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The purpose of this developmental study was to conduct and test the effectiveness of a
water filled rubber cushion covered with Krajud mat. in prevention of pressure ulcer
development. The effectiveness of this study were pressure loading, skin temperature, skin pH,
and skin hydration at the sacral area. Two phases of research methods were 1) the conducting

the cushion and 2) testing the effectiveness of the cushing. The outcome of the first phase was



to test the the pressure loading of the cushion that was no more than 32 mmHg. Many
materials were used to be tested, ulternately, the water filled rubber cushion covered with

Krajud mat was achieved the proposed outcomes.

The effectiveness of this cushion was tested using a cross-over-over design with 15 bed-
ridden elderly patients who lived in communities. The cross-over design was approached. The
first 5 days, the participants were received usual care from family care givers. The pressure
loading, skin temperature, skin pH, and skin hydration at the sacral area were measured by the
researcher on day 1, 3, and 5. Then, the later 5 days, the participants were asked to lie on a
water filled rubber cushion in accordance with usual care. Then, the pressure loading, skin
temperature, skin pH, and skin hydration at the sacral area were measured by the researcher on

day 1, 3, and 5 again.

The result showed that he pressure loading, skin temperature, skin pH, and skin
hydration at the sacral area after lying on the cushion Were not significantly different from
before lying on the cushion. However, there were likely to show trends of decreasing pressure
loading, skin temperature, skin pH, and skin hydration on day 3. Then, risk factors of pressure

ulcer decrease. Future study with bigger sample size is needed.
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Pressure ulcers (PUs) are defined as skin break down at the bony prominence (National
pressure ulcer advisory panel, 2014). 1t is a serious health problem spefically among with bed-
ridden elderly, especially at home after hospitalization (Moraes, Arajo, Caetano, Lopes, Silva,
2012). Pressure ulcer is developed due to pressure loading and in combination of friction, shear
forces, skin moisture (Berstromg & Braden, 1987). Pressure loading and skin moisture are two
crucial factors that have been proposed to be related to PU in individual with immobilization
(Sae-Sia, Wipke-Tevis, & Williams, 2005). In addition, skin moisture has been associated to PU
formation (Lachenbruch, 2005).

One important strategy for PU prevention is reducing interface pressure between bony
prominence and support surface. lh the sitting position, cushion is the supporting equipment
used to reduce interface pressure for prevention PU (Lachenbruch, 2005). Currently, there are
many commercial and non-commercial cushions available. Those are foams, air or gel-filled,
fluidized overlays, or alternating pressure support mattresses, For commercial cushions, most
of them are import from other countries; therefore, the cost was high. Patients with limited
-income cannot effort to buy them, especially those who are the victims from the insurgency in
the unrest situations in southern Thailand. For the non-commercial cushions, there are several
types of hand-made cushions, such as hand-filled fluid cushion, hand-filled air cushion, or hand-
made foam. However; its effectiveness in terms of immersion (the ability of a support surface to
allow a patient to sink into it) (Orsted & Harding, 2010) and envelopment (how well a support
surface moulds to body contours and accommodates irregular areas) (Orsted & Harding, 2010)
have not yet evidence to support. Although one study tested the immersion and envelopment
of rubber and silicone filled cushion developed by the researchers’ team in Prince of Songkla
University (Phatcharasit, Taweepreda, & Saesia, 2012), It was only tested in the laboratory;
however, it has not been yet tested with the human who may have a lot of variability that may

affect the immersion and envelopment properties.

In addition, the microclimate parameters of either commercial or non-commercial
cushions have not been well tested and the effects of elements of microclimate of some

studies are inconsistent (Clark, Romanelli, Reger, Ranganathan, Black, & Dealey, 2010). The



microclimate parameters are skin temperature, skin moisture, humidity, and air movement. It
has been proposed that rising skin surface temperature (Sae-Sia, Wipke-Tevis, & Williams, 2005),
raised skin moisture (Thaipadit, Sae-Sia, Tanitwatanont, 2013), and raised humidity were related
to PU development. Therefore, it is useful to test the immersion and microclimate parameters
between a water filled-rubber cushion with human. This developing cushion is cost effective

cushion that could be applied to bed-ridden elderly patients who lived in communities.
7. faguseasd

7.1 To develop water filled rubber cushion and test the parameters of to prevent PU

development

7.2 To compare pressure loading, skin temperature, skin moisture, and skin pH in bed-

ridden elderly living in the community before and after using the water-filled rubber cushion.
8. MIATINBNATT (NINUNNNTIUNTTUTREITRA)

