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Padding the seat of a wheelchair reduces ischial pressure and
improves sitting comfort
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SUMMARY In this study, we aimed to examine whether a wheelchair cushion placed directly atop a sling seat or
deflection of the sling seat compensated by a pad along with the placement of a wheelchair cushion
changed sitting pressure. Additionally, we examined whether these additions changed sitting comfort.
For twenty healthy adults who consented to participate, measurements were taken for three types of
cushions, each with and without padding, under six conditions. The cushion types tested included
air (cushion A), urethane foam (cushion U), and three-dimensional thermoplastic elastomer (cushion
T). A pressure distribution measurement equipment was used for the measurements. Following the
measurement, the comfort of the wheelchair cushion was measured. The ischial area pressure of the
cushion A pad was significantly lower than that without the pad. Cushions U and T were for ischial
area pressure with a pad, resulting in a decreasing trend in ischial area pressure with a pad compared
to that without a pad; however, the difference was insignificant. For all cushions, sitting comfort was
significantly better in all groups with padding than in those without. In conclusion, ischial pressure can
be dispersed by placing a pad on the seat surface of a wheelchair cushion, and pads were suggested to
improve sitting comfort for all cushions.

Keywords wheelchair cushion, pressure redistribution, sling seat

1. Introduction by themselves. Therefore, the pressure ulcer prevention
guidelines recommend the use of wheelchair cushions

Pressure ulcers occur when soft tissues are compressed for pressure ulcer prevention (/,/0). We have previously

between the bony prominence and external surface for reported that the use of wheelchair cushions enables

a prolonged period or when blood flow is obstructed by pressure dispersion (/7).

external forces such as misalignment (7). Although some However, because the seat of a wheelchair is

studies have posited pressure ulcers as preventable, their a sling, deflection of its surface is prone to occur,

incidence remains high (2-4). In addition, when pressure contributing to pelvic tilt, which in turn increases local

ulcers develop, long-term treatment is required before pressure and leads to pressure ulcers (/2). In addition,
healing, resulting in significant medical and economic because the level of seat deflection of a wheelchair

losses (5-7). varies from model to model, wheelchair cushions

Pressure ulcers are more common in wheelchair users cannot accommodate all deflections, and the effect of
who are at long-term risk of developing these sores (8). seat pressure dispersion of the wheelchair cushion is
When an individual sits in a wheelchair, external forces reduced by half. In our previous study, the pressure
are concentrated on the bony prominences of the ischium dispersion effect of wheelchair cushions with padding to
and tailbone, increasing the risk of pressure ulcers compensate for deflection was high (/7). Another study
(8). Thus, wheelchair users should remove external evaluated the insertion of a pad under the wheelchair
forces every 15-30 min (9); however, individuals of cushion, referred to as the "pelvic well pad" study (/3).
advanced age have difficulty removing external forces In that study, researchers created and inserted a pad with
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the ischial area cut off and reported a decrease in the
mean and peak pressures and an increase in the contact
area in the buttocks and thighs. These results suggest that
inserting a pad that compensates for the deflection under
a wheelchair cushion can increase sciatic pressure and
contribute to the prevention of pressure ulcers.

Therefore, in this study, we aimed to examine
whether sitting pressure changes when a wheelchair
cushion is placed directly on top of a sling seat or when a
pad and a wheelchair cushion compensate the deflection
of the sling seat is placed on top of the sling seat.
Additionally, we examined whether there was a change
in sitting comfort with and without a pad.

2. Materials and Methods
2.1. Participants

The number of participants in this study was calculated
using the G Power software. Based on a previous study
(11), with an effect size of 0.7, an alpha error of 0.05,
and a power of 0.8, the required sample size was 19.
Therefore, 20 participants were included in this study,
after excluding those who withdrew consent and those
with missing data. The inclusion criteria for this study
were a sitting girdle width of 34—40 cm and a sitting
base length of 41-49 cm. In contrast, the exclusion
criteria were a sitting girdle width of > 41 cm and < 33
cm, sitting base length of > 50 cm and < 40 cm, and the
presence of back or lower limb disease. The final sample
included 20 healthy adults (10 male and 10 female).

2.2. Ethics

This study was conducted in accordance with the
Declaration of Helsinki. Its purpose and significance
were fully explained to all participants, who all provided
their signatures on a consent form before the study.
This study was approved by the Ethics Committee of
Naragakuen University (approval number/ID 3-R003).

