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ABSTRACT

Introduction: chronic Energy Deficiency (CED) in adolescent girls remains a significant public health concern
influenced by various interrelated factors. This study aimed to analyze the multifactorial determinants of
CED and to develop an innovative health intervention using the RF-AR application for early detection and
effective management.

Method: an observational analytic study with a cross-sectional design was conducted involving adolescent
girls from diverse socioeconomic and geographic backgrounds. Data were collected through structured
surveys. Multifactorial analysis encompassed genetic, environmental, lifestyle, and psychological factors.
The data were analyzed using univariate, bivariate, and multivariate approaches to identify significant
predictors of CED.

Results: the study revealed that poor nutritional intake, limited access to health information, and low
socioeconomic status were significantly associated with higher rates of CED among adolescent girls. The
multifactorial model underscored the complexity of CED etiology. Additionally, the RF-AR application
demonstrated potential as a supportive tool for early screening and individualized intervention planning.
Conclusions: the findings confirmed that adolescent girls with inadequate nutrient intake are at a greater
risk of developing CED. A multifactorial intervention strategy, supported by technological tools like the RF-
AR app, offers a promising approach to early detection and effective prevention of CED at a broader scale.

Keywords: Chronic Energy Deficiency; Adolescent Girls; Multifactorial Analysis; Nutritional Status;
Socioeconomic Factors; Rf-AR Application.

RESUMEN

Introduccion: la Deficiencia Cronica de Energia (DCE) en chicas adolescentes sigue siendo un importante
problema de salud publica en el que influyen diversos factores interrelacionados. Este estudio pretende
analizar los determinantes multifactoriales del DCE y desarrollar una intervencion sanitaria innovadora
utilizando la aplicacion RF-AR para la deteccion precoz y el tratamiento eficaz.

Método: se realizdé un estudio analitico observacional con un disefio transversal en el que participaron
chicas adolescentes de diversos entornos socioecondomicos y geograficos. Los datos se recogieron mediante
encuestas estructuradas. El analisis multifactorial abarcé factores genéticos, ambientales, de estilo de vida
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y psicologicos. Los datos se analizaron utilizando enfoques univariantes, bivariantes y multivariantes para
identificar predictores significativos del CED.

Resultados: el estudio revel6 que la ingesta nutricional deficiente, el acceso limitado a la informacion
sanitaria y el bajo nivel socioeconomico se asociaron significativamente con tasas mas elevadas de CED
entre las adolescentes. El modelo multifactorial subrayo la complejidad de la etiologia del CED. Ademas, la
aplicacion RF-AR demostro su potencial como herramienta de apoyo para la deteccion precoz y la planificacion
de intervenciones individualizadas.

Conclusiones: los hallazgos confirmaron que las adolescentes con una ingesta inadecuada de nutrientes tienen
un mayor riesgo de desarrollar CED. Una estrategia de intervencion multifactorial, apoyada por herramientas
tecnologicas como la app RF-AR, ofrece un enfoque prometedor para la deteccion precoz y la prevencion
eficaz del CED a mayor escala.

Palabras clave: Deficiencia Energética Cronica; Chicas Adolescentes; Analisis Multifactorial; Estado Nutricional;
Factores Socioeconémicos; Aplicacion RF-AR.

INTRODUCTION

Chronic Energy Deficiency (CED) in adolescent girls is operationally defined as a condition characterized by
a Body Mass Index (BMI)-for-age below the 5th percentile based on WHO growth reference standards."? In this
study, CED is identified when an adolescent girl has a BMI less than 18,5 kg/m?, indicating a long-term lack of
energy and nutrient intake that may impact physical development and health outcomes.®

Chronic energy deficiency (CED) is a serious nutritional problem among adolescent girls, especially in
developing countries. This condition not only affects their physical growth and reproductive health, but
also impacts their cognitive abilities and academic performance.®¢ The factors that cause CED in adolescent
girls are diverse,"” including limited access to adequate nutrition, economic status, nutrition education, and
unbalanced diets.® While various interventions have been made, effective and sustainable approaches are
still needed to address these issues.® In today’s digital age, mobile health (mHealth) technologies offer new
opportunities to improve early detection and intervention of health problems. >

CED is a serious nutritional problem among adolescent girls, especially in developing countries.-¥ It not only
affects their physical growth and reproductive health, but also impacts their cognitive abilities and academic
performance.'? Factors contributing to CED in adolescent girls are diverse, including limited access to
adequate nutrition, economic status, nutrition education, and unbalanced.(>' Despite various interventions,
effective and sustainable approaches are still needed to address this issue. 519

Based on the 2018 Riskesdas data, the proportion of nutritional status of adolescent girls aged 13-18
years based on Body Mass Index by Age (IMT/U) in the very thin and thin categories in Indonesia was 9,7
% and Lampung province was 16,3 %.U” In Lampung province, the prevalence of chronic energy deficiency
(CED) among adolescents aged 15-19 years was 36,93 %. The prevalence of chronic energy deficiency (CED) in
women of childbearing age who are not pregnant in Pesawaran district is 19,02 %, which is quite high.(2'® The
condition of adolescents with chronic energy deficiency (CED) increases the risk of various infectious diseases
and hormonal disorders that have a negative impact on health.®%

A significant gap in this case is its understanding and management. %29 One of the major gaps is the lack of
comprehensive and representative data on the prevalence of CED in different regions, especially in developing
countries.?"?? |n addition, there is limited understanding of the complex interactions between factors that
contribute to CED, such as access to nutritious food, economic status, nutrition education and food culture.®2)
Many existing studies tend to focus on one or a few factors alone, without considering how the combination of
these factors holistically affects the condition of CED in adolescent girls.?42) Another gap is the lack of long-
term evaluation of the effectiveness of interventions, making it difficult to determine which strategies are truly
effective in reducing CED in a sustainable manner.? The lack of contextualized and locally tailored approaches
is also an obstacle to preventing and tackling CED.®”

Factors that determine the chronic energy deficiency (CED) status of adolescent girls consist of direct and
indirect factors.”?” Direct factors consist of food intake and disease. Indirect factors are factors that influence
the eating behavior or intake of adolescent girls themselves.? Indirect factors consist of predisposing factors
(knowledge, age, nutritional status, personality, body image), supporting factors (socio-economic, mass media
influence, influence of idol figures) and push factors (family, peers).®39

Early detection of chronic energy deficiency (CED) in adolescent girls requires a prediction model of chronic
energy deficiency in adolescent girls.®® This model is built based on direct and indirect factors that affect
chronic energy deficiency (CED) in adolescent girls, then applied in a computer program in the form of mobile
health.®Y Mobile health, commonly known as m-health, is a form of e-health innovation that can be utilized for
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early detection, prediction, data recording, and reporting within healthcare programs. 233

In today’s digital age, mobile health (mHealth) technologies offer new opportunities to improve early
detection and intervention of health problems.®*%) The RF-AR (Rapid Feedback-Augmented Reality) app is
one innovation in this field that has the potential to facilitate nutrition education, health monitoring, and
personalized interventions for adolescent girls. %37 By utilizing AR technology and interactive features, this app
can increase awareness of the importance of good nutrition and help adolescents make healthier decisions. 7:3®

This study aims to analyze the multifactorial factors that influence CED in adolescent girls and develop
innovative intervention strategies through RF-AR applications. The study will explore how this application can be
used for early detection and effective intervention, thus contributing to the improvement of nutritional status
and overall health of adolescent girls. By understanding the complexity of the causes of CED and integrating
technological solutions, this study is expected to make a meaningful contribution to the field.

