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Abstract

Introduction: To determine the incidence of pressure injuries
caused by medical devices in the pediatric intensive care unit.

Methods: It is a prospective study of observational analytical type.
Strengthening the Reporting of Observational Studies in Epidemiology
guide was used in the study. It was conducted with 117 children
in the pediatric intensive care unit of a gynecology and pediatrics
hospital in the Southeastern Anatolia Region of Turkey between
01.01.2023 and 30.06.2023. In the study, data were collected using
the information form together with the Braden and Braden Q scale.
Data were analyzed with SPSS 25.0 statistical analysis program.

Results: It was determined that 53% of the children included in
the study were male, 24.8% were hospitalized due to neurological
diseases, 55.6% had chronic diseases and 74% were fed enterally. It
was determined that the average age of the children was 37.46+40.98
(months), the average body weight was 15291.45+17364 (g), and
the average height was 83.06+£23.85 (cm). In the study, pressure
injuries caused by medical devices occurred in 26.5% of the children,
35.7% of these pressure injuries caused by medical devices were
15t degree, 17.6% were ungraded wounds (Mucosa), 48.5% of the
children were injured. It was observed that 2 injuries occurred in
100,000 children and 44.4% of the children had 5 or more medical
devices. It was determined that the average number of days for
injuries caused by medical devices was 38.63+41.91 days, the
frequency of injuries per 1000 patient days was 14.98, and the rate
of injuries caused by medical devices was 5.9%.

Conclusion: The study showed that a high rate of pressure injuries
occurred due to medical devices. Appropriate care should be
planned for children admitted to pediatric intensive care units by
assessing the risk of injury caused by medical devices.

Keywords: Pediatric intensive care unit, pressure injuries, medical
device-induced pressure injury, wound incidence

Giris: Cocuk yogun bakim Unitesinde olusan tibbi alet kaynakl
basing yaralanmasi sikligini belirlemektir.

Yontemler: Gozlemsel analitik tipte ileriye yonelik bir calismadir.
Calismada Strengthening the Reporting of Observational Studies
in Epidemiology kilavuzu kullanildi. Ttrkiye'nin Glineydogu Anadolu
Bolgesi‘'nde bir kadin dogum ve ¢ocuk hastaliklari hastanesinin cocuk
yogun bakim Unitesinde 01.01.2023-30.06.2023 tarihleri arasinda
117 cocuk ile yapildi. Calismada veriler Braden ve Braden Q Olcegi ile
birlikte bilgi formu kullanilarak toplandi. Veriler SPSS 25.0 istatistiksel
analiz programi ile ¢6zimlendi.

Bulgular: Calismaya alinan cocuklarin %53’Gniin erkek oldugu,
%24,8'inin  nodrolojik hastaliklar nedeniyle yattigi, %55,6'sinin
stiregen hastaligi bulundugu ve %74'lnin enteral yolla beslendigi
belirlendi.  Cocuklarin  yas ortalamasinin  37,46+40,98 (ay),
vicut agirlk ortalamasinin 15291,45+17364 (gr), boy uzunlugu
ortalamasinin  83,06+23,85 (cm) oldugu saptandi. Calismada
cocuklarin  %26,5'inde tibbi alet kaynakli basin¢ yaralanmasi
olustugu, bu olusan tibbi alet kaynakli basin¢ yaralanmalarin
%35,7'sinin 1. derece oldugu, %17,6'sinin derecelendiriimeyen yara
(mukozada), ¢ocuklarin %48,5'inde 2 tane yaralanma olustugu ve
cocuklarin %44,4'inde 5 ve Ustl tibbi alet takili oldugu goruldi.
Tibbi alet kaynakli yaralanmanin olusma glin ortalamasinin
38,63+41,91 gin oldugu, 1000 hasta gini basina yara gorilme
sikhdinin 14,98 ve tibbi alet sayisinin yaralanma olusmasinin orani
%5,9 oldugu belirlendi.