2.3. Devices and equipment used

A CONFORMat (Nitta Corp., Osaka, Japan) was used

to measure body pressure, which is a sensor mat with
previous testing for reliability and validity (/7,14-16).
The specifications of the sensor sheet were as follows:
depth, 471 mm x width, 471 mm; 1024 sensors (32 rows
x 32 columns); thickness of 1.8 mm, and a resolution
of 14.7 mm. A standard wheelchair (MATSUNAGA
MANUFACTORY Co., Ltd., Tokyo, Japan) was used.
Three types of cushions were tested: an air material
(ROHO; Permobil Co., Ltd., Visternorrland Sweden:
single-valve low-profile air material, 40.5 x 43 x 5.5
cm: cushion A), urethane foam material (Moderate
cushion; LAC Healthcare Ltd., Osaka, Japan: special
urethane material, 40 x 40 x 6 cm: cushion U), and a
three-dimensional (3D) thermoplastic elastomer material
(Geltron; Pacific wave Co., Ltd., Japan: 3D thermoplastic
elastomer material, 38 x 38 x 3.5 cm: cushion T). The
seat deflection was measured beforehand, and urethane
foam pads were prepared to match the deflection.

2.4. Measurements

Measurements were taken for the three cushion types,
each with and without padding, under six conditions.
After the participant's seated lower leg length was
measured and foot support was adjusted, they were
assessed for 5 min without a wheelchair cushion to
determine the reference value. The order of the six
conditions was randomly assigned using the envelope
method. The participants then sat in a wheelchair in the
assigned order, and the position of the ischial region was
identified. The measurement position was taken with
the pelvis positioned as far back in the seat as possible,
and the seat and thighs were positioned horizontally. The
feet were placed on footrests, and both upper limbs were
positioned on the thighs instead of the arm supports.
Measurements were taken after the sitting pressure
stabilized (after approximately 5 min) for 10 min. After
the measurement, the sitting comfort of the wheelchair
cushion was measured using a numerical rating scale
(NRS). Using the NRS, the participants were then
instructed to rate their sitting comfort on a scale of 10,
with 10 being "very poor" and 0 being "very good and
comfortable." When the state of sitting comfort without
the standard cushion was set to 10 (very poor), the

Figure 1. Measuring and padding wheelchair seat deflection. (A) Measurement of wheelchair seat deflection. Wheelchair (B) with deflection

compensation pad and (C) without deflection compensation pad.
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participants were instructed to indicate how comfortable
they felt in the target group. The wheelchair cushion and
pad were replaced after the NRS score assessment, and a
5-min break was allowed between measurements.

2.5. Analyses

For assessing pressure at the ischium, the mean value of
the four sensors around the maximum pressure area (peak
pressure index) was calculated for each condition. Sciatic
pressure and NRS scores with and without deflection
correction in each condition were compared using a
paired #-test. In addition, 95% confidence intervals and
effect sizes were calculated. Effect sizes were calculated
using Field's r to measure the standardized mean
difference between the two groups, calculated as r = Vt2/
(t2+df) (17). All analyses were performed using the R
(version 4.0.3, R Foundation) for Windows. Statistical
significance was set at a Bonferroni-corrected P < 0.015.

3. Results and Discussion

The ischial area pressures of cushion A were 34.2 + 6.2
mmHg without a pad and 31.0 + 7.1 mmHg with a pad.
The ischial area pressure with a pad was significantly
lower than that without a pad (P = 0.0021), and the effect
size was large ( = 0.63). The ischial area pressures of
cushion U were 26.4 + 4.4 mmHg without a pad and
24.2 + 5.1 mmHg with a pad, showing a decreasing
trend in ischial area pressure with a pad compared to
that without a pad. However, the difference was not
significant (P = 0.018). However, the effect size was
large (» = 0.51). The ischial area pressures of cushion
T were 37.9 + 8.4 mmHg without a pad and 33.4 + 8.3
mmHg with a pad, showing a decreasing trend in ischial
area pressure with a pad compared to that without a
pad, but without significant difference (P = 0.031). The
effect size was moderate (» = 0.47) (Table 1). As the use

of wheelchair cushions for wheelchair users decreases
sciatic pressure ulcers and reduces the risk of pressure
ulcers (7,10), these devices should be used to reduce
and prevent ischial pressure ulcers. However, as the seat
surface of a wheelchair is a sling, deflection occurs and
is believed to reduce the performance of the wheelchair
cushion. In a previous study, Shin et al. reported that
padding the seat surface reduces peak pressure (/3).
However, adding a seat surface increases ischial pressure
(18). Therefore, unlike the previous study, this research
was conducted with a pad placed on the seat surface of a
wheelchair following the deflection of the seat surface.
Consequently, ischial pressure was significantly reduced
when the wheelchair cushion was used with padding
compared with when it was used without padding;
however, no significant reduction was observed in
cushions U and T, the effect sizes were high (cushion
U), and medium (cushion T) and ischial pressure tended
to decrease. In our previous wheelchair cushion study, a
hybrid-type wheelchair cushion was padded, resulting in
lower ischial pressure (/7). Although the ischial pressure
was shown to increase in a study by Kamegaya et al. (18),
this may have been due to different materials. Wood was
used in their study, whereas urethane was used in ours.
It is possible that the urethane foam material dispersed
the pressure while compensating for the deflection as
it is a porous material used for cushions (/9). Based on
the aforementioned findings, placing a pad on the seat
surface of a wheelchair when using a wheelchair cushion
can reduce the ischial pressure ulcer pressure and
contribute to the prevention of pressure ulcers.
Regarding seating comfort, the three cushions had the
following values: cushion U (without pad, 5.0 + 1.1; with
pad, 4.1 £ 0.9), cushion T (without pad, 5.1 + 0.9; with
pad, 4.0 + 0.6), and cushion A (without pad, 5.5 £ 1.0;
with pad, 4.5 £ 0.8). The sitting comfort was significantly
better in all groups with padding than in those without
padding (P < 0.015; cushion U: r = 0.66, effect size,

