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Utilization of android-based paediatric assessment triangle application
as an emergency detection tool for children
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Abstract

Objective: To identify the effectiveness of an android-based paediatric assessment triangle application in emergency
diagnostics.

Method: The action research study was conducted in the emergency department of a hospital under the Ministry of
Defence, Indonesia, located within the Ministry of Defence Rehabilitation Centre Complex, from April to December 2020
after approval from the ethics review committee of the Faculty of Nursing, Universitas Indonesia, Indonesia, employing
quantitative and qualitative methods consisting of planning, acting, observing and reflecting stages. Emergency department
nurses with at least D3 nursing graduation who were able to identify emergency status in children were included. The
subjects were given training on paediatric assessment triangle application before using it in their professional life. The
difference was noted through pre- and post-intervention tests. Qualitative data was collected using focus group discussion
and system usability scale.

Results: Of the 9 nurses, 5(55.6%) were males, 4(44.4%) were females, 8(88.9%) were aged 26-35 years, and 2(22.2%) had
professional experience 1-2 years. The mean baseline score was 36.1+11.4, while the mean post-intervention score was
70.9+14.4.The fastest application completion time was 13 seconds, while the slowest was 52 seconds. Qualitative data led
to the emergence of 4 themes: time required to complete the application; preference for connectivity with the hospital’s
electronic record system; assessment of children’s clinical status; and, unfamiliarity with the computerised system.The mean
system usability scale score was 72.22+11.35 (range: 52.5-92.5).

Conclusion: Paediatric assessment triangle application could be a valid tool for identifying emergency severity in patients

during the triage process.
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Introduction

Significant global development has had a favourable effect
on reducing child mortality since 1990.1 The mortality rate
of children aged <5 years worldwide decreased from 76 per
1000 live births in 2000 to 39 in 2018.2 This means that, on
average, 15,000 children <5 die every day. Data shows that
in the first 5 years of life, the child mortality rate is 5.3
million, including 2.5 million (47%) in the first month of life,
1.5 million (29%) at age 1-11 months, and 1.3 million (25%)
at age 1-4 years. Causes of death include complications of
premature birth, pneumonia, birth asphyxia, congenital
abnormalities, diarrhoea and malaria. An additional 6.2
million deaths occurred in 2019 among children aged 5-14
years(1). In the United States, Australia, Singapore, England,
Japan, Korea and other developed countries, the child
mortality rate is low, at <10/1000 births. This target is a
significant challenge for Indonesia. The World Health
Organisation (WHO) in 2018 recorded the child mortality
rate in Indonesia at 25/1000 births.3 As a developing
country, Indonesia requires proper management of child
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emergency care and innovations to prevent child
mortality.!

Many developed countries use a paediatric medical
emergency assessment system, known as the paediatric
assessment triangle (PAT), for detecting emergencies in
children. PAT is a rapid evaluation tool that determines
children’s clinical status and categorises the cause of an
emergency using the tool without touching the child. The
most important components of PAT are general
appearance and tone, interactivity, comfort, look/gaze, and
speech/cry. The breathing process assessment is a more
accurate assessment of oxygenation and ventilation than
respiratory rate or auscultation of breath sounds. Nurses
look for and listen to signs of abnormal positioning,
retractions, nasal dilatation and abnormal airway sounds.
The last component is conducted by looking at the
circulation of the child’s skin colour for pallor, spots, or
cyanosis to provide information about core perfusion and
cardiac output.4 This PAT component is carried out quickly
and generally requires <60 seconds.56

This method was developed at a Los Angeles hospital in
2000, and since them other developed countries have
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adopted PAT due to its success in reducing mortality.”

The successful use of PAT in developed countries has
encouraged researchers to participate in the development
of a PAT android-based application for Indonesia, along
with new operational steps so that the work process would
be more efficient, and the outcomes would improve in
number and quality.8

The current study was planned to identify the effectiveness
of PAT application in emergency department (ED)
diagnostics.

Materials and Methods

The action research study was conducted in the ED of a
hospital under the Ministry of Defence, Indonesia, located
within the Ministry of Defence Rehabilitation Centre
Complex, from April to December 2020 when the
coronavirus disease-2019 (COVID-19) pandemic was in its
active phase. Approval was obtained from the ethics review
committee of the Faculty of Nursing, Universitas Indonesia,
Indonesia, and the study employed quantitative and
qualitative methods consisting of planning, acting,
observing and reflecting stages.

This study used total sampling, therefore all nurses in ED
were invited in this study, however only nine nurses
attended the PAT training including pre- and post-test
completely. Those included were nurses involved in ED
triage who had at least D3 nursing graduate diploma, and
were able to identify emergency status in children. The
enrolled subjects were given training on how to use the PAT
application.

