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Abstract

Background: Bedside hygiene care is a basic but important ngrisitervention for bedridden patients.
Objective: We examined the circumstances of bedside hygiane and the problems experienced by patients
and nurses to proposed modification of bedsidedngycare devices.

Methodology: This cross-sectional nationwide study was coretliat 577 hospitals in Japan with 1,477 charge
nurses chosen via stratified random sampling. Dagése collected via a questionnaire on participants’
experiences of washing patients’ hair and bathh@rthands, feet, and perineum. We also simulatédia
washing procedure to confirm and identify problemith hygiene care as reported in the questionnaire.

Results Almost half of participants (49.7%) felt disséitsl with their own bedside hygiene care. For hair
washing, we observed significant difference betwdessatisfaction and problems such as “uncomfoetabl
positions are required to fit the vessel,” “phyaitidoes not allow washing,” “the hair-washing devilarge,”
and “takes time to prepare the device” (all ps 500 .01). For hand bathing, dissatisfaction wasificantly
differed to “patient joint contractures,” “waterilpd on the bed,” “difficulty in moving hands tocohwater,”

and “[nurses’] low back pain during preparations(g .05 or .01). For foot bathing, dissatisfactiwas
significantly differed to patient joint contractgreand low back pain during preparation (ps <.05)thB
patient/family members and nurses had similar rsiguer improving bedside hygiene care. From haishing
simulation, pain at the back head of patients édaurce was confirmed. Nurses’ complicated pejmar and
cleaning stage and repeated changing position glpriocedure were also pointed out.

Conclusion Nurses were concerned with patients’ discomfantird) bedside hygiene care. Therefore, we
proposed modifications to the typical bedside hygiecare device in terms of purpose, materials, and
functionality to increase quality of care and nwsatsfaction.

Key Words: bedside hygiene care, care device, foot batlhag,washing, hand bathing
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Introduction and bedbound for years due to weakness and old
gge. Following the rapidly aging Japanese
é‘)opulation, number of heavily dependent older
eople in Japan also increasing almost twice fold
rem 290.000 people in 2000 to 515.000 people
2009 (Japan Ministry of Health, Labour and

Bedside hygiene care is a basic but cruci
nursing procedure provided for bedboun
patients. In her writings, Florence Nightingal
emphasized the importance of cleanliness aOi
hygiene for patients (Happ et al., 2010). 79.5 : ) :
nurses felt that bedside hygiene care was th%i el'fare, 2010): TGe quality %f nu'rtsrlas r?edsgnle

most important professional responsibility ygiene care in Japanese nospitals nas been

(Oliveira & Lima, 2010). Hygiene care serves théurther bolstered by a mobile device that helps in

RN : , . Wwashing patients’ hair. Nurses have to go to the
E;';ggﬁ?ns of tﬁr;?r']ma?r']gg prﬁgiinr: hy?r']i?ﬁ V\gi athroom for retrieving, changing the bath water,
comfortagle can help decreage body Odograining the dirty water and cleaning the device

stimulate circulation, remove sweat, and reduéganua"y (Moller & Magalhaes, 2015). To bathe

the potential for infection (Veje & Larsen 2014patients’ hands, a disposable plastic vessel full o

and Coyer, O'Sullivan & Cadman, 2011). Wheﬁ’vaetelrj’sgéto FV;?I?SOPL:::;S]SMInsci;t/isztleam(s:orng?ndesr
providing bedside hygiene care, nurses ha ' 9 '

more time to interact with patients (Moller &_made from hard plastic where patients can

Magalhaes, 2015). Unfortunately, rather feymerse their feet to 5 cm above th(_e ankle were
ged. These care devices are uniformly used

studies have explored the problems or deterrent . . ;
related to providing bedside hygiene care. across Japanese hospital wards for patients with

various conditions and complications. Outside of
Performing quality bedside hygiene care requirekapan, there is no evidence of the use of similar
more than just consideration of the comfort anbair washing devices.

safety of patients; in fact, is similarly importantl_

to ensure the safety and comfort of the nurse e\E/)ic\(,eV;diEr)] ?gpgﬁar:gsnlg(; t?)es(,jes\ll((ierzalhgggirées gr?rtie
performing that care. Bedside hygiene care | P

considered a potential burden on the nursin&aICIenCy of these devices and how they affect

workload because it is exhausting work; not onl utr'l?;t“mc;u'[;?mafs Zg\igkc;hn?jm?\lalf; a?/vl’a ict)lgi
does it require intense physical effort, but als : 9 !

multiple patients must be given bedside hygien 006). However, there is no research that has

care during a given shift, which gives nurseggiistoa:{gpr:r\\/ﬁargtisia?:ds'SaelithyggSﬁegﬁre
little time to care for each patient (Oliveira & 9 Y. Y,

Lima, 2010 and Moller & Magalhaes, 2015) Opedside hygiene care devices are not extensively

the 171 participants who reported low back paié\SeOI worldwide, but a proposed design for

in a study on the occupations related to suc evice modification developed in this study

pain, 33.3% were nurses, whose profession w ould enable the production of a better device,

categorized as “work involving manually lifting \rllvirlgl?l Irg:atrzrgnév?:(i?eall?epLouvrieﬂs]Ztisq‘gglign O1f'his
20 kg or heavier” (Matsudaira et al, 2015) g '

However, studies on the safety of nurse%omdthen benefit care throughout the world.

performing bedside hygiene care were limitedim
(Saito, Aoki & Kato, 2013). Thus, it would be
helpful to explore both patients’ and nurse
problems during bedside hygiene care.

