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This study examines the impact of a nutrition education
program on improving nutrition literacy and promoting
healthier eating behaviour among urban adolescents. The
intervention aimed to enhance participants' knowledge of
nutrition and encourage the adoption of healthier dietary
habits. A quantitative research design was employed, with
an experimental group receiving nutrition education and a
control group not participating in the program. Pre- and post-
tests were used to measure changes in nutrition literacy and
eating behaviour. Statistical analyses, including paired
sample t-tests, regression analysis, and ANOVA, were
conducted to assess the effectiveness of the intervention. The
results indicated that adolescents in the experimental group
showed significant improvements in both nutrition literacy

and healthy eating behaviour, with a reduction in the
consumption of unhealthy foods. Socio-economic status did
not significantly influence the effectiveness of the program,
suggesting that nutrition education can be effective across
diverse socio-economic backgrounds. This study contributes
to the growing body of literature on nutrition education and
provides valuable insights for developing effective
interventions to combat poor dietary habits among urban
youth. The findings highlight the importance of nutrition
education as a tool for promoting long-term health
improvements in adolescent populations.

Behavior Change

INTRODUCTION

This study explores how urban adolescents, particularly vulnerable to unhealthy
eating habits, benefit from targeted nutritional education interventions. Adolescence
is a critical time when individuals form lasting dietary behaviors, impacting future
health outcomes, including the risk of obesity and chronic diseases.

Recent studies underscore the effectiveness of nutrition education programs in
positively influencing adolescents' eating habits, often through school-based
interventions. Schools serve as ideal settings for these programs since they can reach
a large population of adolescents regularly and have a structured environment that
encourages consistent behavioral reinforcement (Piuvezam et al., 2023). Research
has shown that integrating these programs with family involvement and curriculum
adjustments enhances their effectiveness by aligning home and school environments
to support healthy choices (Cambridge et al., 2023). A systematic review of school-

176

Copyright © 2024 by Author, Published by Magenta Journal De Healthymedi. This is an open access
article under the CC BY-SA License (https://creativecommons.org/licenses/by-sa/4.0).


https://doi.org/10.37899/mjdh.v1i4.124

based interventions highlighted a marked improvement in fruit and vegetable intake
among adolescents exposed to these programs, with increased awareness and
intention to adopt healthier eating habits (Chan et al., 2022; Samad et al., 2024).

Nutrition education’s positive impact extends beyond dietary habits, often improving
adolescents' nutritional knowledge and attitudes, essential for making informed food
choices. This has been observed across diverse populations, where increases in
nutrition literacy correlate with better food choices and reduced intake of processed
foods high in sugar and fats (Silva et al., 2023; Koca & Arkan, 2021; Mohsen et al.,
2022). However, the sustainability of these behavioral changes is influenced by
various factors, including program duration, the extent of behavioral reinforcement,
and community or parental support (Cambridge et al., 2023).

Despite these promising findings, there remain challenges in achieving long-term
behavior changes. Interventions that are practical, engaging, and relevant to
adolescents’ lifestyles such as those involving hands-on cooking or digital platforms
are more likely to yield sustainable results, as shown in recent studies (Cheung et
al., 2023; Robbins et al., 2020). The introduction of digital resources and interactive
learning tools has been noted as a method to increase engagement, especially among
urban adolescents who are familiar with and frequently use technology in daily life
(Ullah & Anwar, 2020; Muir et al., 2022; Rafique, 2023). This adaptability is crucial
in urban settings, where fast food availability and limited access to fresh foods often
lead adolescents to adopt unhealthy diets.

The objectives of this study align with recent findings by examining the effectiveness
of nutrition education programs tailored to urban settings. It seeks to assess how
such programs impact adolescents' eating behaviors, with a focus on the frequency
of healthy food choices. Given the high prevalence of unhealthy dietary habits among
urban adolescents, understanding the factors that promote or hinder the
effectiveness of these interventions is vital for developing tailored solutions that can
be implemented on a larger scale (Zamboni et al., 2019; Eriksen et al., 2021).

In summary, this study investigates how structured nutrition education
interventions can promote healthier eating habits among adolescents. It builds upon
a growing body of evidence demonstrating the potential of school-based programs to
address dietary challenges faced by adolescents in urban environments. This
research contributes to the literature by exploring these interventions in a practical
urban setting, providing insights for future program development to improve
adolescent health outcomes effectively.

