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Introduction

Abstract

BACKGROUND: Pneumonia is a leading cause of morbidity and mortality among children under the age of five
around the world particularly in developing countries where access to healthcare is limited. Regular monitoring of
children for symptoms is crucial for early detection of pneumonia. Education about pneumonia detection in parents
and caregivers is crucial for prevention and lowering mortality rates.

METHOD: This study used a RnD (Research and Development) design, in which SIGAP ANAK application and
booklet were developed as educational media for early detection of pneumonia. The population for this study
consisted of mothers under the age of five at rural area and total of 120 mothers were divided into two groups and
assigned randomly. Data collection was carried out using a questionnaire developed and evaluated for validity and
reliability to determine the level of parental knowledge about pneumonia detection in children under five.
Additionally, Wilcoxon and Mann-Whitney tests were used to analyze data.

RESULTS: The results showed that the control group average before receiving education using booklet was 16.78,
while the average after education was 17.93. With the use of SIGAP ANAK application, the average knowledge
before and after the intervention was 15.62 and 17.38 respectively. Based on the Wilcoxon test result, education
using booklet and "SIGAP ANAK" application significantly affected knowledge about pneumonia p-value = 0.00 (p
< 0.05). However, based on the Mann Whitney test result there was no difference between the intervention and
control groups p-value = 0.149 (p >0.05).

CONCLUSION: The SIGAP ANAK application and booklet can be used to provide education about early detection
of pneumonia for mothers with children under five in rural area.

coughing, trouble breathing, sore throat, runny nose,
fever, and sore throat ear are also some of the initial
symptoms. Pneumonia sufferers also have fluid and

Pneumonia remains a global health concern,
particularly for children under five, and is the primary
cause of infection-related mortality. In 2019,
pneumonia was estimated to have caused 740,180
deaths among toddlers, accounting for 14% of all
deaths in this age group [1]. It is characterized by
inflammation of the lung parenchyma with
consolidation of the alveolar space. Furthermore, the
signs and clinical manifestations of pneumonia in
children under five years old vary depending on the
causal agent, children age, the systemic infection
response, the number of lesions, as well as the degree
of bronchial and bronchiolar blockage [2]. For example,

pus in alveoli, which makes breathing harder and
requires the use of accessory respiratory muscles to

supply oxygen [3]

Rural areas have a strong contextual effect on
pneumonia among children under five. Nutritional
status, immunization status, length of nursing,
environment (both indoor and outdoor), ventilation,
density housing, fuel type, and smoking behaviors are
all closely linked to pneumonia [4]. The presence of
children in the kitchen when cooking increases the risk
of pneumonia in children under five often found in rural
areas. This causes rural communities to need to be
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exposed education about early detection pneumonia.
Early detection of pneumonia in children is crucial in
improving outcomes and preventing complications.
Recognizing the signs and symptoms such as high
fever, rapid breathing, and chest pain early on can lead
to prompt treatment and better recovery. Educating
parents on the importance of seeking medical attention
promptly when these symptoms arise can also play a
key role in improving outcomes.

As technology has advanced, people all
around the world, including mothers with children under
five in rural area, have started using gadgets. The need
for current and useful media is driving the development
of sophisticated device technology. In general, devices
have been used as tools to find information, facilitate
knowledge acquisition, and ease job tasks. The use of
aplications via gadgets can be used as an educational
medium to increase mother's knowledge in early
detection of pneumonia [5].

Based on the above discussion, this study
aimed to develop SIGAP ANAK, an Android app
compared to traditional booklet media, this application
helps parents understand pneumonia and can identify
early symptoms of the disease, such as rapid
breathing, which is one of the signs of early pneumonia.
The expected outcomes include the development of
SIGAP ANAK application and booklet rated for
accessibility in terms of appearance, comfort,
convenience, and benefits based on mother
knowledge.

Materials and Methods

This study used an R&D (Research and
Development) design, in which SIGAP ANAK
application and booklet were developed with
information about pneumonia and early detection. The
SIGAP ANAK aplication is user-friendly and accessible
to individuals of all education levels and backgrounds.
The layout is clear and easy to navigate, with features
including pneumonia education, pneumonia detection,
respiratory count, interactive information and finding
the nearest health care facility. This feature includes
colorful illustrations and diagrams to help explain
complex medical concepts in a simple and easy to
understand. The app is compatible with Android
devices, ensuring that it is easily accessible to a wide
range of users. In addition, the app will be updated
regularly with the latest information and research on
childhood pneumonia, ensuring that users have access
to the most up-to-date resources available. The SIGAP
ANAK app will guide parents to find the nearest health
care facility if they experience rapid breathing.

The dependent variable was the mother’s
knowledge of pneumonia and detection, while the
independent variables were booklet and "SIGAP
ANAK" application. The study population comprised all
mothers with children under five at rural areas who
owned an Android smartphone and were literate. A

total of 120 children took part in the study, and the
sample was selected using random assignment. Before
the application and booklet are used, a trial usage test
and expert consultation are carried out to improve the
instrument.

