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Introduction: Anemia continues to be a problem among adolescent girls, including in Indonesia. Although the Weekly Iron-Folic Acid Supplementation (WIFAS) program was introduced in 2014, adherence remains a challenge. The study aimed to evaluate the effectiveness of WhatsApp (WA) reminder messages in improving knowledge and adherence to WIFAS among adolescent girls in the Salahutu Sub-District, Maluku Province.



Methods: A quasi-experimental design was employed in 2024, utilizing a pretest-posttest control group framework across two senior high schools in Salahutu Sub-District. The intervention school (n = 49) received WA-based reminder messages for four weeks, while the control school (n = 42) continued to receive routine services. We used Mann–Whitney, Fisher Exact and chi-square tests in this analysis.



Results: The WA-based intervention led to a significant improvement in knowledge scores among adolescent girls from the intervention school (p < 0.001). These students were also more likely to have taken WIFAS in the week preceding the endline survey (p < 0.001) and to have consumed at least 75% of the distributed WIFAS (p = 0.015) compared to the control school. Furthermore, the mean hemoglobin levels were significantly higher in the intervention compared to the control school (p = 0.001).



Conclusions: The WA-based reminder messages were effective in enhancing knowledge and adherence to WIFAS. Expanding this approach to a broader population is recommended before scaling up implementation across Maluku and other regions in Indonesia.
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Introduction

Anemia in adolescents poses significant health risks, including impaired cognitive function, diminished physical capacity, and, in future pregnancies, complications affecting both maternal and infant health outcomes (1). One of the key interventions implemented by the Government of Indonesia to reduce anemia in adolescent girls is the Weekly Iron-Folic Acid Supplementation (WIFAS) program (1, 2).

The WIFAS program for adolescent girls in Indonesia started in 2014 and has become one of the specific interventions that aim to reduce stunting in children. The Ministry of Health of the Republic of Indonesia recommends all adolescent girls consume iron/folic acid tablets four times monthly or once per week (3). The iron/folic acid tablet contains 60 mg of elemental iron (equivalent to 300 mg ferrous sulfate, 180 mg ferrous fumarate, or 500 mg ferrous gluconate) and 2.8 mg folic acid (a synthetic form of folate).

Despite the program's importance, low adherence to WIFAS has been documented (4–8). According to the 2018 Basic Health Research, 98.6% of adolescent girls who received WIFAS at school did not consume it, as recommended (9). In Maluku Province, one of the largest archipelago provinces in Indonesia, only 0.46% of adolescent girls aged 16–18 years consumed the recommended 52 iron/folic acid tablets obtained from school (10). According to a survey conducted in 2022 by the Faculty of Medicine, Pattimura University, in Ambon, Maluku Province in three senior high schools, only 15% of female students adhered to taking WIFAS and almost 50% of female students were anemic (11). This evidence highlights a strong need for interventions aimed at improving adolescent girls’ adherence to WIFAS especially as existing school-based distribution strategies have not effectively improved compliance, particularly in archipelagic regions like Maluku where access to healthcare services is limited.

Previous literature indicated that digital interventions, including the use of the WhatsApp (WA) application, are part of the effective tools for improving adherence in various health programs (12–15). Studies also reported that the WA application was considered one of the most widely used applications and could effectively be used to improve an individual's knowledge, attitudes, and behaviors related to health (12, 16–21). The application offers instant messaging services that could enhance communication between healthcare providers and their clients by facilitating remote consultations, information sharing, and the timely initiation of treatment (22). Furthermore, the ability of the WA application to feature different types of media, including images, videos, and audio, also sets it apart from other digital health tools that could only use text messages (19). This shows that WA could be considered a valuable tool for making information more attention-grabbing (14). Digital health interventions have been widely studied in urban, well-connected regions, however they were rarely examined in rural and archipelagic settings, where internet penetration, digital literacy, and health behaviors differ.

In early 2024, a survey among senior high school students in the Salahutu Sub-District of Central Maluku District, Maluku Province, was conducted to assess smartphone penetration, internet access, and social media preferences (data not published). The survey revealed that 94% of the 186 respondents owned smartphones, had adequate internet access, and primarily used WA applications. Thereby, based on these findings, in early 2024, researchers from the Faculty of Medicine, Pattimura University, developed some WA-based reminder messages for adolescent girls related to anemia and its prevention as well as reminders to take WIFAS provided at schools. This present study aimed to evaluate the impact of these WA-based reminder messages on knowledge and awareness about anemia and adherence to WIFAS among adolescent girls in Salahutu Sub-District, Maluku Province, Indonesia.



