Jurnal Sosioteknologi, Volume 23, No. 3, November 2024

urnal
Sosioteknologi

KKIK - FSRD Website: https://journals.itb.ac.id/index.php/sostek/index

Chatbots Be Nutritionists: Exploring the Potential of AI-Powered to Improve
Nutritional Counseling in Indonesia

Chatbots Menjadi Ahli Gizi: Menggali Potensi AI untuk Meningkatkan Konseling Gizi di
Indonesia

Elsa Silvia Nur Aulia!, Gumawang Jati2, Indra Wibowo?, Hubbi Nashrullah Muhammad®,
Epin Saepudin®

Faculty Arts and Design, Institut Teknologi Bandung, Bandung, Indonesia!

Faculty Arts and Design, Institut Teknologi Bandung, Bandung, Indonesia’

School of Life Sciences and Technology, Institut Teknologi Bandung, Bandung, Indonesia *
School of Pharmacy, Institut Teknologi Bandung, Bandung, Indonesia*

Faculty Arts and Design, Institut Teknologi Bandung, Bandung, Indonesia’

silviaelsha@gmail.com

ARTICLE INFO ABSTRACT

Keywords: Stunting, a significant public health issue in Indonesia, adversely affects both child
Nutritionist, Al, counselling, development and the country's economic well-being. This study investigates how Al-
stunting, chatbot powered chatbots could enhance dietary advice and lower Indonesia's stunting rates.

Owing to the restricted availability of certified nutritionists and the pervasiveness
of mobile devices, chatbots present a scalable and convenient means of providing
customized dietary advice. To properly study this topic and provide a comprehensive
understanding of the situation, this study employs a quantitative approach using surveys
and statistical analysis. The results suggest that chatbots driven by Al have the potential
to resolve nutritional counseling issues in Indonesia; 80% of participants have prior
experience utilizing chatbots. However, user needs, cultural context, and technology
constraints must all be carefully considered for successful implementation. These
findings indicate that implementing Al-powered chatbots is a promising strategy to
significantly reduce stunting rates in Indonesian children in the process. Future research
should concentrate on the development and evaluation of culturally appropriate and
evidence-based chatbot interventions for potential use.

INFO ARTIKEL ABSTRAK

Kata kunci: Stunting merupakan masalah kesehatan masyarakat yang signifikan di Indonesia dan
Nutrisionis, Al, konseling, memiliki dampak buruk terhadap perkembangan anak dan kesejahteraan ekonomi
stunting, chatbot negara. Penelitian ini menyelidiki bagaimana chatbot berbasis kecerdasan buatan

(A1) dapat meningkatkan konseling gizi dan menurunkan tingkat stunting di Indonesia.
Ketersediaan ahli gizi bersertifikat dan maraknya penggunaan perangkat seluler,
chatbot menyajikan cara yang terukur dan nyaman untuk memberikan saran diet yang
disesuaikan. Untuk mempelajari topik ini dengan benar dan memberikan pemahaman
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yang komprehensif tentang situasinya, penelitian ini menggunakan metode kuantitatif
yang menggunakan dua teknik berbeda, yaitu survei dan analisis statistik data.
Hasil penelitian menunjukkan chatbot yang didukung oleh AI memiliki potensi untuk
mengatasi masalah konseling gizi di Indonesia. Chatbot berpotensi mengurangi tingkat
stunting dengan menawarkan informasi yang dapat diandalkan, disesuaikan, dan
mudah diakses agar para orang tua dengan mudah dalam menentukan pilihan gizi yang
tepat. Namun, perlu dipertimbangkan penggunaannya dengan kebutuhan pengguna
dan konteks budaya serta efisiensi penggunaan teknologi. Penelitian ini diharapkan
mampu berkontribusi pada pengetahuan yang berkembang tentang kecerdasan buatan
(Al) dalam peningkatan kualitas kesehatan, terutama di negara-negara berpenghasilan
rendah dan menengah. Penelitian ini berfokus pada bagaimana chatbot dapat menutup
kesenjangan akses panduan nutrisi dan meningkatkan kesehatan anak-anak Indonesia.
Penelitian selanjutnya harus berkonsentrasi pada pengembangan dan evaluasi atas
intervensi chatbot yang sesuai budaya dan berbasis bukti.
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Introduction

