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Abstract

Obesity remains a significant public health challenge in Indonesia, partly driven by changes
in dietary patterns and increased consumption of energy-dense, nutrient-poor foods. Front-
of-package nutrition labeling (FOPNL) has been introduced globally as a strategy to support
healthier food choices by improving access to simplified nutrition information. In Indonesia,
the voluntary “Healthier Choice” logo represents the initial implementation of FOPNL,
although its use and public awareness remain limited. This study aimed to identify factors
associated with consumer behavior in choosing packaged foods with FOP labels. An
analytical observational study with a cross-sectional design was conducted in September 2024
among 282 adult followers of the Ilmugiziku social media platform, selected through stratified
random sampling. Data were collected using a self-administered online questionnaire and
analyzed using chi-square tests and multivariate logistic regression. More than half of
respondents (52.5%) demonstrated good food selection behavior. Bivariate analysis showed
significant associations between food choice behavior and gender, education level, nutrition
knowledge, and attitudes toward FOP labels (p < .05). In the final multivariate model, only
education level remained significantly associated with behavior, with higher-educated
respondents more likely to report good food selection behavior (AOR = 1.96, 95% CI [1.26,
3.16]). These findings indicate that education plays a central role in shaping consumer
engagement with simplified nutrition labels. Strengthening nutrition literacy and expanding
the clarity and reach of FOP labeling may support healthier food choices and contribute to
national efforts to reduce diet-related non-communicable diseases while advancing universal
health coverage and health system resilience.
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Introduction

Obesity remains a significant public health concern globally and in Indonesia, partly
associated with changes in dietary patterns and the increasing availability of energy-dense,
nutrient-poor foods (Sulistiadi, Wasir, Astriana, et al., 2024; World Obesity Federation, 2023).
Such dietary patterns contribute to metabolic disturbances and elevate the risk of non-
communicable diseases (NCDs), which remain a substantial burden for the health system.
Evidence indicates that excessive intake of sugar and saturated fat affects glucose regulation,
adiposity, and cardiometabolic outcomes, highlighting the importance of strategies that
support healthier food choices among the population (Ahmed et al., 2024; Alamnia et al., 2023;
Babalola et al., 2025).

Food labeling is one of the strategies introduced to improve public access to nutritional
information and to encourage more informed food choices. Nutrition information can be
presented in a detailed Nutrition Information Table (NIT) or in simplified forms such as Front-
of-Package Nutrition Labeling (FOPNL) (Afroza et al., 2024; Hammond et al., 2023). FOPNL
provides key nutrient information on the front of product packaging and is intended to be
easier to notice and interpret, particularly for consumers who may have limited time or lower
nutrition literacy. These labels may display numerical values or incorporate symbols, colors,
or summary ratings to help consumers assess a product’s nutritional attributes more quickly
(Konig et al., 2025; Muzzioli et al., 2025; Shrestha et al., 2023).

Evidence from various countries suggests that consumers may rely more on simplified front-
of-package labels than back-of-package nutrition tables when making purchasing decisions
(Oswald et al., 2022; Penzavecchia et al., 2022). Studies also indicate that FOPNL may help
consumers distinguish between products with different nutritional profiles, and that clearer,
more interpretive formats can improve understanding and influence product selection to
some extent (Braesco & Drewnowski, 2023; Crosbie et al., 2023). In some settings, the
introduction of FOPNL has been accompanied by gradual product reformulation, indicating
that nutritional labeling may also influence industry practices (Ganderats-Fuentes & Morgan,
2023). Research from Brazil further suggests that, under certain conditions, FOPNL may
contribute to small reductions in overweight and obesity prevalence and may be associated
with modest reductions in obesity-related health expenditures over several years, with an
estimated reduction of approximately US$5.5 million in direct public healthcare costs related
to obesity-associated chronic diseases over five years (Faria et al., 2023).

