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Abstract: In this study, the stunting case incidence mapping system has been further developed,
and its integration with Communication, Information, and Education (KIE) media in the health sec-
tor. This study aims to increase knowledge about the world of health, especially related to stunting,
through the integration of KIE media into data visualization of stunting cases. The results of devel-
oping this system integration include a fairly good level of acceptance from the community, as evi-
denced by the results of User Acceptance Testing (UAT) carried out on health workers and mothers
with children under five. Functional testing of the system has also been completed with the conclu-
sion that several features need to be improved. UAT testing obtained results worth 87%, and from
functionality testing a success rate reached 90%, but all improvements have been completed. Future
studies that can be carried out are to implement this integrated system more widely.
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1. Introduction

The prevalence of stunting in Indonesia, which only reached 21.6% in 2023 [1], is still
said to be far from the target set by the world organization, the United Nations (UN).
Standard indicators in the Sustainable Development Goals (SDGs) set a target of reducing
the number of stunted children by 40% by 2025 based on the 2012 baseline [2]. In 2012, the
stunting prevalence rate in Indonesia was still at 37%. The target of the Indonesian Gov-
ernment in 2025 is to succeed in reducing the prevalence of stunting to 14%.

The baseline report on the acceleration of stunting prevention program prepared by
the Indonesian government still feels that stunting prevention efforts are not optimal and
are progressing slowly [3]. Still in the same report, five pillars for accelerating stunting
prevention are mentioned. One of these pillars is a national campaign and behavior
change with the target of increasing understanding and awareness and encouraging be-
havior change to prevent stunting. The second of the five pillars is coordinated by the
Ministry of Health together with the Ministry of Communication and Information.

The main strategies in this second pillar include, consistent and sustainable behavior
change campaigns for the general public; interpersonal communication according to the
target context; ongoing advocacy to decision makers; and developing the capacity of pro-
gram managers. The indicators used to measure the success of implementing this second
pillar are the percentage of people who assess stunting as 10 important problems in chil-
dren's nutrition and health; implementation of consistent and sustainable behavior
change campaigns at the central and regional levels; the issuance of regional policies that
include public campaigns and behavior change communication; and implementing train-
ing for organizers of effective and efficient behavior change campaigns and communica-
tions.
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The activities in this study seek to implement the first of four strategies from the sec-
ond pillar, namely a consistent and sustainable behavior change campaign for the general
public, by utilizing the integration of geographic information systems for stunting cases
with information and education communication media in the health sector, especially
stunting. Before this study began, a system was developed that displays digital maps as a
form of visualization of the number of stunting cases in one of the sub-districts in Jember
Regency, East Java [4]. In previous studies, an application for early detection of cases of
malnutrition which was the cause of stunting was developed based on a geographic in-
formation system. Then the continuation of the study is an evaluation using the COBIT 5
Framework method [5]. The evaluation was carried out with the respondents, heads of
community health centers, midwives and posyandu officers. The results of the evaluation
obtained are in the form of suggestions for further improvements in terms of vulnerability
to errors and increasing the ability of internal parties to control the system to handle errors
[5].

Previously, studies related to communication media, information and education in
the health sector had widely discussed their application. Communication, information
and education media have been developed for communities in volcanic disaster areas [6].
The results of this study stated that there had been no special IEC health education at the
time of the volcanic eruption. Existing programs are generally still carried out with a tra-
ditional approach, and the community believes that by carrying out powerful rituals it
will provide protection and safety from the dangers of volcanoes [6]. In a case study of
sex workers, exposure to IEC media on HIV and AIDS was correlated with the level of
knowledge of sex workers [7]. The IEC media in this study used media in the form of
leaflets. Leaflet and sticker media are health communication media that shape and change
the knowledge of female sex workers. Exposure to KIE leaflet and sticker media was meas-
ured by the frequency and duration of female sex workers using the media. For
knowledge, the causes, symptoms or signs, treatment methods, transmission methods and
prevention methods for HIV and AIDS are measured [7].