Support surface is a device which decreases pressure loading by distributing body weight
over the entire surface of the body (Coats-Bennett, 2002; Fleck, 2001; Stephen, 2000). A support
surface whether for sitting or lying can additionally reduce shear force, friction, and
heat/moisture (Fleck, 2001), so that some risk factors of pressure ulcers can be managed to
reduce the incidence of pressure ulcers. Support surfaces can be divided into two categories:
static support surface and dynamic support surface (Ressy, Gill, & Rochon, 2009). Examples of
static support surfaces are mattresses or mattress overlays that are applied to the top of
mattress and filled with either one of the following: foam, gel, sheepskin, water, air, or the
combination of these (Ressy et al, 2009). On the other hand, dynamic support surface are
mattresses which provide various mechanical pressures beneath the patients and thereby
reduce the duration of the applied pressure. Examples of dynamic support surfaces are low- air-
loss mattress, alternating-pressure mattresses, alternating-air-pumping mattresses (Ressy et al,,
2009). A review of the literature found that both static and dynamic support surfaces are better
able to prevent PU compared with a standard hospital bed (Joannabriggs Institute, 2008; Ressy
et al,, 2009; Stephen, 2000). However, the reports also stated that the research data do not



conclude that dynamic support surfaces are better able to prevent or treat pressure ulcers as

compared to static support surfaces (Joannabriggs Institute; Ressy et al., 2009).

According to a guidelines of PU prevention, the consensus agreement of the expert
panel recommend that any patient with a Grade 1 and Grade 2 PU should be placed on a high
specification mattress or cushion with pressure reduction capabilities and be subjected to very
close observation of skin changes and a documented repositioning regime (Joannabriggs
Institute, 2008). Another study found that static overlays were the only surfaces that were
consistently superior to standard hospital mattress in reducing incidence of PU (Nixon,
McElvenny, Mason, Brown, & Bond, 1998). Systematic review indicates that standard mattresses,
which vary based on their manufactory, should not be used with patients who are at high risk
for developing ulcers. Using pressure reducing support surface may prevent PU; however, there
is little evidence to indicate one is more effective than the other, either high-technology or low-
technology support surfaces (Cullum, Deeks, Sheldon, Song, & Fletcher, 2004). Although there is
no consensus of the effectiveness between dynamic support surface and static support surface,
literature review showed that static support surface is better than standard hospital mattress for
the prevention and treatment of PU (Nixon et al., 1998).

Certain characteristics of support surfaces can be used for judging the effectiveness of
support surfaces. Recently, the International Standards Organization (ISO) workgroup on Pressure
Management Devices has identified important characteristics of the support surface that affect
tissue integrity. Those important characteristics are interface pressure distribution, heat and
moisture control, envelopment, friction, and mechanical properties (recovery, durability)
(Stephen, 2000). Other characteristics of effective support surface are enough -density and
flammability, and affordable purchase and maintenance cost (Fleck, 2001; Krouskop & van
Rijwijk, 1995).

Currently, in Thailand, many commercial support surfaces are available; however, these
devices are very expensive because most of them are imported. Therefore, their use is very
limited for high risk hospitalized Thai patients. Nowadays, there are also several materials that
can be used as a support surface to prevent PU in hospitalized Thai patients, such as air-filled
overlay, water-filled overlay, or cotton overlay but there is no public evidence that indicates
their characteristics, such as interface pressure , moisture or temperature control. It would be
beneficial for high risk patients if we can find affordable and potable support surface that need
no set-up, low maintenance and support material that is easily available and most importantly,

can reduce pressure loading and control temperature.
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Several studies examined the pressure distribution of special support surfaces either
static or dynamic support surfaces compared to standard hospital mattress. The meta analysis
showed that air, gel and foam overlays provided lower interface pressure than standard hospital
mattress (Vanderwee, Grypdonck, & Defloor, 2007); however, these overlays had poor heat and
moisture dissipation due to the insulated cover material (Stephen, 2000). Currently, there is no
cut off number of interface pressure that is safe for prevention of PU formation. However, the
lowest interface pressure of support surface and its other characteristics, such as heat and
moisture control, density, flammability, and effective cost, should be considered while selecting
the support surface (Defloor & De Schuijmer, 2000).