Sonug: Calismada ylksek oranda tibbi alet kaynakli basing
yaralanmalarinin olustugu gorildi. Cocuk yogun bakim Unitelerine
yatirilan cocuklara tibbi alet kaynakli yaralanma risk degerlendirmesi
yapilarak uygun bakim planlanmalidir.

Anahtar Kelimeler: Cocuk yogun bakim Unitesi, basing
yaralanmalari, tibbi alet kaynakli basing yaralanmasi, yara insidans
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Introduction

With scientific progress and technological innovations, the
role of technology in the treatment and care of patients
has increased. The use of technology in treatment and
care services causes some problems as well as benefits.
One of these problems is medical-device related pressure
injuries (MDRPI) and accordingly, the disruption of skin
integrity.” MDRPI is defined as localized injuries to the skin
or subcutaneous tissues, including the mucosa, caused by
intense/continuous pressure exerted on the skin/mucosa
by medical instruments used for diagnosis and treatment
purposes. The most important difference between a
pressure injury (Pl) and a MDRPI is that the force exerted
by an instrument strapped or taped to the body, not by
body weight, plays a significant role in the development
of a MDRPI.#> While medical instruments alone can cause
skin-damaging pressure, they can also alter the microclimate
of the skin by creating heat and moisture between the
equipment and the skin, which can increase the risk of
skin deterioration. In the first large-scale study emphasizing
the importance of MDRPI, the incidence and prevalence of
pressure injuries were examined by following 2.178 adult
patients over an eight-month period.® As a result of the study,
it was reported that the rate of hospital-acquired pressure
injuries was 5.4% and 34.5% of these injuries developed
in association with medical instruments. It was also stated
that if a patient had a medical instrument, the likelihood
of developing any type of Pl would be 2.4 times higher.
The first integrative study examining the factors associated
with MDRPI in hospitalized children was conducted by
Murray et al.' in 2013. The study included 32 articles
with evidence levels ranging from IV to VII and a total of
2,745 sick children. A total of 18 medical devices causing
pressure injuries were identified and 138 pressure injuries
caused by medical devices were mentioned.” In 2016, the
National Pressure Ulcer Advisory Panel defined MDRPIs as
those resulting from the use of medical instruments for
diagnostic or therapeutic purposes and as Pls in which the
shape of the injured part was consistent with the medical
instruments.? In 2017 position paper, the Wound, Ostomy
and Continence Nurses' Society has stated that medical
instruments can cause Pls in all age groups, primarily in
acute intensive care settings, and in long-term care settings
and home care. It has made a number of recommendations,
including the identification of risk factors as the basis for
the development of risk assessment tools, best practices,
quality improvement interventions, and safe materials,
and the conduct of research to prevent the occurrence of
MDRPI in all health care settings.”® In February 2019, an
international group of medical, clinical and bioengineering
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experts agreed that medical instruments or non-medical
objects that came into contact with or compressed the skin
could cause cellular and tissue-level disruption, based on
their evidence-based reviews of the etiology, assessment,
prevention and management of MDRPI. In their statement,
the instruments most commonly associated with MDRPI
and the biomechanical causes of the risks they posed
were identified and discussed. They also assessed which
bioengineering designs and technologies could be used
to prevent MDRPI, how to alleviate the frictional force on
tissues and how to optimize the microclimate.

MDRPIs are a significant problem in the pediatric population.
In studies evaluating the incidence and risk factors of pressure
injuries in hospitalized infants and children, it has been
reported that all Pls are largely related to the use of medical
instruments, and the incidence of MDRPI varied between 7%
and 36.2%. 3% |n studies conducted in Turkey, it has been
reported that the prevalence of MDRPI in pediatric age groups
ranged between 6.8% and 21%. *'2

The types and numbers of medical instruments frequently
used in pediatric clinics vary according to the patient
population, which creates variability in instrument-related risk.
Data monitoring for MDRPI may contribute to more effective
evaluation of strategies to prevent such adverse events and
to the improvements in care. Today, research carried out to
determine trends in the prevalence and incidence of MDRPI is
becoming more important. The incidence study on pediatric
MDRPI shows the likelihood of occurrence of MDRPI, helps to
identify its causes and provides a more accurate understanding
of the quality of care for hospitalized patients. The use of
MDRPI rate per 1000 device-days for each device type is a
reliable measure that reveals the true extent of the causes as
it also addresses the time factor. The aim of this study was to
examine the incidence of MDRPIs in a pediatric intensive care
unit (PICU) and to determine the relationship between the
medical instruments used and MDRPIs, the factors causing
this health problem and the risk situations.

