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mixed-methods design, the study combines an online survey of 385 social media
users drawing on the DigComp 2.2 framework and the Information Adoption Model

Citation: with large-scale social media analysis of 87,589 MBG-related mentions on X
collected between April and August 2025 using Drone Emprit. Regression analysis
revealed that digital literacy significantly predicts information adoption regarding
the MBG program (f = 0.581, R* = 0.549, p < 0.001), indicating that digital literacy
explains 54.9% of the variance in information adoption and substantially enhances
individuals’ capacity to evaluate and accept policy-related information. While digital
literacy supports information adoption at the individual level, the overall online
discourse surrounding MBG remained predominantly negative, suggesting a
disconnect between individual informational competence and collective sentiment
formation. Sentiment analysis further revealed that public discourse was
predominantly negative (56%), compared with positive (43%) and neutral (1%)
expressions, with significant surges observed in May and July 2025. Network
analysis additionally revealed that negative sentiment is concentrated around
accounts with high centrality and influence, thereby amplifying critical narratives
through networked interactions. These findings highlight a structural tension
between individual informational competence and collective sentiment formation
in digital communication environments. This research contributes to the existing
body of work on digital communication and public policy by illustrating that
initiatives aimed at improving digital literacy should be complemented by network-
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discourse monitoring, to bolster public trust and legitimacy in extensive policy
interventions.
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When digital literacy meets negative bias: Understanding the adoption of online information and sentiment on X

The digital transformation of public information ecosystems has fundamentally reshaped the way
health and nutrition policies are communicated and debated. Social media platforms have emerged as central
arenas where policy narratives are produced, contested, and legitimized through public interaction. In the case
of Indonesia’s Free Nutritious Meal program (Makan Bergizi Gratis: MBG), social media discussions have
reached a considerable scale, with tens of thousands of online mentions that can rapidly shape public
perception and influence policy legitimacy. While such platforms enable the wide dissemination of information
and participatory engagement, they also introduce significant risks of misinformation, emotional amplification,
and polarized discourse.

MBG is one of Indonesia’s flagship nutrition and social welfare initiatives designed to improve child
nutrition, reduce stunting, and strengthen human capital development by providing nutritious meals for
school-aged children. As a large-scale national program targeting millions of beneficiaries across diverse
regions of Indonesia, MBG has attracted substantial public attention since its introduction. While the program
is widely regarded as a strategic investment in public health and educational outcomes, it has also generated
public debate concerning budget allocation, implementation capacity, governance, and long-term
sustainability. Consequently, MBG has become a highly visible topic in digital media environments, where
public opinion, competing narratives, and policy evaluations are actively disseminated and contested through
social media platforms.

Social media has increasingly been recognized as a strategic tool in health promotion and policy
communication, allowing institutions and professionals to disseminate educational content, engage
communities, and foster trust. Platforms such as X (formerly Twitter) facilitate real-time interaction, advocacy,
and collective sense-making, enabling public support for policy initiatives to be mobilized more quickly than
through traditional media channels. These attributes underscore social media’s capacity to enhance the
communication of nutrition policies and foster public involvement. Nevertheless, this potential is often
compromised by the rapid dissemination of inaccurate or deceptive information within online platforms. The
proliferation of unverified influencers, automated accounts, and non-expert participants exacerbates distorted
discussions and false equivalences, thereby hindering public comprehension and undermining evidence-based
policy dialogue (Cram, 2022).

Despite these obstacles, social media remains a crucial arena for professional and institutional
participation. Health organizations and specialists can directly engage with the public, respond to inquiries,
and refute misinformation through a consistent digital presence and strategic communication. However, the
efficacy of these initiatives hinges not only on the precision of the messages conveyed but also on users’ ability
to assess information critically. This vulnerability to misinformation underscores the importance of
communication strategies that emphasize credibility, dialogue, and evidence-based engagement rather than
one-way information dissemination (Balog-Way & McComas, 2025; Johnson, 2024).

Digital literacy has therefore become a central concept in understanding how individuals navigate
online food and nutrition communication (Silva et al.,, 2023). Rather than a purely technical skill, digital literacy
is increasingly conceptualized as a multidimensional capability encompassing functional, interactive, critical,
and translational competencies. This perspective aligns with the Digital Competence Framework (DigComp
2.2) and the Information Adoption Model (IAM), both of which emphasize how literacy dimensions shape
individuals’ ability to assess information quality, evaluate source credibility, and perceive usefulness in
complex digital environments. Functional literacy enables individuals to comprehend food-related
information, while interactive literacy supports participation and information exchange within digital
communities. Critical literacy is particularly crucial for identifying misinformation, as it equips users to
scrutinize sources and the intent of messages.

Translational literacy facilitates the application of digital information to real-life dietary decisions.
Existing studies in Humanities, Arts, and Social Sciences provide valuable insights into how digital practices
intersect with learning, communication, and social behavior. Research on digital interactive storytelling
demonstrates how tailored digital content can enhance comprehension and engagement among vulnerable
groups, underscoring the role of adaptive communication strategies in facilitating information uptake
(Hongngam et al.,, 2025). Similarly, studies on digital media guidelines for sustainable tourism reveal how
effective digital communication can shape public understanding and long-term acceptance of policy initiatives
rooted in cultural and community contexts (Boonprachoom et al., 2025). These findings suggest that digital
competence and communication strategies are integral to how information is interpreted and adopted across
policy domains.

At the same time, social media environments are characterized by affective dynamics that can intensify
negative interactions and polarized sentiment. Research on social media use and cyberbullying among students
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highlights how online spaces can amplify emotional responses and social conflict, necessitating the
development of coping strategies beyond basic digital skills (Pushsapavardhana, 2025). Other studies
emphasize that meaningful engagement with digital content is often fostered through structured learning
models and community-based approaches that situate digital practices within broader social ecosystems
(Suwan & Sithsungnoen, 2025; Yaboonthong et al., 2025). Reflections on online research-based learning during
the COVID-19 pandemic further illustrate how digital platforms simultaneously enable access to information
while reshaping interaction patterns and critical reflection processes (Jaroenpool et al.,, 2023). Collectively, this
literature reinforces the view that digital environments function as complex social spaces where cognition,
emotion, and interaction intersect.