As mentioned above, skin temperature is another risk for PU development. Previous
studies showed that patients who developed PU had a 1.2 °C higher skin temperature than
those who do not have PU (Sae-Sia, et al,, 2005). An increase in temperature leads to an
increase in the metabolic demand of the tissues that is related to tissue loading. It has been
found that 1 °C increased body temperature leads to 10% increased tissue metabolic demands
(Lachenbruch, 2005). In addition, it also doubles the sweat rate (Flam & Raab, 2006). Excessive
moisture and temperature weaken the skin and increase the level of shear force that it
encounters (Flam & Raab, 2006). Study has shown that friction coefficient of skin increases with
moisture (Visscher, Chatterjee, Ebel, LaRuffa, & Hoath, 2002). Studies also indicates that an
increase in local skin temperature caused by both pressure application (Mahanty & Roemer,
v1979) and insolating effect of mattress/cushion (Fisher, Szymke, Apte, & Kosiak, 1978) further
increases risk for pressure ulcers.

Skin temperature and humidity monitoring are possible to be investigated the tissue
response to ischemia at bony prominences resulting from prolonged pressure loading (S'tockton
& Rithalia, 2009). Previous study showed that both pressure loading and temperature
influenced on blood flow. Kokate, Leland, Held, Hansen, Kveen, & Johnson, et al, (1995)

demonstrated the progressive effect of local pressure that induced tissue injury with increasing

temperature. Disc temperature of 25 °¢, 35 °C, 40 °C, and 45 °C was randomly applied to the
back of 16 swines with a constant pressure of 100 mmHg for a 5-hour period. After 7 days, the

animal tissues were histologically sampled and the results indicated that at 35 °C and 40 °C
temperature a partial-thickness of soft-tissue injury was evidenced. At 45 °C a full-thickness

tissue injury was found. In contrast, at 25 °C no damage was found to the tissue. The results of
this study strongly suggested that soft-tissue injury at normal pressure can be prevented by skin

temperature cooling.
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A study has shown that hospitalized patients who developed a pressure ulcer had mean
sacral skin temperature (36.16 °C) significantly higher than the mean sacral skin temperature
(35.57 °C) of those who did not develop a PU (Sae-Sia et al, 2007). One recent study
conducted in Thailand has shown that an average sacral skin temperature in neurologically

impaired patients lying on supine position in the standardized hospital mattress was significantly

higher(37.2 °C) than those who did not develop a pressure ulcer (36.0 °C) (p <0.05) (Sae-Sia et
al.,, 2005). Therefore, increased skin temperature is important risk factor for pressure ulcer
development.

Although there are many commercial mattresses or cushions available, such as
alternating air pumping (alpha bed), static flotation (air or water), air cell cushion, and foam.
These mattresses/cushions have property of pressure relief, however there is no evidence
about their of skin temperature and moisture control property to show their effectiveness
(Vanderwee et al.,, 2007). Few studies tested the temperature of the cushions (Bergstrom,
Braden, Laguzza, Holma, 1987; Flam, Isayeva, Kipervas, Shklyarevsky, & Raab, 1995), low air loss
mattress and air fluidized mattress are two types of support surface that have temperature and
moisture control properties (Flam et al,, 1995). Flam studied the skin temperature and
moisture of 10 subjects by asking them to lie on standard hospital mattresses first and then on
the low air loss mattress and he found that skin temperature was lowered by 1.2 °C and
moisture was lowered by 87 % after lying on the low air loss mattress. He concluded that the
low air loss mattress had better skin temperature and moisture control compared with standard
hospital mattress. Another study found that the air fluidized mattresses also have the
characteristics of temperature and moisture control (Bergstrom et al., 1987). However, these two
types of mattresses are not used in Thai hospitals due to their high cost. ’

In Thailand, one study examined the interface pressure between trochanter area and
typically used old and new conventional hospital mattresses (ﬁuauaw{a) and silicone gel
cushion (imported by 3M compahy). The results showed that interface pressure between
trochanter area and support surface of old and new conventional hospital mattress (ﬁuau
aeiani) (ﬁuauaw%:ﬂmj) was 218 mmHg and 202 mmHg, respectively and interface pressure
between trochanter and silicone gel cushion was 106 mmHg (ﬁIQLLﬁ’], 2536). However, this study
did not determine the skin temperature parameter. Currently, there are many innovative types
of cushions which can be used to relieve interface pressure, such as cotton cushion and water-
filled balloon. However, no published evidence is there to show the effectiveness of these
cushions in terms of the amount of interface pressure or skin temperature control or other

related variables of effective cushions that are mentioned above.



