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Introduction: Anemia among adolescent girls remains a global health concern, with 

prevalence reaching 30.7% among women aged 15–49 years in 2023. Education is 

essential in shaping behaviors toward anemia prevention. The rapid expansion of digital 

platforms provides new opportunities to deliver engaging and accessible health education. 

This review aimed to map available evidence on digital media interventions designed to 

improve anemia-related behaviors among adolescent girls. 

Methods: This review followed PRISMA guidelines. Eligible studies were interventional 

in design (quasi-experimental or pre–post), evaluated digital media interventions (e.g., 

videos, animations, social media, mobile applications, websites, or e-leaflets), targeted 

adolescent girls aged 12–22 years, and reported at least one behavioral outcome related to 

anemia. Studies published between 2014 and 2024 in English or Indonesian full text were 

included. Exclusion criteria comprised studies published before 2014, non-original 

research, studies not specific to anemia or adolescent girls, interventions not involving 

digital media, inaccessible paid articles, and ineligible designs. Searches were conducted 

in Scopus, ScienceDirect, and PubMed, and completed on 24 December 2024. Screening 

and extraction were managed using Mendeley and followed the PRISMA stages. Data 

were extracted on study characteristics, intervention details, comparator groups (where 

available), outcomes, and findings. 

Results: Nine studies fulfilled the criteria. Most reported significant improvements in 

knowledge, while some also showed gains in attitudes and practices. The most frequently 

used interventions included animated videos, mobile applications, and social media 

platforms, with interactive and visually engaging formats yielding stronger effects. 

Conclusion: Digital media interventions have demonstrated effectiveness in improving 

anemia-related behaviors among adolescent girls, with consistent effects observed in 

knowledge. Integration of these approaches into adolescent health programs is 

recommended. However, further rigorous research comparing different digital modalities 

is needed to guide implementation in diverse settings.  
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INTRODUCTION  
Anaemia, as defined by the World Health Organization (WHO), is a condition characterized by reduced 

haemoglobin concentration below 12 g/dL for non-pregnant women and 11 g/dL for pregnant women, which impairs 

the blood’s ability to carry oxygen efficiently. A population prevalence exceeding 40% is considered a severe public 

health problem (1). According to the latest WHO estimates, the global prevalence of anaemia among women aged 

15–49 years in 2023 was 30.7%, showing a modest decline compared to five years earlier but still representing a 

major health burden (2). Consistently, the Global Burden of Disease Study 2021 reported that anaemia affected 1.92 

billion people worldwide and accounted for more than 52 million years lived with disability, with the highest burden 

among young children and women in sub-Saharan Africa and South Asia (3). 

One of the steps that can be taken is to provide comprehensive health education or counseling on anemia, so 

that the public can understand what anemia is, how to prevent it, and the importance of consuming Iron Tablet as one 

form of prevention. The WHO recommended efforts to prevent anemia among women of reproductive age and 

adolescent girls, emphasizing a promotive and preventive approach, particularly through the fortification of foods 

rich in iron and folic acid, as well as the provision of supplements in the form of Iron Tablet (4). 
Anemia in adolescent girls often does not present with immediate visible symptoms, yet it has the potential 

to negatively impact their future quality of life. Over the long term, anemia during adolescence can increase the risk 

of developing anemia in pregnancy, which is associated with complications such as low birth weight, preterm 

delivery, and a higher risk of maternal mortality. Furthermore, adolescent anemia may hinder optimal growth and 

development, weaken the immune system, increase susceptibility to infections, and heighten vulnerability to toxic 

exposures (5,6). 

Various steps and policies have been implemented by the Indonesian government to prevent anemia. The 

Indonesian government has taken preventive measures against anemia among adolescent girls through the "Nutrition 

Action Program for Improving the Health Status of Students in Schools (7). This program has several main 

intervention activities that must be implemented in schools, including health and nutrition education (8). Education 

can be delivered through various methods or techniques. However, conventional educational methods are often 

ineffective in reaching and maintaining the attention of adolescents who are already highly accustomed to digital 

media (9). In Indonesia, the increasing digital literacy and frequent use of online platforms among adolescents 

highlight the potential of digital-based health education to improve preventive behavior, including anemia awareness 

(10). Based on a previous study (11), digital technology has a significant impact on the behavior, both positively and 

negatively of the younger generation. 

