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 Previous studies demonstrate low awareness of adolescents regarding 

anemia prevention behavior, therefore innovative nutrition education 

strategy is important to complement essential nutrition programs for 

anemia control in adolescents to accelerate their effectiveness. This 

study aimed to develop an app-based intervention for changing 

knowledge, attitude, and anemia prevention behavior among adolescent 

girls with low-to-middle socioeconomic backgrounds. The study will be 

conducted with a quasi-experimental design, in which one selected high 

school is assigned as the intervention group and another high school is 

assigned as the control group. The participants will be recruited 

randomly from each school, consisting of female adolescents in the first 

and second grades (aged 14-17 years). The intervention will be delivered 

in a series of anemia educational materials through a mobile phone 

application for 12 weeks. The control group will receive educational 

material electronically after the intervention is terminated in the other 

group. Pre-test and post-test measurements of knowledge, attitude, and 

behavior will be undertaken with a self-administered questionnaire. The 

effect of the intervention will be determined by measuring changes 

observed after the intervention in each group (paired t-test statistical 

analysis) and comparing the changes between both groups (independent 

t-test statistical analysis) with p<0,05 indicating significant results. If the 

intervention proves to be effective to bring improving the anemia 

prevention behavior of adolescents, an app-based nutrition education 

tool will be applicable and enable it to educate larger relevant audiences. 

The findings of the study can provide useful inputs on supportive 

program implementation for anemia prevention among adolescents. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Anemia is the main contributor to DALY (disability-adjusted life years) in adolescents - (>2,500 DALYs 

per 100,000 adolescents) [1], therefore it needs to be addressed seriously since its negative impacts on the 
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quality of human resources. Many studies have shown the high prevalence of nutritional anemia in 

adolescents, especially in developing countries including Indonesia. The prevalence of anemia among 

adolescents in Indonesia indicates a major public health problem. Based on national data from the Basic 

Health Research (RISKESDAS) there was an increase in the prevalence of anemia in adolescents aged 15-

24 years, from 18.4% in 2013 to 32% [2]. At the regional level in South Sulawesi province, the anemia rate 

for adult women (≥15 years) was 10.3% in 2013 [3]. Furthermore, a small-scale study in Makassar, the 

capital city of the province, showed that 34.5% of high school adolescents were anemic (having hemoglobin 

levels of 12 mmHg) [4]. 

 

Anemia in adolescents is caused by a poor diet and several indirect factors such as low knowledge and 

awareness. Based on the SKRT (Household Health Survey) in 2001, the important determinants of anemia 

in Indonesian adolescents were skipping breakfast, energy consumption, and underweight nutritional status 

[5]. More recent research in Central Java province documented energy intake, protein, iron, nutritional 

status, and menstrual patterns as the main determinants of anemia among adolescents [6]. Meanwhile, a 

study in Makassar also found that the habit of skipping breakfast and negative body image was associated 

with the incidence of anemia in adolescents [4], [7]. Furthermore, according to 2012 Adolescent 

Demographic and Reproductive Health Survey, knowledge of adolescents (15-24 years) regarding anemia 

in Indonesia was still low, as many as 78% of male respondents and 67% of female respondents mentioned 

the causes of anemia either in incorrect categories or do not know at all [8]. A qualitative study among high 

school adolescents in Makassar showed that there were still many wrong perspectives about anemia and 

many of the students did not realize that they were anemic even though their hemoglobin measures 

indicated below-normal concentration level [9]. A quantitative study in the same location also found that 

only 46% of adolescents had sufficient knowledge about anemia [10]. 

 

Various interventions can be carried out to increase knowledge and awareness as well as to change the 

eating behavior of individuals and groups to improve their nutritional and health status. Previous research 

shows that nutrition education can be carried out as an intervention strategy for adolescents, which 

potentially can modify relevant eating behavior and nutritional intakes of adolescents as well as support 

other nutritional interventions such as iron folic supplementation programs to prevent anemia for young 

women in Indonesia [11]. Along with the fast development of technology and information in recent years, 

technology-based nutrition education can be an interesting and efficient alternative intervention. 

Educational interventions through websites, emails, computer games, SMS, smartphone applications, as 

well as through social media have proven to be acceptable and moderately effective in changing better 

eating patterns among adolescents, however, a large number of these interventions were mostly carried out 

among adolescents with high socio-economic backgrounds or in more developed countries. The 

effectiveness of these technology-based interventions in developing country settings or low-middle 

socioeconomic communities is still unclear [12]. 

 

A mobile phone application is increasingly used as technology-based education for nutrition interventions. 

A recent systematic review and meta-analytic study provide evidence of a small but positive effect of the 

app-based mobile intervention on changing nutritional behavior and the authors suggested that this 

approach is highly promising to support essential interventions related to obesity control programs [13]. 