In the context of the MBG program, the digital rollout has faced substantial challenges stemming from
polarized online sentiment. Despite considerable digital literacy among specific demographic groups, negative
discourse remains a dominant force in social media interactions, thereby impeding public endorsement of the
program. This situation underscores the inadequacy of conceptualizing digital literacy exclusively as an
individual technical skill. Enhanced literacy does not necessarily correlate with a positive collective sentiment,
especially within contexts influenced by computational propaganda, the manipulation of hate speech, and the
networked amplification of negative content. Furthermore, the COVID-19 pandemic has provided further
evidence of how misleading health information can diminish trust and exacerbate skepticism about public
health initiatives. Socio-digital inequalities further complicate this problem.

Disparities in access, device utilization, and literacy significantly affect individuals’ ability to
participate effectively in online policy dialogues. Those reliant solely on mobile devices, older populations, and
marginalized groups may encounter obstacles that impede their involvement in digital communication efforts,
thereby exacerbating existing structural inequities. These circumstances indicate that merely improving digital
literacy is insufficient to ensure inclusive and productive public engagement with nutrition policies such as MBG.

To overcome these obstacles, policy communication strategies must move beyond fragmented
approaches and embrace integrated frameworks that merge population-level digital literacy programs with
network-aware communication strategies. Engaging credible influencers, implementing targeted counter-
messaging, and establishing rapid misinformation response mechanisms can help mitigate negativity and
enhance information adoption. However, such strategies must be designed carefully to avoid reinforcing
misinformation or deepening polarization.

Despite the growing body of literature on digital literacy and information adoption, limited attention
has been devoted to understanding why negative bias persists in online policy discussions, even among
digitally literate users. Existing studies generally assume that higher digital literacy improves individuals’
ability to evaluate information and to critically resist misinformation. However, digital communication
environments are often shaped by emotional narratives, selective exposure, and network-driven amplification
mechanisms that may sustain negative perceptions despite high levels of informational competence. This gap
is particularly relevant in the context of large-scale public policy initiatives such as the MBG program.

Against this backdrop, the present study explores the intersection of digital literacy and social media
sentiment within the food policy domain, using the MBG program as a focal case. Employing a concurrent
mixed-methods approach, the study examines how digital literacy influences the adoption of MBG-related
information while simultaneously analyzing public sentiment and social media discourse networks. By
integrating DigComp 2.2 and the Information Adoption Model with large-scale sentiment analysis, this research
contributes to digital communication and social science scholarship by illuminating the tension between
individual-level informational capacity and collective sentiment formation in networked public spaces.
Understanding this interaction is essential for designing communication strategies that foster trust, inclusivity,
and legitimacy in large-scale nutrition policy interventions.

This study employed a constructivist paradigm and adopted a mixed-methods approach with a
concurrent triangulation design. The rationale for this design was to obtain a comprehensive understanding of
the influence of digital literacy on information adoption regarding the Free Nutritious Meal (Makan Bergizi
Gratis, MBG) program, while simultaneously mapping public sentiment on social media. Quantitative data
(survey) were used to test hypotheses concerning digital literacy and information adoption, whereas social
media analytics from X provided insights into public sentiment dynamics.

The study was conducted in Indonesia. Both survey distribution and X data extraction were
undertaken between April 1, 2025 and August 31, 2025, a period chosen to capture the official implementation
of the MBG program and fluctuations in online discourse surrounding it. The target population consisted of
active social media users in Indonesia who had been exposed to MBG-related information. For the quantitative
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strand, stratified random sampling was employed to ensure representation across age, gender, education, and
frequency of social media use. Strata were defined by age groups (17-24; 25-34; 35-44; = 45 years). The
sampling frame was obtained through collaboration with the survey firm Populix. The required sample size
was n = 385, calculated using Cochran’s formula at a 95% confidence level and 5% margin of error (n, = 1.96°
x 0.5 x 0.5 / 0.05% ~ 384.16, rounded to 385). A total of 385 valid responses were retained for analysis after
screening for completeness and eligibility. Eligibility criteria were: (1) aged 17-60 years, (2) active social
media use within the past 30 days, and (3) prior exposure to MBG-related information.

The survey instrument combined items from the DigComp 2.2 framework (five digital competence
dimensions: information/data literacy, communication and collaboration, digital content creation, safety,
problem solving) and the Information Adoption Model (IAM) (argument quality, source credibility, information
usefulness). All items were measured on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). Items
were translated and back-translated where necessary. A panel of communication and public health experts
confirmed content validity. A pilot test was conducted with n = 30 respondents. Cronbach’s a values for all
constructs exceeded 0.70, indicating acceptable reliability. For construct validity, Cronbach’s a and item-total
correlations were computed to assess reliability and construct validity. All items exceeded the minimum
validity threshold and demonstrated satisfactory internal consistency.

X data were collected using Drone Emprit (Astramaya), with predefined keyword queries: “makan
bergizi gratis,” “MBG,” “program makan sekolah,” and “makan siang gratis.” The extraction covered April 1-
August 31, 2025. Raw data included post content, metadata (timestamp, reposts, likes, replies), and public
account attributes. Cleaning procedures removed duplicates, excluded non-Indonesian language posts, and
eliminated suspected bot accounts. Drone Emprit's sentiment classification (lexicon-based with machine
learning, optimized for Indonesian) was employed.

