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Abstract

Background : For a long time, the use of medical adhesives in invasive device installation
procedures can cause medical adhesive related to skin injury (MARSI) in children; in order
to minimize the risk of MARSI incidents, so that a skin barrier is needed before applying
the adhesive. The purpose of this study is to determine the effectiveness of acrylate
terpolymer skin barrier against medical adhesive related to skin injury (MARSI)
prevention inchildren who are treated at the intensive care unit.

Methods : This study used a true experimental design which involved 46 children; it was
divided into an intervention group of 24 respondents and a control group of
22 respondents who were treated by using medical adhesive due to the procedure for
inserting an endotracheal tube and nasogastric tube. Samples were taken by using
random sampling technique. Therisk level of skin injury was assessed by using the Braden
Qscale and the MARSI incidents were observed by using the observational format.
Results : The results showed that the acrylate terpolymer skin barrier was effective in
reducing the MARSI in children who were treated at the intensive care unit with having a
p-value of 0.03 (a <0.05). The use of an acrylate terpolymer skin barrier can be
recommended to minimize the incidence of MARSI in children.

Conclusion : The use of acrylate terpolymer skin barrier significantly minimizes the
incidence of MARSI in children.
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INTRODUCTION

PICU as an intensive care service which has various
superior facilities and infrastructures, as well as the
competent human resources in the field of intensive
nursing. Firstly, PICU facilities and infrastructures are
equipped by the continuous patient monitoring devices,
both invasive (inserted directly into the body) and non-
invasive (only attached to the body surface).” PICU is also
equipped by life support equipment, namely a ventilator
machine which is a breathing assistance machine.'®
Children care in PICU services requires the medical
devices to support children life. Medical devices are
placed in the PICU for various indications, ranging from
prevention (eg, sequential compression), treatment or
therapeutic (eg, tubing, surgical drains, nasogastric tube
(NGT), oropharyngeal tube (OGT), endotracheal tube
(ETT) and for diagnostic purposes) (eg
sphygmomanometer, thermometer). NGT and ETT are
often associated with the risk of skin injury (skin injury)
asaresult of the fixation technique performed.!®

MARSI has many causes and it is related to the
development of the patients disease, the knowledge, and
the nursing staff experience.!* Medical Adhesive Related
Skin injury (MARSI) is a dermatological disorder in
which erythema or other skin disorders are including
vesicles, bullae, erosions or tears, appear and persist for
30 minutes or more after adhesive removal.* The repeated
release may result in changes to skin barrier function and
it increases the likelihood of MARSI. Skin irritation and
abrasions are caused by MARS], it can create conditions
under the film for infection.” MARSI is known to have a
significant effect on the quality of life of patients.'* MARSI
can occur in the pediatric population at intensive care
units who frequently use medical adhesives.!®

The skin barrier is a protective part between the
skin and the adhesive, thereby reducing the risk of
adhesive trauma.® The skin barrier is a very influential
part of skin integrity and the outer skin barrier.? Itis really
needed and protected, so that it is not damaged and it has
a functions properly. Damaging to the skin barrier, it can
be triggered by internal and external factors, including
medical adhesives.” The skin barrier is a protective layer
between the epidermis and the adhesive which can
reduce the risk of Medical Adhesive Related Skin Injury
(MARSI), as well as protect the skin from body fluids,
exudate, urine and feces.? Skin barriers are available in the
form of acrylate terpolymers in water or organic solvents
in the form of liquids and silicone barriers, and it is in the
form of tissues, creams, applicators or sprays too. Liquid
skin barriers are available in formats, such as foam
applicators, wet wipes and sprays.® An alcohol-free skin
barrier is highly recommended because alcohol can cause
pain when it is applied to sore skin, broken skin, irritated
skin, and the skin around wounds.!”® Skin damage to
children will cause discomfort and affect the treatment
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process. Based on Consensus AWHONN (Association of
Women Health, Obstetric and Neonatal Nurses) in 2007
recommended that medical adhesive choice and skin
barrier application are as alternative to reduce MARSI.1¢

The high incidents of medical adhesive related
skin injury (MARSI) to children who are treated at
intensive care becomes a phenomenon to be studied
because it is one patients safety indicators in hospital. The
insidents of MARSI need to get a serious concern from the
health workers to ensure the patients safety during the
treatment at hospital. The aim of this study is to know the
effectivity of giving skin barrier acrylate terpolymer
towards the incidents of medical adhesive related skin
injury (MARSI) in children who are treated at intensive
room. Besides that, the researcher also want to know the
relationship of respondents characteristic, the risk of skin
injury and the injury and adhesive of substitution
frequency against MARSI incidents.

