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Background: Bed bath in daily nursing care is crucial for cleaning and moisturizing patients’ skin. The pur-
pose of this study was to compare the effectiveness of cleaning and level of comfort of towel and disposable
baths. The 2 methods were evaluated based on measurements of the transition of resident skin bacteria, stra-
tum corneum water content, transepidermal water loss, and perceived relaxation levels.
Methods: Twenty-six healthy women aged 65-90 years participated in this study and received disposable
and towel baths. We measured 4 indicators before and after bathing. The participants’ relaxation levels were
measured by the Japanese adult version of the Profile of Mood States Second Edition short form.
Results: Both disposable and towel baths significantly decreased resident skin bacteria. Disposable bath also
significantly reduced Staphylococcus aureus and effectively maintained the water content of the stratum cor-
neum. Furthermore, disposable bath was as effective as towel bath at contributing to participants’ relaxation
levels.
Conclusions: This study suggested that using a disposable bath for daily cleaning of patients’ skin is more
comfortable and effective than using a towel bath.
© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All
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Traditionally, bed baths in Japanese hospitals are administered
either with linen towels that are heated with electric steam warmers
or linen towels dampened in basins of hot water. These methods do
not necessarily use soap or moisturizing agents. For intensive care
unit (ICU) patients, skin cleanser is most often used to prevent infec-
tion and enhance skin hydration, but its use depends on the hospital.
ICU patients were significantly less likely to acquire a bloodstream
infection (BSI)1,2 when 2% chlorhexidine gluconate (CHG)−impreg-
nated linen towels were used for their daily baths. The Centers for
Disease Control and Prevention’s report titled “Guidelines for the pre-
vention of intravascular catheter-related infections” includes a
category II recommendation that strongly encourages the use of 2%
CHG-impregnated towels for daily skin bathing to reduce the devel-
opment of catheter-related BSI.3 The Centers for Disease Control and
Prevention also stated that the causes of BSI include coagulase-nega-
tive staphylococci and Staphylococcus aureus.4-6

As a result of rapid aging in Japan, there are more elderly patients
who require advanced medical treatment for serious diseases.7 Xero-
sis is present in 56% of the population aged >65 years and is more
prevalent in women and significantly associated with older age, itch-
iness during sweating, history of dry skin, and history of atopic der-
matitis.6 Elderly patients tend to have weakened immune systems
and skin and are more likely to experience xerosis. Therefore, bed
bath requires moisturizing care of the skin. It is crucial to examine
the benefits of disposable bath—which is known to have strong anti-
bacterial and moisture-retention abilities—in ensuring effective
cleaning and moisturizing of the skin. Most patients are equally satis-
fied with both towel and disposable baths, but nurses prefer the
latter.8,9 There is no significant increase in bacteria after either towel
bath or disposable bath. However, disposable bath is preferable for
patients in critical care and long-term care settings because of the
lower laundry costs and greater time effectiveness.9 The purpose of
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this study was to compare the effectiveness of cleaning and level of
comfort of towel and disposable baths in terms of the removal of resi-
dent skin bacteria, retention of stratum corneumwater content, mini-
mization of transepidermal water loss, and relaxation of the patient.

METHODS

In this study, bed bath cleaning was evaluated by analyzing the
transition of resident skin bacteria. Additionally, we investigated S
aureus, which causes BSI. In terms of comfort, the bed bath was evalu-
ated by measuring the stratum corneum water content, transepider-
mal water loss, relaxation levels of participants, and feel of the towel.

Twenty-six healthy women without allergy, skin, cardiac, or respi-
ratory diseases (age range, 65-90 years) participated in this study. To
ensure consistent measurement of resident skin bacteria and stratum
corneum moisture content, we asked all participants to take a bath as
usual the day before the experiment and to stop applying moisturiz-
ing agents on the neck and limbs.

Disposable towels, which are available in packets of 10 sheets and
are designed for single use, were used for the experimental condition.
The disposable baths were 33£ 22 cm and made of 50% polyester and
50% rayon, with components such as water, propylene glycol, benzyl
alcohol, dehydroacetic acid, benzoic acid, sodium citrate, capryl/cap-
ramidopropyl betaine, polysorbate 20, PEG-12 dimethicone, dehy-
droacetate, and tetrasodium glutamate diacetate. The disposable
baths were warmed in a microwave before use. Towels measuring
34£ 70 cm and made of 100% cotton were used for the control condi-
tion. The towel baths were new, presterilized with distilled water
(they were not sterilized with cleaning agents, such as soap), and
warmed in a microwave. The moisture content of the disposable
baths and towel baths was approximately the same.