12

As already mentioned, the important property of effective cushion is to relieve pressure
and to control skin temperature and moisture (Brienza & Geyer, 2005; Krouskop & van Rijwijk,
1995). Good pressure distribution is one criterion to check the effectiveness of pressure relief of
the cushion. We found that combination of rubber and silicone cushion could be an effective
cushion that the property of good pressure distribution due to its characteristic of sufficient
density, sufficient pressure distribution, and flammability then could relief interface pressure
(Brienza & Geyer; Erman & Mark, 2005; Shey et al., 2006).

Another criterion of effective cushion is skin temperature and moisture control.
However, few study examined the skin temperature of some cushions. One study examined the
skin temperature between buttock and wheel chair cushion made from latex increased and
thich and the same cushion by asking a subject to sit on it for 30 minutes and it found that the
skin temperature between buttock and wheel chair cushion increased from 2.3 °C to 2.5 °C, and
the skin temperature between thigh and wheel chair cushion increased from 3.2 °C to 3.5 °C
(Fisher et al., 1978). In the same study the results showed that skin temperature decreased 3.0
°C between buttock and wheel chair cushion and 3 °C between thigh and wheel chair cushion
when they sat on water-filled cushion compared with latex cushion. In Thailand, one study
found that skin temperature between sacrum and hospital bed covered with Krajud mat was
significantly lower (1.2 °C) than the skin temperature between sacrum and hospital mattress
covered with plastic sheet when healthy subjects were lay on those surfaces for 2 hours (Sae-
Sia & Kitrougrote, 2008). Although this study found that Krajud mat has the skin cooling
property, it lacks in pressure distribution property; therefore, further research is needed to find
materials that are affordable and easy to find in the community for making a cushion which can
be used with Krajud mat in order to produce a support surface device which have pressure'
distribution and skin cooling property. This new cushion can be used to prevent pressure ulcer
formation due to its properties of reducing pressure loading and skin temperature, which are
two important causes of pressure ulcer development; however, currently, there is no evidence
to test the effectiveness of the cushion being used with the hospitalized patients whether or
not they have the properties of an effective cushion proposed in the literature

Several factors are related to interface pressure and skin temperature. Those are body
mass index (BMI), age, gender, ambient temperature, humidity, and seating position (Kernozek,
Wilder, Amundson, & Hummer, 2002; Stinson, Porter-Armstrong, & Eakin, 2003). The effect of BMI
on interface pressure is still inconsistency. Previous study showed that peak seat-interface
pressure was higher in elder subjects, who had the lowest BML. Elderly with thin feature had

higher peak interface pressure compared to grade Il obesity (Kernozek et al,, 2002). Another
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study found that average interface pressure had a significant positive correlation with BMI,
whereas gender was independently related to peak interface pressure (Stinson et al., 2003). One
study found that the lower the degree of position (other than zero degree), the lower the
interface pressure when tested with quadriplegic adults. This same study also found that the
interface pressure of the 65%supine position was higher than 60°, 45°, and 30°supine position
(Moody, Gonzales, & Cureton, 2004). Another study found that recline of the chair by
30°signiﬁcantly reduced average interface pressure (Stinson et al., 2003). In addition, ambient
- temperature and humidity are other factors related to body temperature. High ambient
temperature and high humidity can reduce conduction and convection of heat from the body
to the environment (Guyton & Hall, 1997).

A thickness of support cushion may affect the effectiveness of support cushion. The
patient may bottom out if the seating area of the support surface flattens and loses volume. if
the bottoming out occurs, the support surface no longer provides therapeutic advantage
(Maklebust, 2005). The support surface should be approximately 1 inch (25 cm) of
uncompressed support surface between the clinician’s hand and the patient’s body. If the
clinician can feel the patient’s body lying on his or her hand, the support cushion needs more
depth to avoid bottom out effect. A review literature showed that a 4-inch foam cushion
demonstrated improved pressure reduction capabilities when compared with a 2-inch foam
cushion (Whittemore, 1998).