Next, KIE media discussed its influence on cases of exposure to pornography in teen-
agers. The IEC media in this case study are leaflet and video media. The results of the
study showed that there was a change in students' knowledge before and after the IEC
intervention with leaflets, namely those with good knowledge were 3.3% to 43.3%, while
those with sufficient knowledge were 50.0% to 53.3%, and those with poor knowledge
were 46. .7% to 3.3% (Tindoan, 2018). The research results for video media showed that
there were changes in students before and after the counseling, namely those with good
knowledge were 20.0% to 90.0%, while those with sufficient knowledge were 63.3% to
10.0%, and 16.7%. less knowledgeable becomes no less knowledgeable [8]. Finally, mater-
nal and child health books were used as IEC media by involving mothers with toddlers
as the research population [9]. The results of the analysis using the chi square test showed
that there was a significant relationship between increasing maternal behavior and the
effectiveness of using maternal and child health books (p=0.002) [9].

Therefore, in this study digital communication, information and education media
were developed which were integrated with digital map visualization which provides
data on the distribution of malnutrition conditions for children under five. Where the vis-
ualization in the form of a geographic information system has been previously developed
and evaluated. The aim of this study is to provide a form of content variation from IEC
media which usually uses leaflets, stickers, videos and books. The IEC media used in this
study is digital media such as articles complete with images, then also videos that have
been uploaded and verified for publication in the system. All KIE media in this system
integration are digital media, and can be developed further if needed. So that in the future
this system will become even more flexible to adjust the content of the KIE medjia in it. In
this study, the stunting case incidence mapping system has been further developed, and
its integration with Communication, Information, and Education (KIE) media in the
health sector. This study aims to increase knowledge about the world of health, especially
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related to stunting, through the integration of KIE media into data visualization of stunt-
ing cases.

2. Materials and Methods

Figure 1. Research stages

Figure 1 above shows the stages of this study. In total there are six stages in this ac-
tivity, the first stage is literature study, the second is data collection, then continues with
system integration design and development. After that, the integrated system is imple-
mented and then evaluated. Overall, each of these stages is carried out to achieve the ob-
jectives of this study and if obstacles or deficiencies are found in the results of each stage,
iterations will be carried out in the previous stage.

Before carrying out this study, there were several studies that had studied several
communication, information and education media that contained content about stunting.
The first study used video as an IEC medium. The video contains material about counsel-
ing by Undergraduate Nutrition students as communicators and was uploaded to
YouTube. The message conveyed was information about stunting, the communicants (re-
spondents) were students from non-health study programs. Feedback is obtained through
filling out questionnaires before and after watching videos distributed via mobile mes-
saging applications. The results show that there is a significant difference between re-
spondents' understanding and the increase in test scores before and after watching the
counseling video. Counseling using videos uploaded to YouTube can be used as a me-
dium for conveying messages about stunting [10].

Next, health promotion media is used to increase mothers' knowledge about stunt-
ing. Mothers' lack of knowledge about stunting is one of the causes of ineffective promo-
tional media. The results of this study show that health promotion media that can be used
to increase knowledge about stunting among mothers of toddlers include leaflets, posters,
flipcharts, flyers, videos and WhatsApp social media. These media can be used singly or
in combination. Absorption of the information conveyed depends on the type of senses
involved in the process of receiving the message. Absorption is greatest with the visual
sense. Therefore, visual media needs to be used optimally. The use of health promotion
media in combination can increase the absorption of the information conveyed because
more senses are involved [11].

Furthermore, in 2022 there will be a study which aims to test innovations in public
nutrition education based on social media marketing on YouTube, Facebook, Instagram,
TikTok and Twitter and measure their effect on cognitive, affective and behavioral
changes. Overall results for all social media, there was an increase in knowledge of 13.88
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points, attitudes of 2.30 points and behavior of 5.81 points. In the three variables, by add-
ing up the delta changes, the social media with the highest increase was TikTok (36.75),
followed by Instagram (22.29), Twitter (20.25), YouTube (16.66) and Facebook (12.61 ). The
social media that produces the most changes in target knowledge is TikTok, while changes
in target attitudes and behavior are most effective through social media Instagram [12].