Interventions

The experiment was conducted between October 2, 2017, and
December 5, 2017. The temperature of the laboratory was kept
between 24°C and 25°C, with a humidity level between 40% and 60%.
The participants were provided with both disposable and towel
baths, and each bath interval was >3 days. The order of disposable
and towel baths was randomly set by the permuted block method.
The participants wore disposable gowns and short pants and under-
went bed bath while sitting on a chair. Experimenters wearing steril-
ized gloves first applied a warm towel to the back of each
participant’s neck for 10 seconds and then bathed the participant in
the following order: upper right limb, upper left limb, lower right
limb, and lower left limb. One towel was used for wiping each part of
the participant’s body, and a total of 5 towels were used. The bathing
procedures were standardized among the experimenters. For
instance, in case of bed bath of the upper limbs, experimenters used 1
towel and moved the towel back and forth from the wrists to the
upper arms 3 times at a rate of 1 movement per second, without lift-
ing the towel away from the skin. In this manner, the number of
wipes was determined by the part of the participant’s body to be
wiped off.

Data collection

Demographic survey included participants’ ages and body mass
index measurements. The resident skin bacteria of the upper and
lower limbs were collected using a swab from a 2£ 2-cm area. The
collection locations were 5 cm from the antecubital fossa of the inner
forearm and 10 cm from the inguinal area of the medial thigh. The
collection of data from right or left limb was determined randomly by
the permuted block method. The resident skin bacteria were cultured
on soybean casein digest agar plates (Atect Corp., Shiga, Japan), and
S aureus were cultured on mannitol egg yolk polymyxin agar plates
(Atect Corp. Shiga, Japan). The bacterial colonies were cultured for
48 hours at 35°C.

The water content of the stratum corneum and transepidermal
water loss were determined right before bathing, right after bathing,
and 10, 20, 30, and 60 minutes after bathing. The water content of the
stratum corneum and transepidermal water loss were calculated
using the mean of the measured values of 5 areas of the skin (2£ 10
cm) of the contralateral limbs that collected bacteria. The inner fore-
arm and medial thigh were the locations measured in the upper and
lower limbs, respectively, and were measured with the Corneometer
CM 825 (Courage-Khazaka, Cologne, Germany).

The participants’ relaxation levels were measured by the Japanese
adult version of the Profile of Mood States Second Edition (POMS 2)
short form. This questionnaire comprises 35 items and is designed to
assess respondents’ current affect and mood. It has been found to be
particularly useful in measuring changes in affect and mood over
time. Participants’ relaxation levels were indicated by the total mood
disturbance (TMD) score and 7 subscales: anger-hostility (AH), confu-
sion-bewilderment (CB), depression-dejection (DD), fatigue-inertia
(FI), tension-anxiety (TA), vigor-activity (VA), and friendliness (F).
Data in this study were analyzed using T-scores. Participants
answered the POMS 2 short form before and after bathing, which
thereby assessed the mood transition from prebath to postbath as an
indicator of relaxation level of participants. Furthermore, participants
assessed the bath materials using a Likert-type scale, ranging from 1
(strongly disagree) to 5 (strongly agree). The 7 survey items, taken
from a study by Hancock et al,10 included patient comfort, privacy,
skin cleanliness, skin dryness, skin softness, relaxation level, and
warmth.

Statistical analysis

Statistical data were analyzed using SPSS Statistics software ver-
sion 20 (International Business Machines Corporation, Armonk, NY)
for Windows (Microsoft Corporation, Redmond, WA). The effects of
disposable and towel baths on the water content of the stratum cor-
neum and transepidermal water loss were analyzed using t tests. Res-
ident skin bacteria and POMS 2 scores were analyzed with the
Wilcoxon rank-sum test.

RESULTS

The results of the demographic survey indicated that the average
age of the participants was 73.1 years (SD, 4.8 years), and the average
body mass index was 22.9 (SD, 3.4).