METHOD
Procedure

This study employed a purposive sampling technique to recruit 100 undernourished adolescent girls aged
15-19 years living in the Pesawaran District, with data collected between September 2023 and February 2024.
Participants were included based on informed consent. Although purposive sampling limits the ability to infer
causality and reduces the generalizability of findings, this method was intentionally selected to focus on a
specific high-risk population that is most relevant to the study’s objectives and intervention design.

Data were collected through a structured questionnaire containing questions on demographic factors, dietary
habits, physical activity, nutritional status, and the use of information technology in the context of health. The
data obtained were then analyzed using descriptive and inferential statistical techniques to identify factors
correlated with chronic energy deficiency in participants.

The expected output of this research is the development of a RF-AR (Rapid Feedback-Augmented Reality)
mobile health application designed for early detection and effective intervention against chronic energy
deficiency. This application is expected to provide appropriate and interactive nutrition information, as well as
increase awareness and understanding of adolescent girls about the importance of a balanced diet and healthy
lifestyle. Evaluation of the effectiveness of the application will be conducted through field trials and feedback
from users.

Instruments and Data Collection Personnel

The This survey used a structured questionnaire that covered various aspects such as sociodemographic
characteristics (school, grade, residential location, father’s occupation, mother’s occupation, father’s education,
mother’s education), disease history (history of TB, history of worms), dietary behavior (daily food frequency,
dietary restrictions, consumption of animal side dishes, consumption of green vegetables), BMI, and knowledge
level. All questionnaire items were adapted from the Anemia Survey of Adolescent Girls in Pesawaran. To ensure
relevance for assessing Chronic Energy Deficiency (CED), the instrument underwent content validation by experts
and reliability testing, yielding a Cronbach’s alpha value 0,78, indicating acceptable internal consistency. The
questionnaire was entered into the CommCare application, which was operated using an Android-based device.
Trained interviewers conducted the interviews and electronically recorded the respondents’ answers.

In addition to interviews, blood hemoglobin (Hb) levels and anthropometry (upper arm circumference,
height, and weight) were checked. Hb levels were measured using a HemoCue Hb 301. Body weight was
measured using a body weight scale. Height was measured using a Gea Medical microtoise with an accuracy of
0,1 cm. Height measurement was carried out with the subject standing upright against the wall (subscapular,
buttocks, and heels against the wall) then the microtoise was lowered to touch the cranium to read the
measurement results. Upper arm circumference was measured using a metline (0,1 cm accuracy). Measurement
of upper arm circumference is carried out by standing upright but relaxed, not holding anything, and not tensing
arm muscles, then measured between the acromion process and olecranon process of the less dominant arm,
usually on the left arm. The training program covered detailed explanations of the questionnaire questions,
how to take blood Hb and anthropometric measurements, and the use of Commcare.

RF-AR Application Design and Prototype

The RF-AR (Rapid Feedback-Augmented Reality) mobile health application was developed as an innovative
educational tool to support early detection and intervention for Chronic Energy Deficiency (CED) among
adolescent girls. The application was designed using Android Studio for app development and Unity 3D with
Vuforia SDK to enable augmented reality features. It is compatible with Android-based smartphones running
version 7.0 or higher with ARCore support.

The prototype consists of the following key features: Augmented Reality (AR) Modules: Interactive 3D
visualization of healthy foods and balanced meals to increase user engagement and comprehension. Personalized
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feedback is generated based on user-inputted data, such as upper arm circumference, body mass index, and
hemoglobin level, to help users understand their nutritional status and risk of Chronic Energy Deficiency (CED).
Educational Content: Easy-to-understand explanations about CED, anemia, balanced nutrition, and healthy
habits tailored for adolescent users. Reminder System: Daily tips and reminders to support behavior change and
consistent monitoring of nutritional status.

To provide a clearer understanding of the prototype, figure 1 illustrates the user interface and augmented
reality features of the RF-AR application. These visuals demonstrate how the application integrates educational
content with interactive elements to promote awareness and behavioral change among adolescent users.
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Figure 1. Home screen and main navigation of the RF-AR mobile application

Hama Anak

Tamggal Lahir Anak

Hama Ayah

Hama ibu

Alamat

Puskesmas

Figure 2. User Interface of the Identification Feature in the RF-AR Mobile Health Application

Data collection

The licensing process was conducted with the school to communicate with parents. Parents who objected
to their children being involved in this study were not included in the survey. For students whose parents were
willing to be involved in the survey, at the time of data collection, the interviewerfirst explained the purpose
of the interview and once again asked about the willingness of prospective respondents to be interviewed and
blood Hb and anthropometric checks (upper arm circumference, height, and weight) were carried out.

Variables

The dependent variable in this study was CED (based on measurement of upper arm circumference <23,5
cm). Several independent variables were considered, including sociodemographic characteristics (such as
school, class, location of residence, father’s occupation, mother’s occupation, father’s education, and mother’s
education), history of illness (TB and worm infection), dietary behavior (frequency of daily meals, dietary
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restrictions, consumption of animal side dishes, consumption of green vegetables), BMI, and the level of
knowledge of respondents regarding anemia..

Data analysis

In this study, descriptive presentation of the frequency distribution of each variable was conducted in this
study, univariate, bivariate (chi square) and multivariate (mathematical model logistic regression) analyses
were then conducted to identify factors associated with CED in adolescent girls. Bivariate analyses were
conducted to examine the association between one variable and CED without controlling for other variables
using a significance value of 0,05).

Data were analysed in stages including univariate, bivariate and multivariate analyses. Univariate analysis was
conducted to obtain information about the risk categories of the dependent variable and of each independent
variable. In addition, the data were relatively homogeneous if the proportion of one of the categories was <
15 %. Bivariate analysis aimed to determine the significance of the relationship between each independent
variable and the dependent variable and at the same time calculate the magnitude of risk using the Prevalence
Odds Ratio (POR) indicator.