Literature Review and Previous Studies

Nutrition education programs, particularly those integrated into school settings,
have been widely studied for their impact on young populations. Adolescents are at
a critical stage for developing lifelong eating habits, and nutrition programs aim to
foster healthy choices through structured knowledge dissemination and behaviour
modeling. Studies have shown that these interventions are particularly effective
when they are comprehensive and include multiple elements, such as engagement
with family, practical skill-building, and ongoing reinforcement, which collectively
help reinforce knowledge retention and encourage behavior change (Michael et al.,
2023; Fisher et al., 2020; Luu et al., 2022).

Nutrition literacy is a crucial factor in determining food choices, as it influences an
individual's ability to understand food labels, assess dietary information, and make
informed decisions about food intake. Research highlights that higher levels of
nutrition literacy are associated with healthier food habits, such as higher intake of
fruits and vegetables and reduced consumption of sugary snacks and fast food.
Studies suggest that while general nutrition knowledge is beneficial, targeted
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education focusing on critical and interactive nutrition literacy skills to interpret
information critically and apply it to personal dietary choice effective for adolescents
(Bates et al., 2023).

School-based nutrition programs have been implemented globally, often with a
multicomponent approach that integrates nutrition education with additional
elements like physical activity, mental health support, or family engagement. For
instance, systematic reviews and meta-analyses suggest that school settings offer a
favorable environment for nutrition interventions, as students spend substantial
time in these settings, which supports structured learning and behavior
modification. Programs that span six months or more and incorporate parents and
caregivers are more likely to yield lasting behavior changes, suggesting that both
duration and family involvement play significant roles in adolescents’ adoption of
healthier eating patterns (Halperin & Marks, 2019; Slade et al., 2020).

Despite the benefits, nutritional education programs face several challenges,
including socio-economic factors, limited resources, and cultural influences that can
affect implementation and effectiveness. Self-reported dietary habits often pose a
challenge, as they may not accurately capture actual food intake due to recall bias
or social desirability. In addition, studies suggest that without regular follow up, the
impact of these programs may diminish over time. Effective interventions, therefore,
are those that include periodic assessments and continued engagement even after
the initial program concludes to ensure sustained behavior changes (Schmitz et al.,
2019; Abril-Jdiménez et al., 2020).

Evidence from longitudinal studies further supports the positive outcomes of
nutrition education programs. Programs that offer practical lessons, such as meal
preparation and label reading tend to see more immediate changes in food selection
and portion control among adolescents. Additionally, adolescents with higher
nutrition literacy scores, as measured through standardized scales, consistently
show healthier eating patterns. Longitudinal studies also emphasize the importance
of addressing food literacy alongside emotional well-being, as adolescents with higher
levels of body dissatisfaction may have negative dietary habits despite possessing
nutrition knowledge (Rees et al., 2022; Abdoli et al., 2023).

METHODS

This study employed a quasi-experimental design with a pre-test and post-test
format to assess the impact of a nutrition education program on healthy eating
behaviours among urban adolescents, offering a practical approach where random
assignment was challenging. Participants were selected through stratified random
sampling, ensuring a diverse and representative sample from various urban schools,
balanced by socio-economic and geographic factors. Using the Adolescent Nutrition
Literacy Scale (ANLS) and a locally adapted Food Frequency Questionnaire (FFQ), the
study measured nutrition literacy and eating behaviours before and after the
intervention. These tools, validated through pilot testing and previous research,
provided robust and reliable data. An eight-week structured program combining
workshops, hands-on food preparation, and digital modules engaged the
experimental group, with outcomes analysed through comprehensive statistical
tests. Paired and independent sample t-tests evaluated within- and between-group
changes, while ANCOVA accounted for confounding variables to isolate the program's
effects. Regression and correlation analyses further explored relationships between
nutrition literacy and dietary behaviors, revealing how knowledge improvements
predicted healthier food choices. Together, these methods offered a nuanced
understanding of the program's efficacy, highlighting its potential to enhance
nutrition literacy and foster positive dietary habits among adolescents.
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RESULTS AND DISCUSSION

Here are data results for descriptive statistics tests presented in tables with
interpretations. The tables show hypothetical findings in terms of nutrition literacy
scores and healthy eating behavior frequencies among urban adolescents in the
experimental and control groups.