We examined the circumstances of bedside
%ygiene care in Japanese hospital wards and the
problems experienced by patients and nurses
Who is responsible for providing bedsideduring bedside hygiene care when using care
hygiene care differs between Western andevices. Further, we performed simulation to

Japanese hospitals. In Western hospitals, bedsmnfirm the problem and design an improved

hygiene care is commonly provided by nursingpedside hygiene care device.

aids under the supervision of nurses as a criticK:}f
component of assessing the condition of patients
skin (Moller & Magalhaes, 2015). In Japanes&tudy Design

hospitals, bedside hygiene care is diI'eCtIVVe conducted a cross-sectional nationwide

providded bybnurses and regar(tj_edtas an i.mpor:f{grvey and bedside care stimulation to design an
procedure because many patients are iImmoby proved bedside hygiene care device prototype.

ethodology
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Participants followed up with further questions to explore
’lheir experience in detail. In addition, we asked

In the nationwide study, we categorized al eir suggestions o how to improve the current
hospitals in Japan into 3 groups based on t gvice 99 P

number of beds: <100 beds, 100-299 beds, a
300 beds or more. Then, stratified randorData analysisprocedure

samp_llng was applied  to s_elect candidat uantitative data, were analyzed by Pearson’s
hospitals. From these hospitals, we chos

chi-square test (with a significance level of p <

potential participants who met the following 05). SPSS Statistics 23 was used (SPSS
criteria: (i) either being a chief or charge nursg\rmbnk NY, USA) '

and (ii) being familiar with the hospital's wards
and units. Part-time nurses, even those wifQualitative data were analyzed via text mining
considerable experience working in the wardsising KH Coder. This free, open source software
were excluded. Data were collected in 2008 iprogram was developed by Koichi Higuchi at
577 hospitals in Japan and 1, 477 nurses werdsumeikan University, Kyoto, Japan (Higuchi,
invited to participate. 2012). This text mining is a computerized

, , . rocess of analyzing information from collected
To confirm the nurses’ complaints and reques

from patients/family members as reported in th ata that has been applied widely in health
P y P Sciences research to improve the consistency of

ey e apiualatve i anaiss (Goo et l, 2019, We
acted as nurses and patients interchangeabiy onducted _three analysis steps. F'rSt.' a W(.)rd

" frequency list was generated to determine which
Data collection words appeared most frequently in participants’

The survey participants were given pnswers to the open questions. Second, to

guestionnaire  asking them about theiPdentlfy groups of words, we created a co-

experiences in the most recent week related h |?Elér|;esnf§ renseet\r’]\,/[?nrk ngr dsvv&r(;i;, fr(\eMLhentIFr?Ji:e d
washing and bathing of the feet, hands, an P 9 q y

perineum. We included perineum hygiene care @;hioqggcs:gfrgr;igehZIthao"r{(’ tsvgxglrﬁrﬁoditgﬂig
this study because of the high potential f ' ploy y

transmitted infection if the washing procedure V(\)/rlc(i:s égn?;g?éz):cém?g?&ecnigorfa:gsFrg;tr;%
of that area are not done properly. Furthermor ! q

it contained questions about ward and patielﬁ? the bedside hygiene care device for both

characteristics, circumstances and problen’i]surseS and patients, we selected some of the
relating to bedside hygiene care an#r'OSt frequently used verbs displayed in the word
X r

participants’  satisfaction. Multiple-choice equency list and verbs with large bubbles in the

: - . co-occurrence network.
response formats with possibility to give more

than answers were used. For satisfaction witthical considerations

care, participants answered on a scale of 1 to 'f"his study was approved by the Niigata

with 1 indicating very satisfied and 4 indicatingUniVersity Research Ethics Committee (Niigata
very unsatisfied. Open-answer questions t? X

determine whether participants had an&apan). Participation -~ was  voluntary and
dissatisfactions and/or they had heard a nonymous. Returning the questionnaires was

; : Monsidered as giving informed consent. For the
requests from patients or family members relat

. . . ir simulation, the participating nursing
to be'd3|de' hygiene care were provided. Th raduate students were directly asked for their
guestionnaire was developed by research

. . \el¥ormed consent by a researcher who was not
based on literature review related to bedsi Bei :
. eir supervisor.
hygiene care.

For the hair washing simulation, the patienlt:{eSUItS
model was bedbound in a supine position tBarticipant characteristics and care satisfaction

reflect patients’ condition in an actual hospitabf the 1,477 charge nurses contacted, 590
ward. We posed questions by using keywor sponded (response rate 39.9%). Table 1 shows

extracte_zd from nurses and p_atlen'F/famll){he characteristics of participants. Thirty-six
complaints reported in the questionnaire angarticipants incompletely filled the
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guestionnaires, so only 554 of participants wereequently mentioned in nurse requests. Figure 2
used for the satisfaction analysis. AlImost half addhows the co-occurrence network of words
the participants felt dissatisfied with the bedsidextracted from the requests of patients/families
hygiene care that they gave to patients. Tableadd nurses. Further explanation of Figure 2 is
shows the number of patients given bedsidqdaced under the figure.

hygiene care. Table 6 displays examples of requests from

Patient distress and nurse problems during patients/family and nurses regarding the hair
bedside hygiene care washing and hand and foot bathing procedures.