Stunting has far-reaching effects that go beyond one's health. Stunted children often experience physical
and cognitive disabilities that hinder their learning and earning potential. Almost one in three people
worldwide suffer from one or more of the following forms of malnutrition today: wasting, stunting,
vitamin and mineral deficiencies, overweight or obesity, and non-communicable diseases linked to diet
(Prentice, 2018). Nutrition, primarily due to undernutrition, accounts for around 45% of mortality in
children under the age of five (WHO, 2018), with juvenile overweight and obesity on the rise in low- and
middle-income countries (Zhang, 2016).

With the fourth-largest population in the world and as a thriving archipelago nation, Indonesia must
face a gloomy fact: despite its economic development, malnutrition remains a major public health concern.
Stunting, which affects children under five and is characterized by stunted growth and development, is
the most concerning expression of this epidemic. Stunting is a particularly urgent problem in Indonesia,
a country of significant concern. The Indonesian Ministry of Health's 2020 report presents a disturbing
picture, indicating that 27.6% of children in this region under five struggle with stunted growth (Badan
Pusat Statistik, 2022).

This hinders Indonesia’s economic growth and human capital development. Even though the
Indonesian government has started several programs to fight malnutrition, such as the National Strategy
for Stunting Prevention and Reduction, conventional methods of nutritional counseling frequently fail
to meet the complexity and scope of the issue. According to Titaley (2013), Indonesia is among the
countries with the highest rates of childhood stunting in the world. The persistent character of this issue
can be assigned to a multifaceted interaction of variables, encompassing insufficient availability of basic
nutrition, restricted healthcare resources, and socioeconomic inequalities (Irwanto, 2022). This increases
the problem's severity, necessitating focused attention and targeted actions to address its complex causes.

Although its full implications remain unclear, stunting has significant consequences for a person's
health and developmental trajectory (Tumilowicz, 2018). There might not be as much knowledge about
the long-term effects of this illness, especially in vulnerable areas. The lack of awareness presents a
substantial obstacle to initiatives focused on mitigation and prevention (Haleem, 2022). Promoting a
culture of awareness and support, as well as mobilizing resources and knowledge, is crucial to addressing
the underlying causes of stunting and fostering healthier, lively communities (Kurniasari, 2022). Overall,
promoting a culture of awareness and support, mobilizing resources, and leveraging knowledge is essential
for addressing the underlying causes of stunting and creating healthier, more vibrant communities. By
working together, communities can make a significant impact on the lives of children and families
affected by this issue.
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Evaluating the effectiveness of health care delivery and its rational planning requires knowing the
approach to care. When assessing the impacts of continuously evolving healthcare delivery systems,
it is essential to comprehend the relationships between demographic health statistics, economics, and
health service accessibility factors (Adler, 2013). Pregnant women, the elderly, and members of minority
demographic groups may have unfulfilled health requirements that are particularly serious (Becker, 2013).
Studies looking at the connection between socioeconomic class, gender variations in disease occurrence,
and access to healthcare services have already influenced policy choices (Patrick, 2013).

It is undeniable, nevertheless, that policymakers need better information on population statistics,
nutrition, and health to make well-informed decisions about public health initiatives, healthcare reform,
and delivery system assessment. The World Bank has made the dataset on population statistics, health,
and malnutrition available to the public to support this admirable initiative (World Bank Health Nutrition,
2019).

There is little evidence that the concepts of adolescent health and nutrition education have been
widely incorporated into medical and nursing education, and health professionals in low and middle
income countries like Indonesia are currently expected to have limited capacity to address weight
management (Crowley, 2019). Moreover, Indonesia is a huge and diverse country, which poses a major
obstacle to providing appropriate nutritional counseling. With more than 270 million people living on
more than 17,000 islands, it is difficult to guarantee that every area of the territory has access to trained
nutritionists.

