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Article 
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Abstract: Background: Iron deficiency anemia is a significant public health issue among adolescent 
girls in Indonesia, mainly caused by low adherence to iron and folic acid (IFA) supplementation. 
Digital health technologies, such as the FRESH e-health application, offer a promising strategy to 
improve adherence by delivering engaging, accessible, and personalized information. Objective: This 
study evaluated the feasibility of the FRESH e-health application, designed to improve adherence to 
IFA supplementation among adolescent girls in Bogor City, Indonesia. Methods: A cross-sectional 
feasibility study was conducted, involving adolescent girls, health workers, and school 
representatives. Data were collected using a structured questionnaire administered via Google 
Forms, covering domains of acceptability, usability, content quality, and implementation potential. 
Descriptive statistics and thematic analysis were applied to analyze the data. Results: Thirty 
participants were enrolled. The majority of users found the app easy to use (93.3%) and informative 
(90%). Health workers and school staff noted the app’s potential for integration into school health 
programs. Despite minor technical issues, overall satisfaction and intent to continue using the app 
were high. Conclusion: The FRESH application was deemed feasible and acceptable by key 
stakeholders. These findings suggest the potential for wider implementation and further testing of 
the app’s effectiveness in larger adolescent populations. 

Keywords: e-health; adolescent girls; iron deficiency anemia; IFA supplementation; feasibility study; 
mobile health application; school health programs; Indonesia 
 

1. Introduction 

Iron deficiency anemia (IDA) remains one of the most common and concerning nutritional 
disorders globally, particularly among adolescent girls. IDA occurs when iron availability is 
insufficient to meet the body’s needs for hemoglobin production, leading to reduced oxygen 
transport, which in turn affects physical health, cognitive development, and academic performance 
[1,2]. Adolescents face heightened vulnerability due to accelerated growth and the onset of 
menstruation, which increase iron requirements [3,4]. 

Globally, anemia affects more than 32.9% of the population, with the highest rates observed in 
women of reproductive age in low- and middle-income countries (LMICs), including regions of 
Southeast Asia [5,6]. In Indonesia, the prevalence of anemia among adolescent girls ranges from 20% 
to 50%, posing a significant public health challenge [7,8]. The consequences of IDA extend beyond 
fatigue and weakness; they include diminished cognitive function, compromised immunity, and 
long-term productivity losses [9–12]. 

Despite the introduction of various iron supplementation programs, such as the Weekly Iron 
and Folic Acid Supplementation (WIFAS) initiative in Indonesia, adherence remains notably low. 
Several studies have shown that digital health interventions, such as mobile applications and SMS 
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reminders, can significantly improve adherence to iron supplementation among adolescents [13,14]. 
Several studies have demonstrated the effectiveness of mobile health (mHealth) tools in improving 
adherence to iron supplementation. For example, Mahmoud et al. (2021) found that app-based 
reminders were effective in improving adherence among adolescents in rural areas, while Lassi et al. 
(2021) showed that mHealth interventions significantly increased adherence to supplementation 
among pregnant women. Previous studies have highlighted that digital health interventions, such as 
mobile applications and SMS reminders, can significantly enhance adherence to iron 
supplementation among adolescents [13,14]. Factors contributing to poor adherence include lack of 
awareness, side effects, social stigma, and insufficient follow-up mechanisms [15–17]. Innovative 
strategies are therefore needed to support behavior change and ensure sustained compliance. 

In recent years, mobile health (mHealth) interventions have gained attention for their potential 
to enhance adherence to health regimens. mHealth tools—ranging from SMS reminders to mobile 
apps—can deliver personalized messages, monitor user behavior, and foster continuous engagement 
with health programs [13,18,19]. Evidence suggests that such digital tools are effective in promoting 
adherence to medication and micronutrient supplementation, including iron and folic acid, through 
timely reminders and behavioral feedback [14,20–22]. Adolescents, as digital natives, may respond 
particularly well to these platforms compared to traditional health education methods [23–25]. 

Studies have demonstrated the benefits of mHealth in supporting iron intake, symptom 
tracking, and education, especially when these tools are designed with users’ preferences and context 
in mind [26,27]. However, the success of mHealth interventions in low-resource settings hinges on 
their feasibility and usability, emphasizing the need for early evaluation with intended users [28,29]. 