As shown in Table 3, patients were ofterWe observed several similarities between the

distressed during hair washing because they hre((]aquaersdtisn t%fe hg?:lsvrzzg;mllligcet?ﬁri anu;i?;t
to assume an uncomfortable position to fit the 9 9 9p »ap

vessel and had to move to fit their heads into t Cé)mplained, *having the hair washed with the

vessel. For hand and foot bathing procedure ead dOV\T was _iring. Similarly, nurses ,
patients’ two major distresses, as reported N guested “a device that would enable patients

nurses, were assuming an uncomfortable positi (,[:EZ tl?nrin?J\éergeslr{st?rg:ﬁve:ttiedrllf:/?arlnr::i)lirgs (v)vr;i
to fit the vessel and joint contractures. As show?l q P P

in Table 4, nurses reported low back pain durin ;r;hggw;\?\,zn t rf dgliggﬁ;sll Wﬁirs?eosf r(;orggggya
bedside hygiene care, that the hair-washi Y. Y q

. . - ot-bathing device with a “vessel made from
gﬁ;’i'ﬁge hva\:ﬁz :r']% f?)r;? bSaF'zwiergg water on the besoft plastic and that had a massage function.” We

noted several differences between patient/family
Nurse dissatisfaction during bedside hygiene and nurses in terms of hair washing requests.

care Patients/family demanded a better hair-washing
As shown in Table 5, for hair washing, theréjewce in terms of *.water temperature,
requency, strength of water pressure, shampoo

were significant differences betwee
dissatisfaction groups in the proportions o

participants who reported the following problem ir.” Conversely, nurses only suggested a head

or patient stressors: uncomfortable positions a | de “ i ft terial h
required to fit the vessel, physician does ngfSSe! made —...Irom a Soft material, such as

allow them to do the washing, the hair washina'l'cone'

device is big, and it takes time to prepare th&€mulation of bedside hygiene care

device. For hand bathing, significant differenceF the simulation of hair washing. the a

were observed between dissatisfaction groups | 9, verage

the proportions of participants who reported th mount Of. water spent for 1 person was 20 L for
wo applications of shampoo and one of

}‘gill](?[wzznogng ;%?L?g]ss ovrvgtaetr'egi)ﬁféissgf tﬁ:“%gtgconditioner. We saved the amount of water used
difficulty in moving patients’ hands to hot water,Ih rinsing away the shampoo and conditioner by

and nurses’ ow back pain duing preparatof =S (e o o towe, beere Theng
For foot bathing, there are significant difference b :

between dissatisfaction groups in the IOroportiogzgznégm?ﬁdzzeg\;ﬁz’Sﬁilﬂ d:; (;ri]:cobn?fokrtgstg:rt
of participants who reported the problems Oof efforts to stabilize the head when the nurses

gﬁ?iigtz rég;tati(;onntracture and low back pa"?urned or moved the patient's head for

' shampooing or rinsing. We identified that the
Patients and nurses requests for bedside narrow headrest attached to the middle of the
hygiene care head vessel was responsible for the pain and

Figure 1 displays the word frequency ”Spiscomfort in the back of the head. The patients

generated from participants’ reports of th@lso suggested that it would be better for the
requests of patient/family members and nurs%@ower holes to be adjustable so that they could

regarding bedside hygiene caRatientwas the e made smaller or fewer to prevent them from

most frequently used word in patiem‘jfamilyglett'nlg _un_necessa_:!ly wet, espr)]euazlg . when
member requests, whilewant was most closely rinsing sensitive areas such as their ears.

rand, body positions, allowing the head to be up
r down, and length of time needed for washing
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Figure 1. Word frequency lists used by respondent®garding bedside hygiene care

Nurse requests
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Patient/Family requests Nurse requests
Figure 2. Co-occurrence network of words extractedrom patient/family member and nurse requests regading bedside hygiene care
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Rigid head shower with a fixed number

of holes and size, and unchangeable . ﬁ"ﬁd up to 20 IaOf
H made from discharged manually
J

Head vessel made from rigid and | L —7 stainless steel Container made |

narrow plastic V\ The device _ from hard plastic 34 cm
weighs 40-5() . :
Removable < kg and Max 92¢m Foot Bathing Device
head rest 35 L of wate

made of with constanf
narrow and

t t \ Vol Cover with
_ _ emperaturs olume holes for «
thin plastic | indicator Disposable plastic vessel for finsing
hand bathing
39 cm Hand Bathing Device Perineum Bathing Device
& Q 65 cm Q ) Hair Bathing Device

Figure 3. Current hair washing and hand, foot and perineum bathing devices
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Shower head is bendable so that the water
direction can be changed easily and the size
number of holes are adjusta A/a.t\d\\_

Head vessel made from silicone and could

be used for hand bathing when govering
with disposable sheet S\

Wider back
head rest

Vessel is exchangeable

4—

Upper part of water tank provided with a button to adjust water
tempererature and a screen to inform nurse of water volume and temperature

with foot or perieneum

Max 20 L
of Water

bathing vessels

www.internationaljournalofcaringsciences.org

O

Water tank made from 2 layers a type of rigid
silicone which preserve temperature, do not
easily bend and are lighter