Transition of resident skin bacteria

Based on the data gathered from participants’ upper and lower
limbs, number of resident skin bacteria significantly decreased (P <
.05) from prebath to postbath for both disposable and towel baths
(Table 1). S aureus collected from the upper and lower limbs
decreased from prebath to postbath in both disposable and towel
baths (Table 1), but only disposable bath achieved statistical signifi-
cance (P < .05). Number of resident skin bacteria and S aureus col-
lected from upper and lower limbs was not significant between
disposable bath prebath and towel bath prebath.

Water content of stratum corneum and transepidermal water loss

The results showed no significant difference between disposable
and towel baths in terms of water content of the stratum corneum at
pretreatment. However, overall, the water content of the stratum cor-
neum was significantly higher after disposable bath in comparison



Table 1
Resident skin bacteria and Staphylococcus aureus for the upper and lower limbs

Body parts Prebath Postbath P value

Resident skin bacteria Disposable Upper limbs 19.0 (5.0-74.0) 3.0 (0.0-10.5) .001
Lower limbs 13.0 (5.5-49.0) 4.0 (1.0-14.5) .016

Towel Upper limbs 12.0 (3.0-60.8) 6.5 (1.8-15.0) .003
Lower limbs 16.5 (6.3-46.3) 8.0 (1.0-28.5) .010

S aureus Disposable Upper limbs 4.0 (1.0-18.0) 1.0 (0.0-4.5) .024
Lower limbs 8.0 (2.0-20.0) 1.0 (0.0-6.0) .003

Towel Upper limbs 4.0 (0.0-13.0) 1.0 (1.0-5.5) .115
Lower limbs 2.0 (0.8-8.5) 1.0 (0.0-15.3) .779

NOTE. Values are presented as median (interquartile range).
S, Staphylococcus.
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with towel bath. In particular, there was a significant difference
between disposable bath and towel bath in the upper limbs right
after and 30 minutes after, whereas there was a significant difference
between disposable bath and towel bath in the lower limbs right
after, 10 minutes after, and 20 minutes after (P < .05) (Fig. 1 and 2).
Regarding transepidermal water loss in the upper limbs, disposable
bath showed a higher level of water loss 10, 30, and 60 minutes after
(Fig 1). Regarding transepidermal water loss in the lower limbs, dis-
posable bath showed a higher level of water loss at all other times
(Fig 2). However, such differences were not statistically significant.
Participants’ relaxation levels

The effect of disposable and towel baths on participants’ affect and
mood was investigated using the Japanese adult version of the POMS
2 short form. AH, CB, DD, FI, TA, and TMD all decreased from prebath
to postbath when disposable bath was used, whereas VA and F
increased from prebath to postbath. However, TMD was the only fac-
tor that achieved statistical significance (P < .01) (Fig 3).
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Fig 1. Water content of the stratum corneum and
Regarding towel bath, AH, CB, FI, TA, VA, and TMD all decreased
postbath in comparison with prebath, whereas F was the only sub-
scale that increased postbath in comparison with prebath. However,
the only subscales that reached statistical significance were FI, TA,
and F (P < .05) (Fig 4).
Evaluation of towel materials

The towel materials of disposable and towel baths were evaluated
by the participants. In comparison with towel bath, disposable bath
was rated higher in terms of skin softness, privacy, comfort, relaxa-
tion level, and skin cleanliness. Among these, all except skin cleanli-
ness were statistically significant (P < .01) (Table 2).
DISCUSSION

The results of this study revealed that there was a significant
decrease in resident skin bacteria from prebath to postbath when
both disposable and towel baths were used. However, only dispos-
able bath achieved a significant decrease in the number of S aureus
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transepidermal water loss of the upper limbs.
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Fig 2. Water content of the stratum corneum and transepidermal water loss of the lower limbs.
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Fig 4. Effect of towel bath on participants’ affect and mood. AH, anger-hostility; CB,
confusion-bewilderment; DD, depression-dejection; F, friendliness; FI, fatigue-inertia;
POMS 2, Profile of Mood States Second Edition (short form); TA, tension-anxiety; TMD,
total mood disturbance; VA, vigor-activity.
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Fig 3. Effect of disposable bath on participants’ affect and mood. AH, anger-hostility;
CB, confusion-bewilderment; DD, depression-dejection; F, friendliness; FI, fatigue-iner-
tia; POMS 2, Profile of Mood States Second Edition (short form); TA, tension-anxiety;
TMD, total mood disturbance; VA, vigor-activity.