Digital media is a means of communication that utilizes digital technology to convey information, messages, 

and content to the public, covering various platforms such as the internet, social media, software applications, and 

other digital platforms. In the modern era, digital media plays a crucial role because it allows quick and easy access 

to various information from diverse sources. Traditionally, media consisted of print, television, and radio, but with 

technological advances, digital media has become an integral part of everyday life. Digital media not only provides 

access to news and information, but also provides a space for active public participation in discussions, exchange of 

ideas, and even social campaigns. Digital media is becoming increasingly important in today's social, cultural, and 

political contexts (12). 

Previous studies have identified the influence of media use on anemia prevention behavior. However, few 

studies have specifically explored how digital media shapes adolescent girls' preventive health behavior concerning 

anemia. This study aims to examine scientific articles and explore the influence of digital media use on anemia 

prevention behavior in adolescent girls in Indonesia and propose contextually relevant interventions.  

 

METHOD  
This scoping review was conducted in accordance with PRISMA-ScR. The eligibility criteria included 

interventional studies, such as quasi-experimental or pre–post designs, that evaluated digital media interventions 

(e.g., videos or animated videos, mobile applications, social media, websites, or e-leaflets) targeting adolescent girls 

aged approximately 10–19 years and reporting at least one behavioral outcome related to anemia (knowledge, 

attitudes or practices). Studies had to be available in full text in English or Indonesian. Studies were excluded if they 

were published before 2014, were not original research (for example, reviews, editorials, letters, conference abstracts 
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without full data, or theses), did not specifically focus on anemia, did not target adolescent girls, did not use digital 

media interventions, were inaccessible due to paywall, or used an ineligible study design.  

Records were searched in Scopus, ScienceDirect, and PubMed using Boolean logic, with examples of search 

strings as follows: Scopus (teenage* OR adolescent* OR girl AND media OR “digital media” AND anemia), 

ScienceDirect (teenage AND anemia AND media), and PubMed (teenage OR adolescent OR girl AND “digital 

media” AND anemia.  

We limited the time window to ten years up to the search date (24 Dec 2024). Platform facets returned slightly 

different year ranges for the same query (Scopus 2014 to 2025, ScienceDirect 2015 to 2025, PubMed 2014 to 2024). 

We standardized to a ten year window up to 24 Dec 2024 by excluding 2025 records at screening and ensuring 2014 

coverage via Scopus and PubMed. References dated 2025 are background sources and did not contribute to the 

selection or synthesis of included studies. 
 

Table 1. Search Strategy 

Search Terms Articles Obtained 

Scopus Keyword: a. Teenage* OR adolescent* OR girl 

b. Media OR ”media digital” 

c. anemia 

1002 

 Filter: Year 2014 - 2025 459 

PubMed Keyword: teenage OR adolescent OR girl; AND ”Digital Media” 

OR media AND Anemia 
18 

 Filter: Year 2014-2024 13 

ScienceDirect Keyword:  Teenage AND media AND Anemia 1363 

 Filter: Year 2015-2025 415 

Total Articles 459+13+415 = 887 

 

All records were managed in Mendeley, where duplicates were removed within and across databases. 

Screening was then performed against the eligibility criteria through the four PRISMA stages: identification, 

screening, eligibility, and inclusion. We restricted to journal articles and exported all results from each database 

before de duplication. Across databases we identified 887 records. After removing 18 duplicates, 869 records were 

screened. 74 full texts were assessed. 65 were excluded with reasons. 9 studies were included. 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 
 

Figure 1. PRISMA-ScR Flow Chart 
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Data extraction was conducted for each included study, recording the author and year, country and setting, 

study design, sample size and age, type and duration of the intervention, presence or absence of a comparator group, 

outcome measures, and main findings. When summarizing intervention media, we counted only the digital 

component as the primary delivery medium, while non-digital elements such as leaflets, demonstrations, or packaging 

changes were recorded as comparators or adjuncts and were not counted in media totals. This scoping review 

intentionally restricted inclusion to quasi-experimental/pre–post designs to map real-world digital health 

interventions in school settings. 

Although formal critical appraisal is not mandatory in scoping reviews, a descriptive quality appraisal was 

conducted to provide contextual understanding of the methodological robustness of included studies. Each study was 

reviewed using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Quasi-Experimental Studies (13). 

The appraisal focused on clarity of cause–effect relationships, baseline comparability, measurement reliability, and 

appropriateness of statistical analysis. Item-level results were summarized narratively to ensure methodological 

transparency.  

Ethical approval was not required as this study involved secondary analysis of published literature. The 

review process adhered to the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

extension for Scoping Reviews) guidelines to ensure methodological rigor and transparency.This scoping review was 

preregistered on the Open Science Framework (OSF: available at https://osf.io/dsnkq/), and the registration is publicly 

available. 