The significance of the relationship is known by 1) using the Chi Square test where p<0,05 means significant,
or p>0,05 means not significant; 2) Determining the 95 % Confidence Interval (Cl) of the POR; if 95 % Cl: POR:
>1->1 means significant, if 95 % Cl: POR: <1-<1 means inversely significant, if 95 % Cl: POR: <1->1 means not
significant. Multivariate analysis aims to determine the most dominant variable and which is truly related to the
dependent variable. To perform multivariate analysis of the dependent variable with categorical data, multiple
logistic regression test was used.

Bivariate Selection, After performing bivariate analysis between each independent variable and its dependent
variable, if the bivariate test results have a p value < 0,25, then the independent variable is included in the
multivariate modelling. For independent variables whose bivariate p > 0,25 but are considered substantively
important, they can be included in the multivariate model.

Multivariate Modelling, Selecting variables that are considered important in the model, by retaining
independent variables that have p < 0,05 and removing p > 0,05 but gradually starting from the variable
that has the largest p value to the smallest p value. After exclusion, the change in POR was examined; if the
change in POR was >10 %, the variable became a confounding variable and was still included in the multivariate
modelling; if the change in POR was <10 %, the independent variable was removed from the model.

RESULTS
Univariate Analysis

Risk of CED, Most individuals were not at risk of Chronic Energy Deficiency (CED). However, there are still
some individuals who are at risk, so special attention needs to be paid to this group in terms of nutritional
monitoring and nutritional interventions.

Risiko KEK

[ [523
B Tidak KEK

Figure 3. Initial network visualization
Bivariate Analysis

The association of several independent variables with the provision of basic munisation can be seen in the
table 1. Frequency distribution of CED factors with CED risk.
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Table 1, shows that three variables were not significantly associated with the provision of basic immunisation
(knowledge, age and trust), while four other variables (energy intake, carbohydrate intake, fat intake and
nutritional status) were significantly associated with Chronic Energy Deficiency in Adolescent Girls.

This pie chart shows the distribution of Chronic Energy Deficiency (CED) risk within the analysed cohort.
The blue section represents the percentage of individuals at risk of CED, while the green section shows
those who are not at risk. It can be seen that most individuals in this cohort are not at risk of CED, with a
much larger percentage than those at risk. In conclusion, while the majority of individuals have adequate
nutritional status, there are still some who are at risk of CED and require special attention. Appropriate
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nutrition interventions can help reduce this risk, favouring improvements in the overall health status of the
group.

Multivariate Analysis
Hypothesis testing to find the strength of the association between energy, carbohydrate, and fat intake and
risk of CED. The analysis used SPSS version 24.0. The results of the analysis using multiple logistic regression

were as follows: There is a significant relationship between energy, carbohydrate, and fat intake with the risk
of CED.

Table 2. Multivariate analysis (first modelling) of factors associated with Chronic Energy Deficiency
Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95 % C.l.for EXP(B)
Lower Upper
Step 1°  AsupanEnergi 0,144 1,005 0,021 1 0,886 1,155 0,161 8,284
AsupanProtein -0,526 0,726 0,526 1 0,468 0,591 0,142 2,451
AsupanKH -0,334 0,772 0,188 1 0,665 0,716 0,158 3,251
AsupanLemak -0,694 0,841 0,682 1 0,409 0,500 0,096 2,595
StGz 4,312 1,162 13,775 1 0,000 74,592 7,651 727,175
KatCitra 1,454 0,643 5,122 1 0,024 4,282 1,215 15,090
Constant -7,200 2,777 6,723 1 0,010 0,001

Table 2, shows the results of Energy Intake, Protein Intake, KH Intake, Fat Intake: Each is the intake of
nutrients (energy, protein, carbohydrate, and fat). The B coefficient is negative or close to zero and the p value
(Sig.) is high, indicating that there is insufficient evidence to suggest that these variables significantly affect the
risk of SEZ. StGz (Nutritional Status): This variable has a very high and positive B value, with a Sig. value of less
than 0,05. This result indicates that nutritional status significantly increases the odds of a particular outcome.
The very high odds ratio (74,592) indicates that nutritional status is a strong predictor. KatCitra (Self-Image
Category): This variable is also significant (Sig. = 0,024), with an odds ratio of 4,282, indicating that self-image
category has a significant effect on the dependent variable.

Constant, this is the constant or intercept of the regression model. The B value is negative and significant,
indicating that when all independent variables are zero, the log-odds of the dependent variable is -7,200.
Based on the results of this logistic regression model analysis, the variables ‘Nutritional Status’ (StGz) and
‘Self-Image Category’ (KatCitra) were significant predictors of CED risk. Energy, protein, carbohydrate, and fat
intake did not contribute significantly to the model. The model suggests that individuals with good nutritional
status or a particular self-image category have a much higher likelihood of achieving the outcomes predicted
by the model.

Table 3. Multivariate analysis (second modelling) of factors associated with Chronic Energy Deficiency
Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95 % C.l.for EXP(B)

Lower Upper
Step 22 AsupanProtein -0,504 0,710 0,504 1 0,478 0,604 0,150 2,430
AsupanKH -0,286 0,696 0,169 1 0,681 0,751 0,192 2,937
AsupanLemak -0,621 0,672 0,855 1 0,355 0,537 0,144 2,004

StGz 4,300 1,157 13,824 1 0,000 73,696 7,639 710,990

KatCitra 1,447 0,640 5,114 1 0,024 4,249 1,213 14,884

Constant -7,176 2,767 6,725 1 0,010 0,001

Table 3, shows that 1) Protein Intake with Coefficient B (-0,504) means that an increase in protein
intake slightly decreases the log-odds of the dependent variable. Sig. (0,478) is not statistically significant,
indicating that the effect of protein intake is not strong enough to be considered important with SEZ risk.
Odds Ratio (0,604), indicating a decrease in the odds of CED risk when protein intake increases, but not
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significant. 2) Carbohydrate intake, with Coefficient B (-0,286), also showed a slight decrease in the log-
odds of the dependent variable with an increase in carbohydrate intake. The Sig. (0,681) is not significant,
indicating that carbohydrate intake does not significantly affect the risk of CED. Odds Ratio (0,751), slightly
reduced the risk of CED, but the effect was not significant. 3) Fat intake, with Coefficient B (-0,621)
indicating a decrease in the log-odds of the dependent variable with an increase in fat intake. The Sig.
value of (0,355) is not significant, indicating that fat intake is not strong enough to significantly affect the
risk of CED. Odds Ratio (0,537), Reduced risk of CED, but not significant. 4) StGz (Nutritional Status), with
Coefficient B (4,300) indicates that nutritional status significantly increases the log-odds of the predicted
outcome. With a Sig. value of (0,000) it is highly significant, indicating that nutritional status is a strong
predictor of the risk of CED. Odds Ratio (73,696), very high, indicates a large increase in the risk of CED
with an increase in nutritional status.5) KatCitra (Self-Image Category), Coefficient B (1,447) indicates that
self-image category significantly increases the log-odds of CED risk. Sig. (0,024), Significant, indicates the
effect of self-image category on the risk of CED. Odds Ratio (4,249): Indicates an increase in CED risk, and
the effect is significant. Constant, Coefficient B (-7,176): Indicates that when all independent variables are
zero, the log-odds of the outcome is -7,176. Sig. (0,010): Significant, indicating that the constant has an
effect in this model.