Materials and Methods

Research Type

It is an observational analytic type prospective study. The study
was performed according to the Strengthening the Reporting
of Observational Studies in Epidemiology guideline used in
observational studies.'®

Study Population and Sample

The sample of the study consisted of children hospitalized
in the PICU of a maternity and child hospital located in the
Southeastern Anatolia Region of Turkey between 01.01.2023
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and 30.06.2023 (for 6 months). During the specified period,
142 children were hospitalized in the PICU; however, 3 of
these children were excluded from the study because they
had Pl when they arrived at the unit, 2 due to having skin
diseases, and 20 due to being hospitalized daily. The study
was conducted with 117 children who were hospitalized in
the PICU and met the inclusion criteria.

Children between the ages of 1 month and 18 years, who
did not have any skin problems, who had at least one medical
device, and whose parents gave written and verbal consent
were included in the study. Day cases and those with skin
diseases were not included in the study.

Data Collection

The data of the study were collected by the researcher, who
was working as a nurse in the PICU, by using the Braden
Q scale, Braden risk assessment scale, information form
including clinical and socio-demographic information of the
children and MDRPI staging form.

Braden Q Scale

Curley et al.’® developed the Braden Q scale by adapting the
Braden scale for adults to children. They added tissue perfusion
and oxygenation items to the Braden scale. The scale is an
assessment tool used to evaluate the risk of pressure ulcer
development in children aged 28 days to 5 years. Each item in
the scale is scored from 1 to 4. For the interpretation of the
scores obtained from the scale, 16-23 points are considered
as moderate risk for Pl development, 13-15 points as serious
risk, 10-12 points as high risk, and 9 and lower points as very
high risk.™ The Turkish validity and reliability study of the scale
was conducted by Glnes and Torlner'” and the Cronbach
alpha value of the scale was found to be 0.80.

Braden Risk Assessment Scale

It was developed by Braden et al. in 1987. The scale consists
of 6 subscales: Sensory perception, skin moisture, activity,
mobility, friction and shear, and nutritional status. It was
adapted to the Turkish population by Oguz and Olgun'® and
then for the second time by Pinar and Oguz." The total score
of the scale ranges from 6 to 23; 12 points and below are
considered very risky, 13-14 points are considered moderately
risky and 15-16 points are considered low risky. In the present
study, risk assessment of children over 5 years of age was
performed with the Braden scale.™

Information Form

It was composed of 17 questions formed by reviewing the
literature including information on gender, body weight,
height and clinical characteristics etc. of the children.'®3.18.19

MDRPI Staging Form

The form was developed by the investigators according to
the staging form accepted by the National Pl Advisory Panel.?
Skin pressure injuries were staged using the MDRPI staging
system. For mucosal injuries, the staging system for skin
pressure injuries was not applied, and they were considered
as “mucosal membrane pressure injury”.

Statistical Analysis

The data obtained in the study were uploaded to the SPSS
25.0 program and analyzed. Frequency, percentage, mean,
minimum, maximum and standard deviation analyses were
performed. In addition, MDRPI per 1000 patient days was
calculated using the formula (number of wounds formed/
total number of hospitalization days * 1000).

Ethical Dimension of the Study

Before starting the study, ethics committee approval was
obtained from the Ethics Committee of a Kilis 7 Aralk
University with the decision numbered 2021/11-6 and
research permission was obtained from the provincial health
directorate to which the hospital was affiliated. Written
and verbal consents were obtained from the families of the
children for inclusion in the study. The study was conducted
in accordance with the Declaration of Helsinki.