Materials and methods


Research design and study site

This quasi-experimental study was conducted from May to June 2024 using a pretest-posttest control group design involving two senior high schools in Salahutu Sub-district of Central Maluku District in Maluku Province, Indonesia. The schools involved were: SMAN 3 Maluku Tengah (intervention school) and SMAN 47 Maluku Tengah (control school).



Population and sampling

The senior high schools were selected using purposive sampling based on the following criteria: (1) located in Salahutu Sub-District of Central Maluku District; (2) government-owned school; (3) had a minimum enrollment of 100 female students (grades X to XII); (4) received WIFAS from local community health centers; (5) sufficient distance from each other to minimize the risk of contamination; and (5) willingness to participate in the study. Of the two senior high schools selected, one school was randomly selected to become the intervention school.

The inclusion criteria for the study subjects in each high school were: (1) female students from Grades X and XI, and (2) willing to participate in the study. For the intervention school, additional criteria included were: (1) owning a communication device (smartphone, tablet, or laptop) with regular internet access, and (2) having or being willing to install the WhatsApp (WA) application. In total, there were 49 adolescent girls from SMAN 3 Maluku Tengah (intervention school) and 42 from SMAN 47 Maluku Tengah (control school) were included in this study (Figure 1).
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FIGURE 1
Study participant flowchart.




Intervention

The WA-based educational messages, including reminders to take WIFAS, were developed by the research team from the Faculty of Medicine, Pattimura University in Ambon. Initially, a focus group discussion was held with adolescent girls from the Salahutu Sub-District, to gather feedback about the messages developed. This included their preference about the type of message (text, audio, or video), the clarity of the information, as well as other features such as the color preference that could attract their attention. The findings from this discussion were further used by the research team to refine and adjust the WA-based messages.

The study was conducted for four weeks. In intervention school, in addition to the routine services provided by the local community health center, subjects received WA-based educational messages about anemia and WIFAS, including reminders to take iron-folic acid tablets. These messages, delivered in both text and image formats, were sent to the WA group with all enrolled subjects, three times a week. The reminder messages also included a link for monitoring adherence to WIFAS intake, directing students to a website where they could log in to their accounts. Upon logging in, participants could view their details, and local time, and use a camera feature to record their WIFAS intake for the week (Figure 2).
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FIGURE 2
Intervention display and the report system for WIFAS.


Students from the control school did not receive any WA-based educational messages and only received routine services provided by local community health centers.



Evaluation method

The evaluation involved two cross-sectional surveys: before (baseline) and after the intervention (endline). In each survey, respondents were interviewed using a structured questionnaire, and their blood hemoglobin (Hb) levels were measured. After the interviews, all participants received snacks (biscuits and milk).



Research instrument

This study used a structured questionnaire adapted from a previous study in Indonesia that had been tested for validity and reliability (23). The questionnaire included questions on socio-demographic characteristics, menstrual duration, adherence to WIFAS, and knowledge about anemia and WIFAS. An additional monitoring tool was also used for the intervention school: a link sent with the reminder messages, which connected to a reporting system that tracked the amount of WIFAS consumed by the respondents.



Variables

The independent variable in this study was the use of WA-based reminder messages containing information about anemia and WIFAS. The dependent variables were knowledge and awareness about anemia and its prevention and adherence to WIFAS. Adherence was defined as the consumption of at least 75% of the WIFAS tablets (three out of four tablets provided).

Knowledge and awareness were assessed using a set of 15 questions designed to measure the respondents’ understanding of anemia and WIFAS, including topics such as anemia signs and symptoms, WIFAS benefits, consumption guidelines, and potential side effects. Each correct answer was scored as 1, and incorrect answers were scored as 0. Knowledge levels were categorized as high or low based on the median score distribution. Scores above the median distribution were considered as high and those below were considered as low.

To confirm adolescent girls’ adherence to taking WIFAS, we measured the Hb level of respondents and the proportion of anemia (Hb < 12 g/dl) among adolescent girls in intervention and control schools. The Hb levels were measured using the HemoCue HB 301 device.