Table 1. Comparison of ischial area pressure with and without a pad

Cushions Without pad With pad P value Effect size: r
U 26.4+4.4(24.3-28.5) 242 +5.1(21.3-26.6) 0.018 0.51
T 37.9 £ 8.4 (34.0-41.8) 33.4+8.3(29.5-37.3) 0.031 0.47
A 342+6.2(31.3-37.1) 31.0+7.1(27.7-34.3) <0.015 0.63

Values are expressed as means+standard deviations (95% confidence intervals). Abbreviations: U, urethane foam material; T, three-dimensional

thermoplastic elastomer material; A, air material.

Table 2. Comparison of seating comfort with and without a pad

Cushions Without pad With pad P value Effect size: r
U 5.0+ 1.1 (4.5-5.5) 4.1+0.9(3.7-4.5) <0.015 0.66
T 5.1+0.9 (4.7-5.5) 4.0+0.6 (3.7-4.2) <0.015 0.88
A 5.5+ 1.0 (5.0-6.0) 4.5+0.8(4.1-4.9) <0.015 0.83

Values are expressed as means+standard deviations (95% confidence intervals). Abbreviations: U, urethane foam material; T, three-dimensional

thermoplastic elastomer material; A, air material.
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large; cushion T: » = 0.88, effect size, large; cushion A: r
= 0.83, effect size, large) (Table 2). This result confirmed
the comfort of the wheelchair seating position using
pads. Regarding wheelchair seating comfort, Harms
reported that wheelchair sling seats promoted a kyphotic
posture and caused neck and back discomfort in able-
bodied and disabled participants (20). Wheelchair sitting
in a sling seat also promotes scoliosis and poor posture
(21), which can contribute to deformities (22) and
increase the risk of neck and back pain due to muscle
strain (23,24). Therefore, sitting comfort is important.
This study showed that padding compensated for the
deflection and increased the contact area of the buttocks
to maintain a stable posture, resulting in significantly
better seating comfort for all cushions. This suggests
using pads to compensate for the deflection and improve
sitting comfort.

Nevertheless, this study has some limitations. First,
the participants were healthy. Therefore, in the future, we
would like to conduct studies on older individuals with
atrophied gluteal muscles and patients with spinal injuries
to confirm the prevention of pressure ulcers. Second,
the sitting time was approximately 10 min. Wheelchair
users are forced to sit for long periods. Therefore, it is
necessary to observe changes in ischial pressure and
sitting comfort when sitting for long periods. Third, only
ischial pressure was measured as an external force in
this study. Because the external force can be misaligned,
we believe that verifying misalignment is also necessary
in the future. In conclusion, ischial pressure can be
dispersed by placing a pad on the seat surface of the air
material. Although no significant pressure-reducing effect
was observed for the urethane and 3D thermoplastic
clastomer material cushions, a pressure-reducing effect
was confirmed. In addition, the pads improved the sitting
comfort of all the cushions.
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Relationship between cleaning
frequency and pressure ulcer healing
time in older people receiving home care

Objective: The relationship between the healing time of pressure
ulcers (PUs) and wound cleaning frequency among older people in
homecare settings was investigated.

Method: This single-centre, prospective cohort study was
conducted from April 2018 to March 2019. Patients who used
home-visit nursing services, had National Pressure Ulcer Advisory
Panel classification stage 2 PUs, and had their wounds cleaned at
least twice a week were enrolled in the study. Wound cleaning was
performed using tap water and a weakly acidic cleanser.
Participants were divided into two groups, determined by the
frequency of wound cleaning (twice weekly versus >3 times
weekly). Duration of PU healing and the increase in care insurance

premiums were compared in both groups.

Results: A total of 12 patients were included in the study. The mean
healing period of PUs cleaned >3 times per week (65.3+24.8 days) was
significantly shorter than that of PUs cleaned twice a week (102.6+19.2
days; p<0.05). Furthermore, the increase in care insurance premiums
for PUs cleaned 23 times per week (¥122,497+105,660 Yen per six
months) was significantly lower than that for PUs cleaned twice a week
(¥238,116+60,428 per six months) (p<0.05).