A questionnaire was developed and then
subjected to validity and reliability testing. The data
collected include age, education, previous experience,
media exposure, and childhood history. The
questionnaire also assessed knowledge of mothers
with children under five years about pneumonia and
early detection before and after being given education
using the SIGAP ANAK application and booklet. After
the data was collected, data analysis was carried out
using the Wilcoxon and Mann-Whitney tests. The
Poltekkes Kemenkes Mataram ethics commission
granted ethical approval. Before being involved in the
research, the researcher had obtained approval from
the respondents to be involved in this research.

Results

A total of 120 mothers with children under five
participated in this study. Table 1 shows the
respondents characteristics. Based on the results,
there were no significant differences between the
intervention and control groups in any of the
demographic variables. Regarding the age range, a
significant portion of respondents were between 26-35
years old. The majority also had high school degrees,
and have never received information about pneumonia
through an Android application. In terms of history, the
results showed significant improvement after receiving
intervention.

Table. 1: Characteristics Respondents in Control group (n=60)
and in Intervention group (n=60)

. Intervention group Control group
No Variables Category Amount Percentage Amount Percentage
12-16 Years 1 1.7 0 0
17-25 Years 13 21.7 16 26.7
26-35 Years 32 53.3 28 46.7
1  Age 36-45 Years 10 16.7 13 21.7
46-55 Years 2 3.3 2 3.3
56-65 Years 1 1.7 1 1.7
>65 Years 1 1.7 0 0
Elementary
School 11 18.3 8 13.3
JUNIOR  HIGH
2 Education SCHOOL 16 267 15 25
SENIOR HIGH
SCHOOL 28 46.7 28 46.7
College 5 8.3 9 15
. . Once 15 25 21 35
3 History Information Never 75 75 39 55
There isn't any 45 75 38 63.3
social media 9 15 17 28.3
4 Media Information _Booklet 2 3.3 1 1.7
Other 2 3.3 3 5
Doctor/Lecture 2 3.3 1 1.7
5  History Pneumonia Once 3 5 S 8.3
Never 57 95 55 91.7

A Kolmogorov-Smirnov normality test was
performed to assess the distribution of data in each
group. The results showed that mother's knowledge
was not normally distributed. Furthermore, the
homogeneity test results showed that the data were
homogeneous. As shown in Table 2, there was a
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difference in the mother’s average knowledge score in
each group before and after the intervention. However,
there was no significant difference in the average
scores of knowledges before intervention.

Table 2: Distribution of knowledge among Respondents in the
Intervention and Control group (n=120)

No Group n Mean Min- SD p-value
Max

1. Control group
Before 60 16.78 10-20 1,833 0.000
After 60 17.93 15-20 1,339

2. Intervention group
Before 60 15.62 5-19 3,076 0.00
After 60 17.38 12-19 1,658

Information: p-value < 0.05.

As shown in Table 2, The Wilcoxon test results
also showed that application had a significant effect.
Table 3 compares knowledge of the intervention and
control groups. The statistical tests using Mann
Whitney show that there was no significant difference
in knowledge between the two groups. Children with
pneumonia can acquire education using media
booklets and the SIGAP ANAK application.

Table 3: Analysis of Difference in Knowledge between
Intervention and Control group (n=120)

No Group N Mean Rank p-value
1. Control group 60 56.03 0, 149
Intervention group 60 64.98

Information: p-value < 0.05.

Discussion

This study was conducted to compare the use
of an Android application called "SIGAP ANAK" and
booklet for knowledge of pneumonia and early
detection in mothers of children under five at rural
areas. Pneumonia is the leading cause of morbidity and
mortality in children under five worldwide [6]. Although
the disease causes a significant portion of children’s
deaths in underdeveloped nations, the burden is also
significant in wealthy nations, amounting to a
substantial health maintenance cost [7]. An estimated
120 million cases of pneumonia occur worldwide each
year, with up to 1.3 million fatalities [8]. Approximately
80% of pediatric mortality in underdeveloped nations,
including Indonesia, is caused by pneumonia in
children under the age of two. Therefore, pneumonia in
children under five years needs to be prevented to
reduce morbidity rates.

The results showed that the characteristics of
respondents in the control group were homogeneous.
Most mothers with children under five years old were in
the age range of 26-35 years with a senior high school
education level. The mother's education level greatly
influenced the acceptance of the intervention provided.
The results showed that maternal age and education
level were related to knowledge [9]. Most respondents
had never received education about pneumonia
before. This shows that education is very important in
reducing morbidity and mortality rates in children.

The high morbidity and mortality are caused by

pneumonia, which is frequently ignored or not treated.
This condition requires serious attention in the form of
education for both patients and caregivers. Parents
must be educated to abstain from smoking and wash
hands regularly when nursing children. Additionally, all
attending physician children must emphasize influenza
and pneumococcal immunization. Parents need to be
educated on the symptoms of breathing difficulties and
when to seek medical assistance. Children pneumonia
morbidity can only be decreased by an approach team

[5].