Data analysis

A descriptive analysis was first conducted to examine the frequency distribution of each variable for both the intervention and control schools at baseline. Using baseline data, the Kolmogorov–Smirnov normality test was applied to assess the distribution of two continuous variables: knowledge about anemia and blood hemoglobin (Hb) concentration. As both variables were not normally distributed (p < 0.05), Mann–Whitney tests were used to compare the knowledge scores on anemia and blood Hb concentrations between the control and intervention schools. Additionally, chi-square tests were used to examine differences in self-reported adherence to weekly iron-folic acid supplementation (WIFAS) and anemia status between the two schools at baseline. When the assumptions for the chi-square test were violated, Fisher's exact test was applied.

At the endline, another normality test was conducted to evaluate the distribution of knowledge scores on anemia and blood Hb concentration post-intervention. Since both variables remained non-normally distributed (p < 0.05), Mann–Whitney tests were again used to compare differences between the groups. Chi-square tests were also conducted to compare WIFAS adherence and anemia status between the intervention and control schools using endline data. Data analysis was performed using IBM SPSS Statistics for Windows, version 23.



Ethical approval and informed consent

The study protected respondent privacy by removing personal identifiers, assigning unique codes, and limiting data access to authorized researchers. Electronic data were encrypted, and physical records securely stored, following ethical and institutional privacy standards. The research was approved by the FK UNPATTI Ethics Commission, as confirmed by letter number 014/FK-KOM.ETIK/VIII/2024. Before carrying out the research, the purpose of the study was explained to the respondents, and written informed consent was obtained. In the intervention school, upon agreeing to participate, respondents were asked to join a WA group where educational messages, including reminders to take WIFAS, would be sent.




Results

In total, we analyzed information collected from 91 students (42 from the control school and 49 from the intervention school). Table 1 presents the sociodemographic characteristics of all respondents involved in this study. In the intervention school, those aged 16 years constituted the highest percentage of respondents and most lived in Negeri Suli (53.1%). Approximately 16% of respondents’ fathers worked in the Indonesian National Armed Forces/Indonesian National Police (Tentara Nasional Indonesia/Kepolisian Republik Indonesia or TNI/POLRI) while 73.5% of their mothers were housewives. The average education level of both parents was senior high school (father: 51%; mother: 40.8%).


TABLE 1 Sociodemographic characteristics of adolescent girls in the intervention school.
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In this study, we compared the knowledge difference between respondents in the intervention and control schools before and after the intervention, as shown in Table 2. The baseline survey showed that there was no significant difference in the scores of knowledge on anemia and WIFAS between adolescent girls in the intervention and control school (p = 0.331). The median knowledge score was 10 for both schools. However, at the endline, a significant difference was found between these two schools, with moderate negative correlation as increased scores were more associated with the intervention group than the control group (r = 0.38 p < 0.001). The median score in the intervention school increased to 11, while the median score in the control school remained unchanged (Table 2).


TABLE 2 The median score of knowledge about anemia and weekly iron/folic acid supplementation among adolescent girls in control and intervention schools by the time of the survey.
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Figure 3 shows the distribution of respondents with a high level of knowledge about anemia between the control and intervention schools, at baseline and endline. After the intervention, a significant difference in knowledge levels was observed between these two schools (p = 0.001). At the endline, 73.5% of respondents demonstrated a high level of knowledge, compared to only 42.9% in the control school.


[image: Figure 3]
FIGURE 3
The distribution of respondents with a high level of knowledge about anemia and weekly iron/folic acid supplements among adolescent girls in control and intervention school by the time of the survey.


Table 3 shows the positive effect of WA intervention on adolescent girls’ adherence (consumption of 75% of the iron/folic acid tablets received) to WIFAS. At baseline, there was no significant difference found in the adherence to WIFAS between the two schools (p = 0.210). Only 4.8% of respondents in the control and none in the intervention school adhered to WIFAS. After the intervention period, there was a significant difference observed between intervention and control schools (OR = 4.69; 95% CI: 0.06–0.81, p = 0.025). Adherence to WIFAS was found in 26.5% of adolescent girls in the intervention school, while only 7% of adherence was found in the control school.


TABLE 3 The level of adherence to weekly iron/folic acid supplementation (consuming 75% of the received tablets) among adolescent girls in control and intervention schools by the time of the survey.
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The increased consumption of WIFAS among adolescent girls in the intervention school was also mirrored by their increased blood Hb concentration. There was no significant difference in Hb level between the intervention and control school, at baseline (p = 0.498) (Table 4). At the endline, the Hb level was significantly higher among subjects in the intervention compared to the control school. There was a moderate positive correlation as increased Hb levels were more associated with the intervention group than the control group (r = 0.35, p = 0.001). The median Hb level was 13.80 g/dl in the intervention school, and 13.0 g/dl in the control school.