Conclusion: Our results suggest that frequent cleaning of PUs by
health professionals in homecare settings not only shorten PU healing
period but also reduces care insurance premiums for PU care.
Declaration of interest: The authors have no conflicts of interest.

home-visit nursing services ® nursing care ® older people ® pressure ulcer ® wound ® wound care ® wound dressing ®

wound healing ® wound irrigation

pressure ulcer (PU) is a localised injury to
the skin and/or underlying tissue, usually
over a bony prominence, resulting from
sustained pressure and shear,! which
increases the medical burden of the ageing
population worldwide.! There are reportedly three
million people with PUs in the US; moreover, 5-15% of
hospitalised patients have PUs.? A systematic review has
further reported a high incidence of PU management in
Europe, Asia, and the US.3 Similarly, PU prevalence in
Japan is high; a cross-sectional study in a rural
community in Japan found that PUs occurred in 2.03%
of individuals aged >65 years and in 4.46% of those
aged >80 years.* Moreover, PUs are observed in various
care environments in Japan, where their prevalence
(according to the fourth report of The Japanese Society
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for Pressure Ulcers Homecare Committee reporting on
findings from the 2016 fiscal year) was 2.13% in
hospitals, 1.07% in long-term healthcare facilities, and
1.68% in home dwellers who used home-visit nursing
services.®

In ageing societies, such as that in Japan, the
treatment of PUs is becoming more urgent. The delay
of PU healing by ineffective care imposes a burden on
patients, the families and care workers, both physically,
psychologically and economically.® Therefore, besides
epidemiological studies of PUs, effective and efficient
prevention and treatment of such lesions are needed;
however, little information on effective prevention and
treatment methods is currently available.

Wound cleaning is recommended and conducted in
clinical conditions as part of standard of care, as well as
nutrition management, interface pressure relief,
repositioning and topical therapy.! The ‘Prevention and
Treatment of Pressure Ulcers/Injuries: Quick Reference
Guide 2019’ assigned a ‘weak positive: probably do it’
recommendation (strength of evidence category B1) for
cleaning PUs,! suggesting increasing recognition of the
clinical importance of wound cleaning. Wound cleaning
is recommended to remove components that delay
healing, such as exudate, pus, necrotic tissue, residual
drug and bacteria;’ bacterial count on PUs has been
reported to be significantly reduced by wound cleaning.?
Hence, frequent wound cleaning could be a favourable
intervention to reduce wound contamination and
promote PU healing. However, the frequency of wound
cleaning is determined by the expert opinion of the
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treating physician/clinician or by the times of wound
dressing changes.® As for the evidence, some studies
focusing on the therapeutic impact of wound
cleaning using particular solutions or techniques have
been undertaken;!%-12 however, no published study
evaluated the effect of cleaning frequency on the
healing period in PUs.

A home-visit nursing station is a facility that provides
nursing and care services to individuals with a disease
or disability living at home, in order to promote their
independence and help with their recuperation. It is
staffed by several medical professionals, including
nurses and physical therapists (PTs), as well as caregivers.
Individuals who receive care services from home-visit
nursing stations in Japan should have their PUs cleaned
by visiting nurses or their family members.

Japanese medical and care insurance allows nurses to
make frequent visits to treat ‘pressure ulcers beyond the
dermis’ according to current instructions.'®> However,
for PUs that remain in the dermis, or which are NPUAP
classification'# stage 2 or lower, frequent treatment by
home-visit nurses can be challenging owing to caps set
in Japanese medical and care insurance. According to
the fourth report of The Japanese Society for Pressure
Ulcers Homecare Committee,> 50.6% of the ulcers
treated at home were of NPUAP classification stage 2 or
lower. Therefore, there appear to be many home
dwellers with PUs not frequently cleaned by home-visit
nurses, which in turn may delay the healing of these
lesions.

Physical therapists (PTs) can also perform wound
cleaning and Japanese medical and care insurance allow
them to undertake home visits. Therefore,
wound cleaning frequency can be increased via the
participation of a PT; this could form the basis of an
experimental model to compare the effects of wound
cleaning frequencies.

In this study, we conducted a single-centre,
prospective observational study at a home-visit nursing
station where PTs can undertake homecare to increase
wound cleaning frequency. The aim was to obtain
preliminary evidence to support development of a
large-scale multicentre trial. The relationship between
the frequency of cleaning and the PU healing period
was investigated, and the importance of frequent
wound cleaning by medical staff in the homecare
setting is proposed.

Methods

Study design and setting

A single-centre, prospective, observational, cohort pilot
study was conducted to investigate the effects of
cleaning frequency on the early healing of PUs. This
study was performed in a home-visit nursing station in
Hyogo, Japan, between April 2018 and March 2019.

Ethical approval and patient consent

This study complied with the principles of the
Declaration of Helsinki regarding investigations in
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human subjects and was approved by the Nara Gakuen
University (approval number 31-034). Written informed
consent was obtained from each patient before
home-visit nursing service intervention. Participants
also provided signed informed consent regarding the
publishing of their data (non-identifiable).

Population and sample

Individuals with PUs receiving services from the
home-visit nursing station were enrolled. Individuals
who had NPUAP classification stage 2 PUs and had their
wounds cleaned at least twice a week by nurses or PTs
dispatched from the station were included.