Results

Demographic and clinical characteristics of the pediatric
patients evaluated in this study are summarized in Table
1. It was observed that 53% of the children participating
in the study were male, neurological diseases (24.8%),
cardiovascular problems (19.7%) and respiratory system
disorders (17.1%) were found to be prominent among
the reasons for hospitalization, and the presence of
chronic diseases was determined in 55.6%. When the
nutritional status was analyzed, it was observed that most
of the children (74.5%) were fed with enteral nutrition.
The mean age of the children was 37.46+40.98 months,
the mean body weight was 15291.45+17364 g and the
mean height was 83.06+23.85 cm. The mean values for
the vital signs of the children were as follows: heart rate
119.66£20.63 min, respiratory rate 28.81+6.43 min, systolic
blood pressure 102.72+12.63 mmHg and diastolic blood
pressure 61.09+12.57 mmHg. The mean oxygen saturation,
hemoglobin and serum albumin values of the children
included in the study were 98.56+1.90%, 10.71+1.09 g/
dL and 34.3+3.67 mg/dL, respectively. The mean Braden Q
scale score was 10.36+1.90, the mean Braden scale score
was 10.77+2.46 and the mean duration of hospitalization
was 31.94+37.55 days (Table 1).
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It was detected that a total of 941 medical devices were
used in pediatric patients hospitalized in PICU. When the
distribution of these devices was analyzed, it was seen that
pulse oximetry probe (POP), blood pressure cuff and infusion
pump were used in all of the children and the ratio was 12.4%
for each of them in the total devices used. These devices were
followed by electrocardiography (ECG) electrodes (12.2%),
nasogastric catheter (NGS) (11.8%), and foley catheters
(10.3%). Endotracheal tube (ETT) and intravenous catheters
were used at similar rates (7.2%). These devices were
followed by central venous catheters 5.4%, tracheostomy
tubes 3.6%, nasal oxygen cannulas 1.8%, continuous positive
airway pressure (CPAP) masks and heating devices 1% each,
hemodialysis catheters 0.7% and gastrostomy tubes 0.6%,
respectively (Table 2).

It was determined that 26.5% of pediatric patients treated
in the PICU had MDRPI. When the number of MDRPIs was

analyzed, it was found that 38.6% of the children had one
MDRPI, 48.4% had two MDRPIs, 6.5% had three MDRPIs and
6.5% had four MDRPIs and the total number of MDRPIs was
56. Of these 56 MDRPIs, 35.7% were classified as grade 1,
39.2% as grade 2 and 7.1% as grade 3. The rate of ungraded
Pls that developed in the mucosa was found to be 18.0%.
When the number of medical instruments used in each child
was analyzed, it was determined that 12.8% had two, 18.9%
had three, 23.9% had four, and 44.4% had five or more
medical instruments. The mean number of days of MDRPI
development was 38.63+41.91 days and the incidence of
injuries per 1000 patient days was 14.98. In addition, the
ratio of the number of wounds according to the number of
medical devices was determined as 5.9% (Table 3).

When Table 4 was analyzed, it was observed that the most
common causes of grade 1T MDRPI were POR ECG electrodes,
similarly NGS and tension cuff, respectively. Grade 2 injuries

Table 1. Distribution of socio-demographic and clinical characteristics of pediatric patients (n=117)

Characteristics
Female

Male

Sex

Neurological diseases

Cardiovascular
Diagnosis at hospitalization Respiratory system
Nervous system
Metabolic diseases

Emergency cases

L Yes
Presence of chronic diseases
No
Oral
Nutritional status Enteral
Parenteral

Age (month)

Body weight (gram)

Height (cm)

Heart rate (min)

Respiratory rate (min)

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Saturation level (%)
Hemoglobin value (gr/dL)
Serum albumin value (mg/dL)
Braden Q scale score

