath additives per week n (%) n=189 n=130 n=59
0%/week 13 (6.9%) 10 (7.7%) 3 (5.1%)
10~30%/week 10 (5.3%) 7 (5.4%) 3 (5.1%)
40~60%/week 18  (9.5%) 10 (7.7%) 8 (13.6%)
70~90%/week 36 (19.0%) 25 (19.2%) 11 (18.6%)
100%/week 112 (59.3%) 78 (60.0%) 34 (57.6%)
temperature of bath water n (%) n=174 n=121 n=53
<39°C 23 (13.2%) 13 (10.7%) 10 (18.9%)
39~40°C 31 (17.8%) 21 (17.4%) 10 (18.9%)
40~41°C 70 (40.2%) 48 (39.7%) 22 (41.5%)
41~42°C 32 (18.4%) 25 (20.7%) 7 (13.2%)
42°C< 18 (10.3%) 14 (11.6%) 4 (7.5%)
bathing duration n (%) n=188 n=130 n=58
<5min 19 (10.1%) 16 (12.3%) 3 (5.2%)
5~10min 51 (27.1%) 36 (27.7%) 15 (25.9%)
10~ 15min 58 (30.9%) 37 (28.5%) 21 (36.2%)
15~20min 25 (13.3%) 19 (14.6%) 6 (10.3%)
20min< 35 (18.6%) 22 (16.9%) 13 (22.4%)
water level when in the bath n (%) n=189 n=130 n=59
covering the shoulders 63 (33.3%) 46 (35.4%) 17 (28.8%)
shoulders exposed 104 (55.0%) 68 (52.3%) 36 (61.0%)
solar plexus 11 (5.8%) 7 (5.4%) 4 (6.8%)
umbilicus 4 (21%) 3 (2.3%) 1 (1.7%)

other 7 (3.7%) 6 (4.6%) 1 (1.7%)
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The mean values in Table 2 are unadjusted values. The p value is based on the t-test and the
covariant p value is based on the ANCOVA.

T-A and D scores were significantly low in the high-frequency bath group, V scores tended to
be high in the high-frequency bath additive use group, F and D scores tended to be high and T-
A significantly high in the long bath duration group, and D and A-H tended to be low and F
significantly low in the full bath group.

Keeping the same group divisions as above, the relationship of each bathing habit to self-rated
health and quality of sleep was analyzed next using the t-test. Table 3 shows the results as well
as those of the ANCOVA adjusted for sex and age. The mean values in Table 3 are unadjusted
values. The p value is based on the t-test and the covariant p value is based on the ANCOVA.
Self-rated health was found to be significantly high in the high-frequency bath group. Both self-
rated health and quality of sleep were significantly high in the high-frequency bath additive use
group and in the full bath group.

V DISCUSSION

We investigated the relationship between home bathing habits and psychological state, self-
rated health, and quality of sleep. Questionnaires were distributed to 198 participants who were
able to participate in this study in advance, and were collected from 189 of these participants,

which was a high collection rate of around 95%.

Table 2 The relationship of each bathing habit to the six POMS scores analyzed by t-test and ANCOVA)

tension-anxiety (TA) depression-dejection (D) anger-hostility (AH) vigor (V) fatigue (F) confusion(c)

meantSD  p  covariantp meantSD p  covariantp meantSD p  covariantp meantSD p  covariantp meantSD p  covariantp meantSD p  covarantp

frequency of bathing per week(n=187)

low-frequency group (<3 per week) n=21  503+124 516+126 510103 48898 51.2+111 493493
0015+ 0051 0245 0039 0605 0389 0620 0460 0433 0230 0309 0158
high-frequency group (23 per week) n=166  46.1296 48377 498£101 499+105 492+99 411291

frequency of use of bath additives per week (n=187)

low-frequency group (<6/10 baths) n=40 ~ 46.9£9.1 503183 503196 474187 500101 483172
0821 0843 0164 0146 0781 0652 0072 0141 0703 0659 0374 0492
high-frequency group (27/10 baths) n=147 4652103 482184 498103 504108 4932101 411198

temperature of bath water (n=172)

low-temperature group (<40.14°C) n=97 466295 484176 498198 498100 48309 410188
085 0979 0801 0674 0893 0995 09410877 0169 0120 0585 0479
high-temperature group (40.14°CS) n=T5  46.3%10.1 487186 4961105 499+105 504£100 478198

bathing duration (n=186)

short group (<11.95min) n=128 453192 480176 493492 4941104 486+95 466187
0018 0.012% 0129 0084 0267 0188 0702 0735 0098 0072 0111 0086
long group (11.95min<) =60 4931112 502+98 5131118 50099 5141110 490+98

water level when in the bath (n=187)

ful bath group =166 463£100 482483 494£102 5011107 489199 471195
0212 0149 0068 0033 0065 0055 0122 0238 0066 0027 0.189 0291
non-full bath group n=21 491195 520185 535190 412413 5351104 490156