Healthcare professionals' health status and behaviors significantly influence their self-efficacy when
it comes to advising patients on healthy practices. Health professionals who practice positive personal
health habits are more likely to advise patients to have healthy lifestyles than those who aren’t able to
and have a sense of low nutrition care self-efficacy (Walsh, 2022). Walsh and McPhee's framework
reveals that competing demands also influence the duration of patient visits in Indonesian primary care
settings (Hammer, 2008). Many communities lack adequate access to crucial nutrition information and
guidance, especially those in remote and underdeveloped regions, due to the exorbitant costs associated
with training and deploying an extensive network of human counselors.

Moreover, Indonesia found that a major shortcoming of health services was the quality of counseling
(Goodwin et al., 2018). This difficulty is made more difficult by the fact that medical approaches to
treating stunting children or even overweight children and teenagers must be based on an understanding
of child and teenage development and growth, as well as the requirements and abilities of the age group
and the ability to work effectively with parents and teenagers (WHO, 2015). Regardless of the nation,
environment, or developmental goal, a recent comprehensive review revealed that medical education
inadequately integrates nutrition education, despite these initiatives calling for a reasonable level of
nutrition knowledge (Crowley, 2018). Therefore, by improving nutrition education in medical education
and ensuring that healthcare professionals have the necessary knowledge and skills, it is possible to
improve patient care, prevent disease, and promote healthier lifestyles.

This study explores how Al-powered chatbots can revolutionize the provision of nutritional
counseling in Indonesia. Through an analysis of the current malnutrition situation, a study of chatbot
technology, and an examination of the evidence from current implementations, this research aims to
illuminate the path toward a future where every Indonesian, regardless of socioeconomic status or
location, has access to suitable and personalized nutrition guidance. The study also aims to pinpoint how
Al-powered chatbots can enhance the availability of suitable and personalized nutrition guidance for
all Indonesians, irrespective of their socioeconomic status or geographical location. By addressing the
challenges of malnutrition through innovative technological solutions, the study aims to contribute to a
healthier and more equitable future for Indonesia.

This study presents a basic Al-based strategy to overcome this challenge, demonstrating how
explainable AI (Association of Computing Machinery, 2019) and artificial intelligence (AI) can aid in the
intuitive application of human-centric probabilistic reasoning to interpret the counterfactual outcomes
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generated by predictive models (Holzinger, 2018). Al-based analytics justify a sufficiently comprehensive
source of data required to evaluate illness patterns, forecast spending trends on health care, and identify
regional health needs. Al-based analytics can accomplish this by forecasting health trends, expenses, and
the efficiency and caliber of medical services. Al-based analytics can also contribute to improvements
in quality of care by making information available to institutions and user groups for their use in quality
improvement programs for regional health planning. Al-based analytics is useful in addressing policy
questions and national debate related to health care reform (How et al., 2020).

The term AI-Thinking could be understood as follows: "thinking" refers to human-in-the-loop (HulL)
(Rosenberg, 2016) reasoning, whereas "Al" refers to machine-based artificial intelligence. Nutritionists
may be able to find applications for Al and work with interdisciplinary specialists to influence policy
decisions by using Al thinking. Nutrition consultants should be adequately informed about the technical
details of how the Al interpreted the data in order to understand and interpret its scientific findings in a
way that is meaningful to humans (e.g., to be at least familiar with how the mathematical algorithm of
the Bayesian theorem works in this case).