Braden scale score

Hospitalization day

SD: Standard deviation

n %

55 47.0

62 53.0

29 24.8

23 19.7

20 17.1

19 16.2

16 13.7

10 8.5

65 55.6

52 44.4

20 17.0

87 74.5

10 8.5

Mean * SD Min-max
37.46+40.98 2.0-185.0
15291.45+£17364 3000.0-90000.0
83.06+23.85 54.0-164.0
119.66+20.63 67.0-158.0
28.81+6.43 20.0-60.0
102.72+12.63 78.0-139.0
61.09+12.57 34.0-97.0
98.56+1.90 92.0-100.0
10.71+1.09 6.90-13.8
34.3£3.67 28.42-43.24
10.36+1.90 7.0-15.0
10.77+2.46 8.0-19.0
31.94+37.55 5.00-210.0
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Table 2. Distribution of medical instruments used for children

(n=117)

Medical devices used n %
Pulse oximeter probe 117 12.4
Tension cuff 117 12.4
Infusion pump 117 12.4
Electrocardiography electrode 115 12.2
Nasogastric catheter 111 11.8
Foley catheter 97 10.3
ETT tube 67 7.2
IV catheter 67 7.2
Central venous catheter 50 5.4
Tracheostomy tube 33 3.6
Nasal oxygen cannula 17 1.8
CPAP mask 10 1.0
Heating device 10 1.0
Hemodialysis catheter 7 0.7
Gastrostomy tube 6 0.6
Total* 941 100.0
*: There are children who used more than one tool, IV: Intravenous, ETT:
Endotracheal tube, CPAP: Continuous positive airway pressure

Table 3. Medical-device related pressure injuries in children (n=117)

were caused by ETT tube application, NGS and POP in equal
rates, ECG electrodes and central venous catheter applications
in similar rates, respectively. Grade 3 injuries were lower in
number and were equally associated with NGS, POP and ECG
electrodes. The causes of MDRPI that could not be evaluated
due to the absence of mucosal injury were NGS, EET tube and
nasal oxygen cannula, respectively.

In the study, 23.0% of NGS-induced injuries were determined
as grade 1, 30.8% as grade 2, 7.7% as grade 3 and 38.5% as
ungradable wound mucosa. Of the ETT tube-induced injuries,
30.0% were ungradable wound mucosa, 60% were grade 2
and 10% were grade 3. Of the POP-induced injuries, 50% were
grade 1, 40% were grade 2 and 10% were grade 3. Of the
injuries caused by ECG electrodes, 71.4% were grade 1 and
28.6% were grade 2. Of the injuries caused by tracheostomy
cannula, 50% were grade 1 and 50% were grade 2. In both
types of central venous catheter and CPAP mask injuries,
50% were grade 1 and 50% were grade 2. All of the injuries
caused by nasal oxygen cannula were found to be ungradable
wound mucosa and all of the injuries caused by gastrostomy
tube were found to be grade 3. 100% of the Foley catheter
injuries were grade 2 (Table 4).

Medical-device related pressure injuries

Presence of medical-device related pressure injuries

The number of wounds in children with medical-device related pressure injuries

The degree of medical-device related pressure injuries*

The number of medical devices used

Day of the development of medical-device related pressure injuries
Incidence of wound development per 1000 patient days

The ratio of wound number according to the number of medical devices

*: More than one MDRPI were observed, MDRPI: Medical-device related pressure injuries, SD: Standard deviation

n %
Yes 31 26.5
No 86 73.5
1 wound 12 38.6
2 wounds 15 48.4
3 wounds 2 6.5
4 wounds 2 6.5
Total 31 100.0
1. grade 20 35.7
2. grade 22 39.2
3. grade 4 7.1
\T\/%rljg:ja?negwucosa 10 18.0
Total 56 100.0
2 15 12.8
3 22 18.9
4 28 23.9
5 and above 52 44.4
Total 117 100.0
Mean + SD Min-max
38.63+41.91 3.00-180.0
14.98 (56/3.736*1000)
5.9 (56/941)
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Table 4. The cause and degree of medical-device related pressure injuries in children (n=117)

Non-graded

Medical device used 1. grade 2. grade 3. grade Wound in mucosa Total
n % n % n % n % n %