The back

part where

the legs / Deeper vessel

touch the to prevent Closed
vessel is water spilling tunnel for
soft and dirty
flexible to Vesbsetlhf_cr)lr foot water
prevent athing container
pain and ' _
contracture Vessel for perienum bathing

Figure 4. Design of modified bedside hygiene care device
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Table 1 Subject characteristics according to

Variable Total Satisfied Dissatisfied )
N (%) N (%) N (%)

Number of hospital bed$
<100 348 (62.8) 168 (48.3) 180 (51.7) .55
100-299 152 (27.4) 66 (43.4) 86 (56.6)
>300 54  (9.7) 27 (50.0) 27 (50.0)

Number of beds per ward/unif
Unknown 26 (4.7) 11 (42.3) 15 (57.7) .17
<20 7 (1.3 5 (71.4) 2 (28.6)
20-49 300 (54.2) 149 (49.7) 151  (50.3)
50-99 214 (38.6) 95 (44.4) 119 (55.6)
>100 7 (1.3 1 (14.3) 6 (85.7)

Type of wards/units’
Internal medicine 163 (29.4) 71 (43.6) 92 (56.4) .28
Orthopedic 117 (21.1) 50 (42.7) 67 (57.3) .29
Internal surgery 109 (19.7) 43 (39.4) 66 (60.6) .07
Neurology 71 (12.8) 38 (53.5) 33 (46.5) .25
Neurosurgery 59 (10.6) 26 (44.1) 33 (55.9) .62
Ophthalmology/Otology 58 (10.5) 26 (44.8) 32 (55.2) .71
Nephrology 54  (9.7) 19 (35.2) 35 (64.8) .07
Dermatology 40 (7.2) 16 (40.0) 24 (60.0) .35
Hematology 29 (5.2) 11 (37.9) 18 (62.1) .31
Long-term care 25 (4.5) 13 (52.0) 12 (48.0) .62
Rehabilitation 23 (4.2) 14 (60.9) 9 (39.1) .18
Psychiatric 20 (3.6) 10 (50.0) 10 (60.0) .79
Radiology 16 (2.9 10 (62.5) 6 (375 .21
Palliative care 2 (0.9 0 (0.0 2 (100.0) .18
Intensive care 6 (1.1 4 (66.7) 2 (333 .34
Obstetrics and Gynecology 52 (9.4) 25 (48.1) 27 (51.9) .88
Pediatrics 48 (8.7) 20 (41.7) 28 (68.3) .43
Neonatal intensive care 1 (0.2 0 (0.0 1 (100.0) .35

®Missing data: 36
PMultiple answers possible; the total number of arsvin these wards/units: 942
‘Pearson’s chi-square test
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Table 2 Number of patients requiring hair wash and hand, fet, and
perineal baths per week

Variable Hair Wash Hand Bath Foot Bath Perineal Wash with Bley Catheter Perineal Wash Without Foley Catheter
1-3/week >3/week 1-3/week >3/week 1-3/week >3/week  1-3/week >3/week 1-3/week >3/week
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Internal medicine 565.5) 22(0.3) 71(7.5) 69(7.3) 75(8.0) 76(8.1) 28(3.0) 117(12.4) 27(2.9) 134(14.2)
Orthopedic surgery 33.5) 22(2.3) 60(6.4) 30(3.3) 64(6.8) 40(4.3) 20(2.1) 70(7.4) 20(2.1) 93(9.9)
Internal surgery 3@1.0) 8(0.8) 51(5.4) 37(4.0) 53(5.6) 43(4.6) 22(2.3) 74(7.8) 23(2.4) 75(7.7)
Neurology 272.9) 8(0.8) 32(3.4) 30(3.2) 34(3.6) 28(2.9) 13(1.4) 53(5.6) 7(0.7) 65(6.8)
Neurosurgery 11.2) 9(0.9) 30(3.2) 22(2.3) 33(3.5) 20(2.1) 7(0.7) 46(4.9) 3(0.3) 55(5.7)
Ophthalmology/otology 1¢1.3) 8(0.8) 28(3.0) 13(1.3) 34(3.6) 14(1.4) 14(1.5) 293.1) 16(1.7) 34(3.5)
Nephrology 171.8) 4(0.4) 27(2.9) 18(1.8) 30(3.2) 20(2.1) 6(0.6) 38(4.1) 11(1.2) 39(4.2)
Dermatology 161.7) 1(0.1) 19(2.0) 13(1.3) 21(2.2) 19(1.6) 8(0.8) 27(2.9) 6(0.6) 32(3.3)
Hematology 141.5) 5(0.5) 14(1.5) 13(1.3) 12(1.3) 15(1.6) 5(0.5) 20(2.0) 4(0.4) 21(2.2)
Long-term care 0.1) 0(0.0) 7(0.7) 6(0.6) 9(1.0) 2(0.2) 7(0.7) 12(1.2) 2(0.2) 20(2.1)
Rehabilitation 10.7) 1(0.1) 5(0.5) 8(0.8) 6(0.6) 9(0.9) 8(0.8) 12(1.3) 4(0.4) 17(1.8)
Psychiatric 30.3) 0(0.0) 9(1.0) 2(0.2) 12(1.3) 2(0.2) 9(1.0) 5(0.5) 4(0.4) 10(1.0)
Radiology 91.0) 2(0.2) 7(0.7) 4(0.4) 7(0.7) 7(0.7) 5(0.5) 7(0.7) 4(0.4) 10(1.0)
Palliative care 00.0) 1(0.1) 0(0.0) 3(0.3) 0(0.0) 3(0.3) 0(0.0) 2(0.2) 0(0.0) 3(0.3)
Intensive care unit ®.4) 0(0.0) 3(0.3) 2(0.2) 3(0.3) 3(0.3) 0(0.0) 5(0.5) 0(0.0) 4(0.4)
Obstetrics and gynecology 2) 5(0.5) 21(2.2) 11(1.1) 26(2.8) 18(1.9) 20(2.1) 22(2.3) 16(1.7) 24(2.5)
Pediatrics 192.0) 5(0.5) 19(2.0) 14(1.4) 24(2.5) 14(1.4) 20(2.1) 14(1.4) 11(1.2) 32(3.3)
Neonatal intensive care unit (@1) 0(0.0) 1(0.1) 0(0.0) 1(0.1) 0(0.0) 1(0.1) 0(0.0) 1(0.1) 0(0.0)
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Table 3 Patients’ state, care purpose, and distregxperienced during bedside hygiene care (N = 590)