Most recently, in 2023, there was a study that designed an anti-stunting guidebook
as a medium for information and education. This study is based on the results of observa-
tions carried out through offline bookstores and through online bookstore websites. It was
found that there was no anti-stunting food guide book to educate mothers about prevent-
ing the dangers of stunting in children, which explained with illustrations and photos by
highlighting cooking recipes. to prevent the danger of stunting in children [13]. The infor-
mation explained in this draft guidebook includes information about the dangers of stunt-
ing in children, how to prevent stunting, factors that can influence the occurrence of stunt-
ing in children, types of food to prevent stunting in children, and reducing the dangers of
stunting in children. Indonesia, so that it can minimize or prevent the occurrence of un-
desirable things for children and as information for mothers [13].

Based on several previous works, this study proposes an integration between com-
munication, information and education media with a platform that visualizes incidents or
cases of malnutrition in toddlers which can cause stunting. It is hoped that this KIE media
can contribute to increasing knowledge and awareness not only for mothers but also for
the entire wider community. Events or cases of malnutrition in toddlers in this system are
visualized in the form of digital maps, while the KIE media contained in this system is in
the form of articles, images and videos. The choice of these three media was based on
several previous studies which mostly used the same type of media.

This system integration begins with planning the communication, information and
education (KIE) media content that will be used. Through the literature study stage, in-
formation was obtained regarding KIE media that have been widely used, firstly the me-
dia of leaflets, flipcharts, pictures, flyers or posters and secondly in the form of videos
[8][10][11][12][14][15][16][17][18]. The results of the literature study stage show that the
types of media commonly used are image and video media. As an addition to the inte-
grated system, media in the form of writing or articles is also used to clarify the descrip-
tion of the type of image media.

Developing a system that contains media content uses a trial and error process. The
reason the trial and error process was chosen was because there were parameters in the
geographic information system that had been developed previously that needed to be ad-
justed, such as the database structure, user access rights, and digital map visualization
displays that were further expanded in scope. Apart from that, this trial and error ap-
proach also makes integration completion time more efficient. At this development stage,
the results of the integrated system design are also implemented.

The continuation of the development stage is system testing or evaluation. This stage
is the most critical stage in the integration process, because if an error message is found
then the integration process can be said to have failed. This testing stage uses tools from
existing web-based system development frameworks. The object of testing is the perfor-
mance or execution time of the function or code syntax. Then, to test the functionality, the
black-box method is used, with the aim of finding out the functionality of the features
added or integrated from communication, information and education media. The last is
the analysis and discussion stage, where at this stage the results of the tests that have been
carried out are analyzed and then discussed regarding the next follow-up.
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Figure 2. ERD Database Design

3. Results

The result of this research is a system that visualizes with digital maps the data on
malnutrition incidents in toddlers which are the cause of stunting cases which is inte-
grated with communication, information and education media in the health sector, espe-
cially stunting. The first stage carried out in this study was to explore the type of IEC
media that was most effective or most widely used in previous studies. The use of video
and image media types with added articles describing the images is the result of this first
stage.

Before starting the system development stage, the system is first designed to be inte-
grated with the previous system. Figure 2 shows the database design using an entity rela-
tionship diagram (ERD). In the design in Figure 2 there is the addition of a new entity.
The new entities in question are articles and videos. In the article entity there is an img
attribute to indicate the location of the image file regarding KIE media.

Apart from the ERD design in Figure 2, there is also an ERD design which contains
unrelated entities and is shown in Figure 3. The new entity related to KIE media integra-
tion is the video entity, while other unrelated entities are used as a basis or benchmark in
calculating the zscore value. from the malnutrition status of toddlers.