Based on the results of the logistic regression model analysis, the variables ‘Nutritional Status’ (StGz) and
‘Self-lmage Category’ (KatCitra) remained significant predictors of CED Risk. Protein, carbohydrate, and fat
intake were all insignificant, meaning they did not make an important contribution to predicting SEZ in this
model. These results are consistent with the results from Step 1a, showing that nutritional status and self-
image are important factors in the model, while other nutrient intakes are not significant.

Table 4. Multivariate analysis (third modelling) of factors associated with Chronic Energy Deficiency
Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95 % C.l.for EXP(B)
Lower Upper
Step 3a  AsupanProtein -0,639 0,626 1,043 1 0,307 0,528 0,155 1,799
AsupanLemak -0,658 0,663 0,984 1 0,321 0,518 0,141 1,900
StGz 4,350 1,152 14,249 1 0,000 77,509 8,097 741,924
KatCitra 1,482 0,636 5,433 1 0,020 4,401 1,266 15,302
Constant -7,440 2,708 7,548 1 0,006 0,001

Table 4, shows that 1) Protein Intake, Coefficient B (-0,639) means that an increase in protein intake is
associated with a decrease in the log-odds of the dependent variable. Sig. (0,307) is insignificant, indicating
that the effect of protein intake on outcome is not strong enough to be considered important in this model.
0Odds Ratio (0,528), indicates a decrease in the odds of the outcome as protein intake increases, but the
effect is not significant. 2) Fat intake with coefficient B (-0,658): Indicates that an increase in fat intake
is also associated with a decrease in the log-odds of the outcome. Sig. (0,321) is not significant, indicating
that the effect of fat intake on outcome is not strong enough in this model. Odds Ratio (0,518): Reduced
odds of outcome, but not significant. 3) StGz (Nutritional Status), Coefficient B (4,350): Indicates that
nutritional status has a very strong significant effect in increasing the log-odds of the outcome. Sig. (0,000):
Highly significant, showing that nutritional status is a strong predictor in this model. Odds Ratio (77,509):
Very high, indicating a large increase in the odds of the outcome with an increase in nutritional status.
4) KatCitra (Self-Image Category), Coefficient B (1,482), indicates that self-image category significantly
increases the log-odds of the outcome. Sig. (0,020): Significant, indicating that self-image category has a
significant effect on the outcome. Odds Ratio (4,401), indicating an increase in the odds of the outcome, and
the effect is significant. 5) Constant, Coefficient B (-7,440), indicates that when all independent variables
are zero, the log-odds of the outcome is -7,440. Sig. (0,006): Significant, indicating that the constant is
important in this model.

Based on the results of Step 3a analysis, the logistic regression model showed that the variables ‘Nutritional
Status’ (StGz) and ‘Self-Image Category’ (KatCitra) remained highly significant predictors of the outcome.
Protein and fat intake, despite having a negative influence on the log-odds of the outcome, remained statistically
insignificant. This model further reinforces the finding that nutritional status and self-image are the main
factors in influencing the predicted outcomes, while other nutrient intakes such as protein and fat do not make
a significant contribution. This suggests that for certain outcomes, nutritional status and self-image may be
more important than more specific nutrient intake patterns.
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Table 5. Multivariate analysis (fourth modelling) of factors associated with Chronic Energy Deficiency

Variables in the Equation
B S.E. Wald df Sig. Exp(B) 95 % C.l.for EXP(B)
Lower Upper
0,145 0,428 0,136 1,341

Step 4 Protein Intake -0,850 0,583 2,123

1
StGz 4,450 1,146 15,084 1 0,000 85,664 9,066 809,425
KatCitra 1,466 0,631 5,405 1 0,020 4,331 1,259 14,906
Constant -8,110 2,667 9,245 1 0,002 0,000

Table 5, shows 1) Protein Intake, Coefficient B (-0,850), indicates that an increase in protein intake is
associated with a decrease in the log-odds of the outcome. Sig. (0,145): Not statistically significant (p value >
0,05), indicating that the effect of protein intake on outcome is not strong enough to be considered important
in this model. Odds Ratio (0,428): Indicates a decrease in odds of outcome as protein intake increases, however
the effect is not significant. 2) StGz (Nutritional Status), Coefficient B (4,450): Indicates that nutritional status
is highly influential in increasing the log-odds of the outcome. Sig. (0,000): Highly statistically significant,
indicating that nutritional status is a strong predictor in this model. Odds Ratio (85,664): Very high, indicating
that improving nutritional status drastically increases the odds of the outcome. 3) KatCitra (Self-Image
Category), Coefficient B (1,466) indicates that self-image category also significantly increases the log-odds
of the outcome. Sig. (0,020): Statistically significant, indicating that self-image category has an important
influence on the outcome. Odds Ratio (4,331), indicating that individuals with certain self-image categories
have greater odds of the outcome, and this effect is significant.

4) Constant, Coefficient B (-8,110) indicates that when all independent variables are zero, the log-odds of
the outcome is -8,110. Sig. (0,002): Statistically significant, indicating that this constant is important in this
model. Based on the results of the analysis in Step 4a, the logistic regression model simplifies the variables
considered and still shows that “Nutritional Status” (StGz) and “Self-lmage Category” (KatCitra) are highly
significant predictors of the outcome. Protein intake, despite showing a negative association with outcome,
was not statistically significant in this model. This model further confirms that nutritional status and self-
image have an important role in influencing the predicted outcomes. With a very high odds ratio for nutritional
status, the model suggests that nutritional status is the main determinant, while protein intake does not play a
significant role. This indicates that interventions that focus on improving both nutritional status and perceived
self-image may be more effective in achieving the desired outcome than simply addressing protein intake.