Stunting is a significant public health issue in Indonesia, and hence it is crucial to understand
the three primary purposes of this paper. Initially, the aim is to devise innovative strategies to reduce
Indonesia's stunting rates. By providing individualized nutrition advice, chatbots can reach a larger
population, which could result in better food choices and a reduction in stunting. The second objective
is to improve nutritional counseling by identifying strategies to improve the accessibility, interest, and
effectiveness of counseling and by investigating how chatbots can improve the dissemination of nutritional
information. Personalized guidance, round-the-clock accessibility, and culturally appropriate material are
all examples of this. The third step involves comprehending the broader implications of implementing
chatbots in the Indonesian context and evaluating their potential impacts. We can determine whether
they are a feasible and long-term option for resolving the issues of accessibility, cost, and scalability
in nutritional counseling by evaluating their potential impact and feasibility. Having this knowledge is
crucial for deciding which chatbot-based solutions to use.

In the end, this study hopes to further the current discussion on using technology for social good,
especially in the field of public health. We hope that by highlighting the potential of Al-powered chatbots
to address one of Indonesia's most important issues, we will stimulate greater investigation, creativity,
and cooperation in the effort to create a more wealthy and healthy future for all Indonesians.

Method

This quantitative study investigates the potential of chatbot-based nutritional counseling among Indonesian
parents through a cross-sectional survey of 50 respondents, selected via random sampling from both rural
and urban areas in several cities across Indonesia. The survey explored parental attitudes, beliefs, and
readiness to adopt chatbot technology for nutrition guidance, as well as its perceived impact on nutritional
outcomes. Local health workers in rural areas facilitated the collection of data using online surveys,
which covered topics such as current sources of nutritional advice, confidence in existing information,
willingness to adopt chatbots, and self-reported dietary changes. Descriptive statistics will summarize the
data, while chi-square tests and logistic regression will assess relationships between demographic factors
and chatbot adoption. When datasets are combined, they are subsequently compared between responses
from cities and those from rural areas. Missing data will be filled in using mean imputation to make sure
that all possible uses of chatbot-based nutrition interventions in a range of socioeconomic settings are
fully explored.
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Results and Discussion

The demographic profile of respondents, consisting of parents from various regions across Indonesia,
provides essential context for understanding their attitudes and readiness to adopt chatbot-based
nutritional counseling.

Results

The following table 1 summarizes key demographic characteristics such as age, gender, education level,

residential location (urban or rural), and number of children.

Table I. Demographic Profile of Respondents (Parents)

Ages Freq
20-29 years 15
30-39 years 20
40+ years 15
Gender Freq
Male 10
Female 40
Educational Level Freq
Senior High School 15
Bachelor’s Degree 25
Postgraduates 10
Location Freq
Urban 40
Rural 10
Number of Children Under Five Freq
1 child 35
2 children 10
3 children or more 5

The demographic data is predominantly made up of young to middle-aged adults, with a
considerable majority being female. This fits the profile of primary parents that is common in many
Indonesian households, indicating that interventions aimed at this group may have a major effect on the
nutrition of children.

The higher proportion of respondents with bachelor's degrees indicates a reasonably educated
sample. This points to the possibility of increased computer savvy and health literacy, which may
promote the uptake and application of chatbot-based nutritional advice. It is imperative to guarantee that
the chatbot is engineered to accommodate diverse health literacy levels, delivering lucid and succinct
information that is easily understandable by all users.

There are concerns regarding access and utilization trends in rural areas due to the sample's
dominance of urban residents. Rural communities frequently confront particular obstacles, such as not
having enough internet connectivity and cultural barriers, even though urban populations may have better
access to technology and healthcare services. As a result, any chatbot intervention should take these
contextual variations into account and work to create plans for efficiently reaching and interacting with
rural populations.
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The fact that most respondents had at least one child under the age of five emphasizes how crucial
it is to concentrate on early childhood nutrition programs. In this situation, chatbots can be very helpful
because they can offer prompt, individualized advice on supplemental feeding, growth tracking, and
feeding techniques for infants and young children. Furthermore, data suggests that chatbot-based
interventions may be able to empower women in their role as primary caregivers. Chatbots can help
parents make better choices for their children by giving them easily available and trustworthy information
about child nutrition. This could therefore result in better child health outcomes and enhance Indonesian
families' general quality of life.