The study followed four phases: (1) Data collection: distribution of the online survey and extraction of
X data. (2) Preprocessing: screening survey data (missing values and outliers) and cleaning X data (duplicates,
bot accounts, and language filtering). (3) Analysis: Quantitative data were analyzed using descriptive statistics,
reliability and validity testing, and simple linear regression to examine the relationship between digital literacy
and information adoption. X data were analyzed through sentiment distribution (positive, neutral, and
negative) and temporal trend analysis to identify patterns in public discourse regarding the MBG program. (4)
Integration: Results from both strands were synthesized using triangulation to develop communication
insights tailored to digital literacy profiles and prevailing sentiment patterns.

Survey data were analyzed using IBM SPSS Statistics 29. Reliability and validity assessments included
Cronbach’s a and item-total correlation analyses. Descriptive statistics were computed to summarize
respondent characteristics and key study variables. To examine the effect of digital literacy on information
adoption regarding the MBG program, a simple linear regression model was employed using the following
equation: Information Adoption; = 3, + ;1 (Digital literacy;) + ;. Model fit was evaluated using the coefficient
of determination (R?), while statistical significance was assessed through ANOVA (F-test) and regression
coefficients. Assumption testing included normality, linearity, homoscedasticity, and outlier detection. Effect
sizes (B and R?) and corresponding p-values were reported to evaluate the strength and significance of the
relationship between variables.

Sentiment distributions were reported as proportions and weighted scores (engagement-weighted).
Temporal dynamics were visualized weekly, with spikes linked to program-related events. In addition,
sentiment distributions and temporal trends were analyzed to identify dominant patterns in MBG-related
discussions on X.

3.1 The effect of digital literacy on MBG information reception
Summary validity and internal consistency tests were conducted on the survey instrument before
hypothesis testing. The variable validity, and reliability test results are shown in Tables 1 and 2.

Table 1: Variable validity test results

Item-total
Construct Item range (code) correlation range (r) r-table (N =385, a = 0.01)
Digital literacy (X) X1.1-X1.19 0.531-0.713 0.130
Information adoption (Y) Y1-Y13 0.422-0.747 0.130

Notes: All reported item-total correlations exceeded r-table (0.130), indicating that each item was adequately correlated with
its respective construct total score.
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Table 2: Reliability test results

Construct No. of items Cronbach’s a
Digital literacy (X) 19 0.921
Information adoption (Y) 13 0.864

Notes: Cronbach’s o > 0.70 for both constructs, indicating acceptable to excellent internal consistency.

Table 3: Descriptive statistics

Variable N Minimum Maximum Mean SD
Digital literacy (X) 385 39 95 80.98 9.61
Information adoption (Y) 385 26 65 52.03 7.53

The digital literacy variable (X) ranged from 39 to 95, with a mean of 80.98 and a standard deviation
of 9.607 (see Table 3). The average score, close to the maximum, indicates that, in general, the respondent
community’s level of digital literacy is in the high category. The variable of information receipt of the Free
Nutritious Meal Program (Y) has a minimum value of 26 and a maximum of 65, with an average score of 52.03
and a standard deviation of 7.527. A relatively high average score (close to the maximum of 65) indicates that
acceptance of program-related information on social media is quite high.

Table 4: Model determination coefficient

Model summary b

Model R R Square Adjusted R square Std. Error of the estimate

1 7412 .549 .548 5.059

a. Predictors: (Constant), Literasi Digital (X)
b. Dependent Variable: Penerimaan Informasi Program MBG (Y)

Based on the results of the simple linear regression analysis presented in Table 4, the correlation
coefficient (R) was 0.741, indicating a strong positive relationship between digital literacy and information
adoption regarding the Free Nutritious Meal (MBG) program. The coefficient of determination (R?) was 0.549,
indicating that digital literacy explained 54.9% of the variance in information adoption. This finding suggests
that higher levels of digital literacy are associated with greater acceptance and adoption of MBG-related
information on social media. Furthermore, the Adjusted R? value of 0.548 indicates that the model remains
stable after adjusting for sample size, while the standard error of the estimate (5.059) reflects an acceptable
level of prediction accuracy.

Table 5: F-Test results (simultaneous)

ANOVA?
Model Sum of squares df Mean square F Sig.
Regression 11955.581 1 11955.581 467.096 <.001°
1 Residual 9803.104 383 25.596
Total 21758.686 384

a. Dependent Variable: Penerimaan Informasi Program MBG (Y)
b. Predictors: (Constant), Literasi Digital (X)

The hypotheses tested in this study are formulated as follows:

Hy: Digital Literacy (X) has no significant effect on the Receipt of Information on the Free Nutritious
Meal Program (Y).

Hi: Digital Literacy (X) has a significant effect on the Receipt of Information for the Free Nutritious
Meal Program (Y).

Based on the ANOVA results (Table 5), the regression model was statistically significant (F = 467.096,
p < 0.001). The calculated F-value exceeded the critical F-value (3.86) at a = 0.05, with degrees of freedom
(df1 =1, df2 = 383), indicating that the regression model provides a significant explanation of the relationship
between digital literacy and information adoption for the MBG program. Therefore, digital literacy significantly
predicts information adoption, supporting the proposed research hypothesis.
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3.2 X Sentiment Analysis Results (April-August 2025)

Sentiment data showed a total of 87,589 mentions, divided into three categories: negative (48,787
mentions, 56%), positive (37,688 mentions, 43%), and neutral (1,114 mentions, 1%). Negative sentiments
dominate the public conversation, while neutral sentiments are relatively insignificant.

Total mentions by sentiments Share of Voice by Sentiment Mentions
60.0K Negative
Neutral 48,787

1%

48.8K

50.0K Positive

37,688

40.0K 37.7K Positive Neutral
43%
g 1,114
e Negative Total
56% 87,589
20.0K
10.0K @ Negative @ Positive
@ Neutral
1.1K
o T

Negative  Positive Neutral

Figure 1: Sentiment towards the MBG program on social media X

Figure 1 clearly demonstrates the predominance of negative sentiment, accounting for 56% of all
detected mentions, compared with 43% positive and only 1% neutral. This distribution highlights a substantial
negative bias in public discussions about the MBG program on X.