In the first stage, information was gathered regarding the
need for PAT, while the PAT tool was developed in the
second stage, which was subsequently introduced in an ED
setting. The third stage was observation during which the
tool’s feasibility was assessed. The fourth stage comprised
collection of qualitative data through a focus group
discussion (FGD), and testing the effectiveness of the tool
using the System Usability Scale (SUS) which consisted of
10 statements rated on a 5-point scale.? The data analysis
was carried out by abstracting data, interpreting data,
checking data validity, and data reflection.

Informed consent was taken from all the participants, and
ethical considerations related to both the patients and the
nurses were honoured, including all the rights of human
subjects in research:10 self-determination, privacy and
dignity, anonymity and confidentiality, fair treatment, and
protection from discomfort and harm.

Results
Of 29 nurses who worked in ED, nine nurses completed the
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Table-1: Characteristics of the participants (n=9).
Variable n (%)
Age (years)
26-35 8(88.9)
3645 1(11.1)
Gender
Male 4(44.4)
Female 5(55.6)
Education
S1 1(11.1)
D3 Nursing Programme 8(88.9)
Working experience (years)
>5 2(22.2)
3-5 3(333)
12 4(44.4)
Table-2: Mean System Usability Scale (SUS) score (n=9).
Mean=SD Min-Max
72.22+11.35 52.5-92.5
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Figure: System Usability Scale (SUS) and the current sample’s score.

training. Those nine nurses who were on duty in the ED
triage room; 5(55.6%) males, 4(44.4%) females. There were
8(88.9%) aged 26-35 years, and 2(22.2%) had professional
experience 1-2 years (Table 1). The mean baseline score was
36.1+11.4, while the mean post-intervention score was
70.9+14.4. The fastest application completion time was 13
seconds, while the slowest was 52 seconds. The mean SUS
score was 72.22+11.35 (range: 52.5-92.5) (Table 2),
indicating a‘good’score (Figure)

Quialitative data led to the emergence of 4 themes: time
required to complete the application; preference for
connectivity with the hospital’s electronic record system;
assessment of children’s clinical status; and, unfamiliarity
with the computerised system.

The first theme suggested that the nurses required more
time to complete patient names that had complicated
spellings. Filling in the patient’s date of birth also took a
long time because the nurses had to find the year, month,
and date of the patients’ birth in their records.

“It is easy unless the name of the child is difficult.” (P02)

“It is a bit difficult and takes a while to find the month of the
birth of the children.” (PO1)

Despite this, the nurses felt that the PAT application was
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very helpful in quickly identifying emergency status in
children in less than a minute. The documentation of PAT
results could be undertaken more quickly than writing on
paper. “In terms of time, | think PAT is efficient, takes at least
30 seconds, not even a minute.” (P02)

“It is faster than writing, so it makes our work easier. It needs
less than a minute, since we only have to click here and there.
If we use it frequently, maybe later, it will be easier for us, just
tick, tick, and tick; 30 seconds won't be too long.” (P03)

“It is easier to do it, it is better than if we have to write a long
one.” (P04)

The second theme was preference for connectivity with the
hospital’s electronic record system. The PAT application, in
the opinion of the nurses, was simple to use. However, they
felt that if it were linked to the hospital’s electronic
recording system, it would be more beneficial as the
participants still had to manually type the name of the
nurse in charge. The participants believed that because the
hospital's computer system served as an electronic
documentation system for patient medical records, it
would be simpler to use the PAT application if it were also
connected to it.“The tab itself is easy to operate; for example,
if you log on to the computer, the app could immediately
provide a name, so we don'’t have to type in the nurse’s name
and the patient’s name. It is certainly easier if you could also
insert it in Teramedik.” (PO1)

“It would be better if the application on each handphone has
alink to the hospital computer, so we just have to click on the
patient’s name, and we already know what happened to
him/her yesterday.” (P02)

The third theme was assessment of children’s clinical status.
The PAT application could identify children’s clinical status
quickly and easily. This application was considered helpful
for facilitating nurses’ rapid assessment of the children’s
condition and determination of further actions.

“It is good for scoring children.” (PO1)

“This is a very advanced health system since it is already
computerised and makes our movement fast; for example, if
it was an emergency, we still can handle it. It helps us to study
instructions easily due to the available options. For example,
when you have to complete the finishing part, and you cannot
think about what intervention should be used, sometimes you
just have to look at it on the app. Then, it comes out right
away. It speeds up what actions the SOP demands. It makes
our work easier and faster, too.” (P02)

“It makes our job easier because if you use the system, you do
not use paper. You just have to click, click, and click, and it is
done alreadly. It is easy.” (P03)
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The fourth theme was unfamiliarity with computerised
systems. The participants were not familiar with the
computerised system and needed time to learn using the
PAT application.