The participants were assigned to two groups,
depending on the number of PU cleaning sessions they
received each week:

e ‘2-times group’: participants whose PUs had been
cleaned twice a week by home-visit nurses

e ‘>3-times group’: participants who had received
additional wound cleaning at least once a week by
home-visit PTs in addition to the wound cleaning
performed by the nurses.

This allocation depended on the care plans, content,
dates and times of services available under the
long-term care insurance coordinated for each
individual by their care manager. Participants with PUs
whose care plan included the need for physical therapy
were allocated to the ‘>3-times group’, as this allowed
for additional cleaning by the PTs, while those who did
not require physical therapy were allocated to the
‘2-times group’.

Individuals who experienced changes in their general
health condition or in the management of their PUs
during the observational period were excluded.

Wound cleaning

In this study, participants’ PUs were cleaned by nurses
or PTs from the home-visit station, in addition to the
participants’ families. PTs who conducted wound
cleaning in this study had received postgraduate
training by the Japanese Physical Therapy Association
and from the nurses certified in wound, ostomy and
continence. In this study, wound cleaning was
performed using tap water and a commercially
available and weakly acidic cleanser (Biore U, Kao,
Japan) was used.

Several studies have reported that using tap water for
wound cleaning is comparable in safety and cleaning
efficacy to sterile saline solution.'>-17 Therefore, in this
study, tap water was used for cleaning because of its
easy availability at home and cost-effectiveness.
Moreover, since using a cleanser shortened the healing
time of NPUAP stage 2 PUs compared to saline
solution,!® a cleanser was used for wound cleaning in
this study. Previous studies have reported that the pH
of the cleanser should avoid alkalinity,!® and that
wound cleaning with a weakly acidic cleanser
contributes to keeping the wound clean.?° Therefore,
a weakly acidic cleanser was used in this study.
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Data collection
We collected information on the age, sex, height, body
weight, body mass index (BMI), and the number of
home visits by nurses and PTs from the medical records
of participants with PUs during the observation period.
At the beginning of the observation, care level was
evaluated for each participant, as determined by the
Certification Committee of Needed Long-Term Care in
Japan.?! The degree of independence (degree of being
bedbound) of older participants with a disability in
performing activities of daily living was also evaluated
for each participant at the beginning of the observation
period. The degree of being bedbound comprises criteria
developed by the Ministry of Health and Welfare, now
Ministry of Health, Labor and Welfare, in Japan.??
DESIGN-R, a clinical wound evaluation scale for the
chronological monitoring of individual PUs, developed
by the Scientific Education Committee of the Japanese
Society of Pressure Ulcers,?%24 was used to score the
severity of the PUs at the start of the follow-up period.
DESIGN-R reflects the following seven conditions of
PUs: depth; exudate; size; inflammation/infection;
granulation tissue; necrotic tissue; and pockets.25
Serum albumin levels were used as an indicator of
nutritional status and were obtained from biochemical
data collected at the start of follow-up. Healing periods
were calculated from the start of follow-up until the PU
healed, with the number of days it took to heal
compared between factors. Moreover, we investigated
the increase in care insurance premiums associated with
a greater number of home-visit services due to PU care
in order to compare financial burdens before and at six
months after PU development. The effects of the
number of wound cleaning sessions on PU healing
period and the increase in care insurance premiums
associated with PU care were examined.

Statistical analysis
Data are expressed as meanststandard deviations.
Statistical analysis was performed using EZR (Saitama
Medical Center, Jichi Medical University, Japan).2°
Significant differences in the healing period as a function
of sex, underlying diseases, care level, degree of being
bedbound, PU location, and number of wound cleaning
sessions were analysed using unpaired Student’s t-tests.

Pearson r correlation coefficients were calculated
between healing period and age, height, body weight,
body mass index, albumin level and total DESIGN-R
score. Significant differences in cleaning frequencies
(2 times versus >3 times) categorised by age, height,
body weight, BMI, albumin level and total DESIGN-R
score were analysed using unpaired Student’s t-tests.
Differences categorised by sex, underlying diseases, care
level, degree of being bedbound and PU location were
analysed using Chi-squared tests. The healing rates of
PUs categorised by degree of being bedbound or
cleaning frequency were analysed using Kaplan-Meier
curves and compared with log-rank tests.

Differences in the amounts of care insurance
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premium increases due to home-visit PU care were
analysed using unpaired Student’s t-tests. Normality of
distributions was confirmed via the Shapiro-Wilk test
for all data. P-values of <0.05 were considered to be of
statistical significance.

Results

Of the 26 individuals enrolled in the study, 12 completed
the follow-up. Of the 14 excluded individuals: nine had
a NPUAP classification stage 1 PU; and two had stage 3
PUs. The remaining three individuals met the inclusion
criteria but did not complete the follow-up owing to
changes in their health condition, nutritional
management or wound care management.

Of the participants (n=12), five were assigned to
the ‘2-times group’ and the remaining seven to the
‘23-times group’.