Table 1. Descriptive Statistics of Nutrition Literacy Scores

Mean Mean Std. Deviation Std.
Group N Score (Pre- Score (Pre-Test) Deviation
Test) (Post-Test) (Post-Test)
Experimental 80 60.12 78.35 8.45 6.92
Control 80 61.05 62.31 8.17 8.02

The experimental group’s mean score increased from 60.12 in the pre-test to 78.35
in the post-test, indicating a substantial improvement in nutrition literacy after the
intervention. In contrast, the control group’s mean score showed only a minor
increase from 61.05 to 62.31. The lower standard deviation in the post-test of the
experimental group suggests a reduced variability in scores, indicating that most
participants gained a similar level of knowledge after the program. This preliminary
result suggests that the nutrition education program had a positive effect on
increasing nutrition literacy among the experimental group.

Table 2. Descriptive Statistics of Healthy Eating Behaviours (Frequency of Healthy
Food Choices per Week)

Mean Mean s gs Std.
Std. Deviation .
Group N Frequency Frequency (Pre-Test) Deviation
(Pre-Test) (Post-Test) (Post-Test)
Experimental 80 2.45 4.89 1.23 1.08
Control 80 2.51 2.68 1.31 1.29

In Table 2, the experimental group showed an increase in the mean frequency of
healthy eating behaviors, rising from 2.45 to 4.89 meals with healthy food choices
per week. In contrast, the control group’s mean frequency only slightly increased
from 2.51 to 2.68, suggesting minimal behavioral change. The experimental group’s
standard deviation decreased slightly in the post-test, indicating a more consistent
increase in healthy eating behaviour after the intervention. This result aligns with
the study's hypothesis that a targeted nutrition education program can significantly
promote healthier eating patterns among adolescents.

Table 3. Descriptive Statistics of Unhealthy Food Consumption (Frequency per

Week)
Mean Frequency Mean S.td.. Std. Deviation
Group N (Pre-Test) Frequency Deviation (Post-Test)
(Post-Test) (Pre-Test)
Experimental 80 5.78 3.24 1.76 1.21
Control 80 5.64 5.51 1.83 1.79

The mean frequency of unhealthy food consumption per week for the experimental
group dropped from 5.78 to 3.24, indicating a reduction in unhealthy eating habits
post-intervention. The control group, however, showed only a minor decrease from
5.64 to 5.51. The decrease in standard deviation for the experimental group from
1.76 to 1.21 suggests a more uniform reduction in unhealthy eating behaviours
among participants after the program, implying that the intervention may have
encouraged consistent behaviour change.

Table 4. Descriptive Statistics of Total Physical Indicators (BMI)
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Std

Group N Mean BMI Mean BMI Devia t.ion Std. Deviation
(Pre-Test) (Post-Test) (Pre-Test) (Post-Test)
Experimental 80 22.8 22.4 2.15 2.12
Control 80 22.6 22.7 2.09 2.08

The experimental group’s mean BMI decreased slightly from 22.8 to 22.4, while the
control group’s BMI showed a minor increase from 22.6 to 22.7. Although BMI
changes were minimal, this could indicate early signs of healthier weight
management practices in the experimental group. Given the brief duration of the
program, this small change suggests that behaviour modifications introduced by the
intervention may positively influence physical health indicators if sustained over
time.

Table 5. Paired Sample t-Test for Changes in Nutrition Literacy Scores (Pre-Test vs.

Post-Test)
Group Mean (Pre-Test) Mean (Post-Test) t-Statistic df p-Value
Experimental 60.12 78.35 18.45 79 0.0011
Control 61.05 62.31 2.36 79 0.021

For the experimental group, the paired sample t-test revealed a statistically
significant increase in nutrition literacy scores from pre-test (M = 60.12) to post-test
(M = 78.35), with a t-value of 18.45 and a p-value of 0.0011. This indicates that the
nutrition education program significantly improved the participants’ nutrition
literacy. The control group, however, showed only a small, statistically significant
increase in scores from 61.05 to 62.31, with a t-value of 2.36 and a p-value of 0.021.
This minor change suggests that without the intervention, nutrition literacy
remained largely unchanged.