TABLE 4 The median hemoglobin level among adolescent girls in control and intervention schools by the time of the survey.
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In addition to the Hb level, we also assessed the difference in the proportion of anemia between the two schools (Table 5). At baseline, there was no significant difference between the proportion of anemia among adolescent girls in control (19.0%) and intervention school (18.4%) (p = 0.934). However, after the intervention, a significant difference was observed, as the control group had 4.5 times higher odds of anemia compared to the intervention group (OR = 4.50, 95% CI: 1.33–15.28, p = 0.011). The proportion of anemia in the intervention school was significantly lower in the intervention (8.2%) compared to the control school (28.6%) at endline.


TABLE 5 The proportion of anemia between control and intervention schools by the time of the survey.
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Discussion


Main findings

In this analysis, we found that the WA-based reminder messages had a positive effect in enhancing adolescent girls’ knowledge about anemia and their adherence to WIFAS. The endline survey showed significantly higher score of knowledge among respondents in the intervention than control school. Moreover, we also found a significantly higher percentage of adolescent girls who adhered to WIFAS (consuming at least 75% of the tablets received) in the intervention than in the control school. The increased adherence was confirmed by the increased blood Hb concentration and a low proportion of anemia among adolescent girls in the intervention compared to the control school.

The results of this study demonstrate the potential of WA as one of the low-cost digital tools for enhancing health outcomes. These findings suggest that integrating such interventions into school health programs could be an impactful strategy for anemia prevention among adolescent girls in Salahutu Sub-District, Maluku Province.



The effect of WA-based reminder messages on knowledge of anemia

In this analysis, WA-based messages significantly improved respondents’ knowledge of anemia and WIFAS. This was consistent with findings from previous research (17). Repeated messaging sent through WA helps in reinforcing information that is important to increase adolescents’ awareness and understanding of the health messages (15). As young generations tend to prefer digital platforms, the use of popular applications such as WA could make health messages more engaging. In this study, we attempted to tailor the WA messages based on adolescent girls’ preferences to ensure the content of the messages was engaging, concise, and easy to understand. The regular delivery of visual health information proved to be an effective strategy for educating adolescent girls about anemia, catering to their preference for dynamic learning methods. This was facilitated through the use of the WhatsApp application, which offers a user-friendly interface and a variety of multimedia features, making it an ideal tool for sharing accessible and engaging health information. Consequently, this approach enhanced both the effectiveness and the appeal of health education (24–28).



The effect of WA-based reminder messages on adherence to WIFAS

We found that WA-based messages significantly improved adherence to WIFAS among adolescent girls. This aligns with previous research demonstrating the effectiveness of digital reminders in enhancing adherence to health interventions (18–20, 26, 28). We assessed adherence by measuring Hb levels in all subjects to confirm their iron and folic acid intake. The intervention school showed significantly higher Hb levels compared to the control school, likely due to improved adherence to WIFAS as reported by the participants from the intervention school. Previous studies have reported similar findings (21). WA-based education has been shown to enhance individuals’ understanding of anemia and its effects on health and quality of life, which may motivate them to take preventive measures more seriously (21, 29, 30). Additionally, the reminder messages sent via WA encouraged participants, especially those prone to forgetting, to adhere to WIFAS. This approach aligns with earlier research indicating that reminder messages can effectively prompt individuals to take specific actions, particularly those who require additional support in remembering or following health recommendations (31). By establishing a routine through repeated health messages, these reminders could reinforce adherence. As the intervention aligns with adolescents’ digital habits, this could make it more acceptable to be integrated into their daily lives. Additionally, the creation of WA groups also fosters a sense of community and promotes peer support. By leveraging the familiarity of WA, these reminders effectively bridge the gap between health recommendations and real-life behavior, which could promote adherence to WIFAS among adolescent girls.



Policy and research implications

While WA-based reminders improved knowledge and Hb levels, the small effect sizes suggest they may need additional support to drive meaningful change. Stronger engagement strategies, such as interactive discussions, peer support, or incentives, could enhance adherence, while multimedia formats like videos and quizzes may improve knowledge retention. Extending intervention duration and incorporating interactive elements could further strengthen impact. Policymakers should integrate WA-based reminders as a supplementary rather than a standalone strategy, combining digital tools with in-person education to improve WIFAS adherence and reduce anemia. Future research should examine the impact of extended intervention duration, explore alternative engagement methods like gamification or peer-led discussions, and assess the long-term sustainability of adherence. These findings emphasize the potential of digital health interventions within multi-component strategies for lasting behavior change in adolescents.