Sentiments
Sentiment's trends in all media types Sentiments by Media Types
3.0K
2.0K
2
S
T Twitter
Q
=
1.0K
Apr 25 May 25 Jun 25 Jul 25 Aug 25 0 50 100
== Negative == Positive = Neutral Mentions (%)
csv @ Negative @ Positive
© Neutral

Figure 2: Sentiment trends for the MBG program on social media for the April-August 2025 period

Negative opinions dominated the public conversation throughout the period from April to August
2025. The sentiment trend graph (Figure 2) shows that the number of negative mentions is consistently higher
than the numbers for positive and neutral sentiment. A significant spike occurred in May 2025, when negative
mentions exceeded 2,000, far exceeding the positive and neutral sentiment, which tends to remain in the
hundreds. This pattern repeats in July, although it is not as large as the peak in May.
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Figure 3: Network structure of MBG-related discussions on X

Figure 3 illustrates the network structure of MBG-related discussions on X. The visualization reveals
several interconnected clusters that shaped the flow of information regarding the MBG program. The
concentration of interactions within specific clusters suggests that highly connected actors and communities
influenced public discourse. This pattern indicates that negative narratives may have been amplified through
network-level interactions, helping to explain the persistence of negative sentiment despite relatively high
levels of digital literacy among respondents.

The study highlights a strong correlation between digital literacy and the adoption of the MBG
program, demonstrating that higher levels of digital literacy are associated with greater information uptake
(B=0.581,R?=0.549, p <0.001, N = 385). This finding emphasizes the critical role of digital literacy in enabling
communities to understand, evaluate, and respond positively to public health initiatives. It shows that
improving digital competence can directly support MBG’s goals of promoting better child nutrition outcomes
in Indonesia.

Digital literacy itself is a fundamental capability that enhances individuals’ ability to access, analyze, and
effectively utilize information. In the context of MBG, this competency ensures that citizens can understand program
objectives, evaluate their benefits, and adopt practices aligned with the initiative (Buchori, 2018). Without
adequate literacy, communities risk misinterpreting program messages, which could weaken overall public support.

Several studies reinforce this link between literacy and community development. Evidence shows that
increased digital literacy correlates with higher levels of participation in development initiatives, enabling
citizens to contribute more meaningfully to collective goals (Atobishi & Mansur, 2025; Dillahunt et al., 2025).
This aligns with the objectives of MBG, where broad-based public involvement is necessary for effective
implementation and long-term sustainability.

Despite these positive associations, the study also reveals a contrasting picture in the digital public
sphere. Analysis of 87,589 X mentions between April and August 2025 indicates that 56% of discourse about
MBG was negative. This result suggests that digital literacy, while fostering information adoption at the
individual level, does not automatically translate into positive sentiment at the collective level. Instead, online
narratives can become dominated by skepticism or critique.

The prevalence of negative sentiment on X points to a disconnect between literacy-driven information
adoption and public perception. Factors such as misinformation or ineffective engagement strategies may
explain why public discourse does not mirror the individual-level benefits of digital literacy (Evenstein Sigalov
& Tsybulsky, 2026). In the case of MBG, these dynamics illustrate how polarized conversations in digital spaces
can challenge the program’s legitimacy.
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Moreover, social media has the capacity to amplify negativity, giving disproportionate visibility to
critical or misleading narratives. Such amplification can undermine the effectiveness of official communication
efforts and weaken public confidence in programs like MBG (Hari et al.,, 2026). This highlights the need for
government and health organizations to develop more proactive and network-aware communication
approaches.

Ultimately, while digital literacy is essential for enabling citizens to adopt information effectively, the
negative sentiment surrounding MBG indicates that literacy alone is insufficient. Addressing misinformation
and shaping public perceptions must accompany literacy initiatives to ensure program success. A dual focus,
enhancing individual digital skills while actively managing online discourse, is therefore critical for
strengthening MBG’s impact and sustaining public trust in large-scale nutrition interventions.

The positive association between digital literacy and information adoption is increasingly supported
by contemporary research, which demonstrates that competencies such as information evaluation, source
appraisal, and critical thinking significantly enhance users’ uptake of health-related messages. Within the
context of the MBG program, these skills are vital for ensuring that citizens accurately understand the
program’s objectives and integrate them into their daily practices. This link highlights the importance of digital
health literacy as a foundational skill set for engaging with nutrition-related policies in the digital age.

Digital literacy and health literacy are closely interconnected. A recent study found that higher levels
of digital literacy are positively associated with health literacy scores, suggesting that individuals with stronger
digital skills are better equipped to comprehend health information (Yildirim, 2024). For the MBG program,
this indicates that communities with higher digital literacy may be more likely to understand the program’s
goals, evaluate its credibility, and adopt the recommended practices for child nutrition.

Moreover, digital health literacy has been linked to improved health outcomes more broadly. Evidence
shows that individuals with higher levels of digital literacy engage more effectively with available health
resources (Yuen et al., 2024). This finding aligns with the aims of MBG, which relies on public engagement to
achieve sustainable improvements in nutrition and reduce child malnutrition rates across Indonesia.

A critical factor in this relationship is the role of critical thinking, which enables individuals to assess
the reliability of health information found online. Studies have shown that those lacking critical thinking skills
are more likely to depend on unreliable sources, which can negatively affect their health-related decisions
(Dissen, 2023; Younis, 2025). Within the MBG context, weak critical thinking could leave some communities
vulnerable to misinformation about the program, potentially reducing trust and undermining uptake.

Training initiatives designed to improve digital literacy can therefore play a crucial role in empowering
citizens to engage with MBG more effectively. By equipping users to critically assess information, such
programs foster better health management behaviors and strengthen the credibility of nutrition policies
(Bertschi & Levin-Zamir, 2020). This suggests that embedding digital literacy interventions alongside MBG
communication strategies could amplify the program’s impact.