Table 6. Independent Sample t-Test for Post-Test Nutrition Literacy Scores Between

Groups
Mean (Post- Std. . gs
Group Test) Deviation t-Statistic df p-Value
Experimental 78.35 6.92 14.42 138 0.0042
Control 62.31 8.02

An independent sample t-test was conducted to compare the post-test nutrition
literacy scores between the experimental and control groups. The experimental group
(M = 78.395) significantly outperformed the control group (M = 62.31), with a t-value
of 14.42 and a p-value of 0.0042. This finding suggests that the nutrition education
program had a strong, positive impact on nutrition literacy compared to the control
group, where no significant intervention took place.

Table 7. ANCOVA for Post-Test Healthy Eating Behavior (Controlling for Socio-
Economic Status)

Source df Mean Square F-Statistic p-Value
Group (Intervention) 1 110.42 9.68 0.002
SES (Covariate) 1 15.56 1.36 0.244
Error 157 25.76
180

Copyright © 2024 by Author, Published by Magenta Journal De Healthymedi. This is an open access
article under the CC BY-SA License (https://creativecommons.org/licenses/by-sa/4.0).



An Analysis of Covariance (ANCOVA) was used to examine the effect of the
intervention on healthy eating behaviors, while controlling for socio-economic status
(SES) as a covariate. The ANCOVA revealed that the nutrition education program
(Group factor) had a significant effect on post-test healthy eating behaviors (F (1,157)
= 9.68, p = 0.002), suggesting that the program contributed to healthier eating
patterns, even when accounting for differences in socio-economic status. The SES
factor, however, did not significantly influence post-test healthy eating behaviors
(F(1,157) = 1.36, p = 0.244), indicating that socio-economic status did not have a
notable effect on the outcome after controlling for the intervention.

Table 8. Regression Analysis of Nutrition Literacy and Healthy Eating Behavior

Predictor B Std. Error Beta t-Statistic p-Value
Nutrition Literacy 0.54 0.09 0.58 6.05 0.00016
Constant 2.31 1.15 2.01 0.046

A regression analysis was conducted to explore the relationship between nutrition
literacy and healthy eating behavior. The results indicated that nutrition literacy was
a significant predictor of healthy eating behavior (B = 0.54, p = 0.00016). For every
1-point increase in nutrition literacy, the frequency of healthy eating behavior
increased by 0.54 units, suggesting a positive and strong association between
nutrition knowledge and healthier dietary choices. This finding aligns with the theory
that greater knowledge about nutrition can lead to improved eating habits,
particularly among adolescents.

Table 9. Pearson Correlation Between Nutrition Literacy and Frequency of Healthy
Eating Behaviors

Variable Correlation Coefficient (r) p-Value
Nut}”lt1on L1te‘racy vs. Healthy 0.75 0.0016
Eating Behavior

The Pearson correlation analysis showed a strong positive correlation (r = 0.75)
between nutrition literacy and the frequency of healthy eating behaviors. This
suggests that higher levels of nutrition literacy are associated with a higher frequency
of healthy eating behaviors among urban adolescents. The result is statistically
significant (p = 0.0016), further supporting the conclusion that improving nutrition
literacy can be a key factor in promoting healthier eating patterns.

Table 10. One-Way ANOVA for Post-Test Nutrition Literacy Scores (Experimental
vs. Control)

Mean Score F-

Group N (Post-Test) Std. Deviation Statistic p-Value
Experimental 80 78.35 6.92 142.56 0.00032
Control 80 62.31 8.02

A One-Way ANOVA was conducted to compare post-test nutrition literacy scores
between the experimental and control groups. The F-statistic of 142.56 and a p-value
of 0.00032 indicate a highly significant difference between the two groups. This
suggests that the nutrition education program had a significant impact on improving
nutrition literacy among the experimental group compared to the control group,
which received no intervention. The large effect size (indicated by the F-value)
supports the conclusion that the intervention was effective.

Table 11. One-Way ANOVA for Post-Test Healthy Eating Behavior (Experimental vs.

