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Abstract 
Background: Anemia among adolescents is influenced not only by nutritional deficiencies 
but also by limited knowledge, attitudes, and perceptions related to anemia prevention. 
Objective: This study aimed to evaluate the effectiveness of a school-based nutrition 
education intervention using a behavioral change approach among adolescent girls in Jambi 
City. Methods: A quasi-experimental design was employed involving 65 participants divided 
into an intervention group (n=37) and a control group (n=28). All participants were screened 
for anemia (hemoglobin <12 g/dL) and assessed for knowledge, attitude, motivation, and 
nutritional intake at baseline and post-intervention. The control group received standard 
anemia prevention modules, while the intervention group participated in the “8000 Days 
Against Anemia Club,” a six-week program combining lectures, games, peer counseling, and 
practical activities. Results: Statistical analysis using the t-test showed that the intervention 
significantly reduced anemia prevalence from 100% to 7.1% and increased mean hemoglobin 
levels by approximately 2 g/dL, while the control group retained a high anemia prevalence of 
78.4%. In addition, the intervention group demonstrated marked improvements in 
knowledge, attitudes, and motivation toward anemia prevention. Conclusion: These 
findings indicate that participatory, school-based educational approaches effectively enhance 
awareness and produce measurable biological impacts in reducing anemia among adolescent 
girls. 
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INTRODUCTION 
Among adolescents, girls are a particularly vulnerable group, especially in developing 
countries where they traditionally marry at an early age and are exposed to greater 
risks of reproductive morbidity and mortality. Anemia in adolescents can disrupt 
various aspects of their lives, including school performance, physical activity, and 
cognitive development. Therefore, a thorough understanding of the causes, symptoms, 
and strategies for preventing and treating anemia in adolescents is crucial to 
maintaining their health and well-being [1] [2].  

Several risk factors that can cause anemia in adolescents involve nutritional 
aspects, such as deficiencies in iron, vitamin B12, and folic acid. Additionally, an 
unhealthy lifestyle, an unbalanced diet, and certain health problems can also 
contribute to the high prevalence of anemia in this age group. Knowledge and 
education are crucial factors in how individuals to improve their health because these 
factors determine healthy lifestyle and eating patterns. Modern lifestyle changes, such 
as the tendency to consume less nutritious fast food and lack of physical activity, can 
increase the risk of anemia in adolescents. Furthermore, socioeconomic factors also 
contribute to the prevalence of anemia in adolescents by limiting access to food [3]. 

Anemia remains a major cause of morbidity and mortality in children in low- and 
middle-income countries, with an estimated 293.1 million (approximately 43% of 
children) anemic children under the age of five globally. A higher prevalence was 
observed in the South Asian region, with 55.12% in 2016 and 52% in 2019. Anemia is 
considered a serious public health problem when the prevalence rate is ≥ 40% in 
vulnerable populations based on criteria established by the WHO [4]. Young people 
have the highest prevalence of anemia across all regions, with prevalence reported to 
be greater than 40% in 34 low- and middle-income countries in 2018. In Indonesia, 
according to the 2018 RISKESDAS report, the prevalence of anemia among 15-24 years 
was 32.0%, with more cases found in women than men at 27.2%. With a 25% higher 
prevalence in rural areas, the national prevalence of anemia in Indonesia reached 
23.7%. Meanwhile, by 2023, the Indonesian Health Survey report stated that the 
national prevalence of anemia had decreased to 16.2%, with the prevalence of anemia 
among 15-24 years also decreasing to 15.5%, and among women to 18.0% [5].  

Seeing this decline in anemia prevalence, we might assume that the government's 
program of providing iron supplements to adolescent girls is successful. However, it is 
known that only 73.5% of adolescent girls receive or have purchased iron supplements, 
and not all of the iron supplements provided are taken due to several reasons, such as 
unpleasant taste and smell (29.7%) and forgetting to take them (29.2%). In Jambi 
Province, the main reasons adolescent girls did not receive iron supplements were 
ignorance (53.4%) and not being given them by health workers (15.9%) [6]. Based on 
the results of a 2024 baseline study, the prevalence of anemia among adolescent girls 
in Jambi City was 64.7%, higher than the average of several other surveys. This is 
compounded by low knowledge about anemia (72.6%) and negative attitudes toward 
anemia (74.7%). 