Additionally, the information suggests creating chatbot interventions with cultural sensitivity and
relevance to the Indonesian setting in mind. This entails taking into account regional food customs,
cultural values, and language quirks to guarantee that the advice and information offered are suitable
and simple for the intended audience to understand. In conclusion, demographic information provides
valuable insights into the intended user base for nutritional counseling via chatbots in Indonesia. We
can create and carry out treatments that are more successful in enhancing child nutrition and lowering
the nation's rates of stunting by having a better grasp of the traits, requirements, and preferences of this
group.

Table II presents the findings of a survey conducted to assess Indonesian parents' knowledge
and attitudes regarding child nutrition and their openness to using Al-powered chatbots for nutritional
counseling. The survey explored various aspects of parents' information sources, technology comfort,
and willingness to adopt innovative solutions for improving child nutrition.

Table II Surveys Results

1. Current Practices and Knowledges

How often do you receive information about child nutrition

Answers Freq
Never 5
Rarely 15
Sometimes 5
Often 10
Main sources of nutritional counselling
Family/friends 30
Healthcare professionals 10
Internet/social media 5
Other: 5
Consistency in providing a healthy foods:
Not consistence at all 10
Not very consistence 15
Somewhat consistence 20
Very consistence 5

2. Attitudes Towards Technology:

Frequency of mobile phone use

Daily 45
Several times in a week 5
Rarely or never 0
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Comfort level with using the internet:

Very comfortable 47
Somewhat comfortable 3
Not comfortable at all 0
Previous Use of Chatbot

Yes 40
No 10

Chatbot-Specific Questions:

Openness to using a chatbot for nutritional counselling

Very open 20
Somewhat open 20
Neutral 5
Somewhat not open 3
Not open at all 2

The survey data collected from 50 parents in Indonesia provides important new information about
the state of nutritional counseling today and how Al-powered chatbots might fill in the gaps that still
exist. A significant number of respondents said they either infrequently or never receive information
about child nutrition, while a tiny but significant number said they never do. It means they are lacking
in access to information, emphasizing the urgent need for easily accessible and trustworthy sources
of nutrition guidance. This gap also highlights the necessity of creating a link between relevant health
information and technology availability. Al-driven chatbots present themselves as a viable answer to this
problem because of their capacity to provide individualized and easily available instruction.

The data presented in Table II indicates that 90% of respondents have a positive attitude towards
technology. For some individuals who regularly use a mobile phone, there is a rare opportunity to
directly provide them with chatbot-based interventions. This can improve accessibility, especially in
isolated locations, and allow for prompts and products to encourage healthy habits. Therefore, the
94% of respondents who reported feeling comfortable with the internet provide a solid foundation for
the implementation of digital solutions such as chatbots. Another piece of data suggests that 80% of
respondents have previously used chatbots, indicating a positive inclination towards using this technology
for nutritional guidance.

80% of respondents are "very open" or "somewhat open" to using chatbots in providing nutritional
counseling, indicating a high degree of adoption potential. A chatbot-based intervention's successful
implementation depends on this optimistic outlook, and just 6% of the participants indicated hesitancy
or unwillingness to use a chatbot. This suggests that possible issues with accuracy, data privacy, and
the perceived impersonality of chatting with a chatbot need to be addressed. Addressing these concerns
through transparent, evidence-based information and user-centric design will be crucial for ensuring the
widespread adoption and utilization of chatbot-based interventions.

The reliance on friends and family for nutrition guidance emphasizes how crucial social networks
are in influencing people's health-related habits. However, there may be doubts about the veracity and
accuracy of this material. Chatbots, by integrating peer-to-peer help and sharing functionalities, can
leverage existing social structures to ensure the dissemination of evidence-based information. Establishing
confidence in the chatbot as a trustworthy information source is essential to its adoption and efficiency.

