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Abstract

Anemia remains a major public health concern in Indonesia, affecting individuals across all age
groups, particularly women and adolescents. According to Basic Health Research (2018), anemia
prevalence among women is 48.9%. In Pidie Regency, the prevalence of Iron Deficiency Anemia
(IDA) remains high, largely due to low compliance with iron supplement consumption among
adolescents. This study aimed to analyze the effect of WhatsApp-based nutrition education on
knowledge and attitudes regarding anemia among female adolescents. This quasi-experimental
study applied a one-group pretest—posttest design with a non-probability quota sampling method.
A total of 42 female adolescents participated. Data were collected using validated structured
questionnaires administered before and after the intervention. Nutrition education was delivered
through WhatsApp media, focusing on anemia prevention and management. Paired t-test was
employed to analyze differences between pretest and posttest scores. Results showed a significant
improvement in knowledge, with a mean increase of 10.47 points from baseline (p = 0.000).
Attitude scores also improved significantly, with a mean increase of 1.19 points (p = 0.001, t =
3.89, SD = 1.40). Overall, the average knowledge improvement reached 10.5 points after the
intervention. In conclusion, WhatsApp-based nutrition education proved effective in enhancing
both knowledge and attitudes about anemia among female adolescents. This digital health
promotion approach offers an accessible, cost-effective, and practical strategy that can be adopted
by nutritionists and health workers to strengthen education programs and encourage positive
behavior change for anemia prevention.

Keywords: anemia, adolescent girls, digital health intervention, iron deficiency, nutrition
education

Introduction

Anemia is still a major health problem that occurs throughout the world and one of the
causes is iron deficiency. According to data from the 2018 Riskesdas results, the prevalence of
anemia in Indonesia is 48.9% with the proportion of anemia in the age group 15-24 years and 25-
34 years (Kemenkes RI, 2018). The prevalence of anemia in Aceh is 36.93% (Riskesdas 2018) in
research conducted by Zubir (2018) on young women at Assyifa School Health Vocational School
Banda Aceh, showing that out of 65 respondents, 44.6% had moderate anemia and 15, 4% suffer
from severe anemia. The most frequent cause of anemia in Rematri is iron deficiency. During
menstruation Rematri lose a lot of iron. Lack of iron intake also increases the risk of anemia in
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Rematri. Iron supplementation is known to have a significant effect on reducing the risk of anemia.
(Who & Chan, 2011).

Another factor in the occurrence of iron nutritional anemia in young women is knowledge
about anemia, attitudes and behavior (Listiana, 2016). Anemia in young women has an impact on
growth and development, resistance to infectious diseases, activity, concentration and intelligence
and comprehension (Ayu Sriningrat et al, 2019). Signs of anemia in young women include
lethargy, weakness, fatigue, fatigue and negligence, often complaining of dizziness and dizzy eyes.
Further symptoms are pale eyelids, lips, tongue, skin and palms (Sari, 2020)

Despite its potential, the use of online media in nutrition education also presents challenges.
The abundance of unverified or misleading information can confuse the public and lead to
unhealthy practices. Therefore, it is crucial to ensure the accuracy, clarity, and reliability of digital
content related to nutrition (Denniss et al., 2023). Anemia remains a significant public health issue
in Indonesia, with a prevalence of 31.2% among women of reproductive age and 38.4% among
children under five as of 2019 (Kemenkes, 2021).

One of the primary contributing factors to the high incidence of anemia among adolescents
is the lack of proper knowledge and awareness regarding the condition (Verma & Baniya, 2022).
Many teenagers are unaware of the causes, symptoms, and consequences of anemia, which often
leads to poor dietary choices and a lack of preventive behaviors, such as iron supplementation or
regular health check- ups. In addition, their attitudes toward health, especially nutrition, tend to be
shaped by peer influence, social media, and limited school-based health education (Verma &
Baniya, 2022). Research has shown that misconceptions about anemia are widespread among
adolescents, including the belief that feeling tired is normal or that iron-rich foods are only needed
during illness. Moreover, stigma or disinterest in discussing health-related topics, particularly
among young males, further hinders effective education and prevention efforts. As a result, many
adolescents may live with undiagnosed or untreated anemia, affecting their academic performance,
physical stamina, and overall well-being (Silitonga et al., 2024).