 

RESULTS  
Over 2014 to 2024, across Scopus, ScienceDirect, and PubMed we identified 887 records. After removing 

18 duplicates, 869 records were screened (title and abstract). 74 full texts were assessed, 65 were excluded with 

reasons, and 9 studies were included. The included studies evaluated digital or media based interventions for anemia 

prevention among adolescent girls. The most recent study was published in 2024 and the earliest in 2021. All studies 

used pretest and posttest quasi-experimental designs, and all included studies (9/9; 100%) showed significant 

improvements in knowledge outcomes, with reported p-values ranging from p = 0.000 to p = 0.017. In addition, five 

studies (5/9; 55.6%) demonstrated significant changes in attitude (p < 0.001), two studies (2/9; 22.2%) reported 

improvements in dietary intake or hemoglobin (p < 0.01), and one study (1/9; 11.1%) showed significant enhancement 

in eating habits (p = 0.002). Of the nine included studies, the majority were conducted in Indonesia and none 

originated from other regions. 
We classified each study by its primary delivery medium to avoid double-counting. Four studies primarily 

used video-based content (three used animated videos); two used mobile applications (WANTER and LADIES); and 

three delivered content via social media (TikTok, Instagram/WhatsApp), for a total of nine studies. Two studies also 

combined the primary digital medium with non-digital elements, such as demonstrations and improved iron‑tablet 

packaging. Animated Videos and QuizWhizzer can both improve knowledge, as shown in previous quasi-

experimental studies involving 20 participants per arm (14,15) which also states that animated educational videos 

can significantly improve the knowledge of the intervention group. Across video-based interventions, all reported 

significant increases in knowledge scores (p = 0.000–0.017), while some also found improvements in attitudes and 

intention (p = 0.001). Video, website, and e-leaflet are significantly improved students' knowledge, among the three, 

the educational video was identified as the most effective medium in enhancing students' knowledge. Previous studies 

(16,17) also demonstrated that video intervention produced a p-value of 0.001 (<0.05), indicating a significant 

difference in the knowledge, attitudes, and intentions of female students in the intervention group between the pre-

test and post-test. 
M-health WANTER application demonstrated a significant association between knowledge and attitudes 

before and after the intervention. It was found that WANTER improved knowledge and attitudes after three months 

in both the intervention and control groups. Nevertheless, no improvement in practice was observed in either group. 
The reported p-values for these changes were below 0.001, confirming significant within-group differences, but no 

significant between-group effect. Furthermore, no significant differences were identified between the intervention 

and control groups, both prior to and following the intervention (18). The LADIES application can help enhance 

adolescent girls' knowledge about anemia and can be combined with the provision of iron tablets to young 

https://osf.io/dsnkq/
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women(19). This quasi-experimental study involved 40 participants (20 per arm) and was the only included study 

that assessed a biological outcome, namely hemoglobin level. It also observed increases in protein and iron intake (p 

< 0.01) and in hemoglobin levels after 12 weeks, although between-group differences in hemoglobin were not 

significant. 

Significant differences in knowledge about anemia were found before and after the educational intervention 

using TikTok video media (20). Health education interventions employing PowerPoint, videos, and WhatsApp on 

anemia prevention significantly improved knowledge and attitudes among female adolescents. Using a significance 

level of p = 0.05, differences were identified between the WhatsApp and Instagram groups in terms of knowledge, 

attitudes, and eating habits. These results suggest that Instagram serves as a more effective medium than WhatsApp 

for improving adolescents’ knowledge, attitudes, and eating behaviors (21,22). 

Overall, the nine included studies demonstrated a low to moderate risk of bias. Studies with clearer designs 

and objective outcomes, such as those measuring hemoglobin levels, were rated as low risk. Meanwhile, studies 

relying on self-reported outcomes, small sample sizes, or limited blinding were rated as moderate risk. Despite these 

limitations, all studies consistently supported the effectiveness of digital media interventions in improving anemia-

related knowledge and other outcomes such as attitudes, dietary intake, eating habits, and hemoglobin levels, with 

most reporting statistically significant results (p < 0.05). 

  
Table 2. Summary of Relevant Articles on the Use of Digital Media Interventions for Preventing Anemia among Adolescent 

Girls 

No Author, Year, 

Title 

Research 

Design 

Age range 

& Sample 

Size 

Media and 

Comparator/ 

Non-digital 

elements 

Outcome 

Measuremen

t (what, 

instrument 

or unit, 

timepoints) 

Effect 

Summary 

Key 

Findings 

1 El-Mahmudiyah et 

al. (2024). The 

Effect of Providing 

Educational Media 

on Anemia and 

Nutrition on the 

Prevention of 

Anemia in Young 

Women in Bekasi 

City (14). 