9. gwf) AuyRgu (611) waenIBULLIAIUAAYEILATINTINE |

The theoretical framework is based on the literature review of pathophysiology and
prevention of PU development, and the characteristics of effective support surface. Pressure
ulcer development is caused by multifactor. The combination of interface pressure and heat
accumulation between skin and support surface are important factors for pressure ulcer
formation (Braden & Bergstrom, 2000; Cuddigan, 1999; Sae-Sia, Wipke-Tevis, & William, 2007).
The primary goal of PU prevention is the reduction or distribution of pressure to the skin, and
therefore, allowing increased blood flow to the area (Moody et al., 2004). The principle of
distribution of pressure is to diffuse the pressure load at the site Wheré the body has contact
with the supporting surface. Another important principle of pressure ulcer prevention is to
reduce heat accumulation between skin and support surface (Sae-Sia, Wipke-Tevis, & William,

2007).
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The combination of aqua-air filled rubber cushion would have properties of good
pressure distribution due to its characteristics of sufficient density, sufficient pressure
distribution, and flammability, then could relief interface pressure (Brienza & Geyer, 2005; Erman
& Mark, 2005; Shey et al, 2006). In addition, cushion covered with material that has the
property of good heat transfer could help to reduce heat accumulation between skin and
cushion. Krajud mat has good properties of heat transfer. It’s water absorption rate (293.85
g/mz) was approximately 732 times greater than that rate for plastic covered-covered sheet
(0.41 g/mz) (Sae-Sia & Kitrourote, 2008). Second, loosing structure of Krajud leaf would be
another important property that may help transferring heat from the body through the
environment as compared to a plastic covered-hospital sheet, which has a denser structure
than Krajud leaf (Sae-Sia & Kitrourote). Third, Krajud mats are hand-made material by matting
each strip of Krajud’s teaf together which produces some spaces between each strip (Pranee
Krunkaeng, personal communication, 2/14/06). These spaces may be beneficial for heat transfer

from skin to the environment.
10. Fsantunisive
Design: this study is a cross-over quasi-experimental desigin.

Sample and inclusion criteria: Fiteen elders who live in the Hat-Yai community were
recruited into this study. The inclusion criteria were bedridden elder aged = 60 years old, no
pressure ulcer formation at the first day of data collection, risk for pressure ulcer formation
assessed by the Braden Scale with the score < 18. The exclusion criteria was in the critically ill

condition.

Sample size calculation: The sample size calculation is based on the previous study that
examined the effect of ski care program on skin temperature, skin pH of the elderly with high
risk for pressure ulcer formation (@ewu, A, WANRAA, 2556). The effect size was .81. In this
study, the effect size of .70 was used instead due to different setting and care environment.
With significant level of .05and the power of the study of .80, the samplé size was 26 per group.

Since this study is cross-over design; therefore, the sample size was 26.

Sampling technique: The list of the bedridden elders living in Hat-Yai municipality were
retrieved from Hat-Yai City municipality office. The list indicated that 214 elders living in the 14
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areas of Hat-Yai city; then the researcher randomly selected 2 areas, where the distance of the
subjects’ houses was within 10 kilometer from the study university, to be the study area; then
the 26 subjects were purposively sampling based on the inclusion criteria. However when the
researcher assessed the name list of the subjects from the primary care office, it was found that
6 elders died, 5 had pressure ulcer formaiton.Thererfore, 15 elders were met the inclusion
criteria and were the subjects in this study. Then, the first 8 subjects were randomed to receive
the regular care for the first 5 days followed by the experimental program for the next 5 days.
For the rest of 7 subjects were received the experimental program for the first 5 days followed

by regular care for the next 5 days (Figure 1) .

Total subiects = 15

|

T

. Receive skin care program for
Receive regular care ec Skin care prog 5

for 5 days days

1. Skin assessment

2. Skin care
3. Maintaining of skin moisture

4. Applying a water filled-rubber
cushion covered with Krajud mat

D1, D3, D5: assess
- Pressure interface
- Skin temperature
- Skin hydration

- Skin pH

Figure 1: study sampling and protocol
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11. FWedlunmsifivdoya

In this study, two phases of research methods were applied: 1) conducting the cushion
and 2) testing the effectiveness of the cushing. The outcome of the first phase was to test the
the pressure loading of the cushion that was no more than 32 mmHg. This phase was
conducted in the laboratory of the third author. The cushion filled with silicone and natural
rubber were tested for many times, however, the outcomes of the pressure loading lesser than
32 mmHg did not achieve. Therefore, the research team decided to conduct the water- filled
rubber cushion and measured the pressure loading and found that it was between 30-42 mmHg
when testing with 5 healthy volunteers, who had body weight between 45-60 kiligram, in lying
position. In addition, Krajud mat has good properties of heat transfer. It’s water absorption
rate (293.85 g/mz) was approximately 732 times greater than that rate for plastic covered-
covered sheet (0.41 g/mz) (Sae-Sia & Kitrourote, 2008). Second, loosing structure of Krajud leaf
would be another important property that may help transferring heat from the body through
the environment as compared to a plastic covered-hospital sheet, which has a denser structure
than Krajud leaf (Sae-Sia & Kitrourote, 2008). Third, Krajud mats are hand-made material by
matting each strip of Krajud’s leaf together, which produces some spaces between each
stripThese spaces may be beneficial for heat transfer from skin to the environment. The totol

price for this cushion was approximately 500 Baht.