This study constitutes the third phase of a mixed-methods research project aimed at developing 
an e-Health model to improve adherence to iron and folic acid supplementation (IFAS) among 
adolescent girls. Specifically, this phase involves a feasibility study of the FRESH mobile application, 
a digital tool designed to provide health education, monitoring, and motivation related to IFAS 
consumption. The feasibility assessment was conducted through structured questionnaires 
administered to adolescent girls, school health teachers, and healthcare providers in Bogor City. It 
aimed to evaluate the application’s content quality, functionality, user interface, and overall usability. 
By identifying the strengths and challenges of the intervention, this study seeks to inform scalable 
digital health strategies for combating IDA in resource-limited settings [30]. 

2. Materials and Methods 
2.1. Study Design and Setting 

This study employed a descriptive cross-sectional design to assess the feasibility of the FRESH 
e-health application—Folates and Iron for REsilient Adolescent Girls’ Health. The feasibility domains 
assessed included acceptability, usability, content quality, and implementation potential. The study 
was conducted in Bogor City, West Java, Indonesia, an urban area with an active adolescent iron 
supplementation program and widespread smartphone usage among school-aged girls. 

2.2. Participants 

Participants were selected from three groups: (1) adolescent girls aged 15–18 years receiving 
weekly IFA supplementation, (2) school personnel involved in health education, and (3) local health 
workers managing adolescent health programs. 

Eligible adolescents owned smartphones, were able to use mobile applications, and consented 
to participate. For adults, eligibility required direct involvement in school-based health or IFA-related 
activities. A total of 30 participants were enrolled: 15 adolescent girls, 10 school representatives, and 
5 health workers. 
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2.3. The FRESH Application 

The FRESH (Folates and Iron for REsilient Adolescent Girls’ Health) application is a mobile-
based e-health tool developed to enhance knowledge and adherence to IFA supplementation among 
adolescent girls. It consists of four key features: 
1. Educational content (videos and articles on anemia, nutrition, and adolescent health) 
2. IFA tracking and reminders (calendar-based intake monitoring with push notifications) 
3. Behavioral motivation tools (testimonial stories, goal setting, and achievement badges) 
4. Interactive learning (quizzes and games reinforcing core messages) 

All content was based on the national adolescent health guidelines and was validated through 
expert reviews and focus group discussions with target users. 

2.4. Feasibility Assessment Instrument 

To evaluate the application, a structured feasibility questionnaire was adapted from established 
mHealth evaluation frameworks. The instrument included 25 items grouped into four domains: 

• Acceptability (e.g., design attractiveness, ease of installation) 
• Usability (e.g., ease of navigation, response speed, layout clarity) 
• Content Quality (e.g., relevance, credibility, age-appropriateness) 
• Implementation Potential (e.g., perceived usefulness in school settings, integration feasibility) 

Each item was rated on a 4-point Likert scale (1 = strongly disagree to 4 = strongly agree). Two 
open-ended questions captured additional feedback and improvement suggestions. 

2.5. Data Collection 

Data collection took place in February 2025. Participants were instructed to download and use 
the FRESH application over five days. After the usage period, they completed the feasibility 
questionnaire via an online survey platform (Google Forms). Supplementary interviews were 
conducted with school and health personnel to gather contextual insights. 

2.6. Data Analysis 

Quantitative data from the closed-ended questionnaire items were analyzed using descriptive 
statistics, including frequencies, percentages, and mean scores. Qualitative responses from open-
ended items and interviews were thematically coded to identify common perceptions, barriers, and 
suggestions related to app feasibility. Integration of quantitative and qualitative data allowed for a 
comprehensive assessment. 

2.7. Ethical Considerations 

The study protocol was reviewed and approved by the Ethics Committee of the Faculty of Public 
Health, Universitas Indonesia (Ref: 001/EC/FKMUI/2025). Written informed consent was obtained 
from all participants. For adolescent respondents below 18 years of age, additional parental consent 
was secured in compliance with national ethical standards. 

3. Results 
3.1. Participant Demographics 

A total of 30 participants were involved in this study. The demographic characteristics of the 
participants are summarized in Table 1. 
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Table 1. Participant Demographics. 

Table 1 displays the demographic breakdown of the participants involved in this study. The 
majority of participants were adolescent girls, aged 15–18, from diverse socio-economic backgrounds 
in Bogor City, Indonesia. The high proportion of smartphone users was essential for the evaluation 
of the FRESH application’s feasibility. 