Pre-

experimenta

l pretest 

posttest 

Age: 12 to 

22 years;  

N: 60 total; 

20 per arm 

 

Animated video; 

QuizWhizzer 

(game) 

Comparator: 

Leaflet 

Knowledge of 

anemia and 

prevention, 

25-item 

questionnaire, 

pre test and 

30 minutes 

post test 

Knowledge 

improved in 

all arms 

after the 

session; 

leaflet 

p=0.000, 

animated 

video 

p=0.017, 

QuizWhizze

r p=0.012. 

The delivery 

of 

educational 

information 

about anemia 

and nutrition 

through 

animated 

video media 

and 

QuizzWhizze

r has been 

proven to 

enhance the 

knowledge of 

adolescent 

girls in 

Bekasi City. 

2 Sari et al., (2022). 

The Effect of 

Mobile Health (m-

Health) Education 

Based on the 

WANTER 

Application on 

Knowledge, 

Attitude, and 

Practice (KAP) 

A quasi-

experimenta

l study with 

a pretest–

posttest 

design 

Age: 15 to 

18 years;  

N: 277 

total; 162 

app; 115 

booklet 

WANTER 

Application 

Comparator: 

Booklet 

Knowledge, 

Attitude, 

Practice using 

adapted KAP 

items from 

FAO 

guidance for 

adolescent 

nutrition 

education, pre 

Knowledge 

and attitude 

increased 

over three 

months in 

both groups 

(p<0.001); 

practice did 

not improve; 

no 

The study 

results 

indicate a 

significant 

increase in 

knowledge 

and attitudes 

among 

adolescents 

three months 
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No Author, Year, 

Title 

Research 

Design 

Age range 

& Sample 

Size 

Media and 

Comparator/ 

Non-digital 

elements 

Outcome 

Measuremen

t (what, 

instrument 

or unit, 

timepoints) 

Effect 

Summary 

Key 

Findings 

Regarding Anemia 

among Female 

Students in a Rural 

Area of Indonesia 

(18). 

test and 3 

months post 

test 

significant 

between-

group 

differences. 

after the 

WANTER 

Application 

intervention 

in preventing 

anemia. 

3 Alfiah et al. 

(2024). 

Pengembangan 

Media Edukasi 

Anemia & Pangan 

Halal Sumber Zat 

Besi Berbasis 

Video, Website, & 

E-Leaflet (16). 

Quasi-

experimenta

l study. 

Age: not 

reported 

(vocational 

high 

school); 

 N: 75 total; 

25 per arm 

Video, Website, 

and e-Leaflet 

Comparator: - 

Knowledge, 

multiple 

choice 

questionnaire, 

pretest and 

posttest on the 

same day; 

media 

effectiveness 

compared 

across video, 

website, and 

e-leaflet 

All three 

media 

improved 

knowledge 

on the same 

day; video 

showed the 

largest gain 

(about +23.7 

points) 

Video (P = 

0.000*) 

Website (P 

= 0.000*) 

e-Leaflet (P 

= 0.000*). 

This study 

produced 

three 

educational 

media: video, 

website, and 

e-leaflet. All 

media 

significantly 

improved 

students' 

knowledge, 

as evidenced 

by increased 

knowledge 

scores. 

Among the 

three, the 

educational 

video was 

identified as 

the most 

effective 

medium in 

enhancing 

students' 

knowledge. 

4 Aisah et al. (2022). 

Animated 

educational video 

using the Health 

Belief Model on 

the knowledge of 

anemia prevention 

among female 

adolescents: An 

intervention study 

(15). 

A quasi-

experimenta

l method 

with a 

randomized 

pre-test and 

post-test 

control 

group 

design 

Age: 14 to 

19 years;  

N: 161 

total; 78 

intervention

; 83 control 

Animated 

Educational 

Video (HBM) 

Comparator: 

delayed standard 

education (non-

digital/unspecified

) 

Knowledge 

and Health 

Belief Model 

constructs, 

validated 

questionnaire, 

three 

timepoints: 

baseline, post 

one, and post 

two around 

four weeks 

Animated-

video group 

showed 

consistent 

gains in 

knowledge 

and HBM 

indicators 

across 

follow-ups; 

many tests 

p≈0.001; 

control 

changes 

were 

limited. 

Animated 

educational 

videos can 

significantly 

improve the 

knowledge of 

the 

intervention 

group. 
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No Author, Year, 

Title 

Research 

Design 

Age range 

& Sample 

Size 

Media and 

Comparator/ 

Non-digital 

elements 

Outcome 

Measuremen

t (what, 

instrument 

or unit, 

timepoints) 

Effect 

Summary 

Key 

Findings 

5 Magfirah et al. 

(2023). 