In Indonesia, a voluntary “Healthier Choice” logo has been introduced for selected food
products as an initial form of FOPNL (Food and Drug Authority of the Republic of Indonesia
[BPOM], 2024). While this initiative provides a reference for consumers seeking healthier
options, its application remains limited due to its voluntary nature. International findings
show that evaluative and easy-to-interpret formats —such as color-coded indicators or star
ratings —are often preferred and may support quicker decision-making, although the extent
to which these findings apply in Indonesia may depend on local cultural, economic, and
environmental contexts (Bassetti et al., 2023; Pries et al., 2024). While some studies report that
consumers perceive simplified labels as helpful in identifying healthier products, the majority
of existing research in Indonesia focuses on consumer preferences for labeling formats rather
than behavioral determinants of label use (Aldera et al., 2024; Champeny et al., 2023; Konig et
al., 2025).
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Understanding the factors that influence consumer behavior regarding FOPNL is particularly
relevant in Indonesia’s current health policy landscape (Gonzalez et al., 2025). National efforts
to strengthen universal health coverage (UHC) and build a more resilient health system
increasingly emphasize preventive actions, including addressing modifiable dietary risks. As
dietary-related NCDs contribute significantly to service utilization and financial pressures on
the health system, improvements in health literacy —including the ability to interpret
nutrition labels—may support broader goals of reducing avoidable disease burdens and
promoting healthier population behaviors (Sulistiadi, Wasir, Thalib, et al., 2024; Wasir,
Irawati, Makady, Postma, Goettsch, Buskens, et al., 2019; Wasir, Irawati, Makady, Postma,
Goettsch, Feenstra, et al., 2019).

Despite this importance, research examining the determinants of consumer behavior in using
FOPNL in Indonesia remains limited. Very few studies have assessed how sociodemographic
factors, nutrition knowledge, and attitudes influence the selection of packaged foods with
FOPNL. This creates a critical evidence gap for ongoing public health interventions and
nutrition education efforts. Therefore, this study aimed to identify factors associated with
consumer behavior in choosing packaged foods with front-of-package labels.

Materials and methods

Study design

This study employed an analytical observational approach with a cross-sectional design. All
independent and dependent variables were measured at a single point in time.

Setting

Data collection was conducted in September 2024 through the Ilmugiziku social media
platform (See https:/ /ilmugiziku.com/).

Participant

Participants were Instagram followers of Imugiziku aged 18 years or older who consented to
take part in the study. The minimum required sample size was calculated using the
Lemeshow formula, yielding an estimated minimum of 152 respondents. A total of 282
respondents were ultimately included using stratified random sampling (Lemeshow, 1990).

Instrument

The independent variables in this study included gender, age, education level, occupation,
nutritional status, nutrition knowledge, and attitudes toward FOP labels. Nutrition
knowledge was measured using 10 true/false questions on nutrition labels and FOP
information; correct answers were scored 1, and incorrect answers were scored 0. The total
score was classified into three categories: good (= 80), moderate (60-79), and poor (< 60),
adapted from standard knowledge assessment criteria commonly used in cognitive
evaluation frameworks (Anderson & Krathwohl, 2001). Attitudes toward FOP labels were
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measured using eight Likert-scale statements, four positive and four negative. Response
options ranged from strongly agree to strongly disagree and were scored from 4 to 0 based on
standard attitude measurement procedures (DeVellis, 2017; Likert, 1932). The total attitude
score was assessed for normality using the Shapiro-Wilk test. Because the distribution was
non-normal, the median value of 18.0 was used as the cut-off point. Scores below 18.0 were
categorized as negative attitudes, and scores 18.0 or higher as positive attitudes.

The dependent variable, behavior in choosing packaged food, was assessed using 28 questions
regarding reading product labels, nutritional information, and the use of FOP labels. Response
categories included never, rarely, often, and always, each scored 0-3. Because the distribution
of total scores was normal, the mean of 50.6 was used as the cut-off, with scores below 50.6
categorized as poor behavior and scores 50.6 or higher as good behavior. Nutritional status
was assessed using Body Mass Index (BMI), calculated from self-reported weight and height

(kg/m?).

Classification followed the World Health Organization (WHO) Asian cut-off points:
underweight (< 18.5), normal (18.5-22.9), overweight (23.0-24.9), and obese (= 25.0) (World
Health Organization Expert Consultation, 2004). Additional sociodemographic variables
included gender, age, educational background, occupation, and nutritional status. All
instruments underwent validity and reliability testing among 25 respondents, following
established psychometric standards, and all items met the required criteria (Nunnally, 1978;
Tavakol & Dennick, 2011).