3.2. Feasibility Domain Scores 

Table 2 presents the results of the feasibility assessment based on the four key domains: 
acceptability, usability, content quality, and implementation potential. Each domain was rated on a 
scale of 1 (strongly disagree) to 4 (strongly agree). 

Table 2. Feasibility Domain Scores for the FRESH Application. 

Domain Mean Score (SD) Percentage of Positive 

Responses (%) 

Acceptability 3.75 (0.32) 85% 

Usability 3.62 (0.29) 80% 

Content Quality 3.81 (0.28) 90% 

Implementation Potential 3.58 (0.35) 78% 

Table 2 summarizes the average scores for each feasibility domain of the FRESH application 
based on participants’ assessments. The high scores across all domains indicate that the application 
was well-received by users, particularly in terms of usability and content quality. 

3.3. Key Findings from Qualitative Data 

Qualitative feedback from open-ended responses and interviews provided several key insights 
into the application’s feasibility: 

• Adolescent Girls: The majority of participants reported that they found the content to be 
engaging and informative. Most adolescents appreciated the reminder system, stating that it 
helped them remember to take their IFA supplements. However, a few mentioned that the 
content was sometimes too detailed and could be simplified for easier understanding. Quote: 
“The reminders were helpful, and I liked the quizzes because I could test what I learned.” 

• Health Workers: Health workers generally felt that the application could enhance adherence to 
IFA supplementation, especially as it integrates educational content with real-time tracking. 
Some health workers suggested adding more interactive features, such as live chat or 
community forums, to further support adolescent users. Quote: “It could be a great tool for 
school health programs. Maybe it could include more personalized advice for the girls.” 

Group Number of 
Participants 

Age 
Range 

Gender Key Characteristics 

Adolescent Girls 15 15-18 Female Users of IFA 
supplementation, 
smartphone owners 

School Representatives 10 25-50 Male/Female Teachers, school health 
coordinators 

Health Workers 5 30-55 Male/Female Involved in adolescent 
health programs 
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• School Representatives: Most school representatives felt the application was easy to integrate 
into the school’s health curriculum. However, they pointed out that internet access could be a 
barrier for some students in rural areas. Quote: “It’s a useful tool, but we need to ensure all 
students have reliable access to the internet.” 

3.4. Visual Representation of Domain Scores 

The following figure visualizes the average scores across the feasibility domains, demonstrating 
a generally positive response to the application’s features. 

Figure 1 visually presents the domain feasibility scores for the FRESH application, based on 
participant feedback. The graph clearly shows that the application received high scores in usability 
and content quality, which reflects its positive reception among the users. 

 
Figure 1. Feasibility Domain Scores for the FRESH Application. 

The results from Table 2 and Figure 1 show that the FRESH application was highly regarded by 
users, particularly in terms of usability and content quality. The data presented in the tables and 
figures provide a clearer understanding of the acceptance of the FRESH application among 
participants. Table 2 and Figure 1 highlight the high feasibility scores in usability and content quality, 
demonstrating that the application was well-received by the users. 

3.5. Discussion of Key Barriers and Recommendations 

Despite the FRESH application showing strong feasibility across most domains, several barriers 
were identified that could impact its broader implementation: 

• Internet Access: A recurring concern was that some adolescent girls, particularly in rural areas, 
may not have consistent internet access, which could limit the app’s utility. Future iterations of 
the application could explore offline features or data-light versions. 

• User Training: A few users noted that an introductory tutorial would help familiarize them with 
the app’s functionalities, especially the reminder system. 

3.6. Summary of Feasibility 

The FRESH application demonstrated high acceptability and usability among adolescent girls, 
school personnel, and health workers. The content was well-received, with most users expressing a 
positive attitude toward its potential to improve adherence to IFA supplementation. While 
implementation potential was slightly lower, the app’s integration into school health programs was 
seen as feasible with minor adjustments, particularly concerning internet access and user support. 
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4. Discussion 
4.1. Key Findings 

This study assessed the feasibility of the FRESH application—a mobile health tool designed to 
improve adherence to iron and folic acid supplementation among adolescent girls. The results 
showed that the FRESH e-health application was feasible and well-received by adolescent girls, 
school staff, and health workers. The mean scores for the feasibility domains—acceptability, usability, 
content quality, and implementation potential—were all high, with the content quality scoring the 
highest (3.81), indicating strong engagement with the educational materials provided. 

