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ABSTRACT

Nutritional status among adolescents is shaped by a complex interplay of biological, social, and environmental
factors, making it a crucial public health issue. This study aims to examine the relationship between maternal
education and maternal occupation with the nutritional status of students at SMP Negeri 35 Surabaya. Using a
quantitative ex post facto correlational design, the research involved 257 eighth-grade students selected
through Cluster Random Sampling. Data on maternal education and occupation were collected using
categorical questionnaires, while students’ nutritional status was measured through anthropometric
assessments and classified using BMI-for-age indicators. The Gamma correlation test was employed to analyze
the relationship between variables. The results show considerable variation in students’ nutritional status, with
categories ranging from undernutrition to obesity; however, the statistical analysis indicates no significant
correlation between maternal education (p = 0.181) or maternal occupation (p = 0.806) and students’ nutritional
outcomes. These findings differ from several earlier studies suggesting that maternal characteristics influence
children’s dietary habits, nutrient intake, and overall health behaviors. The absence of significant relationships
in this study suggests that adolescents’ nutritional status may be influenced more strongly by broader lifestyle,
environmental, or school-related factors rather than maternal background alone. Overall, the results highlight
the need for more comprehensive, multi-sectoral nutrition interventions that involve families, schools, and
communities to better support adolescents’ growth and development.
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INTRODUCTION

Nutritional status reflects the balance between the nutritional intake received by the body and
the physiological needs that must be fulfilled. This balance determines whether an individual falls
into the category of normal nutrition, undernutrition, overnutrition, or obesity (Warsyena &
Wibisono, 2021). During adolescence, nutritional status plays a critical role, as this period is
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characterized by accelerated physical growth, hormonal changes, and increased requirements for
energy and micronutrients (Abubakari et al., 2023; Ajayi et al., 2024). Optimal nutritional status is
essential to support overall health and enhance students’ learning processes, whereas imbalanced

nutrient intake may hinder both physical development and cognitive functioning (Asiri et al., 2024;
Azak & Gozen, 2024). Data from the Ministry of Health of the Republic of Indonesia indicate that
undernutrition and malnutrition remain prevalent among school-aged children, particularly in major
urban areas such as Surabaya (Diana et al., 2025)

Adolescents in Indonesia are currently facing a double burden of malnutrition, characterized
by the coexistence of undernutrition and overnutrition within the same population. This imbalance
is strongly influenced by low nutrition literacy, increased consumption of low-nutrient fast food, and
declining physical activity among adolescents (Oktavianty et al., 2024). Beyond individual
behaviors, adolescents’ eating patterns are also shaped by peer influence, which can lead to daily
nutrient intake that does not meet recommended dietary requirements (Aichele et al., 2024). Family
related factors including household income, parental nutrition knowledge, and the broader home
environment play a significant role in determining adolescents’ access to and quality of food (Hakim
et al., 2024; Maehara et al., 2019). Evidence further indicates that targeted, evidence-based nutrition
interventions can improve adolescents’ nutritional knowledge and eating behaviors, making such
approaches essential for addressing nutrition-related challenges in this age group (Oddo et al., 2022)

Several family-related factors play an important role in determining a child’s nutritional
status, with the mother’s role being one of the most significant determinants (Babu & Gajanan, 2022;
Bras & Mandemakers, 2022. Maternal education is closely linked to the ability to understand health
information and to practice appropriate caregiving, while maternal employment can influence the
amount of time available to prepare nutritious meals at home (Yuliastuti et al., 2024). Studies
indicate that mothers with higher levels of education tend to have children with better nutritional
status because they are more capable of accessing and interpreting nutrition-related information
(Pratiwi, 2025). Conversely, maternal occupations that require long working hours are often
associated with an increased risk of poor nutritional outcomes in children, particularly when adequate
family support is lacking (Waghode et al., 2025). Other research also notes that low maternal
education combined with time-consuming employment can raise the risk of child malnutrition by
20—40% in urban areas (Kusuma et al., 2025). UNICEF further emphasizes that the quality of family
interactions including feeding practices and communication patterns is a crucial factor shaping
children’s eating behaviors (Norton et al., 2023).