METHODS

The design of this study was a true experimental with
having a post-test control group design approach.
Independent variable of this study was skin barrier
acrylate terpolymer, while the dependent variable was
the incidence of medical adhesive related skin injury
(MARSI). The study involved 46 samples which had
fulfilled for the criteria inclusion: the children with
having the age of 1 month - 18 years old, installed of ETT
and or NGT, treated at PICU Dr Cipto Mangunkusumo
Hospital with the minimum length of stay were 3 days
and it did notexperience of MARSI. Then the respondents
were divided into the intervention group and the control
group by using a random sampling method. The total
number of respondents obtained was 23 respondents
from the intervention group and 23 respondents from the
control group with an age range of 1 month to 18 years.
The data collection technique used in this study was the
anxiety level observation format of the Braden Q scale to
assess the risk of skin injury which had been tested for
validity and reliability by the previous researchers and an
observation sheets to assess the MARSI category.'” The
data collection process was carried out on the third day of
treatment by assessing the incidence of MARSI in the
intervention group and the control group by a wound
consultant (post-test). Data analysis was performed by
using statistical tests with univariate and bivariate
analysis methods. This research determines the Mann
Whitney test for unpaired group data analysis because
the data was not the requirements of the Chi Square test.

RESULTS

Univariate
Table 1 shows that the average of data distribution is
based on the characteristics of the respondents age in the
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TABLE 1

Characteristics of Respondents Age in the Intervention and Gontrol Group

Body mass index Average Median 1K 95%
(Minimum - Maximum)
Age
Intervention 79.96 75.96 (4-207) 47.88-112.04
Control 47.68 49.16 (3-157) 25.89-69.48
TABLE 2

Characteristics of Respondents by Gender, Main Diagnosis, Installation Area of Acrylate Terpolymer Skin Barrier,
Adhesive Replacement, Risk of Skin Injury Intervention and Control Group

Variable Intervention group Control Group
N % N %
Gender Boy 18 75 4 18.1
Girl 6 25 18 81.9
Skin Barrier ETT 9 37.5 12 54.5
Installation Area NGT 15 62.5 10 455
Main Diagnostics Medical diagnosis 15 62.5 18 81.9
Surgical diagnosis 9 37.5 4 18.1
Risk of Skin Injury No Risk 0 0 0 0
Low Risk 13 54.2 7 30.4
Moderate Risk 3 13 7 304
High Risk 6 26.1 7 30.4
Very High Risk 2 8.6 1 43
MARSI Yes 3 12.5 9 40.9
No 21 87.5 13 59.1

intervention group who has value of 79.9 months with an
age range of 4 to 207 months, and the value of the
confidence interval (CI) is 47.88-112.04. In the control
group has a mean value of 47.6 months with an age range
of 3to 167 months and a CI value 25.89-69,48.

Table 2 explains that the analysis of univariate
gender on intervention group is dominated by boys
which are 18 people (75%) and in control group are
18 girls (81.9%). For the most installation area of skin
barrier acrylate terpolimer on intervention group is on the
NGT area 15 people (62.5%) and fixation area of ETT is on
control group 12 people (54.5%). The main diagnosis of
the most respondents is from intervention and control
group which is medical diagnosis with the amount of
15 respondents (62.5%) for intervention group and
18 respondents (81.9%) for control group. The risk's
characteristic of skin injury to 46 respondents in this

study is dominated by respondents with having a low
risk of skin injury which are 20 respondents. Those low
risks of skin injury for 13 respondents (54.2%) from
intervention group and 7 respondents (30.4%) from
control group. On the tabel explains that the risk of skin
injury: low risk and moderate risk; the moderate risk gets
the same result for 7 respondents (30.4%). The
distribution of MARSI category can be seen from the
frequency of MARSI incidents on intervention group
which is 21 respondents (87.5%) who do not experience
MARSI after using skin barrier acrylate terpolymer. For
control, there are 9 repsondents (40.9%) who get having
MARSIwhile 13 respondents (59.1%) isnot.