Data collection

Data were collected using a self-administered online questionnaire completed independently
by respondents.

Data analysis

Data were analyzed using SPSS version 29. Bivariate analysis was conducted using chi-square
tests to examine the association between each independent variable and food choice behavior.
Variables that met the inclusion criteria were then entered into a multivariate logistic
regression model to identify the factors most strongly associated with choosing packaged
foods with FOP labels. Logistic regression was also used to estimate adjusted odds ratios
while controlling for potential confounding variables.

Ethical approval

This study received ethical approval from the Research Ethics Committee of Universitas
Pembangunan Nasional “Veteran” Jakarta on 4 September 2024 (No. 371/1X/2024/KEP).

Results

Respondent characteristics

805



Factors Associated with Consumer Behavior in Selecting Packaged Foods with Front-of-Package
Nutrition Labeling (FOPNL)

A total of 282 respondents participated in this study. Most respondents were female (58.5%)
and younger than 30 years (59.9%). More than half had completed a college education (56.4%)
and were employed (59.6%). The majority had normal nutritional status (67.7%), while 13.1%
were categorized as obese, 10.3% overweight, 6.7% underweight, and 2.1% severely
underweight. The distribution of respondent characteristics is presented in Table 1.

Table 1: Frequency Distribution of Respondent Characteristics

Variable Frequency (n) Percentage (%)

Gender

Female 165 58.5

Male 117 41.5
Age

<30 years 169 59.9

= 30 years 113 40.1
Education Level

High School or below 123 43.6

College/ university 159 56.4
Occupation

Unemployed/ student 114 40.4

Employed 168 59.6
Nutritional Status

Obese 37 13.1

Overweight 29 10.3

Normal 191 67.7

Underweight 19 6.7

Severely underweight 6 21

Knowledge, attitudes, and behavior related to FOP labels

A total of 148 respondents (52.5%) demonstrated good behavior in their choice of packaged
foods, while 134 respondents (47.5%) showed poor behavior. Nutrition knowledge was
categorized as good (41.5%), moderate (28.7%), and poor (29.8%). Attitudes toward FOP labels
were nearly evenly distributed between positive (50.7%) and negative (49.3%). Details are
presented in Table 2.

Table 2: Distribution of knowledge, attitude, and food selection behavior

Variable Frequency Percentage (%)

Food Selection Behavior

Poor 134 47.5

Good 148 525
Knowledge

Poor 84 29.8

Moderate 81 28.7

Good 117 415
Attitude

Negative 139 49.3

Positive 7 143 7 50.7
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Bivariate analysis

Bivariate analysis showed significant associations between food choice behavior and gender,
education level, knowledge level, and attitude toward FOP labels (p < .05). No significant
association was found for age, occupation, or nutritional status. Detailed results are presented
in Table 3.

Table 3: Bivariate analysis of factors associated with food choice behavior

Variable Category Comparison p value
Gender Male vs Female .029*
Age <30 vs 2 30 years 184
Education level High school or below vs College/university .006*
Occupation Employed vs Unemployed/student 272
Nutritional status Normal vs Others 411
Knowledge level Good/Moderate vs Poor .005*
Attitude toward FOP labels Positive vs Negative , .023*

Note: *p < .05 indicates statistically significant association.
Multivariate Analysis

A multivariate logistic regression analysis was conducted to identify the most influential
factors. Only education level remained statistically significant in the final model. Respondents
with a college or university education had higher odds of demonstrating good food selection
behavior than those with a high school education or less (AOR =1.96, 95% CI [1.26, 3.16], p =
.006). The final multivariate model is shown in Table 4.

Table 4: Final multivariate logistic regression model

. Adjusted Odds Ratio 0
Variable (AOR) 95% CI p value
Education level 1.96 1.26-3.16 .006*

Note: *p < .05 indicates statistically significant association.