This condition is also evident among adolescents, including students at SMP Negeri 35
Surabaya, which is located in a suburban area. The imbalance in nutritional status is closely linked
to the socioeconomic circumstances of the students’ families as well as the surrounding school
environment. Most of the students’ mothers are housewives with an educational background up to
senior high school, which contributes to limited understanding of balanced nutrition and healthy
eating patterns. In addition, the habit of consuming readily available snacks of low nutritional value
around the school area remains a major factor contributing to adolescent nutritional problems. This
pattern indicates that nutritional imbalance continues to persist within the school environment.
Research conducted in urban schools similarly shows that adolescent nutrition problems are largely
influenced by unhealthy snacking habits and the low consumption of home-prepared foods
(Lisetyaningrum et al., 2021).

From a conceptual perspective, maternal education and occupation are considered upstream
socioeconomic factors that may indirectly influence adolescents’ nutritional status. Higher maternal

education may enhance nutritional knowledge, health literacy, and food-related decision-making,
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while maternal occupation may affect household resources and time availability for food preparation.
However, these influences are often mediated by other factors such as household income, food

security, dietary intake patterns, physical activity levels, and the school food environment. During
adolescence, increasing autonomy and peer influence may further weaken the direct effect of parental
characteristics on nutritional outcomes. Therefore, this study focuses on examining the direct
association between maternal education and occupation and adolescent nutritional status, while
acknowledging the potential role of intervening variables not directly measured in this research.

Therefore, this study aims to analyze the relationship between maternal education and
maternal employment with the nutritional status of junior high school students. Research with this
specific focus remains limited, particularly in the Surabaya area. The findings of this study are
expected to serve as a foundation for formulating more targeted policy recommendations to improve
nutritional quality within both home environments and educational institutions. A comprehensive
understanding of these factors is essential for implementing effective nutrition intervention
programs. Through the application of holistic and evidence-based approaches, improvements in
students’ nutritional status can be achieved, thereby supporting their physical development, optimal
growth, and overall quality of life for future generations.

METHODS

This study employed a quantitative approach using a correlational ex post facto design with a
cross-sectional framework to examine the relationship between maternal education, maternal
occupation, and students’ nutritional status. This design was selected because the independent
variables had already occurred and could not be manipulated experimentally, allowing observation
of relationships based on existing conditions at a single point in time. Consequently, the findings are
limited to associative interpretations and do not permit causal inference or assessment of long-term
nutritional trajectories.

The study was conducted at SMP Negeri 35 Surabaya in November 2025. The participants
included all eighth-grade students, with a total sample of 257 students selected using the Cluster
Random Sampling technique to increase efficiency and facilitate the data collection process (Pratama
et al., 2025).

Data on maternal education and maternal occupation were collected using a structured
questionnaire with categorical response scales. Students’ nutritional status was assessed through
anthropometric measurements, including body weight and height. Measurements were conducted
using standardized digital scales and stadiometers in accordance with the Regulation of the Ministry
of Health of the Republic of Indonesia No. 2 of 2020 on anthropometric standards. Prior to data
collection, all measuring instruments were calibrated to ensure measurement accuracy.
Anthropometric assessments were carried out by the researcher with assistance from trained school
staff, and measurement procedures were standardized to minimize inter-observer variability.

Body Mass Index-for-age (BMI-for-age) was calculated based on the recorded height and
weight data and subsequently classified into nutritional status categories according to national
reference standards. The use of anthropometric indicators following national guidelines represents a
methodological strength of this study, as it ensures comparability and validity of nutritional status
assessment.

Because the data for maternal education, maternal occupation, and nutritional status were
ordinal in nature, non-parametric statistical analysis was applied. Gamma correlation analysis was
used to examine the direction and strength of the association between maternal characteristics and
students’ nutritional status. Multivariate analytical techniques, such as ordinal regression, were not
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employed due to the limited number of explanatory variables included in the study and the research
focus on exploring direct bivariate associations rather than predictive modeling. In addition to
statistical significance (p-values), the magnitude of association was interpreted using Gamma

coefficient values to provide an indication of effect size and practical relevance.