Nasogastric catheter 3 23.0 4 30.80 1 7.70 5 38.5 13 100.0
ETT tube 0 6 60.00 1 10.0 3 30.0 10 100.0
Pulse oximeter probe 5 50.0 4 40.00 1 10.0 10 100.0
Electrocardiography electrode 5 71.4 2 28.6 0 7 100.0
Tracheostomy tube 2 50.0 2 50.0 0 4 100.0
Tension cuff 3 75.0 1 25.0 0 4 100.0
Central venous catheter 1 50.0 1 50.0 0 2 100.0
Nasal oxygen cannula 0 0 2 100 2 100.0
CPAP mask 1 50.0 1 50.0 0 2 100.0
Gastrostomy tube 0 0 1 100.0 1 100.0
Foley catheter 0 1 100.00 0 1 100.0
Total 20 35.7 22 39.2 4 7.1 10 18.0 56 100.0

CPAP: Continuous positive airway pressure, ETT: Endotracheal tube

Discussion

In the study conducted to determine the incidence of MDRPI
in PICU, patients who met the inclusion criteria were observed
by the researcher for 6 months between 01.01.2023 and
30.06.2023 and the data obtained were analyzed and
discussed.

It was determined that most of the children followed up in
the study were male, the mean age was 3 years, the leading
reason for hospitalization was neurological diseases, more
than half of them had chronic diseases and the majority of
them were enterally fed. Their clinical values were within
normal ranges and they were found to be at risk according
to the evaluation of Braden scales. It is reported that most
of the children hospitalized in PICUs are under 5 years of
age, those with chronic diseases have more severe disease
course and neurological patients should be hospitalized to
protect the brain. It is known that patients hospitalized in
PICUs are at risk for pressure injuries due to their poor clinical
status, the device they are attached to or their inability to
move due to unconsciousness. We can say that the fact that
the clinical values of the children in the study were within
normal limits was due to the treatment in the clinic. Semerci
et al.’? conducted a descriptive and retrospective study on
6.350 children, using data obtained in PICUs, Neonatal
Intensive Care Units (NICUs) and Pediatric Clinics and they
found that the prevalence of Pl was 2.25% in all patients
and 6.04% in PICU patients. They reported that the majority
of the children were boys mostly in the age range from 0
month to 12 months and a total of 143 pressure injuries
occurred in 59 children. At the same time, it was reported
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that medical instrument-induced pressure injuries occurred in
21% of patients hospitalized in PICU."? In a study performed
by Basbakkal et al.® medical instrumentiinduced pressure
injuries were reported to have occurred in 96 patients. It was
determined that the majority of the children included in the
study were male, 56 medical instrument-induced pressure
injuries occurred in 31 children and NG, ETT and POP mostly
caused pressure injuries. Children hospitalized in the PICU are
compatible with previous studies in terms of the occurrence
of pressure injuries caused by medical instruments.

In the study, the incidence of injuries per 1000 patient days was
14.98 and the number of medical instruments was 5.9%. In a
study by Basbakkal et al.%, it was reported that the incidence of
injuries was 43.4 per 1000 patient days and 6.8% of medical
instruments caused pressure injuries. In a study by Shimura et
al.?%, it was reported that the occurrence of pressure injuries
caused by medical instruments was 4.6 per 1000 patient days.
In another study conducted in the United States of Americain 8
hospitals and with 625 children, they found that the occurrence
of medical instrument-induced pressure injuries was in 7 days
per 1000 patient days."® The difference in medical instrument-
induced injuries per 1000 patient days in the studies may be
thought to be due to the conditions of the patients followed in
countries, regions and clinics.

In the study, it was determined that NG, ETT and POP were
the first three instruments causing medical instrument-related
injuries. It can be thought that NG, ETT and POP are the most
commonly used medical devices in PICUs, and at the same
time, the areas where these devices are attached are sensitive.
It is estimated that MDRPI develops due to the sensitivity of
the regions where the NG and ETT tubes are attached and it



Elmaoglu et al.
Medical Device-Induced Pressure Injury

is very difficult to prevent the pressure of these instruments
attached there. Basbakkal et al.® found that NG, ETT and
ECG electrode were the most common causes of pressure
injuries caused by medical devices. Kim et al.?" reported that
the rate of pressure injuries related to medical instruments
was 11.9% in a study on 184 pediatric patients in the PICU
of a university hospital in Korea and 54.2% of these injuries
were caused by intubation tubes, 37.5% by high-flow oxygen
cannulas and 8.3% by saturation probes. In a 5-year study
conducted nationwide in pediatric and NICUs, Ventilacion et
al.? found that 50% of pressure injuries were caused by nasal
intubation tubes. In our study and other studies conducted in
the literature, it was observed that the instruments causing
MDRPIs were similar.