Research among high school girls in Central Java, Indonesia demonstrated the positive effect of nutrition 

education delivered through a smartphone application on the improvement of adolescents' knowledge and 

attitude toward anemia prevention [14], however, the effect on behavior changes were not measured in this 

study. The very short duration of the study as the intervention was delivered in one week could not indicate 

whether the changes were sustainable or not. Therefore, this current study will assess the effect of a mobile 
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phone application that delivers nutrition education regarding anemia prevention, called Endmia, to 

adolescent school girls residing in a mid-to-low socioeconomic environment. This study will examine the 

intervention's effect by measuring changes in the level of knowledge, attitudes, and behavior to prevent 

anemia among girls. The maintenance of changes will be assessed during follow-up survey to determine the 

potential sustainability of the intervention effect. 

 

2. Materials and Methods 

A quasi-experimental with pre- and post-control group design will be applied to assess the effectiveness of 

a mobile phone app-based intervention in changing the outcome variables. The study will have one 

experimental group and one delayed-control group. The experimental group will receive 12 weeks of 

educational material regarding anemia and its preventive measures through Endmia application that is 

initially installed in adolescent girls' mobile phones. The control group will receive educational material of 

similar content through WhatsApp after the completion of 12 weeks of intervention in the other group. Pre-

test measurements on knowledge, attitude, intention, preventive behavior, consumption of iron food 

sources, as well as consumption of inhibitors and enhancers of iron absorption will be undertaken in both 

groups, one week before the educational intervention is initiated. Post-test measurements will be conducted 

one week after the termination of the intervention. A follow-up test will be undertaken two months after the 

completion of the post-test survey. The study has been approved by Hasanuddin University, Faculty of 

Public Health Research Ethics Committee. 

 

Two public high schools in Makassar city will be selected purposively based on the criteria: located in the 

sub-districts with the majority of the population having a low-to-mid socioeconomic background, the school 

has the highest number of female students in the area, there have not been any nutritional educational 

interventions carried out at the school, and the school agrees to participate in the study. Both schools are 

located in different sub-districts and are far enough to prevent close contact between the study participants 

and leakage of educational messages. Samples will be randomly selected from each selected school, which 

will be recruited from the list of female students enrolled in the first and second grades of the school.  The 

list will be provided by each school. The sample size calculation will consider one-way hypothesis testing 

with a minimum of 10 points differences between both groups (5% alpha, and significance of p<0,05) and 

20% dropout estimation [15]. The total number of participants in this study will be a minimum of 60, 

consisting of 30 students for the intervention group and 30 students for the control group. Figure 1 describes 

the flow of study participants. 
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Figure 1. Study participants flow 

 

The Endmia app-based education consists of 5 chapters of information related to anemia and its preventive 

measures that are delivered in the form of videos and infographics. Each chapter will be delivered 

fortnightly to the intervention group hence the total duration of message delivery will be 10 weeks. The 

researcher will monitor the access of the educational materials in the application through WhatsApp groups, 

in which the reminder for the study participants to access the materials will be sent every week to these 

groups. The participants will be asked to send a screenshot to their relevant groups whenever they access 

the material in each chapter. In the last 2 weeks of the intervention, games, quizzes, and challenge 

competitions will be undertaken for the participants. The control group will receive a series of anemia 

leaflets electronically after the entire post-test measurements are completed. 

 

Measurement of knowledge, attitude and eating behavior related to anemia prevention will be carried out on 

the intervention and control groups at pre- and post-intervention using validated questionnaires. To 

determine differences in knowledge, attitudes, and nutritional behavior relevant to anemia prevention 

between the pre-and post-intervention period, paired t-test or Wilcoxon test (if the data is not normally 

distributed). Additionally, to determine the differences in knowledge, attitudes, and anemia prevention 

behavior between the intervention and control groups, the independent t-test or Mann-Whitney (if the data 

is not normally distributed) will be applied. The significant value of p<0,05 for any changes observed will 
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be considered effective. Similar tools will be used for the 2 monthly follow-up surveys to determine 

whether the changes that occurred are maintained or not. 

 

3. Expected Result 

The intervention will provide an important contribution to knowledge in the area of nutrition education 

strategy among adolescents, particularly the utilization of a technology-based platform. This study will test 

the effect of the strategy on adolescents' knowledge, attitude, and anemia-prevention behavior and evaluate 

the potential long-term effects of the intervention. The study will also test the feasibility of this online app-

based education strategy for its application in a mid-to-low socioeconomic community setting. The findings 

of the study are expected to provide insightful inputs on the formulation of interventions and programs for 

anemia prevention, or adolescent nutrition in a broader context. 

 

A potential limitation of our project is to motivate participants to fully take part in the intervention for 12 

weeks since the intervention will be undertaken fully with an online approach. Therefore, one strategy to 

ensure and keep the participants motivated throughout the intervention period is to provide a weekly 

reminder to continually access the materials in the application without any cost and to monitor the 

frequency of application use for each participant through an online weekly evaluation form. Additionally, 

the benefits of participating in this study will be provided in the study information sheet to each participant. 

Incentives (e.g., souvenirs and cash) will also be provided to encourage participation. 