For the second phase of testing the effectiveness of the cushing, two steps of
intervention were applied. The first step was test the effectiveness of this cushion with healthy
participants. This water-filled rubber cushion covered with Krajud mat was tested with 5
healthy participants. The interfacepressure between the sacral area and the water-filled rubber
cushion was ranged between 30-42 mmHg in lying position, and 40-50 mmHg in sitting position

(Wipa, Wirat, Luppana, 2017). In addition, all participants were satisfied with using this cushion.

The second step, the effectiveness of this cushion was tested with 15 bed-ridden elderly
patients who lived in communities. The cross-over design was approached. The first 5 days, the
participants were received usual care from family care givers. The pressure loading, skin
temperature, skin pH, and skin hydration at the sacral area were measured by the researcher on

day 1, 3, and 5. Then, the later 5 days, the participants were asked to lie on a water filled
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rubber cushion in accordance with usual care. Then, the pressure loading, skin temperature, skin
pH, and skin hydration at the sacral area were measured by the researcher on day 1, 3, and 5

again.

12. mﬁmswﬁ%’am\laz The comparison of the outcomes study were analyzed by one-way
repeated measure ANOVA. The distribution of the skin temperature and skin pH were normal
distribution and homogeneity of variance. However, the distribution of interface pressure and
skin hydration were not normality; therefore, the comparison of interface pressure and skin

hydration were analyzed by Friedman test. The significant level was set as alpha < .05.
13, NONTITVIAEIDY

Most of the subjects were male (n =12, 80%) The mean age was 75.6 years old (SD =
10.57). Eleven subjects were bedridden more than 5 years (73.3%). The underlying diseases
were cardiovascular accident (n = 14, 93.3%), hypertension (n = 10, 66.7%). Nine of them were

intubated respiration (60%), retained nasogastric tube (n =12, 80%).
13.1 Interface pressure

The subjects who received skin care program had the medium interface pressure
at sarcrum area on day 1 (Mdn = 8.50, IQR = 9.50), day 3 (Mdn = 9.00, IOR = 9.50), and day 5
(Mdn = 9.00, IQR = 7.00) not significantly difference from the mean interface pressure in the
subjects who received regular care on day 1(Mdn = 12.50, IQOR = 13.50) , day 3 (Mdn = 13.00, IQR
= 18.00), and day 5 (Mdn = 15.00, IQR = 16.50) (.85). However, the mean interface pressure on
day 1, day 3, and day 5 in the group receiving the skin care program were more likely lower

than those in the group receiving regulare care as showed in Table 1 and Table 2.
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Table 1. Medium (Mdn) and interquartile range (IQR) of interface pressure at sacrum area
between subjects receiving regular care and subjects receiving skin care program on day 1, day
3, and day 5

Day 1 Day 3 Day 5
Interface pressure
Mdn (IQR) Mdn (IQR) Mdn (IQR)
Regular care 12.50 (13.50) 13.00 (18.00) 15.00 (16.50)
Skin care program 8.50 (9.50) 9.00 (9.50) 9.00 (7.00)

Table 2. Comparison of interface pressure at sacrum area between subjects receiving regular

care and subjects receiving skin care program on day 1, day 3, and day 5 using Friedman test

o o o o o o
1UN 1 1WUN 3 MWN 5 2
Interface pressure X P
Mean Rank Mean Rank Mean Rank
The difference between subjects 2.00 1.90 2.10 31 .85

receiving regular care and skin

care program

13.2 Skin temperature

The results showed that the mean skin temperature of the subjects who
received regular care on day 1 (M = 35.66, SD = 1.29), day 3 (M = 35.11, SD = 1.47), and day 5
(M = 36.08, SD = 1.17) and skin temperature of the subjects who received skin care program on
day 1 (M = 35.38, SD = 1.38), day 3 (M = 35.62, SD = 1.60), and day 5 (M = 35.38, SD = 2.10)
were showed in Table 3. When comparison between groups with one-way repeated measures

ANOVA, the robust test of skin temperature between groups was not significantly difference

(p =.74) as showed in Table 4.