These rates vary between 1% and 27% in PICUs and NICUs.?*24
Kohr and Curley? found that the rate of pressure-related
injuries in pediatric patients was 27.7% in a study conducted
in Switzerland. In a study conducted by Pellegrino et al.?* on
523 children in different hospitals in Brazil, they reported a
hospital-acquired Pl rate of 7.1%; 25% of pressure injuries
were associated with medical devices and 94% were observed
in children with medical devices. In a study conducted in
Turkey, it was reported that the rate of medical device-related
pressure injuries was 37.5%.° In the present study, the rate of
medical device-related injuries was 26.5%. The high incidence
of medical instrument-induced pressure injuries in children is
thought to be due to the lower resistance of children’s skin
to pressure.

In a study by Basbakkal et al.? it was reported that 22.9% of
children had 1t degree pressure injuries, 89.5% of children
with injuries had 5 or more medical devices attached, and
33.3% of medical device-induced pressure injuries were
caused by NGS. In another study, it was reported that 24%
of medical device-induced pressure injuries in children were
15t degree and most injuries were caused by NGS.% In the
study, it was observed that 50% of the medical instrument-
induced pressure injuries in children were grade 1 and NG
was the most common medical instrument causing pressure
injuries. In our study and in the literature, it is seen that NG is
the medical instrument that most frequently causes MDRPIs.
Since there is no adipose tissue under the skin of the nose,
it can be stated that even the smallest pressure can prevent
circulation and cause injury.

Study Limitations

The study has some limitations. These limitations include the
fact that the study was conducted in a certain hospital in a
certain region, that health professionals working in the clinic
were not investigated because only patients were examined in
the study, and that other reasons other than medical devices
were not addressed.

Conclusion

As a result of the study, it was observed that MDRPIs developed
at a high rate in children. NGS, ETT tubes, POP and ECG
electrodes, which are frequently used in PICUs, were found to
be the most common causes of MDRPIs. The strength of the
study is that it will be used as a source for future research on
MDRPIs and will also be used to guide studies on the prevention
of MDRPIs. In addition, another strength of the study is that it
may lead to the establishment of guidelines and protocols for
the prevention of injuries caused by medical devices used in
PICUs and it reveals the importance of nursing care.

In order to prevent the development of MDRPI, it is firstly
necessary to select the appropriate size of the instrument
for the child, to fix the instrument correctly and to evaluate
the fixation tension regularly, to prefer products that
minimize tissue damage, and to follow the manufacturer’s
recommendations on the use and care of the instrument.
However, it is critical to assess the skin and mucosa under
and around the medical instrument to detect early signs of
pressure. Regular repositioning of the medical instrument will
help to reduce the shear force of the pressure at the interface
of the skin and the instrument and redistribute the pressure.
Emphasis should be given on using a prophylactic dressing
under the instrument and discontinuing the use of the
instrument as soon as possible to reduce the risk of MDRPI.

Priority should be given to the education of healthcare team
members and patient relatives about the developmental
potential of PI. Assessment of the child, interventions applied
and ongoing care needs should be recorded. All healthcare
team members should work together (as a team) for creating
and implementing a care plan.

This article suggests that standardized, multicomponent
interventions for MDRPI prevention (e.g., the use of risk
assessment scales to assess the relocation and repositioning
of the device, how often to assess the skin and mucosa under
and around the medical device, what type of dressings to
use between the medical device and the skin, etc.) should
be tested in larger-sampled, randomized, controlled trials for
children admitted to intensive care units.
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