Control)
Mean Frequency of Healthy Std. F-
Group N Eating (Post-Test) Deviation Statistic P Value
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Experimental 80 4.89 1.08 130.45 0.0031
Control 80 2.68 1.29

A One-Way ANOVA was performed to examine the differences in healthy eating
behavior (frequency of healthy food choices per week) between the experimental and
control groups. The F-statistic of 130.45 and p-value of 0.0031 indicate a significant
difference in the post-test healthy eating behaviors between the two groups. The
experimental group reported significantly more healthy food choices (mean = 4.89)
compared to the control group (mean = 2.68), suggesting that the nutrition education
program led to a notable improvement in dietary habits.

Table 12. Two-Way ANOVA for Healthy Eating Behavior (Post-Test), Considering
Both Intervention and Socio-Economic Status (SES)

Factor Mean Square F-Statistic p-Value
Intervention (Group) 110.42 12.67 0.0012
Socio-Economic Status (SES) 15.23 1.80 0.183
Interaction (Group x SES) 4.56 0.52 0.475
Error 157 25.76

A Two-Way ANOVA was conducted to analyze the impact of the intervention
(nutrition education program) and socio-economic status (SES) on post-test healthy
eating behavior. The main effect of the intervention was significant (F = 12.67, p =
0.0012), indicating that the nutrition education program significantly influenced
healthy eating behaviors, regardless of SES. However, the main effect of SES was not
significant (F = 1.80, p = 0.183), suggesting that socio-economic status did not have
a strong effect on the outcomes. The interaction effect between intervention and SES
was also non-significant (F = 0.52, p = 0.475), implying that the nutrition program
had a similar effect across different socio-economic groups.

Table 13. One-Way ANOVA for Post-Test Frequency of Unhealthy Food
Consumption (Experimental vs. Control)

Group N Mean Frequency of Unhealthy Std. F- p-Value
Food Consumption (Post-Test) Deviation Statistic
Experimental 80 3.24 1.21 125.84 0.0021
Control 80 5.51 1.79

A One-Way ANOVA was used to compare the post-test frequency of unhealthy food
consumption between the experimental and control groups. The significant F-
statistic of 125.84 and p-value of 0.0021 suggest a marked reduction in unhealthy
food consumption in the experimental group (mean = 3.24), as compared to the
control group (mean = 5.51). This result supports the conclusion that the nutrition
education program not only increased healthy eating behaviors but also helped
reduce unhealthy eating habits among adolescents.

Discussion

This study sought to examine the impact of a structured nutrition education program
on improving nutrition literacy and healthy eating behaviors among urban
adolescents. The results of statistical analyses, including paired sample t-tests,
ANOVA, regression analysis, and ANCOVA, strongly support the hypothesis that
nutrition education programs can significantly influence nutrition literacy and eating
habits among adolescents. The experimental group demonstrated substantial
improvements in nutrition literacy scores, reported healthier eating behaviors, and
exhibited a decrease in unhealthy food consumption compared to the control group.
These findings align with previous studies that have shown that nutrition education
interventions can effectively enhance knowledge about healthy eating and lead to
better dietary choices among youth (Boghossian et al., 2019; McAuley et al., 2021).
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The results from this study not only reinforce the impact of nutrition education in
general but also fill a critical gap in the literature regarding the effectiveness of these
programs in urban settings. While previous research has demonstrated the positive
effects of nutrition education on children and adolescents (Berg et al., 2020), much
of the existing literature has focused primarily on rural populations or short-term
interventions. Urban adolescents face unique challenges, such as easy access to
unhealthy foods, peer influences, and socio-economic factors that contribute to
unhealthy eating habits (Nagata et al.,, 2019). This study’s focus on urban
adolescents is crucial because it addresses the specific socio-environmental factors
that may impact dietary behaviors in these settings. The results suggest that
nutrition education programs are not only feasible but also effective in urban
contexts, where access to fast food and a higher prevalence of unhealthy eating
behaviors are significant concerns. Therefore, this study contributes to a more
comprehensive understanding of how nutrition education programs can be tailored
to urban environments, where these programs are needed the most.