The characteristics of the study participants are listed
in Table 1. The participants included four males and
eight females, mean age 78.2+5.8 years. Underlying
conditions included: cerebral infarction sequelae (n=5);
Parkinson’s disease (n=3); lumbar spine compression
fractures (n=2); and rheumatoid arthritis (n=2). With
respect to care, one participant required care level 3,
three required care level 4, and the remaining eight
participants required care level 5. All participants were
grade ‘C’ in terms of their degree of being bedbound
(spending all day in bed and requiring assistance with
toileting, eating and changing clothes); five participants
were C1 (able to turn over on their own), and the
remaining participants were C2 (unable to turn over on
their own). The PUs were located on the sacral (n=9),
sciatic (n=2) and thoracic (n=1) regions. The total
DESIGN-R score for each individual ranged from 5-12.

Comparison of the number of days to heal relative to
each assessed parameter is shown in Table 2. The
healing period of PUs in the ‘>3-times group’ was
significantly shorter than that in the ‘2-times group’
(65.3+24.8 days versus 102.6+19.2 days, respectively;
p<0.01). No significant effect on the healing period was
observed with other factors (Table 2).

Differences in the assessed parameters between
different cleaning frequency groups are shown in
Table 3. There were no significant differences between
the two groups in age, sex, height, body weight, BMI,
serum albumin level, underlying disease, care level, PU
location or total DESIGN-R score at the start of follow-up
(Table 3). Although the degree of being bedbound in the
‘>3-times group’ was significantly lower than that in the
‘2-times group’ (Table 3), this difference did not
influence the healing period of PUs (log-rank p=0.584;
Fig 1). The benefit of a shorter healing period in the
‘>3-times group’ was also confirmed via Kaplan-Meier
and log-rank analyses, indicating a significant
acceleration of wound healing following additional
cleaning by PTs (log-rank test p=0.00832; Fig. 2).

Finally, the increase in long-term care insurance
premiums due to care for PUs in the ‘>3-times group’
was significantly lower than in the ‘2-times group’
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Table 1. Characteristics of the 12 study participants

Patient Sex Age, BMI, Albumin, Underlying Care Degree of PU Total
years kg/m? g/dl disease level being location DESIGN-R score
bedbound n

1 Female 72 16.9 3.3 Rheumatoid 3 C1 Ischium 5 (d2/e1s3ilgon0) 2
arthritis

2 Male 84 16.7 34 Parkinson’s 5 c2 Sacrum 5 (d2/e1s3ilgon0) 2
disease

8 Male 71 17.4 3.1 Sequelae of 5 C1 Sacrum 5 (d2/e1s3ilgon0) 2
cerebral
infarction

4 Female 72 171 3.4 Lumbar 5 C2 Sacrum 8 (d2/e1s6ilgon0) 2
compression
fracture

5 Female 81 14.6 2.8 Parkinson’s 5 C2 Sacrum 12 (d2/e3s8ilgon0) 2
disease

6 Male 80 17.4 3.0 Parkinson’s 4 C1 Sacrum 5 (d2/e1s3ilgon0) 2
disease

7 Female 73 16.4 2.9 Rheumatoid 5 (07] Sacrum 8 (d2/e1s6ilgon0) 2
arthritis

8 Female 86 17.5 3.4 Sequelae of 4 C1 Sacrum 7 (d2/e3s3ilg0n0) 2
cerebral
infarction

9 Female 82 15.8 3.0 Sequelae of 5 C2 Sacrum 8 (d2/e1s6ilgOn0) 2
cerebral
infarction

10 Female 87 151 2.9 Lumbar B Cc2 Sacrum 10 (d2/e3s6ilg0On0) 2
compression
fracture

11 Male 76 18.0 3.1 Sequelae of B Cc2 Thoracic 10 (d2/e3s6ilg0On0) 2
cerebral vertebrae
infarction

12 Female 74 171 3.0 Sequelae of 4 C1 Ischium 5 (d2/e1s3ilgon0) 2
cerebral
infarction

research

Nurse
visits,

PT

visits,

0

BMI—body mass index; C1—patient able to turn over on their own; C2—patient unable to turn over on their own; DESIGN-R—depth, exudate, size, inflammation/infection, granulation

tissue, necrotic tissue, and pockets; PT—physical therapist

(¥122,497+105,660 versus

respectively; p<0.05).

¥238,116+60,428,

Discussion
This study found that participants in the ‘>3-times
group’ experienced significantly faster healing than
those in the ‘2-times group’. In contrast, there were no
differences between the two groups in the total
DESIGN-R score or individual characteristics. These
results indicate that a higher frequency of cleaning by
health professionals lead to a shorter healing period.
In this study, the participants’ PUs had a score of 1 on
the DESIGN-R: inflammation/infection item (where the
wound surface had signs of inflammation). Although
we failed to quantify the number and type of bacteria
in this study, bacterial activity may be indicated and
might affect wound healing, as evidenced by the
inflammatory condition because of the inflammatory

JOURNAL OF WOUND CARE VOL 33, NO 6, JUNE 2024

condition. PUs with inflammation are recommended to
be cleaned frequently with a large amount of water.?” As
for the effect of cleaning on bacteria involved in wound
inflammation, wound cleansing, whether using saline®
or cleanser,?° reduces the number of bacteria on PUs.
However, the effect on bacteria reduction returns to the
pre-cleaning state within 24 hours. Therefore, even
when a cleanser is used, reducing the interval between
cleaning episodes is likely to reduce wound bacterial
load. Therefore, PUs in the ‘>3-times group’, in which
the wounds were cleaned frequently by health
professionals in addition to family members, is
presumed to have reduced bacterial growth in the
wound and accelerated the wound healing. To clarify
the mechanism by which frequent cleaning promotes
wound healing, the effect of cleaning frequency on PU
bacterial count should be examined in the future.