Strengths and limitations of the study

This study highlights several strengths associated with the use of WA as a mobile health intervention. First, WA is a widely used, accessible platform that requires minimal technological barriers, making it highly scalable and applicable to diverse populations. Its familiarity ensures ease of use among participants, particularly adolescents, who are accustomed to digital communication. The application is compatible with all smartphone types and includes features such as group chat and broadcasts, which facilitate education and reminders. The WA-based reminder messages were designed based on the results of a focus group discussion conducted with some adolescent girls in the Salahutu Sub-district to ensure that the content was engaging, concise, and easy to understand. Despite these strengths, this study also has some limitations. Internet disruptions, especially during power outages, occasionally delayed message delivery. Although most students had smartphones, varying digital skills among students and teachers may have limited engagement with WhatsApp features. Digital training or alternative platforms could improve accessibility in future interventions. Monitoring adherence was also challenging. While a reporting link was provided, many students did not use it, making real-time tracking difficult. Automated reminders or digital incentives may improve reporting accuracy in future studies. The intervention period was reduced from seven to four weeks due to national holidays, possibly limiting its effectiveness. Additionally, incomplete student participation reduced the sample size, affecting generalizability. Aligning interventions with school schedules and involving teachers or parents could improve participation. These findings highlight the need for better integration of digital tools in school-based supplementation programs. Strengthening technical infrastructure, providing digital training, and incorporating peer or teacher support might enhance engagement and adherence.




Conclusions

This study demonstrated that WA-based reminder messages effectively improved adolescent girls’ knowledge of anemia and adherence to WIFAS, as indicated by increased Hb levels in the intervention school. These findings highlight the potential of digital health interventions as scalable, cost-effective tools for enhancing adolescent health, particularly in areas with limited healthcare access. Policymakers should integrate WA-based reminders as a supplementary strategy within school health programs, combining digital engagement with in-person education to strengthen WIFAS adherence and reduce anemia prevalence. Schools and community health centers can use familiar digital platforms to deliver engaging health messages and address key barriers like forgetfulness and low motivation. Scaling this approach across Maluku Province and beyond could enhance adolescent anemia prevention efforts. Future research should focus on optimizing intervention duration, testing alternative engagement methods such as gamification and peer-led discussions, and assessing long-term adherence sustainability. Additionally, evaluating cost-effectiveness and integration with existing school-based and healthcare programs is crucial for ensuring broader impact. These findings reinforce the importance of multi-component digital health strategies in driving lasting behavior change and supporting national anemia prevention efforts.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Faculty of Medicine, Pattimura University. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

ML: Conceptualization, Data curation, Formal Analysis, Methodology, Resources, Writing – original draft, Writing – review & editing. CT: Conceptualization, Formal Analysis, Methodology, Supervision, Writing – original draft, Writing – review & editing. RT: Resources, Supervision, Writing – review & editing. EA: Formal Analysis, Resources, Supervision, Writing – review & editing. NK: Resources, Supervision, Writing – review & editing. SI: Data curation, Methodology, Writing – review & editing. YT: Data curation, Writing – review & editing. LP: Data curation, Writing – review & editing. LS: Project administration, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. All research funding comes through an internal grant from the Faculty of Medicine Pattimura University, Indonesia.



Acknowledgments

We extend our gratitude to the Rector of Pattimura University, the Dean, and the entire academic community of the Faculty of Medicine, Pattimura University, as well as the staff of Suli and Liang Health Centers, Central Maluku District. Special thanks to Dr. Y Sopamena, MKM, for her guidance in developing the intervention messages for this study. We also appreciate the participation of the principals, teachers, and students of SMAN 3 Central Maluku and SMAN 47 Central Maluku. We would like to thank all enumerators and field workers for their invaluable support.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Turner J, Parsi M, Badireddy M. Anemia. Treasure Island, FL: StatPearls Publishing (2024). Available at: http://www.ncbi.nlm.nih.gov/books/NBK499994/ (Accessed December 8, 2024).