Fever and tachypnea were the most frequent
clinical symptoms observed in most children. When
children showed symptoms of respiratory distress,
mothers often did not pay attention. Given that
nasopharyngeal infections (common colds) often
precede childhood pneumonia cases and only require
supportive care at home, this could be interpreted as a
failure to recognize rapid or difficult breathing.
Therefore, it is important to educate mothers about
early detection of pneumonia. The use of media in
providing education will have an impact on accelerating
the acceptance of the information provided. Media
education may assist mothers with contemporary
images and messages about pneumonia.

The most frequent signs of pneumonia include
coughing, difficulty breathing, and fever. Children with
pneumonia typically breathe quickly, and the lower
chest may draw in or retract during inhalation. The
etiology of pneumonia in children can be characterized
according to organism, age, or pathogen [10]. In
general, neonates are at risk of contracting harmful
microorganisms on the road, including streptococcus
group B, Klebsiella, Escherichia coli, and Listeria
monocytogenes.[11], [12], [13]. Late-onset newborn
pneumonia can be caused by Streptococcus
pneumoniae, Streptococcus pyogenes, or
Staphylococcus aureus [10].

Viruses are the primary cause of pneumonia in
older infants and toddlers aged 30 days to 2 years [13].
Respiratory viruses are also the most prevalent among
children aged two to five years old [14], [15]. A rise in
cases of S pneumoniae and H influenzae type B was
observed in the age group [16], [17]. Mycoplasma
pneumonia frequently occurs in children aged 5 to 13
years [18], [19] but S pneumoniae remains the most
common organism found [13]. Children are frequently
at risk for the same infections as adults. Therefore, it is
important to evaluate tuberculosis (TB) among
immigrants from high-prevalence areas and children
who have had known exposure. Children with chronic
diseases are also susceptible to specific pathogens.
For example, S. aureus and Pseudomonas aeruginosa
are common causes of secondary pneumonia in cystic
fibrosis [20]. Patients with sickle cells are at risk of
being infected by encapsulated organisms [21].
Children who experience disturbance in body immunity
must be evaluated for Pneumocystis jirovecii,
cytomegalovirus, and fungal species when no other
organisms are identified. Unvaccinated children are
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also at risk of being infected by pathogens preventable
with vaccines [22].

Based on the results, almost half of mothers
delayed seeking health services for children. Many
resided in rural areas and initially sought treatment at
home rather than at healthcare facilities. Factors
contributing to the delay in seeking healthcare for
children include less supportive government, poor
decisions, self-medication using traditional drugs, and
lack of information. Therefore, the government and
stakeholders must focus on overcoming the reasons for
the delay in seeking healthcare services for children
with pneumonia [23]. There is a need to raise mother
or nanny awareness by providing proper health
education. Efforts should focus on fostering proactive
health-seeking behaviors from an early age and
encouraging mothers and caregivers to obtain health
insurance [24].

Based on the results, booklet media can be
used to promote understanding among mothers [25].
Along with advancements in technology, Indonesian
society has widely adopted the usage of gadgets,
specifically mothers with children under the age of five.
Sophisticated gadget technology is rapidly developing,
and there will be an increased demand for practical and
current media. Furthermore, gadgets have been used
as tools for finding information, obtaining expertise, and
performing tasks. This can be used to help detect and
prevent pneumonia in children under the age of five.
The SIGAP ANAK application is an alternative media
that may be used for providing guidance and education
to mothers of children under the age of five to detect
pneumonia and avoid delays in seeking treatment.

The results of the study showed that there was
no difference between the use of booklets and the
SIGAP ANAK application in improving the knowledge
of mothers with children under five years of age in early
detection of pneumonia. Booklets can also be used to
improve mothers' knowledge in preventing pneumonia
[26]. Childhood pneumonia is associated with poverty
and results from under-optimal child care and seeking
practices that compound the lack of access to health
care especially in rural areas so that programs to
improve the knowledge of mothers with children under
five years of age in rural areas either through booklets
or the SIGAP ANAK application can be used.

Currently the SIGAP ANAK Application
provides information on common symptoms such as
cough, fever, and difficulty breathing, 'SIGAP ANAK'
can empower parents and caregivers to seek medical
help efficiently when their children show signs of
pneumonia. This early intervention can prevent the
disease from getting worse and reduce the risk of
complications. In the future, the SIGAP ANAK
application can be developed more widely through
more informative features such as caring for children
with pneumonia at home and some preventions related
to pneumonia.

Conclusion

In conclusion, booklet and SIGAP ANAK
application can be used as media to educate mothers
with children under five on the prevention and early
detection of pneumonia. This research can be
developed with a wider number of respondents, in
addition, the features in the application can be further
developed through information in simpler and more
informative language and continued with guidance for
parents in caring for children with pneumonia.
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