Nonetheless, while the overall benefits of digital literacy for health information adoption are evident,
some studies report mixed results regarding its effectiveness across different demographic groups. For
example, variations in age, education, and socioeconomic background influence the extent to which individuals
benefit from digital literacy (Yuen et al.,, 2024). For MBG, these disparities highlight the need for targeted
interventions that ensure inclusivity, particularly for vulnerable populations with limited digital access.

Taken together, the evidence reinforces the importance of digital literacy as both a determinant of health
literacy and a driver of program adoption. In the case of MBG, improving digital health literacy across diverse
communities not only supports more informed decision-making but also strengthens the program’s legitimacy
amid online criticism and misinformation. Tailored strategies that account for demographic disparities will be
essential to ensure that MBG’s benefits reach all population segments equitably.

The dominance of negative sentiment on X regarding the MBG program cannot be explained solely by
individual literacy levels. The sentiment analysis revealed that out of 87,589 mentions recorded between April
and August 2025, 56% were negative, 43% positive, and only 1% neutral. These results show how negativity
became the dominant tone in online discourse, creating a perception of widespread dissatisfaction with the
program. This imbalance cannot be attributed to literacy alone; rather, it reflects network-level mechanisms
that shape and amplify sentiment in digital spaces.

Echo chambers are among the primary drivers of this phenomenon. They are insulated online spaces
where users predominantly engage with like-minded perspectives, reinforcing their existing beliefs while
excluding opposing views (Lukac et al., 2025; Perera et al,, 2026). In the MBG context, echo chambers allowed
critical voices to dominate certain online communities, creating cycles of skepticism that were continuously
validated and amplified within closed networks. This explains why negative perceptions persisted despite
supportive narratives.
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Socio-cognitive biases strongly influence the formation of these echo chambers. Such biases limit the
diversity of viewpoints that individuals are willing to consider, reducing their exposure to alternative
perspectives (Duan et al,, 2020). For MBG, this means that even when credible program information was
available, those embedded in echo chambers were less likely to encounter or accept it. Instead, they reinforced
polarized attitudes toward the program, further entrenching distrust in official communication.

Algorithmic amplification also contributed significantly to the skewed distribution of sentiment. Social
media algorithms prioritize emotionally charged content, particularly posts that express anger and animosity
(Ayolov, 2026). In the MBG debate, algorithmic systems elevated hostile narratives, ensuring that critical
content reached wider audiences more quickly. This dynamic created an online environment in which negative
sentiment appeared dominant, overshadowing positive or neutral discussions.

The amplification of negative posts that gained significant traction further produced a collective
negativity bias. Posts critical of MBG spread more rapidly and widely, creating an echo effect where skepticism
appeared to outweigh support. As a result, online discourse surrounding MBG was disproportionately negative,
contributing to the perception that the program lacked public approval even though survey data indicated high
adoption among digitally literate individuals.

Beyond network-level mechanisms, psychological factors may also help explain why digital literacy
does not necessarily eliminate negative bias. Research on negativity bias suggests that individuals tend to pay
greater attention to negative information than to positive information because negative messages are often
perceived as more salient, emotionally engaging, and socially relevant (Robertson et al., 2023; Soroka et al,,
2019). Consequently, even highly digitally literate users who possess the skills to evaluate information
critically may still be more likely to notice, remember, and share negative content. In addition, confirmation
bias may reinforce this tendency, as individuals often seek and interpret information in ways that align with
their pre-existing beliefs and attitudes (Pennycook & Rand, 2021). Within the context of the MBG program,
users who are already skeptical of government initiatives may therefore be more receptive to critical
narratives, regardless of their level of digital competence.

Political and institutional factors may further contribute to the persistence of negative sentiment.
Public trust in government plays a crucial role in shaping how policy-related information is interpreted and
evaluated. When trust is low, citizens may be more inclined to question official narratives and give greater
credibility to critical or oppositional viewpoints (van der Meer & Hakhverdian, 2017). In highly visible public
programs such as MBG, online discussions may therefore reflect broader concerns about governance,
transparency, budget allocation, and policy implementation rather than the program’s nutritional objectives.
These dynamics help explain why negative sentiment can remain dominant even when individuals
demonstrate relatively high levels of digital literacy and information adoption (Jennings et al., 2021).

Influencer centrality further shaped this dynamic. Influencers embedded in these networks were able
to steer conversations by promoting negative perspectives on MBG, which were more likely to be reposted and
widely disseminated (Ullah et al., 2024). When such influencers framed MBG critically, their reach amplified
distrust and skepticism, entrenching negativity in public discussions. This explains why negative sentiment
outweighed positive sentiment, despite evidence that many individuals adopted MBG information when
assessed outside of social media contexts.

Despite this dominance of negativity, opportunities remain for positive discourse to emerge. Strategic
interventions aimed at diversifying content exposure and mitigating the effects of echo chambers could help
rebalance online narratives. For MBG, this means thatindividual digital literacy competencies, while important,
must be supported by structural communication strategies that address network-level dynamics. The findings
thus highlight the complexity of public sentiment on social media, where user competencies are often
overshadowed by echo chambers, algorithmic amplification, and influencer activity that collectively shape the
tone of online engagement.

Integrating the DigComp 2.2 framework with the Information Adoption Model (IAM) provides a
nuanced lens for analyzing how digital literacy influences information adoption in the Makan Bergizi
Gratis (MBG) program. At the micro-level, digital literacy enhances individual capacities to evaluate
information, while at the meso-level, network structures determine the visibility and spread of messages. This
dual perspective reveals that although digitally literate citizens may be able to discern credible information
about MBG, the broader online ecosystem can still amplify negative or misleading narratives.

At the micro-level, digital literacy plays a pivotal role in shaping how individuals evaluate the
credibility of online messages. Users with higher digital literacy are more adept at identifying misinformation
by focusing on metadata cues such as authorship, timestamps, or source credibility (Steinfeld, 2023). In the
MBG context, these skills are crucial for distinguishing official program information from unverified claims
circulating on platforms like X.
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The extended Information Adoption Model (EIAM) further underscores the importance of source
credibility and argument quality in shaping information adoption. Research suggests that digital literacy
enhances individuals’ ability to assess these factors, thereby influencing whether they adopt or reject messages
encountered online (Sun et al, 2019). Applied to MBG, this means that those with stronger literacy
competencies are more likely to adopt accurate nutrition information and support the program. In contrast,
those with weaker skills may be vulnerable to misinformation.