Effectiveness of 

Android-based 

Educational Media 

on Knowledge, 

Dietary Intake, and 

Hemoglobin 

Levels for the 

Prevention of 

Anemia in 

Adolescent 

Females (19). 

Quasi-

experimenta

l method 

Age: 16 to 

17 years;  

N: 49 total; 

25 app; 24 

e-poster 

Android-based 

educational media 

(LADIES) 

Application 

Comparator: e-

poster via 

WhatsApp 

(digital) 

Knowledge, 

20-item 

questionnaire; 

Dietary 

intake, 24 

hour recall for 

protein, iron, 

and vitamin 

C; 

Hemoglobin, 

EasyTouch 

GCHb in g 

per dL; 

baseline and 

12 weeks 

App 

outperforme

d e-poster 

for 

knowledge 

and 

protein/iron 

intake 

(p<0.01); 

hemoglobin 

did not 

differ 

between 

groups; 

within-group 

hemoglobin 

increased in 

both arms by 

12 weeks. 

Android-

based 

educational 

media 

(LADIES) 

has proven to 

be more 

effective than 

e-posters in 

improving 

knowledge, 

protein and 

iron intake, 

and 

hemoglobin 

levels in 

adolescent 

females. The 

LADIES 

application 

can help 

enhance 

adolescent 

girls' 

knowledge 

about anemia 

and can be 

combined 

with the 

provision of 

iron tablets to 

young 

women. 

6 Firdawiyanti and 

Kurniasari, (2023) 

Pengaruh 

Penggunaan Media 

Edukasi Video 

Tiktok dan 

Infografis 

Terhadap 

Pengetahuan 

Anemia pada 

Remaja Putri (20). 

Pre-test and 

post-test 

with a 

control 

group 

design. 

Age: 15 to 

17 years 

(majority);  

N: 40 total; 

20 per arm 

TikTok Video 

Comparator: 

Infographic 

(digital) 

Knowledge, 

online 

questionnaire, 

pre test and 

post test after 

TikTok or 

infographic 

exposure 

Knowledge 

increased in 

both TikTok 

and 

infographic 

groups; 

p=0.000 in 

each arm. 

The results of 

the study 

indicate a 

significant 

difference in 

knowledge 

about anemia 

before and 

after the 

educational 

intervention 

using TikTok 

video media.  

7 Neherta and 

Nurdin (2021). 

Primary Prevention 

Pre-test-

Post-test 

Group 

Age: 12 to 

19 years;  

N: 397 total 

messages through 

WhatsApp, and 

Video 

Knowledge 

and Attitude, 

structured 

Repeated-

measures 

analysis 

Interventions 

providing 

health 
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No Author, Year, 

Title 

Research 

Design 

Age range 

& Sample 

Size 

Media and 

Comparator/ 

Non-digital 

elements 

Outcome 

Measuremen

t (what, 

instrument 

or unit, 

timepoints) 

Effect 

Summary 

Key 

Findings 

of Neglect in 

Children through 

Health Education 

for Adolescent 

Girls in West 

Sumatra, Indonesia 

(21). 

Design. Non Digital 

Elements: 

Interactive 

lecture, 

discussion, 

demonstration 

questionnaires

, repeated 

measures at 

baseline and 

after each of 

three 

intervention 

sessions 

showed 

significant 

improvemen

t across 

cycles 

(p≈0.00); 

high-

knowledge 

category 

rose from 

11.1% to 

76.7%. 

education on 

anemia 

prevention 

significantly 

enhanced 

knowledge 

and attitudes 

among 

female 

adolescents. 

8 Madestria (2021). 

Effect of education 

through video and 

packaging 

modifications of 

iron tablets on 

female adolescent 

behavior in the 

ironsupplementatio

n intake in SMPN 

2 and SMPN 1 

Parigi (17) . 

Quasi-

experimenta

l design 

with 

pretest–

posttest 

control 

group 

design 

Age: 12 to 

15 years;  

N: 124 

total; 62 per 

arm 

Video  

Non Digital 

Elements: 

Packaging 

modification of 

iron tablets 

Comparator: 

video only 

Knowledge, 

Attitude, and 

Intention 

toward iron 

tablet use, 

questionnaires 

at baseline 

and post 

intervention; 

between 

group 

comparison of 

video plus 

packaging 

modification 

versus video 

only 

Both arms 

improved in 

knowledge, 

attitude, and 

intention; 

the video 

plus 

packaging-

modification 

arm had 

larger gains; 

many tests 

p=0.001. 