Table 3. Mean (M) and standard deviation (SD) of skin temperature at the sacrum area
between subjects who received regular care and those who received skin care program on

dayl, day 3, and day 5
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. Sudi 1 Uit 3 Suii 5
Skin temperature )
M (SD) M (SD) M (SD)
Regular care 35.66 (1.29) 35.11 (1.47) 36.08 (1.17)
Skin care program 35.38 (1.38) 35.62(1.60) 35.38 (2.10)

Table 4. Comparison of the variance of the skin temperature between subjects who received
regular care and those who received skin care program on day1, day 3, and day 5 using one way

repeated measures ANOVA
Source of variance 5SS MS F p

Between group difference 51 51 A2 74

Time X group 5.64 2.82 2.21 12

Error 125.16 4.47

13.3 Skin hydration

The medium skin hydration of the subjects who received regular care on day 1
(Mdn = 31.82, IQR = 7.77), day 3 (Mdn = 30.76, IQR = 6.27), and day 5 (Mdn = 34.95, IQR = 9.77)
and skin hydration of those who received skin care program on day 1 (Mdn = 32.58, QR = 9.53),
day 3 (Mdn = 30.77, IQR = 7.63), and day 5 (Mdn = 31.69, IOR = 9.73) were showed in Table 5.
When comparison between group with Friedman test, the skin hydration between groups was

not significant difference (p = .13) as showed in Table 6.

Table 5. Medium (Mdn) and interquartile range (IQR) of skin hydration at sacrum area between
subjects receiving regular care and subjects receiving skin care program on day 1, day 3,
and day 5

) _ Dayl Day 3 Day 5
Skin hydration
Mdn (IQR) Mdn (IQR) Mdn (IQR)
Regular care 31.82 (7.77) 30.76 (6.27) 34.95 (9.77)

Skin care program 32.58 (9.53) 30.77 (7.63) 31.69 (9.73)




, 20
dmasmssidanaiiine pvns quns

Table 6.

Comparison of skin hydration at sacrum area between subjects receiving regular care and

subjects receiving skin care program on day 1, day 3, and day 5 using Friedman test

Day 1 Day 3 Day 5
Variable Mean Mean Mean x2 P
Rank Rank Rank
The difference between 1.6 2.07 2.33 4.13 13

subjects receiving regular care

and skin care program

13.4 Skin pH

Table 7 reported the mean skin pH of the subjects who received regular care on
dayl (M =6.70,SD = .46), day 3 (M = 6.53, SD = .57, and day 5 (M = 6.57, SD = .58). Also the
mean skin pH of the subjects who received skin care program on day 1 (M = 6.59, SD = .61),
day 3 (M = 6.24, SD = .64) , and day 5 (M = 6.19, SD = .62). When comparison between groups

with one-way repeated measures ANOVA, the robust test of skin pH between groups was not

significantly difference (p =.17) as showed in Table 8.

Table 7. Mean (M) and standard deviation (SD) of skin pH at the sacrum area between subjects
who received regular care and those who received skin care program on dayl, day 3, and
day 5

Day 1 Day 3 Day 5
Skin pH
M (SD) M (SD) M (SD)
Regular care 6.70 ( .46) 6.53 ( .57) 6.57 ( .58)

Skin care program 6.59(.61) 6.24 ( .64) 6.19 ( .62)
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Table 8. Comparison of the variance of the skin pH between subjects who received regular
care and those who received skin care program on dayl, day 3, and day 5 using one way

repeated measures ANOVA

Source of variance SS MS F P
Between group 1.49 1.49 1.97 A7
Time x group 0.28 0.14 1.08 .35
Error 21.22 0.76

13.5 Pressure ulcer incidence

No pressure ulcer formation was found among the 15 subjects across the 10 days

of data collection either the subjects receiving regular care or those receiving skin care program.
14. afiusHeHa