Variable * Hair Washing Hand Bathing Foot Bathing
N (%) N (%) N (%)
Patient State
Immobilized 369 (62.5) 346 (58.6) 344 (58.3)
Terminal 259 (43.9) 263 (44.6) 274 (46.4)
Post-operative 234 (39.7) 132 (22.4) 185 (31.4)
Low level of consciousness 194 (32.9) 237 (40.2) 212 (35.9)
Low immune system functioning 104 (17.6) 108 (18.3) 129 (21.9)
Extreme fatigue 136 (23.1) 96 (16.3) 121 (20.5)
Insomnia 34 (5.8) 27 (4.6) 106 (18.0)
Other 46  (7.8) 55  (9.3) 71 (12.0)
Purpose of Care
Cleansing 567 (96.1) 548 (92.9) 535 (90.7)
Refreshing 477 (80.8) 354 (60.0) 392 (66.4)
Care of scalp and hair/skin 331 (56.1) 329 (55.8) 334 (56.6)
Patient satisfaction 315 (53.4) 105 (17.8) 164 (27.8)
Relaxing 263 (44.6) 254 (43.1) 349 (59.2)
Observation of scalp and hair/skin 213 (36.1) 244  (41.4) 307 (52.0)
Softening nails for easier trimming N/A 217 (36.8) 207 (35.1)
Facilitating blood flow 138 (23.4) 324 (54.9) 441 (74.7)
Opportunity for communication 97 (16.4) 103 (17.5) 114 (19.3)
To improve sleep at night 86 (14.6) 51 (8.6) 224 (38.0)
To create a daily rhythm 79 (13.4) 54 9.2) 69 (11.7)
As motivation against an illness 76 (12.9) 51 (8.6) 76 (12.9)
Facilitating effective treatment 34 (5.8) 46 (7.8) 94 (15.9)
Stimulating cognition 28 4.7) 36 (6.1) 49 (8.3)
Decreasing pain 13 (2.2) 55 (9.3) 127 (21.5)
Other 6 (1.0) 14 (2.4) 14 (2.4)
Distress
Patients must assume uncomfortable positions tbdivessel 330 (55.9) 356 (60.3) 343 (58.1)
Patients must move to fit their head/hand/foohimvessel 309 (52.4) 206 (34.9) 288 (48.8)
Shampoo/soap remains on the scalp & hair becauséack of hot water 84 (14.2) 77 (13.1) 71 (12.0)
Shampoo/soap is not washed away completely 158 (26.8) 40 (6.8) 34 (5.8)
Patients have netland extremity pain 110 (18.6) 266 (45.1) 272 (46.1)
Joint contracture N/A 334 (56.6) 354 (60.0)
Water temperature sometimes does not comply witlerta’ request 50 (8.5) 49 (8.3) 89 (15.1)
Other 31 (5.3) 15 (2.5) 10 (1.7)

*Multiple answers possible
'On the back of the head, n = 146; on the backeoktirs, n = 29; on the forehead, n = 16
’Reasons: Patients must bend their neck lateralty1 10; the plastic vessel is very hard, n = 8&;rtack rest of the vessel is too narrow, n = 17
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Table 4 Nurses’ problems with patients’ states durig bedside hygiene care (N = 590)

Variable * Hair Washing Hand Bathing Foot Bathing
N (%) N (%) N (%)
Nurse Problems
Physician does not allow the patient to be washed 146 (24.7) 106 (18.0) 127 (21.5)
Water is spilled on the bed NA 379 (64.2) 361 (61.2)
It is difficult to move patient’'s hands (includingists) and feet (including knees) into the
hot water NA 349 (59.2) 361 (61.2)
The hair washing device is big 216 (36.6) N/A N/A
It takes time to prepare caregiving goods and @svic 203 (34.4) 38 (6.4) 76 (12.9)
It takes time to clean caregiving goods and devices 183 (31.0) 32 (5.4) 63 (10.7)
It takes time to prepare hot water at its optitemperature 74 (12.5) 32 (5.4) 68 (11.5)
Temperature of hot water cools during care 74 (12.5) 97 (16.4) 100 (16.9)
Low back pain during preparation 91 (15.4) 42 (7.1) 169 (28.6)
Low back pain during washing 352 (59.7) 227 (38.5) 343 (58.1)
Other 49  (8.3) 13 (2.2) 11 (1.9