Iron deficiency anemia can occur when the body requires more iron than it 
receives, when the body does not receive enough iron, when the body absorbs iron 
poorly, when the body loses a lot of blood, or when there is a problem with the 
movement of iron through the plasma [7]. Pallor is the most common symptom of iron 
deficiency anemia, and most individuals with moderate anemia have no symptoms at 
all. Other symptoms include fatigue, lethargy, irritability, exercise intolerance, poor 
appetite, and dizziness. Even with treatment, anemia-related neurodevelopmental and 
cognitive impairments may not always be fully reversible when they occur in early 
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childhood, especially if they are severe and long-lasting. Tachycardia, dyspnea, 
diaphoresis, and impaired capillary refill are possible symptoms of severe anemia [8]. 

Although the issue of iron deficiency anemia in adolescent girls is crucial, various 
studies have shown low levels of awareness among girls. Our baseline research last 
year, conducted among female high school students in Jambi City, found that low levels 
of knowledge and attitudes correlated with the incidence of anemia in adolescent girls. 
Changing adolescent girls' perspectives on iron deficiency anemia is crucial. Therefore, 
some of the most important and necessary parts of prevention programs are educating 
them, raising awareness, and providing them with skills to prevent iron deficiency 
anemia [9].  

Selecting a health education model is the first step here. Because anemia is caused 
by several interconnected factors, interventions aimed at preventing it should 
encompass all of these factors. Interventions are needed that can encompass changes 
in consumption and healthy behavior patterns in the target group, namely adolescent 
girls, interventions with partners and stakeholders such as teachers and 
guardians/parents, and more comprehensive interventions within the education 
system, which serves as the "society" of adolescent girls [10]. Therefore, this paper aims 
to describe the anemia status, level of knowledge, attitude and motivation level of 
anemic adolescent girls who received school-based educational intervention in Jambi. 
 
METHODS 
This study is a semi-experimental study, with two groups: a control group and an 
intervention group, to assess the type of intervention provided to a sample of female 
high school students in Jambi City. The schools selected as intervention and control 
groups were determined based on baseline data from a 2024 study on the prevalence 
and determinants of anemia in female adolescents (a research grant from the 
University of Jambi). The female adolescents were randomly selected as school 
representatives. The sample consisted of eleventh-grade female adolescents with 
proven anemia (Hb levels below 12 g/dl), and those not menstruating or experiencing 
acute or chronic bleeding disorders at the time of the Hb level examination.  

The intervention group involved a club or meeting with a group of female 
students with anemia. This meeting was called the "8000 Days Against Anemia Club." 
The nutrition education program consisted of 12 topics presented using various 
methods (quizzes, games, lectures, role-playing, peer counseling, practical exercises, 
workshops) over six weeks, with two meetings each lasting 45 minutes. The control 
group received a module with the same material. The variables compared were 
hemoglobin levels, knowledge scores, attitude scores, motivation scores, and 
nutritional intake before and after the treatment. Statistical analysis was performed 
using univariate and bivariate t-tests using SPSS. This research has received ethical 
approval from the ethics committee of the Faculty of Medicine and Health Science, 
Universitas Jambi with the number 1936/UN21.8/PT.01.04/2025. 
 
RESULTS 
Table 1. Distribution of characteristics of anemic state high school students in Jambi 

Variables Category Number 
(n) 

Percentage 
(%) 

Intervention Group Treatment group 28 43.1 
 Control group 37 56.9 
Age (years) 14 1 1.5 
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Variables Category Number 
(n) 

Percentage 
(%) 

 15 33 50.8 
 16 30 46.2 
 17 1 1.5 
Father's occupation Civil Servants/TNI/POLRI 19 29.2 
 Private employees 8 12.3 
 Self-employed/trader 24 36.9 
 Daily laborer/craftsman 12 18.5 
 Doesn't work 2 3.1 
Mother's Job Civil Servants/TNI/POLRI 17 26.2 
 Private employees 1 1.5 
 Self-employed/entrepreneur 6 9.2 
 Housewife 41 63.1 
Father's Last 
Education Graduated from elementary school 2 3.1 
 Graduated from junior high school 5 7.7 
 Graduated from high school 28 43.1 
 Completed D1–D3 6 9.2 
 Graduated from Bachelor's degree 22 33.8 
 Graduated from Masters/Doctoral 

Degree 2 3.1 

Mother's Last 
Education Graduated from elementary school 3 4.6 
 Graduated from junior high school 3 4.6 
 Graduated from high school 28 43.1 
 Completed D1–D3 12 18.5 
 Graduated from Bachelor's degree 17 26.2 
 Graduated from Masters/Doctoral 

Degree 2 3.1 

Daily Pocket Money Bring supplies/don't buy snacks 1 1.5 
 < Rp. 50,000,- 52 80.0 
 Rp. 50,000–100,000 11 16.9 
 > Rp. 100,000,- 1 1.5 
Total Respondents  65 100.0 
 
Table 2. Cross-tabulation results of independent variables with treatment group and 
control group before intervention (baseline data). 