The lack of confidence many parents exhibit in their abilities to provide healthy food highlights
the need for empowering tools. Chatbots can give useful advice in addition to information by creating
customized shopping lists, meal planning, and cooking instructions. By doing this, parents may gain self-
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assurance and self-efficacy, empower themselves to make wise decisions, and take charge of their kids'
nutritional well-being.

Overall, the data provides a picture of a community that, while generally proficient in technology
and open to the idea of using chatbots for nutritional guidance, lacks consistent access to trustworthy
information and self-assurance in their capacity to feed their kids with adequate nutrition. This shows
that there is a big chance to close these gaps and enhance Indonesian child nutrition outcomes with
chatbots driven by Al. However, it will be essential to create chatbots that are user-friendly and culturally
relevant, address issues about accuracy, and customize to optimize the effectiveness and uptake of such
an intervention. Chatbots could be a useful tool in the fight against stunting in Indonesia by utilizing the
population's current comfort level with technology and catering to their unique requirements.

Discussions

In the battle against stunting, both opportunities and challenges emerge, as shown by the survey results
from 50 Indonesian parents. While 60% of respondents rely on informal sources, such as friends and
family, for nutritional advice, only 40% expressed confidence in the accuracy of this information. This
reliance on informal sources, coupled with the lack of trust in existing nutritional guidance, highlights the
urgent need for innovative solutions. The widespread use of mobile technology and a general willingness
to use chatbots for health advice present promising channels for intervention. However, the data also
underscore the critical need to build trust and ensure that these digital tools provide reliable, culturally
relevant information. Here are some important points to highlight:

First, regarding current practices and knowledge, such as the information gap, a significant proportion
(20%) of respondents said they either infrequently or never receive information about child nutrition,
while a tiny but significant number (10%) said they never do, which means they have a lack of access
to information, emphasizing the urgent need for easily accessible and trustworthy sources of nutrition
guidance. Therefore, chatbots will play a crucial role in filling this gap by providing individualized, on-
demand nutrition advice, as they provide parents with a convenient and accessible way to access much
of the information they need.

Chatbots have the potential to overcome some of these barriers by providing accessible and
personalized information. However, their effectiveness is dependent on several factors, including:
a) Accuracy and relevance: chatbots must be designed to provide accurate and culturally relevant
information; they should be based on evidence-based guidelines and tailored to the specific needs of the
target population. b) User-friendliness: chatbots should be user-friendly, even for individuals with limited
technical skills, with an intuitive interface and clear and concise information presentation. ¢) Privacy and
security: maintaining the privacy of user data is crucial for fostering trust and promoting adoption. d)
Integration with healthcare systems: integrating chatbots with existing healthcare systems can enhance
their effectiveness. This allows for seamless communication and information sharing between healthcare
providers and parents.

Other complementary strategies, in addition to chatbots, can enhance access to information about
child nutrition. These strategies include a) Community outreach, which involves conducting outreach
programs in schools, healthcare facilities, and community centers to raise awareness about child nutrition
and provide educational resources. b) Health education campaigns: developing and implementing targeted
health education campaigns can provide information about healthy eating habits and the importance of
child nutrition; c) Training healthcare providers: ensuring that healthcare providers have the knowledge
and skills to provide nutrition counseling is essential; therefore, training programs can help equip them
to provide accurate and cultural advice; and d) Leveraging social media: using social media can be an
effective way to disseminate information and engage with parents.

But on the other hand, there are many primary factors preventing parents from accessing
information on child nutrition, such as language barriers, cultural factors, or economic constraints that
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limit their access to chatbots. Therefore, it is crucial to understand these barriers in order to develop
effective interventions. a) Languages: if information is not available in local language, it may be difficult
for parents to understand and utilize chatbots; b) Literacy: low literacy rates can hinder access to written
materials, limiting the ability of parents to learn about child nutrition; ¢) Economic factors: this cost can
be a barrier, especially for families living in poverty, such as access to the internet, books, or educational
resources may be limited, d) Cultural factors: cultural beliefs and practices can influence attitudes
towards health information, some communities may have traditional beliefs that conflict with modern
nutritional advice, and e) Geographical location: parents living in remote areas may have limited access
to healthcare facilities, libraries, or community resources.