Table 2
Evaluation of towel materials

Skin softness Warmth Privacy Comfort Skin dryness Relaxation level Skin cleanliness

Disposable 4.0
(3.0-4.0)

4.0
(3.0-4.0)

4.0
(4.0-4.0)

4.0
(4.0-4.0)

4.0
(3.0-4.0)

4.0
(3.0-4.0)

4.0
(3.0-4.0)

Towel 2.5
(1.0-4.0)

4.0
(3.0-4.0)

3.0
(1.8-4.0)

3.0
(2.0-4.0)

4.0
(3.0-4.0)

3.0
(1.8-3.0)

3.0
(3.0-4.0)

P value .001 .751 .001 .006 .812 .003 .41

NOTE. Values are presented as median (interquartile range).
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from prebath to postbath. Many researchers recommend using 2%
CHG-impregnated linen towels for bathing ICU patients.11-13 Further-
more, cleaning inpatient medical units daily with CHG is effective in
reducing hospital-associated methicillin-resistant S aureus and van-
comycin-resistant Enterococcus.14

The ingredients in the disposal bath sheets used in the experiment
had no bacteria-specific disinfection effect, but there was a certain
degree of disinfection effect against resident skin bacteria. In this
study, the numbers of S aureus in the lower limbs were reduced more
by disposable bath than by towel bath. The organisms causing BSIs
are usually coagulase-negative staphylococci, followed by S aureus.4,5

This study suggested that the disposable bath is effective in nursing
care cleaning of patients.

Moreover, disposable bath maintained the moisture level of the
stratum corneum better than towel bath. Although the disposable
baths contained alcohol, which includes volatile ingredients, there
was no significant difference between disposable and towel baths in
the level of transepidermal water loss. The disposable baths used in
the present study were effective in maintaining skin hydration
because they contained propylene glycol. Previous research has
shown that the use of premoistened disposable wash gloves does not
increase the risk of dry skin in comparison with traditional washing
methods.15 Given that it is necessary to administer moisturizing
cream for hydration after towel bath, it is easier and more time effec-
tive to use premoistened disposable bath wipes. Furthermore, a study
showed that xerosis was highly prevalent in patients aged >65 years,6

and it suggested that disposable baths keep the skin of elderly
patients cleaner by reducing S aureus and moisturizing at the same
time compared to towel bath.

As for participants’ responses to the Japanese adult version of the
POMS 2 (short form) regarding the differences between disposable and
towel baths, our results showed that there were significant reductions
in FI and TA when using towel bath. However, TMD decreased signifi-
cantly when using disposable bath compared to towel bath. Addition-
ally, respondents rated towel materials for disposable bath better
overall than materials for towel bath. According to researchers who
conducted systematic literature reviews on the outcomes of disposable
bath compared to traditional bed bath, disposable bath is not inferior
to traditional bed bath.16 Likewise, it is reported that patients were
equally satisfied with both types of baths.8 The experimenters noted
smoothness when using disposable baths because the disposable tow-
els used for the present study were larger and appropriately thick and
included moisturizing ingredients. The improvement in participants’
negative affect and mood using the disposable bath was assumed to
be because of their greater satisfaction with the towel materials. Fur-
thermore, this study found that disposable and towel baths provided
similar relaxation levels to participants.

Limitations

This study has some limitations. First, this survey was done on the
skin of only the subjects’ limbs and not the back or abdomen. Further
surveys are needed to determine the effects on the skin in these
regions. Second, the subjects were only healthy women. Further sur-
veys are needed in healthy men and the patients who need bed bath.
Third, we investigated the influence on S aureus, which causes BSI.
Although the ingredients in disposal bath sheets used in the experi-
ment had a certain degree of disinfection effect against S. aureus,
further surveys are needed to determine resident skin bacteria other
than S. aureu.
CONCLUSIONS

In our study, the use of disposable bath showed great benefits for
patients. Disposable bath significantly reduced S aureus and was
effective in maintaining stratum corneum water content. Further-
more, disposable bath was as relaxing for participants as towel bath.
This study suggested that disposable bath for daily cleaning of
patients’ skin is more comfortable and effective than towel bath.
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