Variables Category Treatment Group 
(n=28) 

Control Group 
(n=37) 

Total  
(n=65) 

Anemia Status Anemia 28 (100%) 37 (100%) 65 (100%) 
Knowledge Not enough 7 (25.0%) 16 (43.2%) 23 (35.4%) 
 Good 21 (75.0%) 21 (56.8%) 42 (64.6%) 
Attitude Negative 18 (64.3%) 17 (45.9%) 35 (53.8%) 
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Variables Category Treatment Group 
(n=28) 

Control Group 
(n=37) 

Total  
(n=65) 

 Positive 10 (35.7%) 20 (54.1%) 30 (46.2%) 
Motivation Not enough 11 (39.3%) 6 (16.2%) 17 (26.2%) 
 Tall 17 (60.7%) 31 (83.8%) 48 (73.8%) 
 
Table 3. Cross-tabulation results of independent variables with treatment group and 
control group after intervention (endline data). 

Variables Category Treatment Group 
(n=28) 

Control Group 
(n=37) 

Total 
(n=65) 

Anemia Status Anemia 2 (7.1%) 29 (78.4%) 31 (47.7%) 
 Normal 26 (92.9%) 8 (21.6%) 34 (52.3%) 
Knowledge Not enough 1 (3.6%) 20 (54.1%) 21 (32.3%) 
 Good 27 (96.4%) 17 (45.9%) 44 (67.7%) 
Attitude Negative 3 (10.7%) 29 (78.4%) 32 (49.2%) 
 Positive 25 (89.3%) 8 (21.6%) 33 (50.8%) 
Motivation Not enough 1 (3.6%) 24 (64.9%) 25 (38.5%) 
 Tall 27 (96.4%) 13 (35.1%) 40 (61.5%) 
 
DISCUSSION 
This study examined the effectiveness of a school-based educational intervention on 
anemia status, knowledge, attitude, and motivation among adolescent girls in Jambi 
City. The findings showed that the intervention significantly reduced the prevalence of 
anemia and improved hemoglobin levels among participants. In addition, there were 
notable increases in knowledge, attitude, and motivation toward anemia prevention 
following the educational program. These outcomes suggest that behavior-focused 
health education in schools is a powerful strategy to address adolescent anemia, 
complementing existing national iron supplementation programs. 

At baseline, most participants demonstrated moderate to low knowledge and 
motivation toward anemia prevention, consistent with previous studies reporting 
limited awareness among Indonesian adolescents regarding anemia and its causes [11]. 
The demographic characteristics of participants—predominantly female students aged 
15 to 16 years, with parents of mid-to-low socioeconomic background—mirror the 
population typically at risk for iron deficiency anemia. Prior studies conducted in 
Jambi Province and other regions of Indonesia similarly reported high anemia 
prevalence among adolescent girls, often linked to inadequate dietary intake, 
menstrual blood loss, and low compliance with iron supplementation programs [12] 
[13]. In our study, the baseline prevalence of anemia was 100% among participants, a 
figure slightly higher than that reported in other Indonesian settings such as East 
Kalimantan (38.9%) and West Java (32%). This discrepancy likely reflects contextual 
differences in dietary patterns, socioeconomic status, and access to preventive health 
programs [14] [15]. 

The school-based intervention in this study was delivered through the “8000 
Days Against Anemia Club,” combining lectures, games, role-playing, peer counseling, 
and interactive workshops over six weeks. This multifaceted approach appears to have 
contributed to significant changes in both behavioral and biological indicators. After 
the intervention, the prevalence of anemia in the treatment group dropped from 100% 
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to only 7.1%, while the control group still exhibited a high anemia rate of 78.4%. This 
dramatic improvement demonstrates that combining knowledge-based and 
motivational strategies within a school environment can lead to tangible physiological 
benefits. The magnitude of hemoglobin improvement in this study—approximately 2 
g/dL—is comparable to results from other multifaceted interventions targeting similar 
populations. For instance, a quasi-experimental study in South Lampung involving 41 
adolescent girls using integrated nutrition education and iron supplementation 
showed an average hemoglobin increase of 1.06 g/dL after six weeks [16]. Similarly, a 
school-based intervention in Wakatobi Regency using peer education and interactive 
media also demonstrated significant gains in knowledge, attitude, iron intake, and 
hemoglobin concentration [17]. 