Table 6. Multivariate analysis (fifth modeling) of factors associated with Chronic Energy Deficiency
Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95 % C.l.for EXP(B)
Lower Upper
Step 52 StGz 4,464 1,135 15,482 1 0,000 86,844 9,397 802,557
KatCitra 1,340 0,617 4,723 1 0,030 3,819 1,141 12,785
Constant -9,307 2,562 13,197 1 0,000 0,000

Table 6, shows 1 StGz (Nutritional Status) with coefficient B (4,464) indicates that nutritional status has
a very strong influence in increasing the log-odds of the outcome. Sig. (0,000) means highly statistically
significant, confirming that nutritional status is a very strong predictor in this model. Odds Ratio (86,844): Very
high, indicating that improving nutritional status drastically increases the odds of the outcome. This confirms
that nutritional status is a key factor in determining the outcome. 2) KatCitra (Self-Image Category) Coefficient
B (1,340) indicates that self-image category also has a significant influence in increasing the log-odds of the
outcome. Sig. (0,030) is statistically significant, indicating that self-image category is an important variable in
this model. The Odds Ratio (3,819) indicates that individuals with a certain self-image category have a greater
chance of the outcome, and this effect is significant. 3)Constant coefficient B (-9,307) indicates that when all
independent variables are zero, the log-odds of the outcome is -9,307. Sig value. (0,000): Highly statistically
significant, indicating that this constant is important in this model.

As a result of this Step 5a analysis, the logistic regression model shows a highly simplified result with only
two variables remaining: “Nutritional Status” (StGz) and ‘Self-lmage Category’ (KatCitra). Both are highly
significant predictors of the outcome, with nutritional status having a very strong effect and self-image also
having a significant effect.
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The model confirms that for predicting desired outcomes, nutritional status is the main determinant, with
a very high odds ratio indicating that improvements in nutritional status greatly increase the likelihood of a
positive outcome. The self-image category is also important, although its influence is not as great as nutritional
status. As such, interventions focused on improving nutritional status and self-image are likely to be highly
effective in achieving the desired outcome.

DISCUSSION

The findings extend a previous cross-sectional study of adolescent girls aged 15-19 with 100 samples. Chronic
Energy Deficiency (CED) in adolescent girls is a serious health problem, especially in developing countries.®
Factors that influence CED include nutrient intake, nutritional status, and various social and psychological
aspects. Analyses showed that several nutritional factors, such as energy, carbohydrate and fat intake,
had significant associations with CED risk.™"' Nutritional status is also a strong predictor of CED risk, with
underweight adolescent girls being more vulnerable.®® Other factors such as knowledge, personality, and social
influence (social media, family, and peers) did not show a significant association with CED risk.“

Based on the results of the bivariate analysis conducted, it was found that energy, carbohydrate, and fat
intake had a significant association with the risk of CED. Adolescent girls with deficient intake in these three
aspects have a higher risk of developing CED.?* Relevant research supports these findings by showing that
inadequate energy intake contributes to an increased risk of CED, especially among adolescents.® For example,
a study by %) found that caloric déficit significantly increased the risk of CED in the adolescent population.
In addition, a study by “¥ showed that adequate carbohydrate intake plays an important role in preventing
CED, as complex carbohydrates help fulfil daily energy needs and support optimal health. Similarly, research
by “4 revealed that fat, as an important source of energy, also contributes to the prevention of CED, with fat
deficiency exacerbating the risk of CED.

These findings emphasise the importance of ensuring adequate intake of energy, carbohydrates and fats
to prevent CED and support healthy nutritional status.“#) The analysis showed the importance of ensuring
adequate nutrient intake in the prevention of CED. Nutritional status also emerged as a significant factor, with
adolescents with underweight nutritional status having a higher risk of developing CED. Relevant research
supports these findings by highlighting the role of nutrient intake in the prevention of CED. The study by (1®
showed that robust energy intake significantly reduced the risk of CED in adolescents. Research by © also
found that a lack of carbohydrates and fat in the diet can increase the risk of CED, underscoring the need for
adequate nutrition in the daily diet. In addition, nutritional status acts as a significant factor in the risk of SEE
(Severe Eating Disorder); adolescents with underweight nutritional status show a higher risk of experiencing
SEE, as found in the study by “*» The findings emphasise the need for attention to nutritional status and
adequate nutrient intake for CED prevention as well as long-term health support in adolescents. %" The findings
underscore the importance of ensuring adequate nutrient intake to prevent CED and also emphasise the need
for attention to the nutritional status of adolescents.®25

These factors are highly relevant to consider in the development of RF-AR applications. The app can
be optimised with features that monitor the user’s daily nutrient intake and provide appropriate dietary
recommendations to reduce the risk of CED.®" By utilising real-time data from the user, the app can provide
alerts if there are indications of insufficient nutrient intake, thus enabling early intervention.®> Furthermore,
while social and psychological factors such as personality, body image, and influences from social media, family,
and peers did not show significant associations with CED risk in this analysis, they remain important to consider
in a broader context. Supported by a study by ®¥ found that psychosocial factors may influence eating behavior
and nutritional status; however, their association with the risk of Chronic Energy Deficiency (CED) was not
statistically significant. The study by ¥ also confirmed that although influences from social media and social
environment may affect diet, a direct relationship between these factors and CED risk was not found in their
data. This suggests that while social and psychological factors may have an impact on other aspects of health,
in the context of CED, they do not contribute significantly to increased risk.®*% These factors may influence
adolescents’ eating behaviours and perceptions of their health and weight, which in turn may influence their
nutritional status and risk of CED.®®

The RF-AR app can incorporate educational modules and psychological support to help young women
understand the importance of adequate nutrition and building a positive body image.®® Thus, the app not only
focuses on the physical aspect but also on the mental and emotional aspects of the user. The development of
mobile health applications such as RF-AR is very relevant in today’s digital era.®” It can be an effective tool for
early detection and intervention of CED, especially among vulnerable adolescent girls. With features such as
nutrition tracking, food intake reminders, and dietary guidance, as well as integration with other health data,
this app can provide comprehensive support for adolescent girls to prevent CED.®%

The findings of this study indicate that it is necessary to develop RF-AR applications with features designed
for 1) Early detection, using user input data to monitor nutritional intake and nutritional status in real-
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time, providing early warnings if there are indications of CED. 2)Effective Intervention, providing educational
information and personalised advice to increase nutritional intake and improve nutritional status. 3)Engagement,
using Augmented Reality technology to make the user experience more interesting and interactive, motivating
adolescent girls to improve their eating habits.