Discussion

This study examined factors associated with consumer behavior in choosing packaged foods
with front-of-package (FOP) nutrition labels among adults in Indonesia. More than half of the
respondents demonstrated good food selection behavior, indicating that many consumers are
beginning to incorporate nutrition information into their food choices. However, the findings
also show that awareness and consistent use of FOP labels remain limited, reflecting gaps in
public familiarity with simplified labeling systems (Dorisse et al., 2025; Ikonen et al., 2020; Li
et al., 2025).

Consistent with theoretical frameworks such as the Theory of Planned Behavior, food-related
decisions are shaped by a combination of knowledge, attitudes, and contextual factors (Ajzen,
1991). The bivariate analysis showed that knowledge and attitudes were significantly
associated with food choice behavior, suggesting that individuals who better understand
nutrition labels and hold more positive views toward FOP systems are more likely to use them
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when selecting products. This is aligned with global evidence showing that knowledge
supports comprehension and label use, while positive attitudes strengthen behavioral
intentions toward healthier choices (Roberto et al., 2021; Talati et al., 2019).

Despite these associations, education level emerged as the only variable that remained
significant in the multivariate model. This indicates that education may operate as an
overarching factor influencing nutrition literacy, cognitive ability to interpret health
information, and motivation to apply nutrition guidance when making food choices. Similar
findings have been reported in other settings, where higher educational attainment correlates
strongly with diet quality and label use (Ikonen et al., 2020; Talati et al., 2019). The strong
predictive power of education in this study suggests that structural determinants of health
literacy play a central role in shaping consumer engagement with FOP labels in Indonesia.

Gender was significantly associated with behavior in the bivariate analysis, with women
demonstrating more favorable label-related behavior. This is consistent with research
indicating that women, across many contexts, tend to be more health-conscious and more
engaged in nutrition-related decisions compared to men (Acton et al., 2022; Bhawra et al.,
2023). However, this association did not persist in the multivariate analysis, suggesting that
its effect may be mediated by underlying sociodemographic or psychosocial factors such as
education, motivation, or exposure to health information.

Other variables —including age, occupation, and nutritional status—were not significantly
associated with food choice behavior. This differs from findings in several international
studies where older adults report greater attention to food labels or where individuals with
higher BMI show heightened interest in nutritional information due to health concerns (Acton
et al., 2023; Elshaer et al., 2025; Jabbour Al Maalouf et al., 2025). In the Indonesian context,
rapid changes in digital food environments, widespread availability of processed foods, and
varying access to health communication may dilute the effects of age or nutritional status on
food-related decisions (Elmira & Suryahadi, 2025; Wasir et al., 2025).

The findings offer several implications for public health policy. Indonesia’s current FOP
initiative — the voluntary “Healthier Choice” logo—has limited visibility and reach, which
may explain why many respondents report rarely noticing or using FOP labels. International
evidence suggests that interpretive, standardized, and mandatory FOP systems may improve
comprehension and influence choices more effectively than voluntary schemes (Ganderats-
Fuentes & Morgan, 2023; Singh et al., 2021). Enhancing the clarity, consistency, and policy
status of FOP labeling could increase its impact at the population level.

These findings are also relevant for Indonesia’s broader efforts to strengthen universal health
coverage (UHC) and health system resilience. Diet-related NCDs account for substantial
health service utilization and financial pressures within the national insurance system.
Improving population capacity to interpret and use nutrition labels represents an upstream
prevention strategy that supports healthier diets and may reduce avoidable NCD burdens
(Apriningsih et al., 2025; Sulistiadi, Wasir, Thalib, et al., 2024).

This study has several limitations. The online data collection method may introduce selection
bias toward younger and more digitally connected populations. The cross-sectional design
prevents causal inference, and the use of self-reported measures may not fully capture actual
purchasing behavior. Nonetheless, the study provides crucial initial evidence regarding
determinants of FOP-related behavior in Indonesia. It highlights the central role of education
as a structural factor shaping nutrition literacy and consumer decision-making. Future
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research should explore how different FOP formats influence purchasing decisions in real-
world settings, examine disparities in label use across diverse socioeconomic groups, and
assess the effectiveness of communication strategies to strengthen nutrition literacy.