The research procedures consisted of several stages: (1) obtaining research authorization from
the school; (2) providing an explanation of the study’s purpose and procedures to students and
homeroom teachers; (3) administering the structured questionnaire; (4) conducting anthropometric
measurements by the researcher and trained school staff; and (5) verifying and processing the data
prior to statistical analysis. All stages were carried out systematically to ensure the quality and
reliability of the collected data.

FINDINGS AND DISCUSSION
Findings

The following statistical description presents an overview of the characteristics of the survey
respondents consisting of 257 students. The variables analyzed included gender (male and female),
age, height, weight, and Body Mass Index (BMI). The data included minimum, maximum, mean, and
standard deviation values to provide a more comprehensive understanding of the distribution of
respondent characteristic.

Table 1. Distribution of Respondent Data

Variable N Minimum Maksimum Mean Std.Deviasi
Man 132 - - - -

Woman 125 - - - -

Age (Years) 257 12 16 13.67 548
Height (cm) 257 101.5 176.5 159.076 8.2184
Weight (kg) 257 25.0 114.0 51.672 14.1506
IMT 257 11.3 39.4 20.307 4.8908

Based on the descriptive statistical table, the number of respondents consisted of 132 male
students and 125 female students. The average age of participants was 13.67 years with an age range
of 12 to 16 years. The height of the students is in the range of 101.5-176.5 cm with an average of
159.08 cm, while the weight ranges from 25.0-114.0 kg with an average of 51.67 kg. BMI values
showed considerable variation, with a minimum value of 11.3 and a maximum of 39.4, as well as an
average of 20.31. The relatively large standard deviations for weight and BMI indicate substantial
heterogeneity in students’ physical and nutritional conditions, suggesting the coexistence of
undernutrition and overnutrition within the study population.

The following descriptive statistics present the distribution of respondents based on gender,
nutritional status, mothers’ educational attainment, and mothers’ occupation. The data are displayed
in frequencies and percentages to provide a foundational understanding of respondent characteristics
prior to conducting further analytical procedures.

The descriptive results indicate that the sample consists of 132 male students (51.36%) and
125 female students (48.64%), demonstrating a relatively balanced gender distribution. The
nutritional status data reveal that 44.75% of students are classified as undernourished, 41.24% are

within the normal range, and 9.73% and 4.28% fall into the overweight and obese categories,
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respectively, highlighting the coexistence of undernutrition and overnutrition within the population.
In terms of maternal education, the majority of mothers have completed senior high school (42.80%),
followed by those with college education (35.80%) and junior high school (17.51%), with only small
proportions reporting no formal education (0.39%) or elementary-level education (3.50%), indicating
generally moderate to high educational attainment. Regarding maternal occupation, most mothers
reported not working (45.14%) or working in the private sector (44.36%), while a smaller proportion
(10.51%) were employed as government workers, suggesting that many mothers are either
homemakers or engaged in informal or private-sector employment. Overall, these findings illustrate
considerable variability in both nutritional status and family background, offering essential contextual
insight for analyzing the relationship between maternal education, maternal occupation, and students’

nutritional outcomes.
Table 2. Respondent Characteristics

Variable Category N Percentage (%)
Gender Male 132 51.36
Female 125 48.64
Nutritional Status Underweight 115 44.75
Normal 106 41.24
Overweight 25 9.73
Obesity 11 4.28
Education Level Not in school 1 0.39
Primary school 9 3.50
Junior high school 45 17.51
Senior high school 110 42.80
College/University 92 35.80
Occupation Unemployed 116 45.14
Government employee 27 10.51
Private sector worker 114 44.36

This section presents the results of statistical analysis using the Gamma Correlation test to test
the relationship between maternal education and maternal employment and student nutritional status.
The analysis was carried out to determine the direction and strength of the relationship between the
two independent variables on nutritional status, as well as to determine the statistical significance of
the relationship found. Gamma coefficient, standard error, approximate T, and p-value are displayed
to provide a comprehensive picture of the test results.