When compared to studies employing single-component interventions, the 
findings of this research underscore the importance of integrated educational models. 
In East Kalimantan, for example, a school-based education program focusing only on 
lecture-based instruction improved knowledge levels but failed to significantly alter 
attitudes or iron consumption behavior among participants. Likewise, a community-
based program in Jambi utilizing traditional lectures and question-and-answer 
sessions reported increases in knowledge but no measurable changes in physiological 
outcomes [18]. These contrasts suggest that participatory learning—through games, 
peer counseling, and skill-building exercises—plays a crucial role in transforming 
health knowledge into sustained behavioral change. 

Another point of comparison is the duration and intensity of intervention. The 
six-week implementation period in this study appears optimal for achieving significant 
behavioral modification without overburdening school schedules. Evidence from 
previous studies indicates that repeated, structured educational encounters over 
several weeks yield stronger retention of health knowledge and more stable behavioral 
adaptation than single-session interventions [19]. A study conducted in rural East 
Indonesia demonstrated that weekly educational sessions over one month significantly 
improved both dietary practices and supplement adherence among adolescent girls 
[20]. In contrast, shorter interventions often produce immediate but transient effects 
that fade without reinforcement. Therefore, the sustained six-week exposure in the 
current study may explain the pronounced increase in knowledge, attitude, and 
motivation [21]. 

From a methodological standpoint, the inclusion of multiple teaching 
modalities—such as visual aids, role-play, and peer discussions—was instrumental in 
enhancing engagement and comprehension. Several studies have shown that 
interactive and peer-assisted learning significantly outperform traditional didactic 
methods in promoting health literacy and preventive behavior among adolescents [22]. 
The psychological mechanism underlying these effects can be explained by Bandura’s 
social cognitive theory, which emphasizes observational learning, self-efficacy, and 
reinforcement as central to behavior change. By fostering social modeling and self-
confidence, the “8000 Days Against Anemia Club” leveraged peer influence to improve 
motivation, thereby enhancing adherence to preventive behaviors such as iron tablet 
consumption and balanced diet maintenance [23]. 

When analyzed in the context of similar interventions within Indonesia, the 
outcomes of this study align with a growing body of evidence supporting the 
effectiveness of school-based, multifactorial anemia prevention programs. For 
instance, a program conducted in Pekalongan demonstrated that knowledge and 
attitudes toward anemia improved significantly after the use of focus group discussions 
and peer education, while adherence to iron supplementation rose from 10.5% to 84% 
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[24]. Another study in Banjarmasin reported improved awareness and dietary iron 
intake following an interactive nutritional education campaign using games and videos 
[25]. The consistency of these findings across diverse regions highlights the 
generalizability of participatory, behavior-centered educational models for adolescent 
anemia prevention. 

Internationally, similar trends have been observed. In India, a mixed-methods 
interventional study in rural Karnataka revealed that a structured school-based 
nutrition education program significantly increased knowledge and positive attitudes 
regarding iron deficiency anemia, leading to better compliance with supplementation 
and improved dietary diversity [26]. In Bangladesh, a randomized controlled trial 
using mobile health (mHealth) platforms among adolescent girls demonstrated 
notable improvements in knowledge, attitudes, and self-reported preventive 
behaviors, though changes in hemoglobin levels were not statistically significant, 
possibly due to short intervention duration and lack of direct supplementation [27]. 
Meanwhile, a digital game-based randomized clinical trial in another Asian country 
showed that gamified learning improved knowledge, attitude, and practice scores 
among adolescents, and produced a modest but meaningful increase in hemoglobin 
concentration [28]. Compared to these studies, the current research in Jambi City 
achieved a larger effect on physiological outcomes, possibly due to its combination of 
repeated face-to-face sessions and strong behavioral reinforcement mechanisms. 

These comparisons suggest several critical elements that enhance intervention 
effectiveness. First, multifaceted interventions that integrate education, 
supplementation, and behavioral support tend to yield the most comprehensive 
results, affecting both knowledge and biological indicators. Second, longer duration 
and repetitive exposure allow for better retention and habit formation. Third, 
incorporating engaging, participatory teaching methods ensures greater motivation 
and peer reinforcement. Finally, contextual adaptation—aligning content with local 
dietary patterns, cultural beliefs, and school conditions—enhances receptivity and 
relevance. The current study’s design reflects these best practices, explaining its 
significant outcomes. 