The video 

intervention 

significantly 

changed 

knowledge, 

attitudes, and 

intentions 

among the 

female 

students in 

the 

intervention 

group 

between the 

pretest and 

posttest. 

9 Hernianti et al. 

(2023). Education 

using Instagram on 

knowledge, 

attitudes, and 

eating habits as 

prevention of 

anemia in 

adolescent girls in 

Makassar (22). 

Pre-test 

post-test 

quasi-

experimenta

l design. 

Age: 13-14 

years; 

N: 60 total; 

30 per arm 

Instagram and 

WhatsApp 

Comparator: - 

Knowledge, 

20 items; 

Attitude, 20 

items; Eating 

habits, food 

frequency 

questionnaire; 

measured at 

baseline, five 

weeks, and 

ten weeks; 

comparison of 

Instagram 

versus 

WhatsApp 

delivery 

Instagram 

outperforme

d WhatsApp 

for 

knowledge 

and attitude 

(p=0.000) 

and  

For eating-

habits 

improvemen

t (p=0.002) 

at 5 and 10 

weeks. 

The findings 

indicate that 

Instagram is 

a more 

effective 

medium than 

WhatsApp 

for enhancing 

adolescents’ 

knowledge, 

attitudes, and 

eating habits. 
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DISCUSSION 
Overall, this scoping review found that digital media interventions, including videos, mobile applications, 

and social media platforms, were effective in improving anemia-related knowledge and attitudes among adolescent 

girls. The use of media, which was initially conventional, has now shifted toward digital platforms. Therefore, it is 

essential for the government to advance health promotion efforts through digital media, including the utilization of 

social media and application-based platforms accessed via gadgets and the internet. Short social media videos that 

combine information and entertainment have been proven effective in enhancing adolescents’ knowledge. This study 

can serve as a recommendation for future research, with the expectation of facilitating faster, and better-targeted 

dissemination of health-related information (23). A video is a digital medium that shows a sequence of images, 

making them appear to move and often creating imaginative or fantastical effects(24). Animated videos and 

QuizWhizzer can both improve knowledge, with intervention groups generally demonstrating significant post-test 

gains compared to pre-test scores (14,15). Significant differences in knowledge about anemia were found before and 

after the educational intervention using TikTok video media (20). Based on the research findings, it can be concluded 

that health education delivered through videos is effective in improving adolescents’ knowledge about anemia before 

and after the intervention (25). 

Video, website, and e-leaflet interventions significantly improved students’ knowledge; among these, 

educational video was the most effective medium (16). The e-leaflet, which can also be associated with a digital 

pocketbook, is considered not only effective (with or without additional explanation) but also informative in 

enhancing the knowledge and attitudes of adolescent girls toward anemia prevention (26). Another study confirmed 

that video intervention produced a p-value of 0.001 (<0.05), indicating a significant difference in the knowledge, 

attitudes, and intentions of female students in the intervention group between the pre-test and post-test (17).  
Preventive interventions for anemia using animated videos have been proven to increase behavioral change 

in adolescent girls. A previous study (27) found that students scored significantly higher on all pre-retrospective 

questions after watching the video, and also evaluated the effects of the animated video, concluding that audiovisual 

materials are highly effective in learning and promoting concept formation. The quality of the video, clarity of audio, 

and logical flow of information are the most important factors in enhancing learning ability. A recent study (28) also 

stated that there is an influence of education on anemia prevention on the knowledge of adolescent girls using 

animated video media. 

Mobile phones, which are almost always carried and frequently used, serve as an effective medium for health 

interventions. These can be delivered through applications or text messages, the latter being ideal due to the global 

ubiquity of mobile phones. Text messaging enables rapid and repeated communication of health information within 

daily routines, while mobile health (mHealth) more broadly improves access, comprehension, and services for hard-

to-reach populations and provides new opportunities to study behavior across place, time, and context through 

continuous contextual data (29). 

M-health WANTER application demonstrated a significant association between knowledge and attitudes 

before and after the intervention. It was found that WANTER improved knowledge and attitudes after three months 

in both the intervention and control groups. Nevertheless, no improvement in practice was observed in either group. 

Furthermore, no significant differences were identified between the intervention and control groups, both prior to and 

following the intervention (18). The LADIES application can help enhance adolescent girls' knowledge about anemia 

and can be combined with the provision of iron tablets to young women (19). These findings highlight that mobile 

applications can effectively deliver repeated, self-paced learning, particularly when integrated with behavior 

reinforcement features such as reminders or gamification. Nutrition education delivered through a digital game can 

positively influence adolescent girls’ knowledge, attitudes, and practices related to iron deficiency anemia, and may 

also enhance their dietary intake of protein, fat, iron, vitamin C, and potassium (30). 