This system integration design not only expands the scope of the design of the data-
base structure, but also adds designs related to user access rights as well. Use case dia-
grams are used as a design of process cases that can be carried out by certain actors. Figure
4 below shows the design of a use-case diagram for integrating a geographic information
system on the distribution of malnutrition among children under five which is the cause
of stunting cases with communication, information and education media in the health
sector.
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Figure 4. ERD Database Unrelational Design

Figure 4 shows that there are three main actors who have access to the system, first
is the administrator, then the officer and finally the midwife. This main actor has not
changed from the previous system. The most visible change in this use case diagram is
the addition of the create read update delete (CRUD) case for articles and videos. The rest
of this use case diagram can be said to be the same as systems that have been developed
previously. The only changes added to the system include expanding the coverage of dig-
ital maps, which previously only covered one sub-district area, and now covers one re-
gency area.

After the integrated system design has been completed, the next stage is the devel-
opment stage. As discussed in the previous section. This development stage uses a trial
and error process. As a result of this process, several new system features have been added
that support the use of communication, information and education media. This new fea-
ture is shown through the new Media KIE menu with article and video submenus. Figure
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5 shows the display of adding article and video data as IEC media. The results of adding
articles and videos can be seen from the home page which can be accessed by the general
public, without having to log in.
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Figure 5. Add New Article and Video Data

The system integration development stage has been completed here. Next, the testing
phase is first carried out using the black-box method. The black-box method is used to test
the functionality of each new feature added or integrated into the old system. The results
of black-box testing for the functionality of new features can be seen in table 1. Apart from
the black-box method, the php-testing method is also used to test the performance of each
function or code syntax.
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Figure 6. Section Article and Video on Homepage

4. Discussion

The discussion material for this study was obtained from several test results that have
been carried out. The first test carried out is black-box testing, this test has been widely
used previously in the development of several integrated software, for example in inte-
grated systems that are implemented in the cleanliness of a location point to indicate an
environmentally friendly place [19]. Next, studies applied in the education sector also use
the same testing method, namely the integration of systems that manage academic pro-
gress data [20].

Based on table 1 and figure 7, black-box testing and the performance of the integrated
system obtained good results. The three new features added related to communication,
information and education (KIE) media in the form of articles/video content received valid
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information in black-box testing. Meanwhile, to access the home page, a very fast execu-
tion time was obtained, namely 0.19 seconds.

Table 1. Black-box Testing Method Result.

Scenario Result Conclussion
Click button Add article / Success direct to Add New data arti- valid
video content cle / video content
Filling form new article / video Success Add New data article / video valid
content content
Accessed Homepage Success showing article / video con- valid
tent

Figure 7. Homepage Test Performance

Tests were carried out on health education information communication media ex-
perts as well as workers in the health sector and mothers as a form of User Acceptance
Test. These respondents gave an average success score of 90% for the integrated health
education information communication media system. The majority of failures with an av-
erage value of 10% were caused by respondents' lack of understanding of a system in
general.

In line with the results of the tests that have been carried out, starting from black-box
testing and also performance testing, it is proven that the integration of the malnutrition
case mapping system and the health education information communication media system
has been completed and can be said to be successful. The results of black-box testing of
the features of the health information communication media system in the form of articles
and videos show valid results, as well as the results of performance testing which show
the fast test time obtained also strengthens the previous valid evidence.

5. Conclusions

In accordance with the results and discussions described in the previous section, this
study succeeded in developing digital communication, information and education media
which was integrated with digital map visualization which provides data on the distribu-
tion of malnutrition condition data for children under five. This system integration has
been successfully proven by the testing methods that have been carried out, namely black-
box and performance testing. Specifically for testing performance, it took 0.19 seconds to
access the home page which contains articles and video content related to communication
media, information and education in the health sector. The results of developing this sys-
tem integration include a fairly good level of acceptance from the community, as evi-
denced by the results of User Acceptance Testing (UAT) carried out on health workers
and mothers with children under five. Functional testing of the system has also been com-
pleted with the conclusion that several features need to be improved. UAT testing ob-
tained results worth 87%, and from functionality testing a success rate reached 90%, but
all improvements have been completed. In the future, this study can be continued to a
further testing stage, namely through active involvement of respondents from officers and
midwives who are in the field and closer to pregnant women or those with children under
five.