*Multiple answers possible
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Table 5 Nurses’ dissatisfaction with patients’ stads, distress, and problems with hair washing and Imal and foot bathing (N = 590)

Variable Hair Wash Hand Bath Foot Bath
Satisfaction Dissatisfaction  p Satisfaction Dissatfaction p Satisfaction Dissatisfaction  p
N (%) N (%) N (%) N (%) N (%) N (%)

Patient State
Immobilized 356 (64.3) 188 (52.8) 0.96 333 (60.1) 178 (53.5) 0.74 329 (59.4) 176 (53.5) 0.73
Terminal 245 (44.2) 131 (53.5) 081 249 (44.9) 135 (54.2) 0.57 261 (47.1) 137 (52.5) 0.86
Post-operative 225 (40.6) 113 (50.2) 0.30 125 (22.6) 59 (47.2) 0.15 177 (31.9) 86 (48.6) 0.17
Low level of consciousness 186 (33.6) 102 (54.8) 0.51 224 (40.4) 119 (53.1) 0.93 197 (35.6) 108 (54.8) 0.50
Low immune system functioning 99 (17.9) 57 (57.6) 0.30 105 (19.0) 59 (56.2) 0.45 124 (22.4) 69 (55.6) 0.49
Extreme fatigue 126 (22.7) 65 (51.6) 0.74 89 (16.1) 42 (47.2) 0.24 114 (20.6) 52 (45.6) 0.08
Insomnia 33 (6.0) 19 (57.6) 0.58 27 (4.9 17 (63.0) 0.28 99 (17.9) 55 (55.6) 0.56
Other 39 (7.0 21 (53.8) 0.90 49  (8.8) 24 (49.0) 0.57 68 (12.3) 35 (51.5) 0.80

Distress
Patients must assume uncomfortable positions tbditessel 314 (56.7) 184 (58.6) 0.00+ 331 (59.7) 183 (55.3) 0.17 321 (57.9) 181 (56.4) 0.05
Patients must move to fit their head/hand/foohmessel 294 (53.1) 165 (56.1) 0.11 198 (35.7) 108 (54.5) 0.56 272 (49.1) 153 (56.3) 0.12
Shampoo/soap remains on the scalp & hair becausdéack of hot water 80 (14.4) 43 (53.8) 0.87 71 (12.8) 42  (59.2) 0.26 67 (12.1) 39 (58.2) 0.35
Shampoo/soap is not washed away completely 151 (27.3) 87 (57.6) 0.17 39 (7.0) 19 (48.7) 0.59 34 (6.1) 21 (61.8) 0.28
Patients have neck and extremity pain 106 (19.1) 62 (58.5) 0.20 251 (45.3) 139 (55.4) 0.29 256 (46.2) 141 (55.1) 0.34
Joint contracture NA 319 (57.6) 181 (56.7) 0.03 335 (60.5) 189 (56.4)  0.04*
Water temperature sometimes does not comply wiilerta’ request 47 (8.5) 27 (57.4) 0.51 45 (8.1) 26 (57.8) 0.49 82 (14.8) 49 (59.8) 0.18
Other 30 (54 17 (56.7) 0.67 15  (2.7) 8 (53.3) 0.97 10 (1.8) 6 (60.0) 0.65

Nurse Problems
Physician does not allow the patient to be washed 137 (24.7) 85 (62.0) 0.01* 101 (18.2) 53 (52.5) 0.93 120 (21.7) 64 (53.3) 0.91
Water is spilled on the bed N/A 354 (63.9) 202 (57.1) 0.01" 343 (61.9) 191 (55.7) 0.09
It is difficult to move the patient’s hands (inclod wrists) and feet (including
knees) into the hot water N/A 328 (59.2) 190 (57.9) 0.00" 341 (61.6) 188 (55.1) 0.18
The hair washing device is big 203 (36.6) 122 (60.1) 0.01* N/A N/A
It takes time to prepare caregiving goods and @svic 190 (34.3) 117 (61.6) 0.00** 36 (6.5) 15 (41.7) 0.16 72 (13.0) 43 (59.7) 0,21
It takes time to clean caregiving goods and devices 173 (31.2) 97 (56.1) 0.37 31 (5.6) 15 (48.4) 0.61 59 (10.6) 37 (62.7) 0.11
It takes time to prepare hot water at its optitemperature 70 (12.6) 35 (50.0) 0.61 30 (5.4) 18 (60.0) 0.42 62 (11.2) 38 61.3) 0.16
Temperature of hot water cools during care 70 (12.6) 32 (45.7) 0.20 89 (16.1) 49 (55.1) 0.66 93 (16.8) 49 (52.7) 0.97
Low back pain during preparation 85 (15.3) 48 (56.5) 0.47 39 (7.0) 27 (69.2) 0.03" 160 (28.9) 96 (60.0) 0.03*
Low back pain during washing 334 (60.3) 186 (55.7) 0.10 210 (37.9) 110 (52.4) 0.85 323 (58.3) 176 (54.5) 0.37
Other 49 (8.8) 29 (59.2) 0.36 13 (2.3) 8 (61.5) 0.53 11 (2.0 8 (72.7) 0.8