This study faced some important limitations that need to be noted. The cross-sectional approach limits the
ability to establish cause-and-effect relationships or observe changes over time in Chronic Energy Deficiency (CED).
Although it involved samples from different socioeconomic and geographic backgrounds, its representativeness
may be limited, and insufficient sample size may affect the generalizability of the results. Data collection
through surveys may be affected by respondent bias and self-report inaccuracies, while multifactorial analysis
may not cover all relevant factors. The effectiveness of RF-AR application as a CED prevention and treatment
tool needs to be further tested in longitudinal studies and clinical trials. Limited time and resources may also
affect the depth of the study, while ethical considerations related to adolescent girls add complexity to data
collection and interpretation of results. To address these limitations, Future studies should aim to overcome
these limitations by adopting longitudinal and mixed-method designs, increasing sample diversity, and further
evaluating the RF-AR application in broader, real-world contexts.

CONCLUSION

This study reveals that Chronic Energy Deficiency (CED) in adolescent girls is strongly influenced by
inadequate nutrient intake, particularly energy, carbohydrates, and fats, along with a low nutritional status.
Findings indicate that adolescents with deficient nutrient intake and an underweight status are at a higher risk
for CED. Although psychosocial factors like social media, family, and peer influence did not show a significant
association with CED risk, they remain relevant in shaping eating behaviors and health perceptions. These
insights underscore the potential of the RF-AR mobile health application as an effective tool for early detection
and intervention in CED prevention, using real-time nutrition monitoring, educational modules, and interactive
augmented reality features. However, the study’s limitations, including its cross-sectional design and reliance
on self-reported data, suggest the need for further research through longitudinal studies and clinical trials to
validate the app’s effectiveness. Overall, ensuring adequate nutrient intake and improving nutritional status
are essential for CED prevention, and digital solutions like the RF-AR app present an innovative approach to
supporting adolescent girls’ nutritional health comprehensively.

REFERENCES
1. Titaley C, Ardianto AC, Zawawi WOM, Asmin E, Tahitu R, Sara LS, et al. Chronic Energy Deficiency Associated
with Body Mass Index of Adolescent Girls. Wind Heal J Kesehat. 2024;7(1):31-43.

2. Yulia C, Rosdiana DS, Muktiarni M, Sari DR. Reflections of well-being: navigating body image, chronic
energy deficiency, and nutritional intake among urban and rural adolescents. Front Nutr. 2024;11(5):1-7.

3. Angraini DI, Sulastri D, Hardisman, Yusrawati. Model as Effort to Early Detection of Chronic Energy
Deficiency in Pregnancy. Kemas. 2023;19(1):102-12.

4. Yuliastanti T, Ambarwati WN, Sulastri S, Rahmawati A. History of Chronic Energy Deficiency (CED) of
Pregnant Women and Stunting in Toddlers. Int J Nurs Inf. 2023;2(2):7-12.

5. Wati EK, Murwani R, Kartasurya M, Sulistiyani S. Determinants of chronic energy deficiency (CED) incidence
in pregnant women: A cross- sectional study in Banyumas, Indonesia. narra j. 2024;1(2):1-8.

6. Harna H, Rahmawati R, Irawan AMA, Sa’pang M. Prevalence and determinant factors of Chronic Energy
Deficiency (CED) in pregnant women. AcTion Aceh Nutr J. 2024;9(1):65.

7. Mukaddas H, Salma WO, Cristian B IM. Factors Related to Chronic Energy Deficiency in Pregnant Mothers
in the Konawe District, Indonesia. J Res Dev Nurs Midwifery. 2021;18(2):18-20.

8. Ananda A, Baso YS, Hidayanty H, Syarif S, Aminuddin A, Bahar B. Providing education chronic energy
deficiency (CED) uses web-based she smart to improve knowledge, attitudes, and practice in adolescent girls.
Int J Heal Med Sci. 2022;5(1):56-62.

9.ArigoD, PagotoS, Carter-HarrisL, Lillie SE, Nebeker C. Using social media for health research: Methodological
and ethical considerations for recruitment and intervention delivery. Digit Heal. 2018;4(4):205520761877175.

https://doi.org/10.56294/saludcyt20252013 ISSN: 2796-9711


https://doi.org/10.56294/saludcyt20252013

Salud, Ciencia y Tecnologia. 2025; 5:2013 12

10. Dagne S, Menber Y, Wassihun Y, Dires G, Abera A, Adane S, et al. Chronic Energy Deficiency and Its
Determinant Factors among Adults Aged 18-59 Years in Ethiopia: A Cross-Sectional Study. J Nutr Metab.
2021;21(32):2-8.

11. Soliman A, De Sanctis V, Alaaraj N, Ahmed S, Alyafei F, Hamed N, et al. Early and long-term consequences
of nutritional stunting: From childhood to adulthood. Acta Biomed. 2021;92(1):1-12.

12. Rasminto, Nadiroh, Yufiarti, Agung A, Nurtisy BB. The effect of personality and cognitive ability about
reproduction health to healthy life motivation: An ex post facto approach. IOP Conf Ser Earth Environ Sci.
2021;747(1):2-9.

13. Kahsay A, Gebregziabher H, Hadush Z, Yemane D, Hailemariam A, Mulugeta A. Exploration of Barriers
to the Uptake of Nutritional Services Among Adolescent Girls from the Rural Communities of Tigray Region,
Northern Ethiopia: A Qualitative Study. Adolesc Health Med Ther. 2022;11(3):157-71.

14. Amoadu M, Abraham SA, Adams AK, Akoto-Buabeng W, Obeng P, Hagan JE. Risk Factors of Malnutrition
among In-School Children and Adolescents in Developing Countries: A Scoping Review. Children. 2024;11(4):1-19.

15. Hailemariam M, Bustos T, Montgomery B, Barajas R, Evans LB, Drahota A. Evidence-based intervention
sustainability strategies: A systematic review. Implement Sci. 2022;14(1):1-12.

16. Stegeman |, Godfrey A, Romeo-Velilla M, Bell R, Staatsen B, van der Vliet N, et al. Encouraging and
enabling lifestyles and behaviours to simultaneously promote environmental sustainability, health and equity:
Key policy messages from inherit. Int J Environ Res Public Health. 2020;17(19):1-22.

17. Said AM, Latersia Y, Muniroh L. The Relationship Between Breakfast Habits And Nutritional Status With
Learning Achievement In. 2024;19(2):148-57.

18. Putri Adila W, Sri Yanti R, Sriyanti R. The relationship of chronic energy deficiency (CED), exclusive
breastfeeding, and economic with stunting in Nagari Aua Kuning West Pasaman. Sci Midwifery. 2023;10(6):2721-
9453. Available from: www.midwifery.iocspublisher.orgjournalhomepage:www.midwifery.iocspublisher.org

19. Rikala P, Braun G, Jarvinen M, Stahre J, Hamalainen R. Understanding and measuring skill gaps in
Industry 4.0 — A review. Technol Forecast Soc Change. 2024;201(June 2023).