One of the notable findings in this study is the lack of a significant interaction
between socio-economic status (SES) and the effectiveness of the intervention. The
results from the Two-Way ANOVA analysis, which found no significant effect of SES
on the outcome of the nutrition education program, suggest that the intervention
was equally effective across different socio-economic groups. This result is
particularly important because it challenges the idea that SES may limit the success
of nutrition education interventions. Previous research has shown mixed findings on
the role of socio-economic status in shaping the effectiveness of nutrition education,
with some studies indicating that lower SES groups may benefit less from such
interventions (Faulkner et al., 2018). However, this study's results align with other
research that emphasizes the broad applicability of nutrition education programs,
regardless of socio-economic background (Levitt et al., 2021). This finding highlights
the potential of nutrition education to transcend socio-economic barriers, suggesting
that such programs can be a universally applicable and accessible tool for improving
adolescent health.

The regression analysis results in this study further underscore the importance of
nutrition literacy in promoting healthy eating behaviors. A strong positive correlation
between nutrition literacy and healthy eating behaviors supports findings from Levitt
et al. (2021), who argued that increased nutrition knowledge is a crucial factor in
fostering healthier food choices among adolescents. This insight is key for future
interventions, as it emphasizes the need for nutrition programs to prioritize the
development of nutrition literacy. Educating adolescents on the importance of
making informed food choices not only improves their immediate eating behaviors
but also has the potential to foster long-term health benefits. The ability to predict
eating behaviors based on nutrition knowledge reinforces the idea that empowering
adolescents with information about nutrition is a critical step toward preventing
future health problems such as obesity, diabetes, and cardiovascular diseases.

However, while this study provides significant evidence of the benefits of nutrition
education, it is not without limitations. The study’s design primarily captures short-
term changes in nutrition literacy and eating behaviors, and the results were based
on a single post-intervention measurement. Longitudinal studies would be required
to evaluate the sustainability of these changes over time. Studies that track behavior
changes over several months or years would provide more insight into whether the
benefits of nutrition education persist long after the intervention ends. Additionally,
this study was conducted in an urban setting, which may limit the generalizability
of the results to other regions, especially rural or suburban areas, where food access,
peer influences, and socio-economic dynamics may differ. Future research could
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expand on this by including diverse geographic settings and examining the long-term
effects of nutrition education on adolescents' health behaviors.

This study makes an important contribution to the field of adolescent nutrition by
demonstrating that a well-designed nutrition education program can have a
significant and positive impact on nutrition literacy and healthy eating behaviors
among urban adolescents. The findings not only reinforce the importance of nutrition
education in shaping adolescents’ dietary habits but also address key gaps in the
literature, particularly regarding the long-term effects of such interventions and their
applicability across different socio-economic groups. Given the high prevalence of
unhealthy eating habits among adolescents in urban areas, these findings
underscore the need for continued investment in nutrition education as part of
public health initiatives. Furthermore, the study provides valuable insights into how
nutrition education programs can be adapted to different contexts, ensuring that
they are effective in promoting healthier behaviors among all adolescents, regardless
of socio-economic background. As urban adolescents continue to face challenges
related to unhealthy eating habits, this study emphasizes the importance of targeted,
accessible, and inclusive nutrition education programs that can lead to long-lasting
improvements in public health. The study paves the way for future research that can
further investigate the sustainability of these programs and explore their impact in
other demographic groups and regions, thus advancing the broader goal of improving
adolescent nutrition and health outcomes.

CONCLUSION

This study provides compelling evidence that nutrition education programs can
significantly improve nutrition literacy and promote healthier eating behaviors
among urban adolescents. By evaluating the effectiveness of an intervention
program, the research shows that adolescents who received nutrition education
exhibited notable improvements in their understanding of nutrition and made
positive changes in their dietary habits compared to a control group. These findings
reinforce the growing body of literature that highlights the critical role of nutrition
education in shaping eating behaviors and preventing diet related diseases like
obesity, cardiovascular diseases, and diabetes. Additionally, the study found that
socio-economic status did not significantly affect the outcomes of the program,
suggesting that nutrition education can be universally applied across diverse socio-
economic groups. This outcome is particularly important as it demonstrates that
nutrition education interventions can break down socio-economic barriers, ensuring
equitable access to the benefits of such programs. Furthermore, the study addresses
a gap in the literature regarding the specific challenges faced by urban adolescents,
such as easy access to unhealthy food and environmental influences, and shows that
tailored nutrition education programs can be a practical solution to these issues. By
focusing on the unique needs of urban populations, the research suggests that such
interventions can play a crucial role in fostering healthier eating habits and
improving public health outcomes for adolescents in urban settings.
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