The results showed that the study outcomes were not significantly different between
groups. The explanation would be as followed. The interface pressure between groups was not
significantly different might be due to small sample size and not well-controlled of research
protocol. Since the design of this study was an applied research that the data were collected at
the subjects’house, then; the variances were quite difficult to be controlled as compared to the
data collected in the laboratory. In addition, 86.7% of the subjects used air-ﬂlled’
mattress;therefore this matter would be confounding factor for nonsignificant difference of
interface pressure between subjects received regular care and those receiVing skin care program
especially added with water-filled cushion with Krajud mat. However, the mean interface
pressures in the subjects receiving skin care program were more likely to be lower than those
receiving regular care. Then, applying these skin care program with the water-filled cushion
would reduce the risk of pressure ulcer loading leading to reduce the risk of pressure ulcer
formation. Using support cushion using water-filled rubber material covered with Krajud mat
could reduce interface pressure between mattress and sacrum area (Sakai et al, 2008). In
general, the interface pressure > 32 mmHg was identified as interface pressure that could

occtude the flow of the skin flow. The study showed that interface pressure approximately 50-
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94 mmHg at heel, sacrum, and scapular could occlude the capillary flow (Jual, 2010). Another
study showed that interface pressure > 100 mmHg in elderly patients lying on
thermoelasticpolymer mattress could induce skin redness within 4 hours and could lead to

pressure ulcer formation within 8 hours (Sakai et al., 2008).

The results showed that there were no significant differences of skin temperature, skin
hydration, and skin pH in subjects who received regular care and those received a skin care
program. There are many factors would explain this matter. First, The family caregiver covered
the Krajud mat with the linin sheet. The linin sheet would interfere heat convection for the
(subjects adhered with the skin care program and then could not capture the significant
difference of skin temperature, skin hydration, and skin pH. The evidence showed that subjects
lying on the Krajud mat on the supine position had sacral skin temperature (35+0.5°C) lower
than those who lying on hospital mattress (35.9+0.3°C) (p<.001) (Sae-Sia & Kitrungrote, 2008).
For the issue of skin hydration, most of the subjects (80%) were male in which the caregivers
applied the hand-made plastic bag to be a condom bag for retaining the urine; then, the
sacrum area were free from moisture and wet. Another issue was that each subject had one
caregiver to care for them especially for the skin care; then, there were no different for the skin
cares either the subjects receiving regular care or those receiving skin care program. The last
issue was the small sample size that could not capture the true phenomena of the skin
microclimate. These mentioned issues would lead to non-significant differences of the skin
temperature, skin hydration, and skin pH. Therefore, all of these issues would lead to absence
of pressure ulcer formation for all subjects during study period in this current study. However, if
these mentioned issues are solved; the significant differences of the abové outcomes would be
met. The literature review showed that urine and feces incontinences, or sweat are risk factor
for skin inflammation leading to skin breakdown (Gray et al., 2011). Previous study found that
subjects who had higher percentage of skin hydration (45.50%) developed skin redness and
pressure ulcer greater than those who had lower skin hydration (35.20%) (@n8ry, 301, wazindu

{f 2556). Therefore, future well controlled and bigger sample size study is needed.



23

15. @guranivngaes

In conclusion, The result showed that the pressure loading, skin temperature, skin pH,
and skin hydration at the sacral area after lying on the cushion were not significantly different
from before lying on the cushion. However, there were likely to show trends of decreasing
pressure loading, skin temperature, skin pH, and skin hydration on day 3. Then, risk factors of

pressure ulcer decrease. Future study with well-controlled and bigger sample size is needed.
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17.1 Compare interface pressure between trochanter and sacral area between two types

of cushions: rubber and silicone filled cushion, and aqua-air filled rubber cushion.

17.2 Compare satisfaction and comfortability of subjects sitting on the rubber and

silicone filled cushion, and aqua-air filled rubber cushion.
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ABSTRACT

This study aimed to examine the effect of interface pressure and skin temperature in 9
household-bed-ridden elderly patients. All nine patients were randomly assigned to receive both
usual care for the first 5 days and to receive the skin care program incorporated with usual care for
the later 5 days and vise versa. The skin care program consisted of skin assessment, skin care,
maintaining skin moisture, and reducing interface pressure at sacrum area using water-rubber
cushion covered with Krajud mat. Interface pressure was measured by interface sensor and skin
temperature was measured by digital Infrared thermometer. Both interface
pressure and skin temperature were measured on day 1, day 3, and day 5 of each regimen. Data
were analyzed by repeated measure analysis of variance.

The results showed that mean interface pressure of the intervention group was not
significantly different than that of the control group (F = .61, p = .48). In addition, skin temperature of
the intervention group was not significantly different from that of the control group (F = .28, p =.60).
This study indicated that interface pressure in the intervention group trend to lower than that in the
control group even though it was not significant difference due to small sample size. Therefore,

future study with larger sample size are required to confirm this result

AENATY: WNANAYTL, {geane, uauRmFes

'auy il

Keywords: Pressure ulcer, elderly, bed-ridden patient
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