This study also examined the increase in care
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Table 2. Comparison of the number of days to heal a pressure ulcer for each factor

Factor

Age, years

Sex, male/female, mean+SD

Height, cm

Body weight, kg

Body mass index, kg/m?

Albumin level, g/dI

Underlying disease (cerebral infarction/other), mean+SD
Care level (5/3 and 4), mean+SD

Degree of being bedbound (C1/C2), mean+SD
Pressure ulcer location (sacrum/other), mean+SD
Total DESIGN-R score

Number of cleanings per week (2 times/>3 times), mean+SD

Days to heal p-value
r=-0.30 NS
73.0+37.0/82.5+27.9 NS
r=-0.30 NS
r=-0.36 NS
r=-0,17 NS
r=-0.29 NS
87.8+21.0/73.3+35.2 NS
81.0+35.3/76.0+18.5 NS
85.6+26.8/74.9+33.2 NS
82.0+32.1/74.0+28.5 NS
r=-0.01 NS
102.6+19.2/65.3+24.8 <0.01

C1—patient able to turn over on their own; C2—patient unable to turn over on their own; NS—not significant; r—Pearson r correlation coefficients; SD—standard
deviation. Differences in the number of days to heal by sex, underlying disease, care level, degree of being bedbound, pressure ulcer location, and the number of
cleanings per week were analysed using unpaired Student’s t-tests. Relationships between healing period and age, height, body weight, body mass index,
albumin level and total DESIGN-R (depth, exudate, size, inflammation/infection, granulation tissue, necrotic tissue, and pockets) score were analysed using

Pearson r correlations

Table 3. Differences in assessed parameters between different cleaning frequencies

Factor

Age, years, mean+SD

Sex, male/female, n

Height, cm, mean+SD

Body weight, kg, mean+SD

Body mass index, kg/m?, mean+SD
Albumin level, g/dl, mean+SD
Underlying disease (cerebral infarction/other), n
Care level (5/3 and 4), n

Degree of being bedbound (C1/C2), n
Pressure ulcer location (sacrum/other), n

Total DESIGN-R score, mean+SD

Number of wound cleanings per week

2 times >3 times p-value
75.2+6.4 80.3+5.0 NS
1/4 3/4 NS
152.2+4.3 157.0+6.0 NS
39.6+3.0 40.6+5.5 NS
17.1£0.4 16.4+1.3 NS
3.1£0.2 3.0£0.2 NS
3/2 2/5 NS
41 4/3 NS
41 1/6 <0.01
3/2 5/2 NS
6.0+1.4 8.3+2.6 NS

C1—patient able to turn over on their own; C2—patient unable to turn over on their own; NS—not significant; SD—standard deviation. Age, height, body weight,
body mass index, albumin level, and total DESIGN-R (depth, exudate, size, inflammation/infection, granulation tissue, necrotic tissue, and pockets) score were
analysed using unpaired Student’s t-tests. Sex, underlying disease, care level, degree of being bedbound, and pressure ulcer location were analysed using

Chi-squared tests

insurance premiums over six months following
home-visit services conducted for PU care. The treatment
of PUs accounts for 4% of public health care costs in the
UK, with 41% of these costs associated with nurse care.28
It was also reported that the annual prevalence of
wounds increased by 71% between 2012/13 and
2017/18, and that resource use increased significantly
during this period, with patient management costs
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increasing by 48% in real terms.?° Additionally, it has
been reported that the cost of nursing care increases
with the severity of the PU,3? and that, in Japan, having
a PU may result in an increase in economic loss.?! Based
on the previous findings, we predicted that the
occurrence of PUs in home-care settings would increase
the frequency of home-visit services for wound
management. Surprisingly, however, our results showed
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that the total care insurance premium for the ‘>3-times
group’ was approximately half of that for the ‘2-times
group’. This may be because PUs healed faster owing to
additional cleaning by PTs which, in turn, led to a
shorter period of PU treatment-specific home-visit
services. Our data indicated that the participation of PTs
in home-visit rehabilitation and wound-cleaning efforts
for those with PUs could lead to a reduction in care
insurance premiums.