2. Warner MJ, Kamran MT. Iron Deficiency Anemia. Treasure Island, FL: StatPearls Publishing (2024). Available at: http://www.ncbi.nlm.nih.gov/books/NBK448065/ (Accessed December 8, 2024).

3. Ministry of Health Republic Indonesia. Guidelines for Administering Blood Supplement Tablets for Adolescent Girls During the COVID-19 Pandemic for Health Workers [Pedoman Pemberian Tablet Tambah Darah (TTD) Bagi Remaja Putri Pada Masa Pandemi COVID-19 Bagi Tenaga Kesehatan]. Jakarta: Ministry of Health Republic Indonesia (2020). Available at: https://drive.google.com/file/d/1WgNCQconUnaie9M16qFq_oAiC-i2qSLj/view?usp=sharing&usp=embed_facebook (Accessed November 21, 2024).

4. Mishra JP, Ramakrishnan J, Ramasubramani P, Banu Z, Kumar Sahoo S. Adherence and barriers of prophylactic iron and folic acid supplementation in children: a community-based mixed method study. Int J Community Med Public Health. (2023) 10(6):2138–43. doi: 10.18203/2394-6040.ijcmph20231693

5. Nasir BB, Fentie AM, Adisu MK. Adherence to iron and folic acid supplementation and prevalence of anemia among pregnant women attending antenatal care clinic at tikur anbessa specialized hospital, Ethiopia. PLoS One. (2020) 15(5):e0232625. doi: 10.1371/journal.pone.0232625

6. Apriningsih MS, Dwiriani CM, Kolopaking R. Determinant of highschool girl adolescent’ adherence to consume iron folic acid supplementation in kota depok. J Nutr Sci Vitaminol. (2020) 66(Supplement):S369–75. doi: 10.3177/jnsv.66.S369

7. Atmadani RN, Akrom A, Ananda D, Saputri LY, Puspitasari AA, Urbayatun S. Supports and barriers regarding the iron-folic acid supplementation adherence level in anemic pregnant women: indonesian’s perspective. Media Kesehatan Masyarakat Indonesia. (2024) 20(2):46–56. doi: 10.30597/mkmi.v20i2.32569

8. Roche ML, Samson KLI, Green TJ, Karakochuk CD, Martinez H. Perspective: weekly iron and folic acid supplementation (WIFAS): a critical review and rationale for inclusion in the essential medicines list to accelerate Anemia and neural tube defects reduction. Adv Nutr. (2021) 12(2):334–42. doi: 10.1093/advances/nmaa169

9. Ministry of Health Republic Indonesia. National Basic Health Research Report 2018. Jakarta: BALITBANGKES (2019).

10. Ministry of Health Republic Indonesia. Maluku Province Report: Riskesdas 2018 [Laporan Provinsi Maluku: Riskesdas 2018]. Jakarta: Ministry of Health Republic Indonesia (2019).

11. Titaley CR, Tahittu R, Asmin E. The 2022 Anemia Research Report. Ambon: Faculty of Medicine Pattimura University (2022).

12. de Andrade Hovadick AC, Cardoso MA. Family-Based WhatsApp intervention to promote healthy eating behaviors among amazonian school children: protocol for a randomized controlled trial. JMIR Res Protoc. (2024) 13(1):e54446. doi: 10.2196/54446

13. Sembada S, Pratomo H, Fauziah I, Amani S, Nazhofah Q, Kurniawati R. Use of online media as a means of health education in adolescents: literature review. PREPOTIF: Jurnal Kesehatan Masyarakat. (2022) 6:564–74. doi: 10.31004/prepotif.v6i1.3110

14. Manji K, Hanefeld J, Vearey J, Walls H, de Gruchy T. Using WhatsApp messenger for health systems research: a scoping review of available literature. Health Policy Plan. (2021) 36(5):774–89. doi: 10.1093/heapol/czab024

15. Lestari L, Heryani H, Ariani D. WhatsApp-based anemia e-leaflet for young women as a media for adolescent health promotion. J Educ Health Promot. (2023) 12:448. doi: 10.4103/jehp.jehp_186_23

16. Kosasih CE, Solehati T, Maryati I. Comparing the effect of LINE-based and WhatsApp-based educational interventions on reproductive health knowledge, attitudes, and behaviors among triad adolescents: a quasi-experimental study. Belitung Nurs J. (2024) 10(1):87–95. doi: 10.33546/bnj.3033