The paucity of research on this topic may be due to several factors. First, most nutrition
education for adolescents still focuses on conventional approaches such as school lectures or print
media. Second, there is lingering skepticism among educators and health professionals about the
effectiveness of instant messaging apps for educational purposes, particularly in changing long-
term behavior. Third, there are limitations in research designs that can measure the impact of
WhatsApp use on changes in knowledge and attitudes in a valid and reliable manner (Kulandaivelu
et al., 2023; Raut et al., 2024).

Digital media has become an integral part of modern adolescent life. WhatsApp, as one of
the most popular instant messaging apps, holds great potential as a means of delivering health
information, including nutrition education (Takkar et al., 2024). However, to date, very little
research has specifically assessed the effectiveness of WhatsApp use in improving adolescents'
nutritional knowledge and behavior. This gap indicates that the media used daily by adolescents
has not been maximized in nutrition education interventions. A study shows that providing
nutrition education using media is more effective for increasing adolescent nutrition knowledge
daughter compared to providing education without media. Increased knowledge of young women
after receiving nutrition education from 7.7% to 82.1% (Rotua, 2017). The limited research on
WhatsApp as a medium for adolescent nutrition education raises questions about optimizing digital
media, a medium already used daily by adolescents. WhatsApp's potential to improve nutritional
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literacy is significant, given its affordability and ease of content distribution. Nutrition education
via WhatsApp can also be delivered in the form of images, infographics, short videos, and
interactive discussions, which can increase participant engagement (Takkar et al., 2024).

While such initiatives are commendable, they are limited in scope and reach. The reliance
on traditional methods of education may not be sufficient to address the widespread prevalence of
anemia in the region. In contrast, studies in other areas have explored the potential of online media
as a tool for health education. For instance, research conducted in urban settings has demonstrated
the effectiveness of digital platforms in disseminating information about nutrition and anemia
prevention. These studies suggest that online media can bridge the gap in health education by
providing accessible and engaging content to a broader audience (Septiana et al., 2025).

Therefore, more exploratory and experimental studies are needed to systematically
determine the effectiveness of WhatsApp in adolescent nutrition education. Such research could
include measuring nutrition knowledge, attitudes, and practices before and after the intervention,
as well as analyzing participants' engagement levels during the educational process. Furthermore,
it's important to analyze factors influencing successful WhatsApp use, such as content design,
message frequency, and the role of the facilitator.With further research, it's hoped that WhatsApp
can become an alternative medium for nutrition education that is efficient, affordable, and
appropriate for today's digital lifestyles.

Methods

Study Design

This type of research is a quasi-experimental with a single-group pretest-posttest design,
which means that the researchers conducted a pretest (before) and posttest (after) procedure on
each sample group.

Population and Sample

Population is the entirety of the research objects or objects being studied. The population
in this study was all 42 female students at SMA 2 Mutiara, Pidie District. The portion of the
population selected in a certain way is considered to be a representation of the population. The
sample taken consisted of teenagers aged between 14 and 18 years. This sampling method is
known as purposive sampling with inclusion criteria female students aged 14-18 years, willing to
participate in the study, and having access to WhatsApp application.

The location was chosen because that is where the workplace is and the problem is still
quite common. The study location was selected based on the high prevalence of anemia among
female adolescents in this area. Because this is where everyday activities occur, you can better
understand what is happening and find solutions that really suit the community. In addition,
solving the problem here can help others who face the same challenges in the same place.