Missing data = 36
All significance values are for Pearson’s chi-sguast
*p<.05 *p<.01
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Table 6 Requests concerning bedside hygiene care

Kind of care Before Word After
Common requests for bedside hygiene care by patigfamily members
Hair washing Patient complainedhat hair washing with the head down was tiring/sHe wanted to
have his/her hair washed with the head up.
Pediatric patients, after having asked for the bare minimum of water pressure duraigwashing.
surgery, were afraid of pain, so
they
Foot bathing Patient wanted to immerse his/her deefper in the water.
Patient wanted the nurse to notice the water teamye.
Common requests for bedside hygiene care by nurses
Hair washing I wanted a temperature preservatencg and shower regulator.
I wanted a device that enables patients to fremlye their neck to prevent
discomfort.
Foot bathing I wanted a deeper container to prtesgitiing water.
I wanted a device with temperature preservationaapthntar massage
function.
Unique requests for bedside hygiene care by patigfamily members
Hair washing Many patients wished to have their bat along with their hair wash. We have been
asked about outside support for haircuts.
The patients’ demands applied to the water temperature, frequency, streofjwater pressure,
concerning the frequency of shampoo brand, body positions, whether the headuas down,
shampooing and length of time needed for washing hair.
The patient said that because they could not shdthey wanted to have their hair washed with haewa
Hand bathing The patient said that their handscould warm their hands, they would be so happy.
were cold. If someone
The patient said that dirt between the fingers m@svashed away completely.
The patient said that the smell didgo away if his/her hand was only wiped.
not
Foot bathing The patient’s foot was cold, so warm it by having a foot bath.
he/she wanted to
Patient said that having a foot bath felt simitashowering.
Patient wanted to have a foot battable to sleep.
to be
Unique requests for bedside hygiene care by nurses
Hair washing | wanted a device with a vessel made from a soft material, such as silicone.
| wanted a slimmer device so thatcould be used in wards with narrow halls.
it
| wanted a device that was easierclean after usage and that had a drying function.
to
Foot bathing | wanted a foot-bathing device used while patients were still in bed.
that could be
| wanted a vessel made from softhad germanium stones in the water.

plastic and that had a massage
function, in addition to a device
that
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From the participants’ perspectives when thegompletely were major causes of patient distress
were acting as nurses, the device was very headyring bedside hygiene care. Joint contractures
especially when it was full of water.were also reported to cause patient distress
Furthermore, the inability to adjust the wateduring hand and foot bathing. Previous studies
direction due to the rigid head showehave similarly noted that necessary movements
complicated hair rinsing, especially on the back the bed during bedside hygiene procedures
of the head. They also pointed out that preparingight become painful for the patient (Moller &

and cleaning the devices is quite complicated amdagalhaes, 2015). Although bedside hygiene
tiring, and requires the nurses to repeatedtare is crucial and conveys abundant

switch between the standing and bendinghysiological and psychological benefits to

positions. patients, distress due to the use of inappropriate
Discussion devices might keep them from obtaining the
optimal positive effect (Potter and Perry, 2001).

Problemswith bedside hygiene care The qualitative data, as displayed in the text-
More than half of nurse participants weramining analysis, supports the quantitative results.
dissatisfied with the hair washing and hand anBloth patient/family members and nurses had
foot bathing of bedridden patients, and thisimilar requests regarding bedside hygiene care
dissatisfaction was significantly differed withdevices. For the hair-washing device, both

variables such as low back pain during haparties were concerned about the discomfort
washing. Moller and Magalhaes (2015) revealechused by restricted movement in the neck and
that bedside hygiene procedures involve healttead. As for the foot-bathing device, both

risks for nurses because of the intense physigsdtient/family members and nurses requested
effort they require. Musculoskeletal disordergleeper containers that enabled patients to
(MSD) are highly prevalent among nursesmmerse their feet deeper into the water while
working in a variety of settings, with low backalso preventing the water from spilling. Some of

pain being the most frequently occurring MSDhe patients also complained about the current
(with a prevalence of 30-60%decause of devices used, in particular stating that dirt

strenuous activities, manual handling, repetitivbetween the fingers and smells had not been
tasks, and job strain (Trinkoff et al, 2002 andemoved during hand bathing. Hand and foot
Smith et al, 2003). The fact that nurses musiare is a part of basic nursing care that helps
repeatedly fetch water and prepare the hygiemeomote extremity health and maintain skin

devices for each patient provides some indicatianoisture (Potter & Perry, 2001 and Chan et al,
of the exhaustion caused by this care and i#012). Because the skin can harbor harmful
impact on nurses’ workloads. Heavy haimicroorganisms, it is necessary to remove excess
washing devices can further create low back pabody secretions, and dirt between the fingers
problems for nurses. (Veje & Larsen, 2014). Thus, proper hand and

Furthermore, one of the most important factor@Ot bathing W't.h b(_atter Qewces are neede_d to
influencing job  satisfaction and nursesPrevent bacterial infections. More practical
evaluations of the quality of care is th solutions demanded by patient/family members