Mobile applications are effective in delivering education on iron deficiency anemia, improving adolescents’ 

knowledge and fostering early prevention. Evidence shows significant gains in knowledge and attitudes among 

adolescent girls after using an Android-based anemia prevention application (31,32). 

Previous literature (33) defined social media as interactive online platforms that enable individuals and 

groups to share information, news, links, photos, and videos within a virtual network. Adolescents use social media 

to share experiences, opinions, and creativity (34). It has also been noted (33) that the barriers to using social media 



 

Digital Media Interventions for Anemia Prevention Among Adolescent Girls: A Scoping Review   

Page | 1611  
 
 

are low because most platforms are freely available and can be accessed at any time of day from any internet-

connected device. Social media interventions aimed at improving health behaviors have utilized forums, blogs, 

Facebook, Twitter, YouTube, and chat rooms, sometimes in combination with interactive games (33). These 

interventions are less costly to implement than face-to-face approaches and are not geographically limited, allowing 

them to reach individuals in rural areas as well as those with restricted mobility or limited transportation (33).  

The characteristics of social media can shape the benefits that users gain, highlighting their potential as tools 

for intervention. In the Indonesian context, platforms such as TikTok, Facebook, Instagram, Snapchat, and Likee are 

widely used, with social media penetration reaching 59% of the total population of 272.1 million. This widespread 

adoption suggests that interventions delivered via these platforms could reach a substantial portion of the target 

population, potentially enhancing their effectiveness (35). 

Health education interventions employing PowerPoint, videos, and WhatsApp on anemia prevention 

significantly improved knowledge and attitudes among female adolescents. Using a significance level of p = 0.05, 

differences were identified between the WhatsApp and Instagram groups in terms of knowledge, attitudes, and eating 

habits. These results suggest that Instagram serves as a more effective medium than WhatsApp for improving 

adolescents’ knowledge, attitudes, and eating behaviors (21,22). A previous study (36) found that Instagram-based 

interventions improved adolescent girls’ knowledge, attitudes, and behaviors regarding balanced nutrition, whereas 

WhatsApp interventions increased knowledge only. The effectiveness of Instagram was linked to its use of images 

and videos, direct messaging, and interactive features like GIFs, which enhanced engagement and information 

delivery.  

Social media has brought about fundamental transformations in the lives of adolescents, marked by a shift in 

interaction patterns from face-to-face to digital interaction (37). Social media is a medium that is often used in health 

education and also plays an important role in preventing anemia by raising awareness, encouraging behavioral 

change, and promoting long-term compliance. Social media has now become the primary platform for adolescents to 

interact, express themselves, and build their social identity. Although not part of the systematic search, additional 

Indonesian studies (38,39) reported similar findings, with WhatsApp-based education improving knowledge only 

(38), while Instagram-based education improved both knowledge and attitudes (39). 

 

Interpretation of Key Findings  

Our findings reveal that anemia prevention interventions using digital media among adolescent girls in 

Indonesia have a consistent positive impact across various digital media interventions on behavior (knowledge, 

attitudes, and practices or actions). From animated videos, mobile health (m-health) applications, to websites, there 

is a significant correlation with improvements in at least one behavioral domain.  

Specifically, media with high levels of interactivity and visual engagement, such as animated videos, mobile 

apps, and gamified quizzes, demonstrate strong and sustained effects on knowledge retention. These findings support 

the theoretical premise that multimodal and interactive content can increase user engagement and facilitate behavioral 

change through repeated exposure and active participation involving multiple senses such as sight and hearing. 

Comparisons between studies indicate that while all types of digital media yield positive results, animated 

videos often emerge as the most effective medium in promoting behavioral improvement. This is likely due to their 

ability to convey complex messages in a more easily understandable and engaging manner, as well as their flexibility 

of use. 