Table 3. Correlation Test of Gamma Education, Maternal Employment with Nutritional

Status
Variable Score  Standard Eror  Approx.T p-value Category
Mother’s Education -.114 .085 -1.338 181 Significant
Mother’s Work .023 .095 246 .806 Significant

Sample Count (N) 257

The Gamma correlation analysis indicates that the relationship between maternal education
and students’ nutritional status yielded a weak negative association (y = —0.114), with a p-value of
0.181, indicating no statistically significant relationship. Similarly, maternal occupation showed a
very weak positive association with nutritional status (y = 0.023) and was also not statistically
significant (p = 0.806). The small magnitude of the Gamma coefficients suggests minimal practical
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effect sizes, indicating that variations in maternal education and occupation explain only a negligible
proportion of differences in adolescent nutritional status within this sample.

The following table presents the distribution of students' nutritional status based on the
mother's education level. This data illustrates how variations in maternal education levels (ranging
from out of school to college) relate to categories of child nutritional status, including malnutrition,
normal nutrition, overnutrition, and obesity. This presentation aims to provide an initial overview of
the distribution pattern of the two variables before further statistical analysis is carried out.

Table 4. Distribution of Maternal Education Variable Questionnaire Results

Nutritional No Primary  Junior High  Senior High  College Total
Status School School School School

Malnutrition 0 4 15 53 43 115
Normal 1 3 23 41 38 106
More Nutrition 0 1 3 11 10 25
Obesity 0 1 4 5 1 11
Total 1 9 45 110 92 257

The cross-tabulation shows that a total of 115 students fall into the malnutrition category, with
the largest proportions coming from mothers with senior high school education (53 students) and
college education (43 students). For the normal nutritional category, 106 students are recorded,
predominantly from mothers with senior high school (41 students) and college education (38
students). In the overnutrition category (25 students), the highest counts are found among students
whose mothers completed senior high school (11 students) and college (10 students). Meanwhile, the
obesity category includes 11 students, with the highest distribution among mothers with junior high
school (4 students) and senior high school education (5 students). Overall, from a total of 257
students, the distribution of nutritional status appears across all educational levels, with the largest
frequencies naturally occurring in groups whose mothers have senior high school or college
education, given their higher representation in the sample. These descriptive patterns suggest that
nutritional imbalances occur at all levels of maternal education, underscoring the need for further
statistical testing to determine whether a significant relationship exists between maternal education
and students’ nutritional status.

The following table presents the distribution of students’ nutritional status based on their
mothers’ occupational categories, which include not working, government employment, and private
sector employment. This cross-tabulation aims to provide an initial overview of how maternal
occupation may relate to variations in students’ nutritional categories, namely malnutrition, normal
nutrition, overnutrition, and obesity, before conducting further statistical analysis.

Table 5. Distribution of Questionnaire Results for Mother's Work Variables

Nutritional Status | Not Working | Government Employees | Private sector worker Total
Malnutrition 55 9 51 115
Normal 44 13 49 106
More Nutrition 14 5 6 25
Obesity 3 0 8 11
Total 116 27 114 257
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The cross-tabulation shows that among the 115 students identified as malnourished, most have
mothers who are not working (55 students), followed by those whose mothers work in the private
sector (51 students), and a smaller number whose mothers are government employees (9 students). A

similar pattern appears in the normal nutrition group, totaling 106 students, with 44 from non-working
mothers, 49 from private sector workers, and 13 from government employees. In the overnutrition
category (25 students), 14 students have non-working mothers, 6 have mothers in the private sector,
and 5 have mothers employed in government positions. For obesity (11 students), 3 are from non-
working mothers, none from government-employed mothers, and 8 from private sector workers.
Overall, these results indicate variation in nutritional status across maternal occupational groups, with
the highest frequencies generally found among children of non-working mothers and private sector
workers, reflecting the dominant composition of the sample and providing a basis for further analysis
of the relationship between maternal occupation and students’ nutritional status.