Civic online reasoning, considered a core dimension of digital literacy, is also critical. It encompasses
the ability to distinguish credible from false information, and is shaped by factors such as education and prior
exposure to credible news sources (Guath & Nygren, 2022). For MBG, civic online reasoning enables citizens to
critically engage in debates about the program, recognize misinformation and biased narratives, and reinforce
the legitimacy of government communication.

At the meso-level, however, network structures strongly influence which arguments gain visibility and
traction. Online discussions are shaped by the interactions among participants within these networks, where
the placement of messages and their relational ties determine whether they are amplified or overlooked
(Boschi et al.,, 2021). In the MBG debate, this means that even credible messages may remain peripheral if they
are not strategically positioned within influential parts of the network.

The structure of online debate trees also influences how messages are distributed and sampled.
Research shows that justified arguments may not always dominate; instead, network configurations determine
which messages are amplified (Boschi et al., 2021). In the MBG case, misinformation or critical narratives may
gain disproportionate visibility simply because of how discussions are organized and shared, regardless of the
actual quality of the arguments.

Finally, political contexts illustrate how network-level competence shapes the dissemination of
messages. Digital campaign competence, for example, affects how messages are perceived and engaged with,
reflecting the broader role of network structures in public communication (Minihold et al., 2025). For MBG,
this implies that beyond strengthening digital literacy at the micro-level, strategic interventions at the meso-
level are required to ensure that credible, evidence-based information about the program gains visibility and
influence. Without attention to these structural dynamics, even high levels of individual literacy may not suffice
to counteract the dominance of negative or misleading narratives.

The exploration of alternative accounts in sentiment analysis highlights the complexities of interpreting
online discourse surrounding the MBG program. Factors such as sample selection bias, measurement
limitations, and unobserved confounders can significantly shape the outcomes of sentiment studies (Table 6).
These methodological challenges emphasize the need for careful interpretation of findings, especially given the
polarized debates about MBG on platforms such as X. Robustness analyses, including subgroup regressions and
validation tests, therefore play an important role in clarifying the boundaries of inference.

Sample selection bias remains a critical issue in analyzing MBG-related sentiment. Social media
datasets often overrepresent specific demographics, such as younger, urban, and digitally active populations,
while underrepresenting rural or older citizens. This imbalance can skew conclusions, creating the impression
that negative sentiment dominates across all groups when, in reality, public opinion may be more
heterogeneous. As seen in other political contexts, such biases can lead to misleading generalizations about
program legitimacy and uptake.

Measurement limitations also complicate sentiment classification in the MBG discourse. Automated
tools often struggle to detect sarcasm and contextual irony, which are common in social media debates (Ortega
Bueno, 2025). For MBG, posts employing satire or coded language may be misclassified, distorting the overall
sentiment distribution. The informal and dynamic nature of online communication further compounds this
problem, highlighting the need for more sophisticated methodologies to achieve accurate sentiment analysis
(van der Velden et al., 2025).

Unobserved confounders pose additional challenges to interpreting MBG sentiment. Factors such as
political trust, partisanship, and message framing can influence public reactions without being explicitly
measured (Poria et al,, 2023). For instance, citizens skeptical of government initiatives in general may express
negativity toward MBG regardless of its actual merits. These unmeasured variables risk obscuring the true
relationship between sentiment and support for the program, complicating efforts to draw causal inferences
from sentiment data.

While robustness analyses, such as subgroup regressions or sentiment validation, can strengthen
findings about MBG-related discourse, they cannot fully eliminate these complexities. Instead, ongoing
methodological advancements and critical evaluations of sentiment tools are required to improve reliability.
For the MBG program, this means that sentiment analysis should be interpreted not as a definitive measure of
public opinion but as a component within a broader framework for digital engagement analysis,
complementing surveys, qualitative insights, and policy evaluations.
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Table 6: Potential biases in sentiment analysis of MBG and mitigation strategies

Potential-bias Impact on MBG sentiment analysis Mitigation strategy
Sample selection Overrepresentation of urban, young, and digitally active Use mixed data sources, complement
bias users may exaggerate negative sentiment. sentiment analysis with surveys and

demographic checks.

Measurement Misclassification of sarcasm, irony, or informal language Employ advanced NLP tools trained on
limitations distorts sentiment distribution (Farias & Rosso, 2017; contextual language and domain-specific
van der Velden et al,, 2025). corpora.
Unobserved Political trust, framing, or partisanship may influence Conduct robustness tests, subgroup analyses,
confounders sentiment without direct measurement (Poria et al,, and integrate qualitative data insights.
2023).

This study contributes to the theoretical understanding of digital competence frameworks by linking
them to information adoption in the food-policy domain, with a specific focus on the Makan Bergizi Gratis
(MBG) program. By examining how digital competencies influence public engagement with MBG, the research
demonstrates that digital literacy is not only a technical skill but also a determinant of how individuals navigate
food-related decision-making and policy communication in digital environments. This theoretical connection
reinforces the importance of embedding digital competence into the design and implementation of nutrition
programs.

A key theoretical contribution of this study lies in linking digital competence to food policy. The
findings suggest that individuals with higher digital skills are more likely to engage with information about
MBG, leading to greater acceptance and support for the program (Hamadeh, 2024). This implies that digital
literacy can serve as a bridge between government initiatives and public participation, ensuring that nutrition
policies resonate more effectively with their intended beneficiaries.