Second, the data indicates that 60% of people heavily rely on informal sources for nutrition
guidance. This highlights the significance of cultural context and presents an opportunity for chatbots
to leverage social media platforms to spread knowledge and foster peer-to-peer support. This reliance
on unofficial sources also raises questions about the veracity and quality of the delivered information,
underscoring the need for a reliable source like a chatbot.

Through social media platforms, chatbots can disseminate accurate and up-to-date nutrition
information by providing personalized recommendations and real-time answers to questions. So by
facilitating interactions between users, chatbots can foster a sense of community and support among
individuals seeking nutrition guidance. This addresses the issue of relying on unreliable and low-quality
information from informal sources, highlighting the necessity for reliable and evidence-based nutrition
advice sources. Chatbots can serve as a reliable source of information, providing accurate and personalized
guidance based on scientific evidence.

Thirdly, the data reveals that a significant number of respondents lacked confidence in their ability
to provide nutritious food for their children. The 40% of respondents who said they were "not consistent
at all" or "not very consistent" in their provision of nutritious foods highlight the need for empowering
tools that provide clear advice and foster self-efficacy. The data suggests that many parents struggle
with self-efficacy when it comes to providing nutritious meals for their children. This lack of confidence
can hinder their ability to make healthy food choices. Parental self-efficacy can directly influence the
nutritional quality of meals provided to children. Low self-efficacy may lead to less nutritious food
choices and dietary patterns.

Therefore, in this scenario, we require tools that empower individuals by offering precise and
practical nutrition guidance and advice. These tools can enhance their self-assurance and enhance their
capacity to choose healthy foods, while also fostering a sense of self-efficacy by equipping them with
the necessary knowledge, skills, food plans, and culinary guidance for preparing nutritious meals. Using
chatbots, they can cater to individual needs and preferences by providing customized advice that is easily
accessible at any time.

The provided text highlights several key challenges and opportunities in the battle against stunting
in Indonesia. One significant issue is the reliance on informal sources for nutritional advice, despite
concerns about their accuracy. This underscores the need for more accessible and credible sources of
information.

Another important aspect is the contrast between the high degree of technological comfort among
respondents and the large knowledge gap regarding child nutrition. This suggests the potential for using
technology, such as Al-driven chatbots, to bridge this gap by providing personalized and easily available
information. However, building trust in these digital tools and ensuring they provide culturally relevant
content is crucial for their effective implementation.

Then, to address this challenge, it is essential to consider the following:

a.  Effectiveness of Informal Sources: While informal sources like friends and family can provide
comfort and support, their advice may not always be based on scientific evidence. Because each
person's experiences and beliefs may not be applicable to everyone, this can lead to misinformation
and potentially harmful practices. Moreover, relying solely on informal sources can increase the
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risk of spreading misinformation and harmful practices. Therefore, accessing reliable information
is crucial for making informed and well-informed decisions about health and well-being. It's
important to critically evaluate information and consult multiple sources, as informal sources can
provide social support and emotional encouragement, while reliable sources can provide accurate
and evidence-based information.

Role of Technology: Al-driven chatbots can offer a valuable tool for delivering personalized
nutrition information. However, they must be designed with cultural sensitivity and based on
accurate scientific evidence. Additionally, addressing privacy concerns is essential to building
trust. The implications of this are that chatbots can: a) make nutrition information more accessible
to individuals who may not have access to traditional sources of information; b) provide a
more engaging and interactive way to learn about nutrition; and c) increase the relevance and
effectiveness of nutrition advice. Overall, Al-driven chatbots have the potential to be a valuable
tool for delivering personalized nutrition information. However, it is essential to design them with
cultural sensitivity, base them on accurate scientific evidence, and address privacy concerns to
ensure their effectiveness and trustworthiness.