Data showed on Table 3, it can be explained that
the replacement of skin barrier is assesed during 3 days of
observation period after giving intervention of skin
barrier acrylate terpolimer installation on intervention
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TABLE 3

Variable Identification of Skin Barrier Replacement and Skin Injury Risk in the Intervention and Gontrol Group)

Variable N Minimum Maximum Means Median SD
Replacement Frequency 22 3 6 4.05 4.00 0.899
Skin Barrier
(Control group)
Replacement Frequency 24 3 6 3.83 3.00 1.007
Skin Barrier
(Intervention Group)
TABLE 4
Differences in MARSI Incidence between the Control Group and the Intervention Group
Variahle Mean / Mean Ranking Z Count P value
The MARSI event
Control Group 26.91 -2.168 0.030
Intervention Group 20.38

*Mann Whitney, *Sig <0.05

TABLE 5

The Relationship hetween Age, Gender, Frequency of Adhesive Replacement, Risk of Skin Injury
and Area of Installation of Skin Barrier Acrylate Terpolymer Against MARSI

Variable N Correlation Coefficient (r) P value
Age 46 -0.207 0.167
Gender 46 0.070 0.643
Adhesive Replacement Frequency 46 0.216 0.149
Risk of skin injury 46 0.071 0.637
Installation Area Skin barrier acrylate terpolymer 46 -0.048 0.754
Main diagnosis 46 0.015 0.923

*Spearman, *Sig <0.05

group, and the installation is appropriate to hospitals
standard : skin barrier hidrokoloid on control group. The
replacement of skin barrier to respondents is conducted
every day, with the number of adhesive replacement is
obtained 3, 4, 5, and 6 times. From the analysis result is
obtained the most replacement frequency of skin barrier
for 3 times; in which 13 respondents (54.2%) are on
intervention group. In control group is obtained the most
total replacement result which is the same is 3 and 4 times
with8respondents (34.7%).

Bivariate

Analysis bivariate using the Mann Whitney test explains
that the effectiveness of giving skins barrier acrylic
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terpolymer to the MARSI incidents inchildren which are
treated atintensive room.

Table 4 describes the results of the Mann Whitney
statistical test, the MARSI incidents explained that both
intervention and control group showed in first group
(intervention), the average was 20.38 this value was lower
than the mean of the second group (control) was 26.91.
The sig value in this test is 0.030 this value is smaller than
the critical limit of 0.05 there is a significant difference
between the two group.

Table 5 explains that there is no significant
relationship between the variables of age, gender,
frequency of adhesive replacement, risk of skin injury
and the area of installation of the acrylate terpolymer skin



The Effectiveness of Skin Barrier Acrylate Terpolymer on Medical Adhesive Related to Skin Injury (MARSI)

in Children at Pediatric Intensive Care Unit Dr. Cipto Mangunkusumo Hospital

barrier to the incidence of MARSI. In this study, it can be
concluded that there were no variable characteristics of
the respondents who contributed to MARSI incidents in
children who are being treated at the PICU Dr. Cipto
Mangunkusumo Hospital.

DISCUSSION

Characteristics of Respondents

Based on the analysis result is the average of respondents
age for intervention group which is 79.96% (75.96)
months and for control group is 47.68% (49.16) months.
The homogenity test result of respondents age show that
all research variables have a same variety, it is proven by
the sig value > p value 0.05; it means that the obtained
data is the same or homogenous. Some studies are related
to the insident number of skin injury to children is in
United States which reported approximately to 1.4%," in
Spain with having the same of incidents number to
children from 23 hospitals are 3.31%, in which 1.79%
happened at pediatric general care unit especially for
children, and 9.39% happened at pediatric intensive care
unit. The highest insidents number of skin injury was
happened to children with having the age of 1 year
(4.77%) then the age of 1-3 years (2.89%). The majority of
gender of each intervention group is boy and for control
groupis girl.2

In theory, itis not found that gender influences to
damage skin integrity. The study was observed by
Alfiyanti (2012) stated that there was no significant
relationship of gender with the insidence of pressure
sores in treated children at PICU. These studies showed
that the factor of gender do not influence to the damage sk
integrity.! The study conducted by Wang et al, found that
the significant distinction on gender, age, long
hospitalization, oedema, infection, score of Braden Q, and
erythema or skin injury."