20. Negt P, Haunschild A. Exploring the gap between research and practice in human resource management
(HRM): a scoping review and agenda for future research. Management Review Quarterly. Springer International
Publishing; 2024. 1-43 p. Available from: https://doi.org/10.1007/s11301-023-00397-7

21. Bello AK, Okpechi IG, Osman MA, Cho Y, Htay H, Jha V, et al. Epidemiology of haemodialysis outcomes.
Nat Rev Nephrol. 2022;18(6):378-95.

22. Amon DJ, Gollner S, Morato T, Smith CR, Chen C, Christiansen S, et al. Assessment of scientific gaps
related to the effective environmental management of deep-seabed mining. Mar Policy. 2022;138(5):2-22.

23. Silva P, Lopes F, Ray S. Nutrition and Food Literacy : Framing the Challenges to Health Communication.
Nutrients. 2023;15(4708):1-25.

24. Baird S, Camfield L, Ghimire A, Hamad BA, Jones N, Pincock K, et al. Intersectionality as a Framework
for Understanding Adolescent Vulnerabilities in Low and Middle Income Countries: Expanding Our Commitment
to Leave No One Behind. Eur J Dev Res. 2021;33(5):1143-62. Available from: https://doi.org/10.1057/s41287-
021-00440-x

25. Wessells MG, Kostelny K. The Psychosocial Impacts of Intimate Partner Violence against Women in LMIC
Contexts: Toward a Holistic Approach. Int J Environ Res Public Health. 2022;19(21):2-20.

26. Buljac-Samardzic M, Doekhie KD, Van Wijngaarden JDH. Interventions to improve team effectiveness
within health care: A systematic review of the past decade. Hum Resour Health. 2020;18(1):1-42.

https://doi.org/10.56294/saludcyt20252013 ISSN: 2796-9711


https://doi.org/10.56294/saludcyt20252013
http://www.midwifery.iocspublisher.orgjournalhomepage:www.midwifery.iocspublisher.org
https://doi.org/10.1007/s11301-023-00397-7
https://doi.org/10.1057/s41287-021-00440-x
https://doi.org/10.1057/s41287-021-00440-x

13 Firdaus R, et al

27. Onakomaiya D, Pan J, Roberts T, Tan H, Nadkarni S, Godina M, et al. Challenges and recommendations
to improve institutional review boards’ review of community-engaged research proposals: A scoping review. J
Clin Transl Sci. 2023;7(1):2-18.

28. Kabir A, Miah S, Islam A. Factors influencing eating behavior and dietary intake among resident students
in a public university in Bangladesh: A qualitative study. PLoS One. 2018;13(6):1-17.

29. Dian Isti Angraini, Izzah AN, Nisa K, Zuraida R. Factors Influencing the Selection of Healthy and Unhealthy
Diet Behavior in Adolescent Girls in Bandar Lampung. Int J Adv Heal Sci Technol. 2023;3(2):72-8.

30. Hariyanti LP, Haryana NR. Factors Related To Body Image and It Correlation With Nutritional Status
Among Female Adolescents: a Literature Review. Media Gizi Indones. 2021;16(3):224.

31. Widhiyanti F, Dewi YLR, Qadrijati I. Path Analysis on the Fad Diets and other Factors Affecting the
Risk of Chronic Energy Deficiency among Adolescent Females at the Boarding School. J Matern Child Heal.
2020;5(3):251-64.

32. Aboye GT, Vande Walle M, Simegn GL, Aerts JM. Current evidence on the use of mHealth approaches
in Sub-Saharan Africa: A scoping review. Heal Policy Technol. 2023;12(4):2-21. Available from: https://doi.
org/10.1016/j.hlpt.2023.100806

33. Zakerabasali S, Ayyoubzadeh SM, Baniasadi T, Yazdani A, Abhari S. Mobile health technology and
healthcare providers: Systemic barriers to adoption. Healthc Inform Res. 2021;27(4):267-78.

34. Erku D, Khatri R, Endalamaw A, Wolka E, Nigatu F, Zewdie A, et al. Digital Health Interventions to
Improve Access to and Quality of Primary Health Care Services: A Scoping Review. Int J Environ Res Public
Health. 2023;20(19):2-15.

35. Kulandaivelu Y, Hamilton J, Banerjee A, Gruzd A, Patel B, Stinson J. Social Media Interventions for
Nutrition Education Among Adolescents: Scoping Review. JMIR Pediatr Parent. 2023;6(1).

36. Rachman A, Iswahyudi MS, Salim BS, Purnomo W. Utilizing Augmented Reality Technology to Create an
Immersive Learning Experience. At-Tasyrih J Pendidik dan Huk Islam. 2024;10(1):170-82.

37. Gkintoni E, Vantaraki F, Skoulidi C, Anastassopoulos P, Vantarakis A. Promoting Physical and Mental
Health among Children and Adolescents via Gamification—A Conceptual Systematic Review. Behav Sci (Basel).
2024;14(2):2-32.

38. Lim SY, Lee KW, Seow WL, Mohamed NA, Devaraj NK, Amin-Nordin S. Effectiveness of integrated technology
apps for supporting healthy food purchasing and consumption: A systematic review. Foods. 2021;10(8):2-11.

39. Malik RS. EDUCATIONAL CHALLENGES IN 21 ST CENTURY AND SUSTAINABLE DEVELOPMENT. J Sustain Dev
Educ Res. 2020;2(1):9-20.

40. Leijse MML, Koning IM, van den Eijnden RJJM. The influence of parents and peers on adolescents’
problematic social media use revealed. Comput Human Behav. 2023;143(April 2022):107705. Available from:
https://doi.org/10.1016/j.chb.2023.107705

41. Tagwin T, Amsal A, Batjo SH, Radhiah S, Ramadhan K, Kusumawati DE, et al. Uncovering Determinant of
Anaemia Among Adolescent Girls. Poltekita J Ilmu Kesehat. 2023;17(3):1125-35.

42. Smith K. The Bare Necessities : Adolescent Food Insecurity and Disordered Eating. Vol. 1. 2023. 1-160 p.

43. Clemente-Suarez VJ, Mielgo-Ayuso J, Martin-Rodriguez A, Ramos-Campo DJ, Redondo-Flérez L, Tornero-
Aguilera JF. The Burden of Carbohydrates in Health and Disease. Nutrients. 2022;14(18):1-28.