Conclusion

This study found that education level was the strongest determinant of consumer behavior in
choosing packaged foods with front-of-package labels. Nutrition knowledge and attitudes
were also associated with healthier food choice behavior in unadjusted analyses, although
their effects appeared to be mediated by education. These findings underscore the importance
of improving nutrition literacy and strengthening public understanding of simplified
nutrition labelling systems. Efforts to expand and standardize FOP labelling —coupled with
targeted education initiatives —may enhance the role of nutrition labels in supporting
healthier food choices. Such measures are aligned with Indonesia’s priorities to reduce diet-
related non-communicable diseases and to strengthen universal health coverage and health
system resilience through preventive and health-promoting strategies.

Acknowledgments

The authors would like to express sincere appreciation to all respondents and the Ilmugiziku
platform community for their participation in this study.

Funding

This research was funded by the Directorate of Research, Technology, and Community
Service (DRTPM), Ministry of Education, Culture, Research, and Technology, under Grant
Number 0459/E5/PG.02.00/2024.

References

Acton, R. B., Kirkpatrick, S. I., & Hammond, D. (2022). Comparing the effects of four front-of-package
nutrition labels on consumer purchases of five common beverages and snack foods: Results from
a randomized trial. Journal of the Academy of Nutrition and Dietetics, 122(1), 38-48.
https://doi.org/10.1016/j.jand.2021.07.014

Acton, R. B,, Rynard, V. L., Adams, J., Bhawra, J., Cameron, A. J., Contreras-Manzano, A., Davis, R. E.,
Jauregui, A., Sacks, G., Thrasher, J. F., Vanderlee, L., White, C. M., & Hammond, D. (2023).
Awareness, use and understanding of nutrition labels among adults from five countries: Findings
from the 2018-2020 International Food Policy Study. Appetite, 180, Article 106311.
https://doi.org/10.1016/j.appet.2022.106311

Afroza, U., Abrar, A. K., Nowar, A., Sobhan, S. M. M., Ide, N., & Choudhury, S. R. (2024). Global
overview of government-endorsed nutrition labeling policies of packaged foods: A document
review. Frontiers in Public Health, 12, Article 1426639.
https://doi.org/10.3389/fpubh.2024.1426639

809



Factors Associated with Consumer Behavior in Selecting Packaged Foods with Front-of-Package
Nutrition Labeling (FOPNL)

Ahmed, A., Imran, A., R. Wei, C., Nadeem, R., Shankar, A., Balaji, J., Islam, F., & Befa Kinki, A. (2024).
Contribution of ultra-processed foods to increased obesity and non-communicable diseases.
Cogent Food & Agriculture, 10(1), Article 2438405. https:/ /doi.org/10.1080/23311932.2024.2438405

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes,
50(2), 179-211. https:/ /doi.org/10.1016 /0749-5978(91)90020-T

Alamnia, T. T., Sargent, G. M., & Kelly, M. (2023). Dietary patterns and associations with metabolic risk
factors for non-communicable disease. Scientific Reports, 13(1), Article 21028.
https://doi.org/10.1038 /s41598-023-47548-0

Aldera, Apriningsih, A., & Wasir, R. (2024). Efektivitas front of package (FoP) nutrition labelling dalam
pengendalian obesitas [Effectiveness of front-of-package (FoP) nutrition labelling in controlling
obesity]. Health Information: Jurnal Penelitian, 16(3), Article €1590.
https:/ /doi.org/10.36990/hijp.v16i3.1590

Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for learning, teaching and assessing: A revision of
Bloom’s Taxonomy of educational objectives. Longman.

Apriningsih, A., Ayu Arini, F., & Meiyetriani, E. (2025). Spatial analysis of metabolic syndrome among
healthcare workers in a suburban area. BIO Web of Conferences, 153, Article 02006.
https:/ /doi.org/10.1051/bioconf /202515302006

Babalola, O. O., Akinnusi, E., Ottu, P. O., Bridget, K., Oyubu, G., Ajiboye, S. A., Waheed, S. A., Collette,
A. C,, Adebimpe, H. O., Nwokafor, C. V., Oni, E. A., Aturamu, P. O., & Iwaloye, O. (2025). The
impact of ultra-processed foods on cardiovascular diseases and cancer: Epidemiological and
mechanistic ~ insights.  Aspects  of  Molecular ~ Medicine, 5,  Article  100072.
https:/ /doi.org/10.1016/j.amolm.2025.100072