“The assessment is possible electronically if you get used to it.
Therefore, the main limitation is the humans who are not used
to the computerisation system yet.” (P02)

Discussion

In the first stage, the current study comprised a literature
review regarding the use of PAT in detecting emergencies
in children. A study'! in Japan examining PAT’s use for
unstable patients found that it was able to predict the
severity of Kawasaki disease with high levels of initial
treatment resistance. A study in India reported that PAT and
direct clinical assessment prevented child mortality.”

PAT was developed in the form of an android-based
application in collaboration with an information
technology (IT) specialist. The application was revised and
improved several times before actual use in the ED.

Initially, the PAT training was provided to all nurses who
were interested in the programme. Thirty-five nurses from
ED and paediatric wards were involved in targeted training,
however 24 nurses were able to participate until the end
of the study. This was due to the official schedule and high
number of visitations for COVID-19 patients at the ED and
the wards. The material provided during the training
related to the concept of PAT, and the nurses were exposed
to simulated use of the application. It provided examples
of paediatric emergency cases in the form of videos.

In the next stage, all nurses who were on duty in the ED
triage room received guidance on how to use the PAT
application. Nurses who could not fully participate in the
training activities were given another introduction session
regarding the use of the PAT application. At this stage, the
nurses were able to detect an emergency by using the PAT
application in <60 seconds. The fastest time recorded by a
nurse in charge to detect an emergency in a child patient
was 13 seconds.

The participants needed more time to complete patient
names having complicated spellings. Filling in the patient’s
date of birth also took a long time because the participants
had to find the year, month, and date of the patients’ birth
in their records. This delay occurred because participants
needed more practice utilising the application based on
the specific condition and situation. The more often the PAT
application is utilised, the better participants will be at
implementing it.

The participants reported that the application was simple

Open Access



S-34

to use. However, they felt it would be more useful if it were
connected to the hospital’s electronic recording system.
The participants felt that because the hospital’s computer
system served as an electronic documentation system for
patient medical records, it would be simpler to use the PAT
application if the two were connected.12

If the application is programmed into the hospital’s
electronic registration and connected to the system for
every nurse on duty in the ED, the hospital’s electronic
system could provide a unique code or password for each
nurse or doctor on duty in the ER. In this way, it would be
accessible without manually typing the name, and would
save more time. The hospital electronic records have been
specifically designed to support users by providing various
facilities with accurate and complete data, including
warnings and signs. The hospital system also supports
clinical decisions and links data with medical knowledge
and other tools.13.14

If the PAT application was linked to the hospital’s electronic
medical records, the patient’s data could be preserved in a
digital repository, stored, and protected so that only
authorised users like doctors or nurses could access it
securely. This might prevent medical errors or unnecessary
repeated checks by other officers.15.16

The PAT application was regarded as a great resource for
helping nurses swiftly analyse the health of the children
and decide what to do next. This finding was in accordance
with the finding that PAT was a rapid evaluation tool to
determine children’s clinical status.” The application is
designed to be easy to use. Assessment of the children’s
clinical status on the PAT application was carried out
without touching, using only visual and auditory
instructions. It did not require equipment, and it took only
30-60 seconds for an initial assessment of appearance.’”

The current results showed that the participants were not
fully familiar with the computerised system and required
more time to learn how to use the PAT application.'819

The training and workshops provided were highly
beneficial, as they taught the participants to recognise
parts or terms of the assessment components in the PAT
application. The training provided experience to the
participants to develop their knowledge, skills, and
attitudes. Participants who attend trainings have a better
understanding of and familiarity with the application.20.21

The SUS analysis showed that the lowest score was 52.5
and the highest was 92.5. This assessment showed the
subjective points of view of the individual users on the PAT
application developed by the researchers. The nurse with
a score of 52.5 stated that difficulty and confusion were
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faced in using the application because it was the first time
electronic-based assessment was being used. The nurse
who scores 92.5 stated that it was very helpful to have the
PAT application when triaging children at the ED.

The mean SUS value of 72.22 indicated that the PAT
application had a high acceptability range. Therefore, it
could be accepted and ready to be used with all available
functions. The grading scale in the PAT application was in
the C, or ‘good; grade, and can be further developed to
achieve an A grade.

Conclusion

The PAT application was found to be a valid tool as a first
step in identifying children’s emergencies in <60 seconds.
Not only was time efficiency obtained by nurses and
doctors, the application also provided convenient ED
management to save children’s lives, and can support
government programmes aimed at reducing child
mortality.

Limitation: The sample size was not calculated for this
study and the total number of the nurses available in the
emergency room were included. The study was conducted
during the COVID Pandemic era which also limited the
availability of the participants.
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