17. Adhyanti A, Hanipa S, Kusumawati D. Education about anemia based on WhatsApp group for young women at SMPN Negeri 18 palu: edukasi tentang anemia gizi berbasis WhatsApp group pada remaja putri di SMPN Negeri 18 palu. Jurnal Pengabdian Masyarakat: Svasta Harena. (2023) 3:19–23. doi: 10.33860/jpmsh.v3i1.3406

18. Ilham BN, Salfarina AL, Romadonika F, Rusiana HP. Pengaruh edukasi melalui Media WhatsApp terhadap pengetahuan dalam pencegahan anemia remaja di SMAN 1 kayangan: the effect of education through WhatsApp media on knowledge in the prevention of adolescent anemia in SMAN 1 kayangan. J Nurs Res Publication Media (NURSEPEDIA). (2022) 1(2):89–96. doi: 10.55887/nrpm.v1i2.17

19. Nurida N. The effect of health promotion through WhatsApp social media on adolescent Girls’ knowledge of personal hygiene with symptoms of vaginitis in SMP Negeri 1 class IX Rupat Utara regency Bengkalis in 2023. Benih. (2024) 3(01):25–36. doi: 10.54209/benih.v3i01.288

20. Arisani G, Wahyuni S. The effectiveness of peer group WhatsApp on adolescent knowledge and attitudes about risky sexual behavior. Jurnal Promkes. (2023) 11(1):11–8. Available at: https://e-journal.unair.ac.id/PROMKES/article/view/28716 doi: 10.20473/jpk.V11.I1.2023.11-18

21. Kristyani D, Hanifah AN, Nugroho HSW, Suparji S. Enhancing knowledge and compliance in anemia treatment through a WhatsApp group at SMPN 1 Karangrejo, Magetan, Indonesia. Health Dyn. (2024) 1(7):252–8. Available at: https://knowdyn.org/index.php/hd/article/view/hd10705 doi: 10.33846/hd10705

22. Ronquillo Y, Meyers A, Korvek SJ. Digital Health. Treasure Island, FL: StatPearls Publishing (2024). Available at: http://www.ncbi.nlm.nih.gov/books/NBK470260/ (Accessed December 8, 2024).

23. Pertiwi CS. Determinants of Compliance Behavior of Consumption of Blood Supplement Tablets in Adolescent Girls in Bangsalsari District, Jember Regency [Determinan Perilaku Kepatuhan Konsumsi Tablet Tambah Darah Pada Remaja Putri di Kecamatan Bangsalsari Kabupaten Jember] [Skripsi]. Jember: Universitas Jember (2019). Available at: https://repository.unej.ac.id/handle/123456789/97922

24. Febriani IS, Susilawati, Restanty DA. Effectiveness of digital pocketbooks and posters on Anemia knowledge in adolescent women. Nursing and Health Sciences J. (2024) 4((2):171–6. doi: 10.53713/nhsj.v4i2.294

25. Dyavarishetty P, Patil D. An interventional study to assess the effectiveness of ‘WhatsApp’ as a teaching learning tool in community medicine. Int J Community Med Public Health. (2017) 4:2564. doi: 10.18203/2394-6040.ijcmph20172860

26. Dewi NWEP, Sawitri AAS, Muliawan P. The effectiveness of WhatsApp video to increase knowledge of pneumonia early detection among mothers of children under five years. Public Health Prev Med Arc. (2019) 7(1):60–5. doi: 10.53638/phpma.2019.v7.i1.p12

27. Holly S, Maulik B, Samuel I. Use of WhatsApp as a learning Media to increase Students’ learning interest. Scientechno: J of Science and Tech. (2023) 2(1):35–48. doi: 10.55849/scientechno.v2i1.57

28. Jacome-Hortua AM, Rincon-Rueda ZR, Sanchez-Ramirez DC, Angarita-Fonseca A. Effects of a WhatsApp-assisted health educational intervention for cardiac rehabilitation: a randomized controlled clinical trial protocol. Methods Protoc. (2024) 7(2):35. doi: 10.3390/mps7020035

29. Dubik SD, Amegah KE, Alhassan A, Mornah LN, Fiagbe L. Compliance with weekly iron and folic acid supplementation and its associated factors among adolescent girls in tamale metropolis of Ghana. J Nutr Metab. (2019) 2019:8242896. doi: 10.1155/2019/8242896

30. Silitonga HTH, Salim LA, Nurmala I, Wartiningsih M. Compliance of iron supplementation and determinants among adolescent girls: a systematic review. Iran J Public Health. (2023) 52(1):37–48. doi: 10.18502/ijph.v52i1.11664