IJHITECH 2024, Vol. 1, No. 2 57 of 58

References

(1]

(2]

(8]

(13]

(14]

H. BKPK, “Angka Stunting Tahun 2022 Turun Menjadi 21,6 Persen,” Kementrian Kesehatan RI, 2023.
https://www badankebijakan.kemkes.go.id/angka-stunting-tahun-2022-turun-menjadi-216-persen/ (accessed Oct. 16, 2023).
Paul Pacheco (UNSDG) United Nations Statistics Wiki, “E-Handbook on Sustainable Development Goals Indicators,” Unsdg,
no. November, Pp- 1-6, 2021, [Online]. Available:
https://unstats.un.org/wiki/display/SDGeHandbook%0Ahttps://unstats.un.org/home/.

Sekretariat Wakil Presiden Republik Indonesia, “Laporan Baseline Program Percepatan Pencegahan Stunting 2018-2024,”
Lap. Baseline Progr. Percepatan Pencegah. Stunting 2018-2024, p. 51, 2021, [Online]. Available: stunting.go.id.

D. S. H. Putra, I. G. Wiryawan, E. R. Pristiwaningsih, E. Mulyadi, P. Destarianto, and K. Agustianto, “Development of
Malnutrition Early Detection Application in Toddlers based on Geographic Information System,” Proc. 2nd Int. Conf. Soc. Sci.
Humanit. Public Heal. (icosh. 2021), vol. 645, no. Icoship 2021, pp. 175-181, 2022, doi: 10.2991/assehr.k.220207.028.

I. G. Wiryawan, D. S. Hendyca Putra, E. R. Pristiwaningsih, E. Mulyadi, P. Destarianto, and K. Agustianto, “Studi Evaluasi
Sistem Informasi Geografi Kasus Stunting Menggunakan COBIT 5 Framework,” ]. Sist. Inf. Bisnis, vol. 12, no. 1, pp. 10-16,
2022, doi: 10.21456/vol12iss1pp10-16.

Oktarina and M. Sugiharto, “Pengembangan Media Komunikasi , Informasi , dan Edukasi Kesehatan Bagi Masyarakat
Daerah Bencana Gunung Berapi,” Ber. Kedokt. Masy., vol. 28, no. 1, pp. 35-41, 2012.

L. A. Setiyaningsih, “Korelasi Terpaan Media KIE (Komunikasi, Informasi dan Edukasi) Penanggulangan HIV dan AIDS
dengan Tingkat Pengetahuan Pekerja Seks Perempuan (Studi Kasus Pekerja Seks Perempuan Kabupaten Malang),” ].
Nomosleca, vol. 3, no. 1, pp. 551-567, 2017, doi: 10.26905/nomosleca.v3i1.1484.

R. L. Tindoan, “Pengaruh Komunikasi, Informasi dan Edukasi (KIE) Melalui Media Leaflet dan Video terhadap Pengetahuan
dan Sikap Remaja Tentang Paparan Pornografi Di Smp Negri 1 Sidamanik Kec.Sidamanik Kab. Simalunggin Tahun 2018,”
Jumantik, vol. 3. No.1, no. 1, pp. 44-64, 2018, [Online]. Available: http://jurnal.uinsu.ac.id/index.php/kesmas/article.

M. S. Ayu, “The Effectiveness Utilization Of Mother anda Child Health-Book As the Communication Media, Education and
Information,” Kedokt. Ibnu Nafis, vol. 8, no. 2, pp. 9-17, 2019, [Online]. Available: http://bit.1y/OJSIbnuNafis.