Bassetti, E., Blankenship, J., White, . M., Sweet, L., Threapleton, D., & Pries, A. M. (2023). Benchmarking
the nutrient composition and labelling practices of dry or instant cereals for older infants and
young children across seven Southeast Asian countries. Maternal & Child Nutrition, 19(52), Article
€13603. https://doi.org/10.1111/mcn.13603

Bhawra, J., Kirkpatrick, S. I, Hall, M. G., Vanderlee, L., Thrasher, J. F., Jauregui de la Mota, A., &
Hammond, D. (2023). A five-country study of front- and back-of-package nutrition label
awareness and use: Patterns and correlates from the 2018 International Food Policy Study. Public
Health Nutrition, 26(1), 275-286. https:/ / doi.org/10.1017 /S1368980022002257

Braesco, V., & Drewnowski, A. (2023). Are front-of-pack nutrition labels influencing food choices and
purchases, diet quality, and modeled health outcomes? A narrative review of four systems.
Nutrients, 15(1), Article 205. https:/ /doi.org/10.3390/nu15010205

Champeny, M., Yuen-Esco, K., Juniza, E., Sy, N. Y., Kane, R., Badham, J., Mulder, A., & Pries, A. M.
(2023). Accuracy of declared nutrient content on labels of commercial complementary food
products in Cambodia, Indonesia and Senegal. Maternal & Child Nutrition, 19(3), Article e13504.
https://doi.org/10.1111/mcn.13504

Crosbie, E., Gomes, F. S., Olvera, J., Rincén-Gallardo Patifio, S., Hoeper, S., & Carriedo, A. (2023). A
policy study on front-of-pack nutrition labeling in the Americas: Emerging developments and
outcomes. The Lancet Regional Health - Americas, 18, Article 100400.
https://doi.org/10.1016/j.1ana.2022.100400

DeVellis, R. F. (2017). Scale development: Theory and applications. Sage.

Dorisse, A., Charry, K., & Parguel, B. (2025). When multi-labelling backfires: The influence of
sustainability FOP labels valence and orientation. Appetite, 213, Article 108055.
https://doi.org/10.1016 /j.appet.2025.108055

Elmira, E. S., & Suryahadi, A. (2025). The impact of super apps on the nutrition transition in low- and
middle-income countries: Evidence from Indonesia. Economics & Human Biology, 59, Article
101524. https:/ /doi.org/10.1016/j.ehb.2025.101524

Elshaer, I. A., Azazz, A. M. S., AL-Maaitah, R. A, Fayyad, S., Salama, M. A., & Mansour, M. A. (2025).
Scrolling the menu, posting the meal: Digital menu effects on foodstagramming continuance.
Tourism and Hospitality, 6(5), Article 222. https:/ /doi.org/10.3390/ tourhosp6050222

Faria, N. C. de, Andrade, G. M. de P., Ruas, C. M,, Claro, R. M., Braga, L. V. M., Nilson, E. A. F,, &
Anastacio, L. R. (2023). Impact of implementation of front-of-package nutrition labeling on sugary
beverage consumption and consequently on the prevalence of excess body weight and obesity
and related direct costs in Brazil: An estimate through a modeling study. PLOS ONE, 18(8), Article
€0289340. https:/ /doi.org/10.1371/journal.pone.0289340

810



Aldera et al.

Food and Drug Authority of the Republic of Indonesia (BPOM). (2024, April 1). Peraturan Badan
Pengawas Obat dan Makanan Nomor 6 Tahun 2024 tentang Perubahan Kedua atas Peraturan Badan
Pengawas Obat dan Makanan Nomor 31 Tahun 2018 tentang Label Pangan Olahan [Regulation of the
Food and Drug Authority of the Republic of Indonesia No. 6 of 2024 on the second amendment
to BPOM  Regulation No. 31 of 2018 on  processed food labels].
https:/ /standarpangan.pom.go.id /dokumen/ peraturan/202x/ peraturan-bpom-no-6-tahun-
2024.pdf