Intervention

The nutrition education intervention was delivered through WhatsApp platform over a
period of 4 weeks. The intervention consisted of daily educational messages about anemia,
including information about iron deficiency anemia causes, symptoms, prevention strategies,
importance of iron-rich foods, and proper consumption of iron supplements. Educational materials
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were delivered in the form of text messages, infographics, and short educational videos sent
through WhatsApp group. Interactive sessions were conducted twice weekly to encourage
discussion and answer questions from participants.

Iron deficiency is a major cause of anemia and poses serious health risks if left untreated.
When the body lacks enough iron, it cannot produce sufficient healthy red blood cells to carry
oxygen throughout the body. This leads to symptoms such as fatigue, weakness, dizziness, and
impaired cognitive function. In severe cases, iron deficiency anemia can cause complications such
as delayed growth in children, decreased immune function, and increased risk of pregnancy-related
problems. Therefore, addressing iron deficiency is crucial to preventing anemia and maintaining
overall health.

Data Collection Instrument

Data were collected using validated questionnaires to measure knowledge and attitudes
about anemia. The knowledge questionnaire consisted of 20 multiple-choice questions covering
anemia definition, causes, symptoms, prevention, and treatment (Cronbach's alpha = 0.85). The
attitude questionnaire contained 15 Likert-scale items measuring participants' attitudes toward
anemia prevention and iron supplement consumption (Cronbach's alpha = 0.82). Both
questionnaires were administered before the intervention (pretest) and immediately after the 4-
week intervention period (posttest).

Data Analysis

Data were collected using validated questionnaires consisting of two aspects:

1. Knowledge questionnaire: 20 multiple-choice items on anemia definition, causes, symptoms,
prevention, and treatment (Cronbach’s alpha = 0.85). The knowledge aspect included topics on
dietary patterns and nutrient intake, anemia prevention, knowledge and perceptions about
anemia, as well as causes and misconceptions.

2. Attitude questionnaire: 15 items on a 5-point Likert scale measuring participants’ attitudes
toward anemia prevention and iron supplement use (Cronbach’s alpha = 0.82). The attitude
aspect covered attitudes toward healthy and iron-rich dietary patterns, anemia prevention, the
dangers and impacts of anemia, as well as attitudes toward causes and misconceptions related
to anemia. Both instruments were administered at baseline (pretest) and immediately after the
4-week intervention (posttest).

Result

The study results showed that students who received educational interventions via
WhatsApp achieved higher average scores both before and after counseling, indicating a
significant difference in their knowledge levels. Statistical analysis confirmed a significant
difference between initial and final knowledge scores (p = 0.000 < 0.05). Similarly, students’
attitudes also changed between the initial and final measurements (p = 0.164 < 0.05). This shift in
attitudes is likely influenced by sociocultural and environmental factors within the students’
communities.

Knowledge and attitudes toward anemia were assessed using a structured questionnaire
developed from relevant literature and validated instruments. The knowledge section included
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multiple-choice and true/false questions covering the definition, causes, signs and symptoms, risk
factors, preventive measures, and treatment of anemia. Each correct response was awarded one
point, while incorrect or unanswered responses scored zero. Total scores were converted into
percentages and categorized as good knowledge (>75%), moderate knowledge (50%—74%), or
poor knowledge (<50%). Attitudes were measured using statements rated on a 5-point Likert scale,
assessing perceptions of the importance of anemia prevention, personal susceptibility, willingness
to adopt preventive behaviors (such as taking iron supplements), and beliefs about dietary
practices. Attitude scores were classified as positive (>75%), neutral (50%—74%), and negative
(<50%).

Paired Sample T-test analysis revealed a significant improvement in students’ nutrition
knowledge after receiving WhatsApp-based lessons, with an average increase of 10.47 points (p =
0.000). This indicates that respondents, who initially had limited knowledge about anemia and the
importance of consuming iron tablets, showed a substantial improvement after the intervention. A
significant change was also observed in students’ attitudes (p =0.001 < 0.05). These improvements
in both knowledge and attitudes highlight the effectiveness of WhatsApp as a learning medium,
particularly for adolescents who are already familiar with and actively engaged in using this
application in their daily lives.