 

4. Conclusion 

Nutrition education is essential to support any nutrition interventions and programs targeting adolescents to 

accelerate the effectiveness of the programs. An innovative and attractive education strategy utilizing 

technology-based tools can be crucial to improve adolescents' knowledge and awareness as well as their 

compliance with the program. 

 

5. Acknowledgement 

The research protocol is formulated and agreed upon by all authors and receives funding from the Institute 

for Research and Community Services of Hasanuddin University. 

 

6. References 

[1] P. Christian and E. Smith, “Adolescent Undernutrition: Global Burden, Physiology, and Nutritional 

Risks,” Ann Nutr Metab, vol. 72, pp. 316–328, 2018, doi: 10.1159/000488865. 

 

[2] KEMENKES, “Riset Kesehatan Dasar (RISKESDAS) 2018,” 2018. 

 

[3] Kemenkes RI, “Riset Kesehatan Dasar,” 2013. 

 

[4] S. H. Amrin, R. Indriasari, and U. Najamuddin, “HUBUNGAN KEBIASAAN SARAPAN DAN 

KONSUMSI SUPLEMEN DENGAN STATUS HEMOGLOBIN PADA REMAJA PUTRI DI SMAN 10 

MAKASSAR Relationship of Breakfast Habits and Suplement Consumption with Hemoglobin Status on 

Adolescent Girls in SMAN 10 Makassar Sry Hastuti Amrin , R,” pp. 1–12, 2014. 

 

[5] D. Parmaesih and H. Susilowati, “Faktor-faktor yang Mempengaruhi Anemia pada Remaja,” 

Puslitbang Gizi dan Makanan: Badan Litbang, vol. 33, no. 4, 2005. 

 

[6] E. E. Agustina, B. Laksono, and D. R. Indriyanti, “Determinan Risiko Kejadian Anemia pada 



Indriasari, et.al, 2022                                                                                              Azerbaijan Medical Journal 

 

4386 
 

Remaja Putri Berdasarkan Jenjang Pendidikan di Kabupaten Kebumen,” Public Health Perspective Journal, 

vol. 2, no. 1, pp. 26–33, 2017. 

 

[7] M. Mansur, R. Indriasari, and N. Jafar, “Body Image and Weight-control Behaviours among 

Adolescents Girl with Low-Mid Socioeconomic Background,” Enfern Clin, vol. 30, pp. 285–9, 2020, 

[Online]. Available: https://doi.org/10.1016/j.enfcli.2020.06.065 

 

[8] SDKR, “Survei Demografi dan Kesehatan Reproduksi Remaja. Kemenkes RI,” 2012. 

 

[9] Z. Hatma, R. Indriasari, and N. Jafar, “Persepsi Tentang Anemia Gizi Pada Remaja Putri Penderita 

Anemia Di Sman 10 Makassar,” pp. 1–9, 2014, [Online]. Available: 

http://repository.unhas.ac.id/handle/123456789/11012 

 

[10] N. Imran, R. Indriasari, and U. Najamuddin, “Pengetahuan dan Sikap Tentang Anemia dengan 

Status Hemoglobin Remaja Putri di SMA N 10 Makasar,” Ilmu Gizi Fakultas Kesehatan Masyarakat, p. 2 

dan 4, 2014. 

 

[11] V. M. Oddo, A. Roshita, and J. H. Rah, “Potential interventions targeting adolescent nutrition in 

Indonesia: a literature review,” Public Health Nutr, vol. 22, no. 1, pp. 15–27, Jan. 2019, doi: 

10.1017/S1368980018002215. 

 

[12] G. R. do Amaral e Melo, F. de Carvalho Silva Vargas, C. M. dos Santos Chagas, and N. Toral, 

“Nutritional interventions for adolescents using information and communication technologies (ICTs): A 

systematic review,” PLoS One, vol. 12, no. 9, p. e0184509, Sep. 2017, doi: 10.1371/journal.pone.0184509. 

 

[13] K. Villinger, D. R. Wahl, H. Boeing, H. T. Schupp, and B. Renner, “The effectiveness of app‐based 

mobile interventions on nutrition behaviours and nutrition‐related health outcomes: A systematic review 

and meta‐analysis,” Obesity Reviews, vol. 20, no. 10, pp. 1465–1484, Oct. 2019, doi: 10.1111/obr.12903. 

 

[14] R. S. Saraswati, A. Kartini, and F. Agushybana, “Pengaruh Aplikasi Android Aneminfo terhadap 

Pengetahuan dan Sikap Remaja Putri terkait Anemia Defisiensi Besi,” Jurnal Promosi Kesehatan Indonesia, 

vol. 15, no. 2, pp. 65–69, Jun. 2020, doi: 10.14710/jpki.15.2.65-69. 

 

[15] T. Mahmudiono, D. R. Atmaka, and D. K. Larasati, “The effectiveness of WhatsApp-based 

nutrition education towards compliance with iron-folic acid supplement intake among adolescent girls in 

Indonesia,” Ann Trop Med Public Health, vol. 24, no. 01, 2021, doi: 10.36295/ASRO.2021.24156. 

  

https://www.azerbaijanmedicaljournal.com/