4.2. Strengths of the FRESH Application 

The high acceptability score (3.75) suggests that the application is perceived as valuable by its 
users. Adolescent girls, in particular, expressed positive feedback about the interactive elements, 
including reminders, quizzes, and educational content. These features appear to support both the 
understanding and retention of key health messages about iron deficiency anemia and the 
importance of supplementation. As highlighted by previous studies, mobile health interventions 
have been shown to increase adherence to health behaviors, especially when they include 
personalized, timely reminders and interactive elements like those integrated into FRESH [1]. 

Additionally, the usability score of 3.62 indicates that most users were able to navigate the app 
without difficulty. This is a critical strength, as ease of use is often a barrier in mobile health 
applications, especially among adolescents who may not have advanced technical skills [2]. The 
integration of both educational content and user-friendly features likely contributed to the app’s 
success in this domain. 

4.3. Challenges and Areas for Improvement 

Although the feedback was mostly positive, several challenges were identified that may affect 
the broader implementation of the FRESH application. First, internet access emerged as a major 
barrier.. Although smartphone penetration is high in urban areas like Bogor, stable internet 
connectivity remains inconsistent in rural regions.. Although smartphone penetration is high in 
urban areas such as Bogor, the availability of a stable internet connection remains inconsistent in rural 
regions. This limitation could prevent some adolescents from fully benefiting from the app. To 
address this, future versions could include offline functionality or lighter data versions of the 
application, allowing users to access content without requiring continuous internet connectivity [3]. 

Second, while the content of the application was well-received, some adolescent users expressed 
that the educational materials were too detailed at times, which could be overwhelming for some. 
Simplifying the language and structure of content, particularly for younger or less informed users, 
may help increase engagement and retention. Tailoring content to different literacy levels or 
providing more bite-sized learning modules could address this concern [4]. 

4.4. Implications for Future Research and Practice 

This study underscores the potential for mobile health applications like FRESH to support public 
health initiatives aimed at improving adolescent nutrition and supplementation adherence. The 
positive feedback from both users and stakeholders suggests that such applications could be 
effectively integrated into existing health programs, particularly those targeting iron deficiency 
anemia among adolescent girls. 

However, further research is needed to assess the long-term effectiveness of the FRESH 
application in improving health outcomes, such as increased adherence to IFA supplementation and 
reduced rates of anemia. Future studies could also explore the scalability of the application in 
different geographic regions, including rural and remote areas, to ensure that its impact extends 
beyond urban populations. Additionally, research exploring the integration of FRESH with other 
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public health initiatives, such as school-based health education and local health services, could 
provide insights into how to maximize its impact. 

5. Conclusions 

The FRESH application has demonstrated strong feasibility in improving adherence to iron and 
folic acid supplementation among adolescent girls. The positive feedback from users, including 
adolescents, school representatives, and health workers, highlights its potential to enhance health 
outcomes in this population. With high acceptability, usability, and content quality, the application 
presents a promising tool for addressing iron deficiency anemia in adolescent girls. 

Despite challenges related to internet access and content complexity, the findings suggest that 
these issues can be mitigated in future versions of the application. Optimizing offline functionality 
and simplifying content could help the application reach a broader audience and increase its impact. 

Further research is essential to assess the long-term effectiveness of the FRESH application and 
its scalability across various regions. If successful, FRESH could become a key component of public 
health programs aimed at improving adolescent nutrition and overall health. 

In conclusion, the FRESH application represents a valuable innovation in mobile health 
technology, with significant potential to contribute to global efforts in combating iron deficiency 
anemia among adolescent girls. 

Institutional Review Board Statement: The study was conducted in accordance with the 
Declaration of Helsinki, and approved by the Institutional Review Board (IRB) of Universitas Sebelas 
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Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the 
design of the study; in the collection, analyses, or interpretation of data; in the writing of the 
manuscript; or in the decision to publish the results. 

6. Patents 

This research was conducted under the supervision of the Postgraduate Program in Public 
Health, Universitas Sebelas Maret Surakarta, and the Health Office of Bogor City. The FRESH mobile 
application developed in this study is part of an ongoing initiative aimed at improving health 
outcomes related to iron deficiency anemia. The work complies with intellectual property protection 
and ethical guidelines as set by these institutions. 
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