In this study, the main diagnosis of patients is
categorized into 2 large groups: medical and surgical
diagnosis. The majority of children diagnosis on each
group is medical. In this study, the installation area of
medical adhesive and the installation of skin barrier at
once are fixation area of ETT and or NGT. For the highest
of installation area of skin barrier acrylate terpolimer is on
intervention group which is NGT area 15 people (62.5%)
and fixation area of ETT on control group 12 people
(54.5%). This study result is appropriate to the study of
Kim et al, (2019) who had a study of MARSI at pediatric
intensive care unit. The purpose of using fixation in this
study are: fixation of CVC, fixation of ESD, fixation of
NGT, fixation of ETT, fixation of urinary catheter, fixation
of NTT, fixation of line artery, fixation of blindfold,
fixation of iv peripheral, and etc. From this study, it can be
obtained the main reason of using medical adhesive,
which is fixation of ETT, surgical wound dressing,
fixation of urinary catheter, fixation of nasal cannula. It is

also reported for the common of fixation area are face
area, chest area, and legs area. Another study evaluated
the daily usage of medical adhesive at 2 non-intensive of
inpatient care unit is medical-surgical unit and heart unit.
The study result reports that the highest daily usage of
Medical Adeshive is for electrode of EKG, (90.3 cases per
day), dressing IV peripheral (35.6 cases per day) and
surgical dressing (13.6% case per day). The conclusion of
Medical Adhesive usage at pediatric intensive and non-
intensive care units are quite high needed a proper skin
care.’

The Characteristics of Respondent with MARSI
Incidents

This study also analysis the connection characteristics of
respondent and the variable confounders of MARSI
incidents; it is derived from the bivariate test results by
using the Spearman test. The analysis results states that
there are no significant relationship with having the
P value <0.05. It means that the age variable of gender,
diagnosis main, area installation, category MARSI,
frequency replacement adhesive and risk skins injuries
relate to significant with MARSI incidents in children
treated at PICU of Cipto Mangunkuusmo Hospital. The
study results are obtained that the factor uses
decontamination during CVC and early detection by
nurses in assessing risk skin allergies to the use of
adhesives when changing dressings can affect skin injury
incident.’> While the factors of age, gender, medical
diagnosis and area installation adhesive do not give
contribution onincident skins injury.

Another researches that support to this research is
study to find out MARSI incidents in oncology patients
which consists of 156 attached respondents of peripheral
IV catheter and they are given intervention of risk
assessment, risk prevention and management risk of
MARSI on group intervention; it is proven effective in
controlling MARSI incidents in oncology patients with
peripheral IV catheters. While the characteristics of
respondents are age, gender, medical diagnosis,
frequency of adhesive replacement does not affect to
MARSIinsidents.?

The Effectiveness of Skin barrier Acrylate Terpolymer
to MARSI Incidents

The bivariat test of this study conducted to get know the
effectiveness of skin barrier acrylate terpolimer usage
againts MARSI incidents by conducting the data analysis
of intervention and control group with using Mann
Whitney test. From the test, it is known that there is
significant relationship between the use of skin barrier
acrylate terpolimer to MARSI incidents in children at
intensive room installed by ETT and or NGT with having
the value of p Value <0.030. The supporting reearches for
this study is the study to know MARSI incidents in
children who treated at PICU. This study involves to
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232 patients with MARSI category such as skin tear, skin
stripping, tension injury, blisters, dermatitis contact and
maceration which are given an adhesive dressing
treatment made from acrylate that is proven to be
effective in the wound healing process.’ Another parallel
researches with the study conducted to 98 patients of ICU
who installed by central venous catheter (CVC) and it is
maintained by using skin barrier acrylate terpolimer to be
effective to protect skin, improve skin power, maintain
skin integrity, and reduce the incidents of skin tears to
patients who installed of CVC at ICU with having the
value (P value 0.01). In this study, the reasercher
categorizes regularly in perpheral skin care to patients
who installed of CVC to avoid the occurance of MARSI.

CONCLUSION

Based on study result and the discussion of the effectivity
skin barrier acrylate terpolimer againts medical adhesive
related skin injury (MARSI) incidents in children who
treated intensive room at Dr. Cipto Mangunkusumo
Hospital, so it can be concluded that there is a significant
distinction to MARSI incidents between control and
intervention group with the p value 0.030 means that the
administration of skin barrier acrylate terpolimer is
effective in avoiding MARSI incidents to children who
treated at intensive room Dr. Cipto Mangunkusumo
Hospital.
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