The research also builds on existing frameworks by incorporating perspectives from multiple
disciplines, including marketing and the social sciences, to develop a more comprehensive model of food-policy
dynamics in the digital age (Garcia-Leén & Teichert, 2024). In the context of MBG, this integrative approach
highlights how digital competencies interact with message quality, source credibility, and online sentiment,
providing a richer theoretical foundation for analyzing public responses to food policy interventions.

Methodologically, the study employs a concurrent mixed-methods design that combines quantitative
surveys with qualitative social media analytics. This approach enables a richer dataset and deeper insights into
consumer behavior, providing evidence of how digital literacy influences both individual-level information
adoption and collective sentiment toward MBG (Baragwanath, 2021). By capturing both structured survey
responses and organic social media discourse, the study demonstrates the value of integrating diverse methods
for evaluating public engagement with nutrition policies.

Finally, the study highlights the role of large-scale social media analytics in understanding real-time
consumer preferences and behaviors (Almashjari & Ismail, 2024). For MBG, this method reveals how online
sentiment polarization can shape the program’s legitimacy, while also offering actionable insights to improve
communication strategies. However, the findings also point to persistent challenges, such as the digital divide,
which may limit vulnerable populations’ access to credible information. Addressing these structural
inequalities will be essential to ensure that the benefits of MBG and the broader application of digital
competencies in food policy are equitably distributed.

To effectively counteract the amplification of negativity surrounding the MBG program and enhance
its public uptake, policymakers need to integrate literacy-raising interventions with network-aware strategies.
This multifaceted approach combines proactive and reactive measures, addressing not only the spread of
misinformation but also the conditions that make communities vulnerable to it. By doing so, the MBG program
can strengthen public trust and increase its legitimacy in the digital sphere.

One key component of this strategy is enhancing media literacy. Increasing public understanding of
media empowers individuals to evaluate sources of information and reduce susceptibility to misinformation
critically (Roozenbeek et al., 2023). Within the MBG context, improved media literacy would enable citizens to
distinguish credible government nutrition communication from misleading claims circulating online, thereby
reinforcing accurate perceptions of the program.

In addition, inoculation strategies provide a proactive way to equip individuals with knowledge of
common misinformation tactics before they encounter them. By strengthening cognitive resilience, such
strategies bolster defenses against false claims (Derstroff et al., 2023; Kozyreva et al., 2022). Applied to MBG,
inoculation could help communities resist narratives that attempt to discredit the program, ensuring that
misinformation does not erode support.
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Network-aware tactics are equally vital in shaping discourse about MBG (Table 7). Strategic influencer
engagement has proven effective in amplifying accurate messaging and countering misinformation (Kozyreva
et al, 2022; Roozenbeek et al., 2023). For MBG, collaborating with trusted local figures or community leaders
on digital platforms could enhance message reach and credibility. Similarly, message pre-bunking, which
delivers accurate information before exposure to misinformation, has been shown to reduce its impact (Bayiz
& Topcu, 2023; Tay et al, 2024). This preventive communication strategy could be embedded in MBG
campaigns to build anticipatory awareness among target audiences.

Finally, rapid-response monitoring systems are essential for detecting and countering misinformation
in real time. Implementing mechanisms that quickly identify misleading narratives and respond with
corrective information can prevent misinformation from spreading widely (Derstroff et al., 2023). For MBG,
such systems would enable policymakers to intervene swiftly when false claims gain traction online, thereby
preserving the program’s credibility and effectiveness. While these strategies are promising, consistent
implementation and sustained public engagement remain challenges, highlighting the need for ongoing
research and adaptive policy frameworks that support MBG’s long-term success.

Table 7: Literacy-raising interventions and network-aware tactics for MBG

Strategy type Specific intervention Application to MBG Expected outcome
Public campaigns to teach communities Reduced susceptibility to
Media literacy how to evaluate nutrition-related misinformation
Literacy-raising information online
| lati . Pre-exposure education on common Stronger public resistance to
noculation strategies misinformation tactics targeting MBG false claims
Strategic influencer Collaboration with trusted community Greater credibility and wider
engagement figures to share MBG messages reach of accurate information
Disseminating accurate MBG Reduced impact of false
Network-aware Message pre-bunking information before misinformation narratives
spreads
Rapid-response Real-time detection and correction of Limited spread and influence of
monitoring misinformation related to MBG misleading content

Future research on the MBG program should adopt longitudinal and experimental designs to advance
causal inference regarding digital literacy, information adoption, and public sentiment. Cross-sectional
analyses, while informative, are insufficient to capture the dynamic and evolving nature of digital engagement.
Longitudinal approaches would enable scholars to track how public attitudes toward MBG shift over time in
response to changes in communication strategies and online discourse, while experimental designs could isolate
the causal mechanisms underlying these dynamics. Such methodological innovations would enhance the rigor
of digital communication research in food-policy contexts and offer lessons for global nutrition initiatives.

Equally important is the exploration of mediation and moderation mechanisms to unpack the
complexity of digital engagement. For instance, future studies could examine whether exposure to influencers
moderates the relationship between digital literacy and information adoption, thereby shaping the legitimacy
of food programs like MBG. Insights into such mechanisms would not only refine theoretical models, such as
the Information Adoption Model, but also generate actionable knowledge for policymakers and practitioners
worldwide. Understanding how trusted voices amplify or diminish the effects of literacy provides a transferable
framework for designing evidence-based interventions across diverse cultural and policy contexts.

Finally, expanding sentiment and discourse analyses beyond X is crucial for enhancing the
generalizability of findings. While X captures real-time debates, platforms such as Facebook, Instagram, and
TikTok host broader, demographically diverse user bases and often serve as primary sources of health and
nutrition information for communities. Comparative, cross-platform analyses of MBG-related discourse would
illuminate platform-specific dynamics and reveal whether the mechanisms observed in one digital
environment hold elsewhere. Such insights would enrich the global literature on digital health communication,
supporting the design of inclusive, context-sensitive strategies to combat misinformation and strengthen
public trust in food-policy initiatives.