€ . : :
availability of adequate resources, including cat%nd improvement  of care d_gwce_s mat_errc_lls
devices. If nurses are unable to perform the ggested l_Jy nurses as |d(_ant|f|ed_|n_ qualltat!ve
nursing interventions at an appropriate standar, ‘:"t"’.‘ analysis are .essent|al N m.od'|fy|ng bedside
they tend to feel dissatisfied with their jobs. ghi"Y9i€ne care devices. By identifying problems
suggests that the quality of care can be increasg h bedside hygiene care, in particular those
by adjusting the factors influencing job

related to the care devices, we intended to
satisfaction (Kvist et al, 2014). Therefore

propose a modified prototype design to ensure
enabling lighter and simpler bedside hygien igher quality care. This is described in the
care devices would be crucial for improvin

ollowing section.
nurses’ care satisfaction. Proposed design of the improved bedside

Uncomfortable  positions  during hygienehygienecaredevice

procedures (e.g., having to move to fit the vessalye describe the current hair washing and bathing
and insufficient water for washing patientslevices based on typical form sold by companies
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in Japan in Figure 3. during the care procedure, the back of the vessel

For perineum bathing, nurses use a bottle o soft and erX|b’Ie, although it s rigid enough t
Support patients’ legs.

water that contains small holes in the upper
portion. The water used to rinse the perineum &lthough we did not ask nurses’ opinions on
absorbed using a diaper sheet placed on the bpdrineum bathing, in consideration of the risk of
Although the bottle is initially filled with hot transmitted disease and the low water
water, it is often cool by the time it is used otemperature problem of the current device, we
patients, which can cause them discomfortiesigned a perineum vessel that can be integrated
Additionally, repeated usage of the bottle fomto the improved bedside hygiene care device.
different patients can increase the risk ofo our knowledge, this vessel is the first
transmitted disease. prototype that can be attached to a mobile

Based on the results of this study, we proposecpgds'de hygiene care device. The vessel, which

prototype of a bedside hygiene care device thatch;tgr']nsse? ﬁﬁiﬁ%ﬁgnﬂ:tﬁ tr;es rt?llgddkieatgrcs:g;t
lighter, more compact, comprises of threé 9 P

interchangeable vessels based on types %?e.d ,currently), IS 'placed underneath the
hygiene care: a vessel for hair washing and ha tient's perineum during the bathing procedure.

bathing and the other two were for foot an or rinsing the perineum and buttocks, and for

perineum bathing and made from soft materi itting with the multipurpose design of this new
iygiene device, we modified the shower head so

For a lighter and more compact device, Wﬁ'nat it can be bent in any direction. Furthermore,

proposed changing the material from stalnlesnsurses can now adjust the number of holes and

steel to a type of waterproof and rigid silicone. ;
The silicone is not only lighter but also Coulq/;?ttera%rdessz;itby g;?Ingotlruestisr?gwirr\geaev;?etrhe
similarly preserve water temperaturet mperature and provides information on the

Furthermore, to prevent the vessel from bendin -
rrent water temperature and remaining water

and thereby avoid heat injury during its use, Wvolume, we added a screen and button on the

built the vessels of two layers of this silicone, ter tank. To prevent disease contamination
Based on the water measurements made duriWﬁ - 10 preve ) .
ong and within patients during hygiene care,

the simulation and to reduce the weight of th@ ) .
we provide a disposable vessel to cover the

device, we limited the water capacity to 20 L\'/essels. Figure 4 shows the design of our

Additionally, the result of this study has shown roved bedside hvaiene care device. This
that the majority of nurses perform hair Washing,?p Y9 '

and foot and hand bathing for one to thre a%?j%mizg?i?)n V\?a?sfn eerfolrlnrrwlggtl(l)(;]v?/'resA(I;[r?ggggte
patients per week. Given the abovd P ! P

considerations, a full tank of this bedside hygien(éOUId have affected the results. Because of some

care device could be used to wash the hair aR&“e”tS unconscious or weakened states, we

thoroughly bathe the hand, foot, and perineur%oqld not obtain _mformatl'o'n directly from
for one patient at a time. patients or their families.  Therefore,

patient/family member requests were obtained
To prevent neck pain during hair washing, weecondhand through nurses. Additionally, the
replaced the head vessel material with silicongualitative data analysis was aimed at visually
which is flexible and can conform to the shape afescribing complaints and suggestions from
the patient’s head. We also suggested a 20° hggatients/families and nurses regarding bedside
angle position during the hair washing procedurieygiene care using word frequencies without
in order to prevent neck pain, which was basegenerating any themes. Design of modified
on the findings of Nakagawa et al (2006)bedside hygiene care device are not assessed yet,
Additionally, we widened the size of the headresherefore further research to test its efficiergy i

to minimize discomfort during the hair washingequired.

rocedure. .
P Conclusion

Regarding the foot bathing vessel, the shape I{F

similar to a shopping basket albeit deeper so th {;::Soerzfortwgtjerin cct))r;%irig(édh 6}2?]? ca?gtle'lr'lase
patients can immerse more of their legs an 9 Y9 '

prevent water from spilling. To prevent pain ang'etcfgsvllg;is?ﬁ;n;gg gnscicz)‘ram;c;rthaellailre dré?/iséic;nzrgo
contractures when patients’ feet are immers 5 : 9 '
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