31. Schwebel FJ, Larimer ME. Using text message reminders in health care services: a narrative literature review. Internet Interv. (2018) 13:82–104. doi: 10.1016/j.invent.2018.06.002



OPS/images/fdgth-07-1542006-g003.jpg
Control

mBaseline ®Endline





OPS/images/fdgth-07-1542006-g002.jpg
IMINUM TABLET TAMBAH|

0 DARAH
T 70 LOGIN SISWA s

Cantk Berseri Tanpo Anerni @D

MioumTOBIK Nomor wa

e "

CewekANt

Q) Wi (E) (R] & 0 (U {8 () (8
ASDFGHUJKL

+ zZxcVvBNM @






OPS/images/fdgth-07-1542006-g001.jpg
Pre-survey to study site

i

[ Selection of two schools (intervention and control) I

i

Discussion with female students in Salahutu on WhatsApp

Exclusion (n=5)
based on
attendance

reminder preferences
SMAN 47 Central Maluku
SMAN 3 Central Maluku (Control Group)
(Intervention Group) (n=103) (a=60)

—

l—»

Exclusion (n=4)
based on
attendance

Dropout (n=14)

due to end-of-

semester school
absenteeism

Selection of respondents Selection of
according to inclusion criteria according to inclusion and
(0=98) criteria (n=56)
¥ ]
| Pre-test ‘
Dropout (n=15)
due to personal
technical issues
with WhatsApp
ion (n=83)
Dropout (a=34)
due to end-of-
semester school
| Post-test

!

!

| Intervention Groups (a=49) | |

Control Group (n=42) ‘

\_l

l_/

Data Collection and Analysis (a=91)

!

Research Results






OPS/images/fdgth-07-1542006-t002.jpg
Time of survey

Group

Median score

p-value*

Baseline Control 42 10.00 08.00 1025 010 0331
Intervention 49 10.00 09.00 11.00

Endline Control 42 10.00 08.75 1125 038 <0.001
Intervention 49 1100 1000 1250

Rl B Miin-Whitior test:





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The effect of WhatsApp-based reminders on enhancing knowledge and adherence to weekly iron-folic acid supplementation among adolescent girls in Maluku, Indonesia

		Introduction



		Materials and methods



		Research design and study site



		Population and sampling



		Intervention



		Evaluation method



		Research instrument



		Variables



		Data analysis



		Ethical approval and informed consent











		Results



		Discussion



		Main findings



		The effect of WA-based reminder messages on knowledge of anemia



		The effect of WA-based reminder messages on adherence to WIFAS



		Policy and research implications



		Strengths and limitations of the study











		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/cover.jpg
a frontiers ‘ Frontiers in Digital Health

The effect of WhatsApp-based reminders
on enhancing knowledge and adherence to
weekly iron-folic acid supplementation
among adolescent girls in Maluku,
Indonesia





OPS/images/fdgth-07-1542006-t001.jpg
Variable

17

18

Place of residence

Liang

Suli

Tengah-tengah

Tial

Tulehu

Waai

Father's occupation

BUMN

Labor

Kuli

Fisherman

Farmer

Civil servants

Driver

TNI/POLRI

Motorcyele taxi driver

Self employed

Don’t know

Died

Father's latest education

Finished elementary school

Finished junior high school

Finished senior high school

Graduated from college

Don’t know

Mother's occupation

Teacher

Housewife

Trader

Health workers

Civil servants

Retire

Don't know

Died

Mother's latest education

Finished elementary school

Finished junior high school

Finished senior high school

Graduated from college

Don't know






OPS/images/fdgth-07-1542006-t004.jpg
Time of survey Group Median Hb (g/dl) p-value*

Baseline Control 4 13.05 12475 13675 007 0.498
Intervention 49 1280 12150 13600

Endline Control 42 13.00 12.000 13.600 035 0.001
Intervention 49 13.80 12.750 14.300

Rl B Miin-Whitior test:





OPS/images/fdgth-07-1542006-t003.jpg
Time of survey Group Adherence Total OR (95% ClI) p-value*

Adhered Non-
adhered

N % N % N









OPS/images/fdgth-07-1542006-t005.jpg
Time of survey Group Anemia prevalence Total OR (95% Cl) p-value*

Anemia Non-
anemia

Control







OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Digital Health