Ganderats-Fuentes, M., & Morgan, S. (2023). Front-of-package nutrition labeling and its impact on food
industry practices: A systematic review of the evidence. Nutrients, 15(11), Article 2630.
https:/ /doi.org/10.3390/nu15112630

Gonzalez, W., Sari, E. K, Sutrisna, A., Félix, Z., Ernada, N., Dibyareswati, A. D., & Taillie, L. S. (2025).
Indonesian adolescents” perceptions of front-of-package labels on packaged food and drinks.
Current Developments n Nutrition, 9(4), Article 104586.
https://doi.org/10.1016/j.cdnut.2025.104586

Hammond, D., Acton, R. B., Rynard, V. L., White, C. M., Vanderlee, L., Bhawra, J., Reyes, M., Jauregui,
A., Adams, J., Roberto, C. A., Sacks, G., & Thrasher, J. F. (2023). Awareness, use and understanding
of nutrition labels among children and youth from six countries: Findings from the 2019 - 2020
International Food Policy Study. International Journal of Behavioral Nutrition and Physical Activity,
20(1), Article 55. https:/ /doi.org/10.1186/s12966-023-01455-9

Ikonen, I., Sotgiu, F., Aydinli, A., & Verlegh, P. W. ]. (2020). Consumer effects of front-of-package
nutrition labeling: An interdisciplinary meta-analysis. Journal of the Academy of Marketing Science,
48(3), 360-383. https:/ /doi.org/10.1007 /s11747-019-00663-9

Jabbour Al Maalouf, N., Sayegh, E., Makhoul, W., & Sarkis, N. (2025). Consumers’ attitudes and
purchase intentions toward food ordering via online platforms. Journal of Retailing and Consumer
Services, 82, Article 104151. https:/ /doi.org/10.1016/j.jretconser.2024.104151

Konig, L. M., Akad, E., Gunawan, G., Rocha Gonzalez, D. V., & Dorlach, T. (2025). Nutri-score and
nutrition warning labels are effective in guiding hypothetical choice in Indonesia, Mexico, and
Turkiye: Results from a cross-country online experiment. International Journal of Behavioral
Medicine. https:/ /doi.org/10.1007 /s12529-025-10391-w

Lemeshow, S. (1990). Adequacy of sample size in health studies. World Health Organization.

Li, J., Zhang, ]., Hu, X, Sun, Y., Yu, J.,, Wang, P, Tang, ]., Hua, M., Chen, K., & Na, L. (2025). Factors
influencing awareness of beverage grading policies and their association with beverage
consumption patterns. Journal of Health, Population and Nutrition, 44(1), Article 290.
https:/ /doi.org/10.1186/541043-025-01040-9

Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology.

Muzzioli, L., Maddaloni, L., Pintavalle, M., Poggiogalle, E., Di Vincenzo, O., Migliaccio, S., Vinci, G., &
Donini, L. M. (2025). Toward multidimensional front-of-pack labels: Integrating nutritional,
environmental, and  processing information. Nutrients, 17(14),  Article  2258.
https:/ /doi.org/10.3390/nul7142258

Nunnally, J. C. (1978). An overview of psychological measurement. In W. E. Craighead, A. E. Kazdin,
& J.]. Mahoney (Eds.), Clinical diagnosis of mental disorders (pp. 97-146). Springer.

Oswald, C., Adhikari, K., & Mohan, A. (2022). Effect of front-of-package labels on consumer product
evaluation and preferences.  Current  Research in  Food  Science, 5, 131-140.
https:/ /doi.org/10.1016/j.crfs.2021.12.016

Penzavecchia, C., Todisco, P., Muzzioli, L., Poli, A., Marangoni, F., Poggiogalle, E., Giusti, A. M., Lenzi,
A., Pinto, A., & Donini, L. M. (2022). The influence of front-of-pack nutritional labels on eating
and purchasing behaviors: A narrative review of the literature. Eating and Weight Disorders -
Studies on Anorexia, Bulimia and Obesity, 27(8), 3037-3051. https:/ /doi.org/10.1007 / s40519-022-
01507-2