In addition, research conducted primarily in Indonesia highlights the importance of culturally and 

contextually relevant interventions, although this makes it somewhat difficult to apply the findings to a wider 

audience. Comparable evidence from other low- and middle-income countries, such as India and Bangladesh, has 

also demonstrated that mobile and video based education can effectively improve adolescents’ nutritional knowledge 

and anemia prevention behaviors (40,41). Differences in how interventions are designed, how often materials are 

delivered, and how outcomes are measured also lead to variation in effect sizes, meaning that choosing the best type 

of media and delivery method will likely depend on the local context and characteristics of the target audience. In 

addition, research conducted primarily in Indonesia highlights the importance of culturally and contextually relevant 

interventions, although this makes it somewhat difficult to apply the findings to a wider audience. 
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Overall, the findings underscore the importance of employing engaging media in strategies to promote 

adolescent health and prevent anemia. At the same time, it also points to the need for more standardized protocols 

and multi-site evaluations to help strengthen the evidence base. The findings have strong relevance to Indonesian 

adolescent health policy, yet they may also inform similar initiatives in other low- and middle-income settings where 

digital media interventions are increasingly used to improve adolescent health outcomes. Comparable programs in 

countries such as India and the Philippines, supported by WHO’s digital health initiatives, have likewise demonstrated 

the potential of technology-based education to enhance adolescent nutrition and behavior change (42,43). 

 

Comparison with Previous Studies 

The results of this study align with previous evidence showing that educational interventions can improve 

adherence to iron supplementation and hemoglobin levels among adolescent girls, both in individual intervention 

settings and at the synthesized level. An educational program implemented in remote areas improved iron-tablet 

adherence and self-efficacy, while a recent systematic review also confirmed that media-based anemia education 

effectively enhanced self-awareness and compliance behaviors across multiple studies (44). This finding is further 

supported by other research showing that animated videos were more effective than leaflets in improving adolescent 

girls’ knowledge and attitudes toward anemia (45).Because the included studies are clustered in Indonesia, 

generalizability beyond this context is uncertain. However, evidence from other regions suggests that digital health 

education targeting adolescents can improve knowledge and related behaviors when platforms are tailored to local 

access and preferences (e.g., short-video or social-media delivery, mobile apps integrated with school programs). 

Differences in device ownership, data costs, school digital policies, and cultural norms may moderate effects; 

consequently, our findings are most transferable to settings with similar digital access and school environments.  

 

Limitations and Cautions 

This study has several limitations. First, all nine included studies were conducted in Indonesia, which 

constrains external validity and limits transferability to other settings. Second, there is a possibility of publication 

bias, as relevant full-text articles may not have been indexed in the databases searched, potentially leading to the 

exclusion of important studies. In addition to these review-specific limitations, the evidence base itself also presents 

certain gaps. The majority of interventions focused primarily on improving knowledge, with relatively less emphasis 

on changes in actual practice or behavior. Moreover, the scope of digital platforms examined was narrow, leaving 

unanswered questions regarding the effectiveness of newer or less commonly studied applications. 

 

Recommendations for Future Research  

Future research should not only compare the effectiveness of different types of digital media (e.g., animated 

videos, mobile applications, and social media platforms), but also evaluate and assess their impact on actual 

behavioral practices and biological outcomes such as hemoglobin levels. Longitudinal and randomized controlled 

trials are needed to establish causal relationships and assess long-term effectiveness. Expanding the scope of research 

to diverse cultural and geographical contexts would enhance external validity and global relevance. Standardized 

research protocols and outcome indicators should be developed to facilitate cross-study comparisons and meta-

analyses. Finally, future studies should also explore how digital media interventions can be integrated into school-

based health programs and national health systems to ensure sustainability and broader impact. These interventions 

have potential for integration into school health programs. However, their broader implementation may be influenced 

by cultural context, infrastructure readiness, and disparities in digital access.  

 

CONCLUSION 
This scoping review identified various digital media interventions such as animated videos, mobile 

applications, and social media that have been implemented to improve anemia prevention behaviors among 

adolescent girls. Overall, these interventions consistently demonstrated positive effects, with video-based approaches 

showing the strongest and most consistent improvements, particularly in knowledge outcomes. These findings add to 

the growing body of evidence on digital health education and align with behavioral frameworks such as the 

PRECEDE–PROCEED model, which emphasize the importance of predisposing and enabling factors in influencing 
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health-related behaviors. This theoretical alignment underscores the potential of interactive and multimedia tools to 

strengthen behavior change strategies. 

Digital media, especially videos and animations, can therefore be adopted by health workers, educators, and 

adolescent health programs as engaging and effective educational tools to support anemia prevention. To ensure 

maximum effectiveness, interventions should be tailored to adolescents’ cultural and contextual needs, ideally guided 

by a prior needs assessment. 

Despite the valuable insights provided, this review is not without limitations, including the reliance on freely 

available full-text articles and the predominance of knowledge-focused outcomes. Future research should employ 

more rigorous study designs, such as randomized controlled trials and longitudinal approaches, and compare the 

effectiveness of different digital platforms while also evaluating behavioral and biological outcomes to build a 

stronger evidence base for digital interventions in adolescent health. 
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