Building Trust: Mistrust in formal health information can stem from various factors, including
lack of accessibility and past negative experiences. Building trust involves creating accessible and
culturally relevant resources, involving communities in program development, and emphasizing
transparency. To build trust, it is essential to create resources that are accessible and relevant to the
target population, involve communities in the development of health programs, promote transparency
in communication, ensure that information is available in the local language, accessible through
various channels, and culturally relevant can help increase trust, and being open and honest about
the limitations and potential risks of health interventions is essential for building trust. Building
trust in formal health information can reduce health disparities by ensuring that all communities
have access to reliable and culturally relevant health information. Overall, building trust in formal
health information is crucial for promoting health and well-being. By creating accessible and
culturally relevant resources, involving communities in program development, and emphasizing
transparency, it is possible to build trust and improve health outcomes.

Cultural Relevance: Tailoring nutrition information to specific cultural contexts can improve
its relevance and effectiveness. Understanding local food preferences, dietary restrictions, and
cultural practices is essential for creating engaging and impactful interventions. Mistrust in formal
health information can stem from various factors, including lack of accessibility and past negative
experiences. Building trust involves creating accessible and culturally relevant resources, engaging
communities in program development, and emphasizing transparency. To build trust, it is essential to
create resources that are accessible and relevant to the target population, involve communities in the
development of health programs, promote transparency in communication, ensure that information
is available in the local language, and ensure that it is accessible through various channels and
culturally relevant. Being open and honest about the limitations and potential risks of health
interventions is essential for building trust. Building trust in formal health information can reduce
health disparities by ensuring that all communities have access to reliable and culturally relevant
information. Overall, building trust in formal health information is crucial for promoting health
and well-being. By creating accessible and culturally relevant resources, involving communities in
program development, and emphasizing transparency, it is possible to build trust and improve health
outcomes.Relevant nutrition information has the potential to engage individuals and encourage
behavior change, while an understanding of cultural practices can aid in identifying and addressing
potential barriers to healthy eating. Moreover, cultural practices within a single population make it
challenging to develop interventions that are relevant to everyone. Overall, cultural practices can
evolve over time, making it important to stay updated on current trends and preferences.
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e.  Addressing the Knowledge Gap: Closing the knowledge gap requires a multi-faceted approach,
including providing accessible educational materials, training healthcare providers, and integrating
nutrition education into community programs. Ensuring that healthcare providers possess the
necessary knowledge and skills to provide nutrition counseling is crucial for promoting healthy
eating habits, and incorporating nutrition education into community programs can expand the
reach and offer opportunities for practical learning and support. It relates to maintaining long-term
sustainability of knowledge gap interventions, which requires ongoing support and investment.
Overall, addressing the knowledge gap in child nutrition requires a comprehensive and sustained
effort. By providing accessible educational materials, training healthcare providers, and integrating
nutrition education into community programs, it is possible to empower individuals to make
informed decisions about their children's health and well-being.

Conclusion

By addressing these challenges and leveraging the potential of technology, Indonesia can develop
effective strategies to promote healthy nutrition and reduce stunting. A combination of evidence-based
approaches, cultural sensitivity, and community engagement is key to empowering parents and improving
child health outcomes. By providing individualized nutrition recommendations to a larger population,
chatbots have the potential to creatively address Indonesia's stunting rates. This tailored strategy may lead
to decreased stunting and improved dietary choices among caregivers. Moreover, chatbots can enhance
the effectiveness, accessibility, and engagement of nutritional counseling by offering tailored advice,
being available 24/7, and utilizing culturally relevant materials. This capability allows chatbots to reach
wider audiences and deliver more pertinent nutritional information. While chatbots offer advantages, it's
crucial to carefully analyze their larger effects in the Indonesian context. Prior to the implementation,
a comprehensive evaluation of the chatbots' cost-effectiveness, long-term viability, and practicality is
required. The results of this analysis will be useful in identifying the best chatbot-based solutions to deal
with the unique problems of scalability, cost, and accessibility in Indonesian nutritional counseling.
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