In this study, the degree of being bedbound was
associated with the frequency of PU cleaning. Since
additional cleaning was performed during the PT’s
home visit, it was posited that the degree of being
bedbound might influence the number of visits required
by the PT, creating a confounding factor in terms of the
number of wound cleanings performed. However,
because the degree of being bedbound did not affect the
healing period of wounds, only the increased number
of cleanings was associated with faster healing. As such,
these data showed that increasing the number of
cleanings by multiple health professionals promoted PU
wound healing among home dwellers regardless of their
degree of being bedbound.

Limitations

This study was conducted as a pilot study for a future
multicentre, large-scale study and, therefore, has some
limitations. Only univariate statistical analyses were
performed owing to the small sample size. Additionally,
since this study examined the effect of frequency of
wound cleaning on the healing period in stage 2 PUs
and could not examine the effect on slough and biofilm,
the results cannot be generalised to other stages of PUs.
Furthermore, since additional cleanings were performed
only by home-visit PTs, we did not determine the effects
of additional wound cleaning by home-visit nurses.

Conclusions

Our study findings suggest that the PU healing period
among older people with PUs in the home-care setting
may be shortened by frequent cleaning performed by
health professionals. As such, health professionals who
provide home-visit services need to actively participate
in wound cleaning. Based on the results of this pilot
study, further larger, multicentre studies are expected to
be conducted to evaluate the effect of cleaning frequency
on the healing period of PUs in home-care settings. JW¢
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Fig 1. Comparison of the number of days required for healing between
participants with degree of being bedbound of C1 versus C2. C1—
patient able to turn over on their own; C2—patient unable to turn over on
their own
—— Daily living independence level C1
—— Daily living independence level C2
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Fig 2. Comparison of the number of days required for healing according
to cleaning frequency
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¢ Fear of Rejection On SNS rresswmeoar PO-201
Can Increase '
ity Fear of Physical Pain

Title: Impact of Social Networking Service Dependence on Anxiety Related to Rejection
and Fear of Pain: A Study among University Students

odoka Murakami', Nagisa Sako?, Amane Tamura®, Koko Yajima?, Yoshiki Maeda®

1, (aakhbrionh HoRpaal, Kyt Jagan zmmmmm 3. Oz Tatsdume Rpnacsimine raoapeal ok Jogan 4, &0t Hoapaal | Kyolo lapan
5. Faculy of Heath Sciecs, WNaagakesn Lnkersty, Ko, Japan

Background

t‘,‘
Q
356
Purpose:
Result n Path analysis lhsultu Mediation analysis
*r=0.51
¢—>| _SPFBQ p=8.01°
Intemet addiclion soll-prosentation Model Fit Indices
(a3 for SNS CFi=1,000 TLM=1.130
Fi pegt3  'Pe0.38 RMSEA=) 000 SRMR=0052
i Puﬂ.ﬂﬂ
s _SPFBQ IPSM
IPSM 'B=056 | EPQEm |0 . e | Fsodun-
151 lated
""’“m...,"“' > | Fewolpsn | Pain tolerance .;:'lmrp
:hmmwmm lLFl-'annﬁn:wlﬂ'llll*n-r-ﬂﬂ &TMWTmEFHM “FFQ = ‘:;MWIII

"p=0d

v' SMS self-presentation —» Rejection-related anxiety - Fear of pain - Lower pain tolerance
v The association between SNS self-presentation and rejection-related anxiety was stronger in females

Implication

Mﬂhﬂds Pain Assessmant
*Eloctrical stimulation delivered to the inner beft forearm using 552030 {MNihon Kohden, Japan)

Farticipanti *Programmed with Presentation sofvware [Meurobehavioral Systems, USA)Figure)
*55 healthy university stdents (26 males, 29 females; mean age = 20.6 & 080 years]  “Pubie parameters: 200 Hz, 1 ms pulse width, 4 ms Intenval, voltage Increased at 0.5 W'
*Ethical approval obtained from Marsgakuen University (Na. 5-R115) *Sensory and pain tolerance threshobds measured based on participant response
Participants received o 300-yen gift card a3 compensation *Three measurements were Laken, snd the median value was used
Qugsticnnaiay Statistical Anabysis
sinternet Addiction Test [IAT]™: Path snalysis:

Miasures internet dependence on & 20-tem, S-point scale, Used to assess general *Parformed by using structural equation madeling

onlime/SH5 addiction, *Madel fit indices: ¥, CMIN/DE, CFIL, RMSEA, AIC
=5alf-Frasantation on Facabook Questiennaire (SPFBQ)™: *Paths ware adjusted Rerathvaly based an

17 iems assessing Impeesshon management behavior on SNS. lapanese veriion dgrificance and it

.ldlmd with SMS-neutral wording, Medintion analysis:

I Swnsitivity M {IPEMY; sincludes gender as & covariate

13 |'|I|'l'li maasurbng rejecthon-related anadaty and Interpersonal sensitivity, *Llgnificance tested using bootitrap methods
Faar of Pain QuestionnairesIil [FPGI™;

3D iterns messuring Tear of varlous types of pain [minor, severe. medical), ::r'ﬂm""! mmlm." a5 — e e e

Hows bo measime pain boleramce
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