Discussion

The results of this study indicate that the nutritional status of students varies across categories
from undernutrition to obesity, showing that both undernutrition and overnutrition represent ongoing
nutritional issues within the school population. Descriptive analyses demonstrate that variations in
maternal education and maternal occupation exist among respondents, with different levels of
education and employment status reflected across groups (Zou, 2023; Sari et al., 2021; Muhasriady
& Tiwari, 2024). Despite observable variability in nutrition outcomes among students, the inferential
statistical analysis using Gamma correlation did not find a statistically significant association between
maternal education or maternal occupation and students’ nutritional status. These findings suggest
that, within this sample, maternal educational attainment and employment status alone do not have a
direct measurable influence on nutritional outcomes among adolescents in the school environment.

Although the present study did not find significant correlations between maternal education or
occupation and students’ nutritional status, previous studies have documented links between maternal
characteristics and child nutrition outcomes (Li, 2024; Jones et al., 2025). For example, research in
Indonesia has shown that maternal educational level influences children’s dietary habits and
nutritional behaviors, including breakfast habits among junior high school students, suggesting that
higher maternal education may be associated with better nutritional practices among children
(Febrianti et al., 2025). Broader literature supports the idea that maternal education can shape food
consumption and quality; individuals with higher education levels tend to prefer healthier food
choices, which may contribute to better nutritional outcomes in their children (H.J. et al., 2011). In
addition, studies examining determinants of childhood obesity emphasize that a multidimensional
approach including family and environmental factors is essential for understanding and preventing
nutritional issues in adolescents, reinforcing the complex role that maternal influences can play
(Haeril, 2025). These findings indicate that maternal education and related household influences can
play a positive role in shaping children’s health behaviors and nutritional outcomes, even if such
effects were not statistically captured in the current study.

This study has several limitations that may affect the interpretation of the results. First, the
cross-sectional design precludes the ability to draw causal inferences regarding relationships between
maternal education, occupation, and nutritional status, as temporal changes and long term effects
cannot be observed. Second, the reliance on self reported questionnaire data for maternal
characteristics may introduce reporting bias or inaccuracies. Third, other unmeasured confounding
factors such as household income, food security, parenting practices, or access to nutrition-related
information were not controlled for and may have influenced student nutritional outcomes. Future
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studies should consider incorporating broader socioeconomic measures and longitudinal data

collection to address these limitations and provide a more comprehensive analysis.

Future research should explore more nuanced pathways through which maternal education and
employment may influence adolescent nutrition, including examining mediating variables such as
household income, nutritional knowledge, feeding practices, and food access. Longitudinal studies
that track changes in nutritional status over time could better capture causal relationships and
developmental trends. Additionally, expanding the sample to include diverse geographic and
socioeconomic contexts beyond a single school setting would enhance generalizability. Integrating
qualitative approaches to understand family decision-making, cultural norms, and environmental
influences on adolescent eating behaviors would also enrich the understanding of nutritional
determinants and inform more targeted intervention strategies.

CONCLUSION

This study highlights that adolescent nutritional status is influenced by a complex interplay of
factors, and maternal education or employment alone is not sufficient to predict nutrition outcomes
among students. The absence of significant statistical relationships suggests that adolescent nutrition
is shaped by broader dynamics such as environmental conditions, individual habits, peer influences,
and family food environments. These findings indicate that addressing nutritional problems both
undernutrition and overnutrition requires approaches that extend beyond parental characteristics.
Enhancing nutrition literacy, creating supportive school environments, improving access to healthy
foods, and encouraging healthy lifestyle practices may offer more direct and effective pathways for
intervention. By emphasizing the need to move past traditional assumptions about maternal factors,
this study contributes to the broader literature and calls for a more holistic and integrated approach to
improving adolescent nutrition. Overall, the results underscore the importance of coordinated family,
school, and community-based strategies to support healthy growth and development among
adolescents.
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