S. D. Ratih, R. A. Prikhatina, and R. M. Manikam, “Penggunaan Media Komunikasi Dalam Penyampaian Pesan Tentang
Stunting pada Mahasiswa Non Kesehatan,” . Pemberdaya. Komunitas MH Thamrin, vol. 3, no. 1, pp. 3947, 2021, doi:
10.37012/jpkmht.v3i1.431.

A. Ernawati, “Media Promosi Kesehatan Untuk Meningkatkan Pengetahuan Ibu Tentang Stunting,” ]. Litbang Media Inf.
Penelitian, Pengemb. dan IPTEK, vol. 18, no. 2, pp. 139-152, 2022, doi: 10.33658/j1.v18i2.324.

M. Simanjuntak, L. N. Yuliati, R. Rizkillah, and A. Maulidina, “Pengaruh Inovasi Edukasi Gizi Masyarakat Berbasis Social
Media Marketing terhadap Pengetahuan, Sikap, dan Perilaku dalam Upaya Pencegahan Stunting,” J. Ilmu Kel. dan Konsum.,
vol. 15, no. 2, pp. 164-177, 2022, doi: 10.24156/jikk.2022.15.2.164.

V. R. Syafaqoh, A. Sutejo, and R. L. Aji, “Perancangan Buku Panduan Anti Stunting sebagai Media Informasi dan Edukasi,”
J. Pendidik. dan Konseling, vol. 5, no. 2, pp. 5371-5377, 2023.

M. R. Maulana, B. Ismanto, H. A. Budijanto, and S. W. Binabar, “ Adopsi Inovasi Media Komunikasi-Informasi-Edukasi (KIE)
Untuk Menguatkan Industri Kreatif Kota Pekalongan Di Era Industri 4.0,” J. Litbang Kota Pekalongan, vol. 17, pp. 93-102, 2019,
doi: 10.54911/litbang.v17i0.111.

S. R. Putri and A. Setiyono, “Pengendalian penyakit rabies melalui media komunikasi, informasi, dan edukasi kepada
masyarakat di kota padang,” J. Pus. Inov. Masy., vol. 2, no. 2, pp. 182-186, 2020.

E. E. Hatini, H. I. Ayue, and L. Meyasa, “Komunikasi Informasi Edukasi (Kie) Online Asi Ekslusif Sebagai Upaya Pencegahan
Stunting Di Provinsi Kalimantan Tengah,” ABDIKES ]. Pengabdi. Kesehat., vol. 1, no. 1, pp. 6-12, 2023, [Online]. Available:
https://doi.org/10.36456/abdikes.v1i1.6942.



IJHITECH 2024, Vol. 1, No. 2 58 of 58

[17]  A. Ayunda Insani et al., “KIE dengan Media Booklet Terkait Persiapan Kehamilan pada Wanita Calon Pengantin di Kota
Padang,” Jdistira, vol. 3, no. 1, pp. 1-5, 2023, doi: 10.58794/jdt.v3i1.426.

[18] C. T. Silviyani, N. Sari, and N. Aryastuti, “Pengaruh Komunikasi, Informasi, Edukasi (KIE) Dan Media Leaflet Terhadap
Pengetahuan Ibu Dalam Pengelolaan Kejadian Kejang Demam Di Rumah Sakit Pertamina Bintang Amin Tahun 2020,”
Indones. |. Helath Med., vol. 1, no. 4, pp. 536-552, 2021.

[19] L G. Wiryawan, M. D. Agustiningsih, M. Yusuf, V. A. Pratama, and L. D. Wahyuningsih, “Z-Waste: Aplikasi Ramah
Lingkungan Berbasis Mobile,” ]. Resist. (Rekayasa Sist. Komputer), vol. 4, no. 1, pp. 26-32, 2021, doi:
10.31598/jurnalresistor.v4il.664.

[20]  G.Indrawan etal., “SIsKA: Mobile Based Academic Progress Information System,” 2017, vol. 134, no. Icirad, pp. 126-130, doi:
10.2991/icirad-17.2017.24.