44, Clemente-Suarez VJ, Mielgo-Ayuso J, Martin-Rodriguez A, Ramos-Campo DJ, Redondo-Flérez L, Tornero-
Aguilera JF. The Burden of Carbohydrates in Health and Disease. Nutrients. 2022;14(18):2-29.

https://doi.org/10.56294/saludcyt20252013 ISSN: 2796-9711


https://doi.org/10.1016/j.hlpt.2023.100806
https://doi.org/10.1016/j.hlpt.2023.100806
https://doi.org/10.1016/j.chb.2023.107705
https://doi.org/10.56294/saludcyt20252013

Salud, Ciencia y Tecnologia. 2025; 5:2013 14

45. Wan Y, Tobias DK, Dennis KK, Guasch-Ferré M, Sun Q, Rimm EB, et al. Association between changes in
carbohydrate intake and long term weight changes: prospective cohort study. BMJ. 2023;382(1):1-10.

46. Clemente-Suarez VJ, Beltran-Velasco Al, Redondo-Florez L, Martin-Rodriguez A, Tornero-Aguilera JF.
Global Impacts of Western Diet and Its Effects on Metabolism and Health: A Narrative Review. Nutrients.
2023;15(12).

47. Roberts M, Tolar-peterson T, Reynolds A, Wall C, Reeder N, Mendez GR. The Effects of Nutritional
Interventions on the Cognitive Development of Preschool-Age Children : A Systematic Review. Nutrients.
2022;1(1):1-15.

48. Moore Heslin A, McNulty B. Adolescent nutrition and health - Characteristics, risk factors, and opportunities
of an overlooked life stage. Proc Nutr Soc. 2023;1(1):142-56.

49. Soliman A, Alaaraj N, Hamed N, Alyafei F, Ahmed S, Shaat M, et al. Nutritional interventions during
adolescence and their possible effects. Acta Biomed. 2022;93(1):1-14.

50. Alviony Berliana Aksari, Mujayanto, Nugroho RF, Taufiqurrahman. Relationship of Nutritional Intake to
Nutritional Status and Teenagers Learning Concentration in the Ahludz Dzikri Al-Qur’an Assembly. J Nutr Explor.
2024;2(1):270-81.

51. Gonzalez-Ramirez M, Cejudo-Lopez A, Lozano-Navarrete M, Salamero Sanchez-Gabriel E, Torres-
Bengoa MA, Segura-Balbuena M, et al. SAIBi educa (Tailored Nutrition App for Improving Dietary Habits): Initial
Evaluation of Usability. Front Nutr. 2022;9(April):1-20.

52. Scarry A, Rice J, O’connor EM, Tierney AC. Usage of Mobile Applications or Mobile Health Technology to
Improve Diet Quality in Adults. Nutrients. 2022;14(12):1-19.

53. Samad S, Ahmed F, Naher S, Kabir MA, Das A, Amin S, et al. Smartphone apps for tracking food consumption
and recommendations: Evaluating artificial intelligence-based functionalities, features and quality of current
apps. Intell Syst with Appl. 2022;15(July):200103. Available from: https://doi.org/10.1016/j.iswa.2022.200103

54. Cheikh Ismail L, Osaili TM, Mohamad MN, Hashim M, Stojanovska L, Al Daour R, et al. Psychosocial factors
affecting dietary habits of university students: A cross-sectional study. Heliyon. 2022;8(6):2-7. Available from:
https://doi.org/10.1016/j.heliyon.2022.e09768

55. Qutteina Y, Hallez L, Raedschelders M, De Backer C, Smits T. Food for teens: How social media is
associated with adolescent eating outcomes. Public Health Nutr. 2022;25(2):290-302.

56. Kirkbride JB, Anglin DM, Colman I, Dykxhoorn J, Jones PB, Patalay P, et al. The social determinants of
mental health and disorder: evidence, prevention and recommendations. World Psychiatry. 2024;23(1):58-
90.

57. Smale B, Wilson J, Akubueze N. Exploring the determinants and mitigating factors of loneliness among
older adults. Wellbeing, Sp Soc. 2022;3(April 2021):100089. Available from: https://doi.org/10.1016/j.
wss.2022.100089

58. Marzieh Abdoli, Rosato MS, Barberis N, Cella S, Cipriano A, Napolano R, et al. Affect, Body, and Eating
Habits in Children: A Systematic Review Marzieh. J Psychiatr Res. 2017;94(3):36-46.

59. Tort-Nasarre G, Pollina-Pocallet M, Ferrer Suquet Y, Ortega Bravo M, Vilafranca Cartagena M, Artigues-
Barbera E. Positive body image: a qualitative study on the successful experiences of adolescents, teachers and
parents. Int J Qual Stud Health Well-being. 2023;18(1):3-13. Available from: https://doi.org/10.1080/174826
31.2023.2170007

60. Schaafsma HN, Jantzi HA, Seabrook JA, McEachern LW, Burke SM, Irwin JD, et al. The impact of smartphone

app-based interventions on adolescents’ dietary intake: a systematic review and evaluation of equity factor
reporting in intervention studies. Nutr Rev. 2024;82(4):467-86.

https://doi.org/10.56294/saludcyt20252013 ISSN: 2796-9711


https://doi.org/10.56294/saludcyt20252013
https://doi.org/10.1016/j.iswa.2022.200103
https://doi.org/10.1016/j.heliyon.2022.e09768
https://doi.org/10.1016/j.wss.2022.100089
https://doi.org/10.1016/j.wss.2022.100089
https://doi.org/10.1080/17482631.2023.2170007
https://doi.org/10.1080/17482631.2023.2170007

15 Firdaus R, et al

FINANCING

The author would like to thank The management of research and community service in higher education
under the Directorate General of Higher Education, Research and Technology previously facilitated through
the Research and Community Service Information Base (Bima Kemdikbud) which has funded this research,
as well as the Institute for Research and Community Service at the University of Lampung, the Faculty of
Teacher Training and Education, and the Master of Educational Technology study program who have helped and
supported this research.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.

AUTHORSHIP CONTRIBUTION
Conceptualization: Rangga Firdaus.
Data curation: Dian Isti Angraini.
Formal analysis: Ossy Endah Wulansari.
Research: Rangga Firdaus.
Methodology: Ossy Endah Wulansari.
Project management: Wulan Octi Pratiwi.
Resources: Wulan Octi Pratiwi.
Software: Rangga Firdaus.
Supervision: Dian Isti Angraini.
Validation: Ossy Endah Wulansari.
Display: Dian Isti Angraini.
Drafting - original draft: Rangga Firdaus.
Writing - proofreading and editing: Wulan Octi Pratiwi.

https://doi.org/10.56294/saludcyt20252013 ISSN: 2796-9711


https://doi.org/10.56294/saludcyt20252013

	Marcador 1
	_Hlk174866502