Pries, A. M., Bassetti, E., Badham, J., Baker, P., Blankenship, J., Dunford, E. K., & Kupka, R. (2024).
Ultraprocessing and presence of additives in commercially produced complementary foods in
seven Southeast Asian countries: A cross-sectional study. The American Journal of Clinical Nutrition,
120(2), 310-319. https:/ /doi.org/10.1016/j.ajcnut.2024.04.003

Roberto, C. A., Ng, S. W., Ganderats-Fuentes, M., Hammond, D., Barquera, S., Jauregui, A., & Taillie,
L. S. (2021). The influence of front-of-package nutrition labeling on consumer behavior and

811



Factors Associated with Consumer Behavior in Selecting Packaged Foods with Front-of-Package
Nutrition Labeling (FOPNL)

product reformulation. Annual Review of Nutrition, 41(1), 529-550.
https:/ /doi.org/10.1146 /annurev-nutr-111120-094932

Shrestha, A., Cullerton, K., White, K. M., Mays, J., & Sendall, M. (2023). Impact of front-of-pack nutrition
labelling in consumer understanding and use across socio-economic status: A systematic review.
Appetite, 187, Article 106587. https:/ /doi.org/10.1016/j.appet.2023.106587

Singh, S., Naicker, A., & Memela, S. N. (2021). Categorizing foods by relative healthfulness: A scoping
review of front of pack labelling. International Journal of Environmental Research and Public Health,
18(22), Article 11980. https:/ /doi.org/10.3390/ijerph182211980

Sulistiadi, W., Wasir, R., Astriana, Al Aufa, B., Rahayu, S., Thalib, W., & Rahma, F. A. (2024).
Investigating the association between physical fitness and blood pressure among healthcare
workers in Indonesia. Discover  Social ~ Science and  Health, 4(1), Article 70.
https:/ /doi.org/10.1007 /s44155-024-00129-6

Sulistiadi, W., Wasir, R., Thalib, W., Ayuningtyas, D., Bawazier, N., & Buskens, E. (2024). Building
health systems resilience: Understanding the social, economic, and cultural impacts of climate
change from stakeholders” perspectives in Indonesia. Archives of Public Health, 82(1), Article 168.
https:/ /doi.org/10.1186/513690-024-01403-4

Talati, Z., Egnell, M., Hercberg, S., Julia, C., & Pettigrew, S. (2019). Consumers’ perceptions of five front-
of-package nutrition labels: An experimental study across 12 countries. Nutrients, 11(8), Article
1934. https:/ /doi.org/10.3390/nu11081934

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of Medical
Education, 2, 53-55. https:/ /doi.org/10.5116/ijme.4dfb.8dfd

Wasir, R., Irawati, S., Makady, A., Postma, M., Goettsch, W., Buskens, E., & Feenstra, T. (2019). Use of
medicine pricing and reimbursement policies for universal health coverage in Indonesia. PLOS
ONE, 14(2), Article e0212328. https:/ /doi.org/10.1371/journal.pone.0212328

Wasir, R., Irawati, S., Makady, A., Postma, M., Goettsch, W., Feenstra, T., & Buskens, E. (2019). The
implementation of HTA in medicine pricing and reimbursement policies in Indonesia: Insights
from multiple stakeholders. PLOS ONE, 14(11), Article e0225626.
https://doi.org/10.1371/journal.pone.0225626

Wasir, R., Rahma, F. A., Ariyanto, J., Syamsir, S. B., Suparni, S., Raharjo, A., Jannah, F., & Basrowi, R.
W. (2025). Strengthening Health System Resilience through Digital Health: Challenges and
Prospects in Indonesia’s Rural and Remote Regions - A Scoping Review Protocol. The Open Public
Health Journal, 18(1), Article €18749445393540.
https:/ /doi.org/10.2174/0118749445393540250506115107

World Health Organization Expert Consultation. (2004). Appropriate body-mass index for Asian
populations and its implications for policy and intervention strategies. The Lancet, 363(9403), 157-
163. https:/ /doi.org/10.1016/S0140-6736(03)15268-3

World Obesity Federation. (2023). World obesity atlas 2023 (R. Lobstein, ]. Leach, & J. Powis, Eds.).
https:/ /www.worldobesity.org/resources/resource-library /world-obesity-atlas-2023

812