This study draws strength from its use of validated survey instruments and an extensive corpus of X
data, which together enhance both reliability and external validity. At the same time, it is important to
acknowledge the boundary conditions of these design choices. The exclusive reliance on X provides valuable
insights into real-time discourse, yet it inevitably excludes perspectives from users more active on platforms
such as Facebook, Instagram, or TikTok. Rather than undermining the contributions of this study, this
limitation highlights the need for future cross-platform investigations to capture a fuller spectrum of digital
engagement with food-policy initiatives such as the Makan Bergizi Gratis (MBG) program.
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A second consideration concerns the potential for classification noise in automated sentiment analysis.
While computational tools enable large-scale analysis efficiently, they face challenges in accurately detecting
sarcasm, irony, and context-specific expressions that often characterize online debates. This issue does not
diminish the robustness of the current findings but signals opportunities for refinement through the
integration of advanced natural language processing techniques and hybrid validation approaches. Such
methodological innovations could sharpen future assessments of how sentiment toward MBG and related
nutrition programs is expressed in digital environments.

So, the cross-sectional survey design places inherent constraints on causal inference. While the
present analysis provides strong evidence of associations between digital literacy and information adoption, it
cannot fully account for temporal dynamics or causal mechanisms. This limitation should be viewed as a
catalyst for methodological innovation, encouraging longitudinal and experimental designs that can deepen
causal understanding. Taken together, these considerations position the current study as a valuable empirical
foundation while charting clear directions for future research to advance global debates on digital literacy,
misinformation, and food-policy communication.

The findings of this study demonstrate that strengthening individual digital literacy is an essential step
toward enabling citizens to critically evaluate, adopt, and act upon accurate information. Higher levels of digital
competence enhance the ability to discern credible sources and interpret the quality of arguments, thereby
supporting more informed engagement with initiatives such as the MBG program. Yet the persistence of
polarized sentiment online reveals that literacy alone cannot fully insulate public discourse from
misinformation or the amplification of negative narratives.

The evidence underscores the importance of complementing individual-level literacy interventions
with structural approaches that address the dynamics of digital networks. Coordinated strategies that combine
literacy training, influencer engagement, algorithm-aware communication, and rapid-response systems can
ensure that accurate, evidence-based information achieves visibility in contested digital spaces. By bridging
individual competencies with meso-level infrastructures, policymakers can more effectively counter
misinformation and cultivate narratives that reinforce the legitimacy of public nutrition programs.

Taken together, these insights highlight a broader imperative for health and policy communication in
the digital age. Effective food communication is not only a matter of enhancing citizens’ critical skills but also
of designing network-aware strategies that shape the flow of information in equitable and trustworthy ways.
By aligning individual empowerment with structural innovation, programs like MBG can serve as a model for
global efforts to safeguard public health communication, advance nutrition equity, and strengthen resilience
against the systemic risks of misinformation.

This investigation explored the correlation between digital literacy and the uptake of online
information within the context of the Indonesia MBG initiative, simultaneously mapping public sentiment as
expressed on X during the program’s initial implementation phase (April-August 2025). The results indicate that,
at the individual level, elevated digital literacy correlates significantly with greater information adoption,
suggesting that digital proficiency augments users’ ability to assess and engage with policy-related material.
Simultaneously, the analysis of extensive social media data indicates that the collective online discourse
surrounding MBG is predominantly negative, suggesting that public narratives are influenced not only by
individual cognitive abilities but also by broader network dynamics and affective processes inherent to digital
platforms.

These findings, when considered collectively, suggest a structural tension between individuals’
informational competence and the formation of collective sentiment in networked public spaces. Although
individuals with digital literacy may possess superior abilities to evaluate and adopt information, the visibility
and dissemination of policy narratives are significantly affected by elements such as influencer centrality,
emotional amplification, and negativity bias. This observation emphasizes the limitations of strategies that focus
solely on enhancing individual digital skills and highlights the need to examine how digital communication
networks influence public meaning-making and the legitimacy of policy. This research contributes to the fields
of digital communication and social sciences by integrating the Digital Competence Framework (DigComp 2.2)
and the Information Adoption Model with large-scale sentiment and network analysis. The concurrent mixed-
methods approach used here demonstrates the value of combining survey data on individual skills with
analyses of collective discussions. This provides a clearer understanding of the complex ways in which people
engage with digital public policy. Future research could build on these findings by using longitudinal or
experimental designs, thereby expanding the analysis to include different platforms. This would allow for a
more in-depth examination of the causes and contextual differences in digital policy communication.
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In practical terms, the findings suggest that efforts to enhance digital literacy in nutrition policy
contexts should be complemented by communication strategies that are sensitive to network structures and
emotional dynamics. Strengthening individual capacity remains important, but it is unlikely to translate into
broader public acceptance without parallel efforts to engage influential actors, monitor emerging narratives,
and address misinformation in real time. For policymakers, embedding digital literacy within nutrition
programs while supporting adaptive, network-aware communication infrastructures may help foster more
balanced public discourse and sustain trust in large-scale social interventions, such as MBG.

For policymakers, these findings point to the importance of integrating literacy-centered
communication strategies with real-time digital engagement mechanisms. Agencies responsible for
implementing the MBG program should invest in continuous social media monitoring, collaborate with trusted
health professionals, educators, and community influencers, and develop rapid-response communication
protocols to address misinformation before it gains widespread visibility. In addition, targeted digital literacy
campaigns should be tailored to different demographic groups to ensure that accurate nutrition-related
information reaches diverse segments of society. By combining individual capacity-building with network-
aware communication interventions, policymakers can foster a more balanced public discourse and strengthen
long-term trust in large-scale nutrition initiatives.

Overall, this study highlights that the effectiveness of digital policy communication depends not only
on what individuals know or can do online but also on how information circulates, gains visibility, and acquires
meaning within digitally mediated public spheres. Recognizing and addressing this interaction between
literacy and emotion is essential for advancing inclusive, credible, and socially responsive approaches to
nutrition policy communication.
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