*p<0. 05
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Table 3 The relationship of each bathing habit to self-rated health and quality of sleep analyzed by t-test and
ANCOVA

self-rated health quality of sleep
mean*SD p covariant p mean*SD p covariant p
frequency of bathing per week (n=185) (n=185)
low—ft [C¢] k) (n=20)  4.90%2.07 (n=22) 523%2.72
cwTirequency group 1o perweeld 0047% 0024 " 0376 0.127
high—frequency group (23 per week)  (n=165) 3.86%+2.16 (n=165) 4.68+2.47
frequency of use of bath additives per week (n=185) (n=187)
low-frequency group (<6/10 baths) (n=39)  4.64%192 (n=41) 558%+2.39
0.022 * 0.051 0014 %  0.010 *x*
high-frequency group (27/10 baths)  (n=146)  3.80%2.21 (n=146) 451249
temperature of bath water (n=174) (n=172)
low-temperature group (<40.14°C) (n=99)  3.94%207 (n=98) 4.92+2.36
0.800 0.830 0.170 0.241
high-temperature group (40.14°C<) (n=75) 3.86%2.22 (n=74) 4.38%2.70
bathing duration (n=184) (n=186)
short group (<11.95min) (n=123)  3.94+2.08 (n=126) 4.67+2.38
0.748 0.736 0.652 0.568
long group (11.95min<) (n=61) 4.05%238 (n=60) 4.86+2.77
water level when in the bath (n=185) (n=185)
full bath group (n=165) 3.81x2.15 (n=165) 4.58+2.49
0.003 *x  0.003 ** 0.014 %  0.003 *
non-full bath group (n=20) 531%1.92 (n=20) 5.95+2.27

*p<0.05,  *xp<0. 01

Among bathing habits, the group with a high bath frequency had significantly low scores for
T-A and D mood scales, and significantly high self-rated health. T-A represents tension and
anxiety, with a lower score indicating milder stress, and D represents depression-dejection, with
a lower score indicating milder depression.This could be because the warming the body and
feelings of relaxation produced by bathing promote both relief from fatigue and emotional
stability, and by making this a habit, physical and psychological health are improved.

Bathing warms the body, improves circulation, and is relaxing due to the effects of
hyperthermic, hydrostatic pressure, and buoyancy.15> According to Matsuura et al,, the heating
effect of a bath is superior to that of whole-body bathing.8> As aresult of bathing in hot springs or
bathtub, the heating effect raises the deep body temperature and dilates the blood vessels,
resulting in systemic enhancement of metabolism and excretion of waste products, which in turn
leads to the relief of fatigue and alleviation of pain.12> A further effect is the normalization of
biorhythms, which have a regulatory effect on the autonomic nerves, which are disrupted by
stress.'® Tt has also been noted that repeated daily exposure to thermal stress could produce
more than just temporary changes.4> These studies indicate that taking a single warm bath has
the effect of promoting relief from fatigue and eliminating stress, and if taken repeatedly, warm
baths enhance physical and psychological health.

The contribution of bathing frequency to self-rated health was investigated by Hayasaka et al.
in a study of residents with an average age of 64.1 =79 (S.D) years in a particular area”) A 5-
year prospective cohort study of bathing habits and numbers of people requiring primary
nursing care also found significantly greater independence among people who took a bath at
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least 7 times a week, indicating that bathing has a strong health-maintaining effect.'” A
relationship between bathing frequency and physical and psychological health was observed in
our study participants, even though their mean age was 44.2 = 6.6 years, an age group well
endowed with physical strength and vitality. Thus, it is possible that this enhancement of
physical and psychological health by frequent bathing could equally apply to the middle-aged as
well as the elderly.