Table 1. The Effect of Using WhatsApp on Before and After Knowledge

Variable Mean t SD P Value
Knowledge 10,47 6,48 7,10 0.000
Attitudes 1,19 3,89 1,40 0.001
Discussion

WhatsApp is considered an effective tool for educational purposes due to its accessibility,
ease of use, and ability to support interactive communication. As one of the most widely used
messaging applications worldwide, including in rural and low-income communities, WhatsApp
provides a convenient platform for delivering educational content to a broad audience. Its user-
friendly interface allows individuals of various ages and technological backgrounds to engage with
the app without extensive training. Furthermore, WhatsApp supports diverse media formats such
as text messages, images, videos, voice notes, and PDF documents, which makes educational
content more engaging and easier to understand (Lee et al., 2023; Takkar et al., 2024).

One of the key strengths of WhatsApp is its capacity for two-way communication. Unlike
traditional forms of media, it enables participants to ask questions, provide feedback, and engage
in discussions in real time. Group chats foster peer-to-peer learning and create a sense of
community, which can motivate participants to stay engaged throughout the learning process.
Moreover, WhatsApp is cost-effective and requires minimal internet data compared to video
conferencing tools, making it accessible to individuals with limited connectivity or financial
resources. Its flexibility also allows learners to access educational materials at any time, enabling
self-paced learning. Educators and facilitators can further enhance the process by monitoring
participation, sending reminders, and conducting evaluations such as polls or quizzes. Overall,
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WhatsApp combines convenience, low cost, and interactivity, making it a powerful platform for
delivering health and nutrition education (Romero-Saritama et al., 2025).

Educational materials presented via WhatsApp in formats such as comics, booklets, or
games were effective in making the content easier to understand and more appealing. However,
beyond the choice of media, the role of educators is also critical. Educators with strong mastery of
the subject matter and good communication skills can better capture students’ attention, adapt
messages to the audience, and deliver information more effectively (Anugrah et al., 2018). In this
study, WhatsApp-based group education successfully increased students’ knowledge about
anemia, with statistical tests showing significant differences between pretest and posttest scores.

The increase in knowledge scores also aligns with findings from Minokta Lendra (2018),
who reported that the use of booklet media in SMA Negeri 1 Pontianak improved students’
knowledge of energy adequacy from 58.5% to 81.2%, an increase of 22.7%. These findings
highlight the potential of both WhatsApp and booklet media in enhancing students’ understanding.
In this study, WhatsApp education was novel for many respondents, generating enthusiasm and
increasing their participation in the intervention.

Attitude plays an important role in shaping behavior and is categorized as a predisposing
factor that motivates individuals to act (Notoatmodjo, 2010). The significant improvement in
attitude scores (p = 0.001) suggests that better knowledge about anemia encouraged students to
adopt more positive perspectives and behaviors related to anemia prevention. This shift may have
been influenced not only by the content of the intervention but also by the engaging nature of the
media used. Exposure to new educational methods, such as WhatsApp-based counseling and
booklet media, increased students’ interest and contributed to meaningful changes in their
knowledge and attitudes. Overall, this study confirms that WhatsApp is an effective medium for
delivering health and nutrition education, capable of improving both knowledge and attitudes
among adolescents.

Conclusion

Based on the findings of this study, the knowledge of female students about anemia using
WhatsApp media obtained an average increase in score of 10.5. The attitude of female students
about anemia using WhatsApp media has an effect on the attitudes of students at SMA 2 Mutiara
(p = 0.000) / Nutritionists and other health workers are expected to teach students through
counseling, counseling, and consultation to increase knowledge and prevent nutritional problems
in school children. It is hoped that nutritionists can use WhatsApp to increase knowledge and
change the behavior of adolescent girls about anemia in the future because of the sophistication of
technology.
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