In the present study, self-rated health and quality of sleep were significantly better in the
group who frequently used bath additives. This finding suggests that taking a bath using bath
additives can improve sleep quality and further enhance a feeling of health. Previous studies
have found that compared to freshly heated bath, bathing with bath additives has a greater
hyperthermic effect during bathing and greater maintenance of body heat afterwards.'® 19 The
effects of bath additive ingredients such as inorganic salts, natural remedies, and carbon dioxide
include hyperthermic effect, promotion of blood flow, and moisture retention?”> 2" Bath
additives have also been blended with fragrances and colorings in order to sooth the nerves and
alleviate tension.?" Using CNV (Contingent Negative Variation), Tsunakawa showed that bath
additives increase the calming effect of a bath.?? By measuring the brain’s alpha waves, Suzuki

) R urthermore, in a

et al. found that a bath with bath additives has an excellent relaxing effect.
survey of hotel guests, Watanabe et al. reported that 71.2% of guests felt an improvement in
their sleep quality as a result of using bath additives.?® Tt might be concluded from these studies
that if sleep quality is enhanced by bathing using bath additives, individuals will not feel fatigued
when getting up in the morning and will thus feel more healthy.

T-A score was significantly high in the group who took long baths, and their C, D, and F scores
also tended to be high. Bath duration did not show a normal distribution: the most common bath
duration was 10-15 min, followed by 5-10 min, and >20 min. The latter group contained many
people who spent a very long time in the bath, including some who spent 70 min in the bath, and
may constitute a special group. The figures for those people who spent a very long time in the
bath could have had the effect of increasing the figures for the T-A and other subscales. It is
probable that a moderate bathing time leads to good health. This study was conducted in
October, so the bath temperatures and durations were restricted to October conditions. It has
been reported that bath temperature and duration vary according to the season: baths tend to
be hotter and longer in winter than in summer, with an average bath being 41.2C and lasting
12.7 min in winter, compared to 39.4°C and 94 min in summer.*® Since we collected data only for
October, one limitation of this study is that our analysis did not take account of seasonal
variations. Further study will be required to elucidate the relationship between health and
bathing in the light of seasonal variations in bathing habits.

In the full bath group, F score was significantly low and self-rated health and quality of sleep
scores were significantly high. D and A-H scores also tended to be low. This is probably linked
primarily to the hyperthermic effect, hydrostatic pressure effect, and buoyancy produced by
bathing.According to Miwa et al. a full bath produces a greater hyperthermic effect than a half
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bath,?® while Matsuura et al. suggest that a full bath leads to good quality sleep through the
transient increase in body temperature and stimulation of the autonomic nervous system after
entering the bath, and subsequent changes.27) Watanabe et al. studied changes in body
temperature and the autonomic nervous system in participants taking full baths and half baths,
together with sleep quality after bathing, and found that a full bath leads to good sleep.?®’ One
study found that by taking a bath, the body temperature was raised by 0.5-1.0C and sleep
quality at night after the bath was improved, with a significant shortening of sleep onset latency
and a significant increase in slow-wave sleep in the first half of sleep.zg) Since the rise in body
temperature is greater with a full bath than a half bath, the present study further supports the
likelihood that sleep quality is influenced by hyperthermic effect. Hydrostatic pressure is also
higher in a full bath than a half bath, and promotes blood flow, leading to the elimination of waste
products in tissue, stimulation of metabolism, and alleviation of pain.g()) Furthermore, buoyancy
has a relaxing effect. When body temperature changes, enhanced blood flow and the relaxing
action of a full bath alleviate feelings of fatigue and lead to good quality sleep, so they would also
be expected to enhance the self-rated health.

Our participants were in an age group well-endowed with physical strength and vitality.
Because of shorter bathing times due to busy lifestyles and increased awareness of the need to
reduce energy consumption, the whole-body bathing has become a more common bathing style
in recent years.9> However, the influence, as found by our study, of bathing habits such as full-
bath bathing and the use of bath additives on a person’s physical and psychological state can be
regarded as a way of maintaining health among those in the prime of life.

In the other hand, we have some limitations. Because our study uses a cross-sectional design,
the possibility of cause-effect reversal cannot be ruled out. However, despite this limitation, the
results are valuable since there are no detailed studies on home bathing habits and health to
date. The participants may also have had high expectations about bathing and bath additives,
since they were employees and their families of a company that produces, among other things,
bath additives. However, the possibility of bias in the results is low, since the research method
utilized reliable and standardized questionnaires.

In conclusion, taking a full bath frequently and frequent use of bath additives are bathing
habits that increase physical and psychological health in the middle-aged through the combined

effect of factors including heat, enhanced blood flow, and relaxation.
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Relationship between Bathing Habits and Physical and Psychological State
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