While educational programs clearly improve knowledge and attitude, the 
translation of these gains into measurable physiological improvement depends on 
several mediating factors. These include access to iron-rich foods, availability of iron 
supplements, family support, and consistency of follow-up. For instance, a study in 
East Kalimantan found that despite knowledge improvement, hemoglobin levels did 
not change significantly, likely due to inadequate dietary iron intake [14]. This 
emphasizes the importance of coupling education with enabling environmental and 
systemic support, such as ensuring supplement availability and school health service 
integration. 

Furthermore, socioeconomic context strongly influences anemia outcomes. In 
this study, the majority of participants’ parents had only secondary education and 
worked in informal sectors, similar to samples in other Indonesian anemia studies 
[29,30]. Such conditions often correlate with limited nutritional diversity at home, 
contributing to recurrent anemia despite awareness programs. Hence, involving 
parents, teachers, and health workers in reinforcing messages beyond the classroom 
becomes essential. Studies have shown that multi-stakeholder participation can 
substantially enhance the sustainability of behavioral change. 

The reduction of anemia prevalence in the present study—from total baseline 
anemia to near-normal levels—demonstrates the potential for school-based programs 
to yield tangible biological outcomes when adequately designed and implemented. 
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Although the short-term results are promising, sustaining hemoglobin improvements 
requires continued behavioral reinforcement. Longitudinal studies have indicated that 
knowledge and attitude gains tend to decline after several months without 
reinforcement. Therefore, periodic follow-up sessions or integration into regular 
school curricula could help maintain positive outcomes. 

Another important observation is the role of motivation as a mediating variable 
between knowledge and behavior. This study found a substantial increase in 
motivation following the intervention, consistent with evidence that motivation 
enhances the translation of knowledge into consistent preventive action. For example, 
research in Wakatobi and Lampung demonstrated that motivation improvement 
correlated with increased compliance in iron tablet consumption [16,17]. Motivation-
focused approaches, incorporating self-efficacy building and peer encouragement, thus 
represent a critical component of sustainable anemia prevention programs. 

The comparison between this research and international studies also reveals 
broader trends in intervention design. Globally, there is a shift toward innovative 
educational media such as digital games, mobile applications, and interactive videos to 
engage adolescents effectively. These approaches appeal to digital-native youth and 
can reach wider audiences at lower cost. A digital game-based intervention in East Asia 
improved adolescents’ anemia knowledge and dietary behavior more effectively than 
traditional lectures [28]. Similarly, mHealth interventions in South Asia are 
increasingly integrated with school-based health programs to facilitate monitoring and 
follow-up [31]. However, despite the advantages of technology-based approaches, they 
may not always yield significant biological outcomes unless paired with concrete 
behavioral reinforcement, such as supplementation programs or school meals. 

The results of this study add to the growing literature emphasizing that 
knowledge improvement alone is insufficient to combat anemia effectively. Changes in 
dietary practice and supplement adherence require behavioral reinforcement, social 
modeling, and environmental support. The “8000 Days Against Anemia Club” 
provided a peer-supported structure that not only transferred knowledge but also built 
motivation and a sense of collective responsibility. This aligns with behavioral science 
perspectives suggesting that social learning and peer influence are potent drivers of 
health behavior change among adolescents [32]. 

In comparison with similar studies worldwide, the intervention in Jambi City 
demonstrates that low-resource settings can still achieve substantial improvements in 
anemia outcomes through carefully designed, interactive school-based programs. 
While some developed-country studies rely heavily on digital infrastructure, the 
community-based participatory design used here achieved comparable or even 
superior results, particularly regarding hemoglobin recovery. This underscores the 
value of contextually tailored interventions over purely technological solutions. 

The implications of these findings are multifaceted. First, they support the 
inclusion of comprehensive, behaviorally oriented anemia education within school 
health curricula. Second, they suggest that strengthening partnerships among schools, 
families, and health centers can reinforce preventive behaviors. Third, the success of 
peer-based learning and motivational strategies highlights their scalability for broader 
implementation across regions. Finally, the intervention provides an evidence-based 
model that can inform provincial and national programs for adolescent anemia 
reduction, complementing existing iron supplementation initiatives that often suffer 
from low compliance due to poor awareness and motivation. 

Emerging research trends in school-based anemia prevention increasingly focus 
on integration, innovation, and sustainability. Integrated approaches combine health 
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education with direct supplementation, nutrition-sensitive school meals, and parental 
involvement to maximize impact. Innovative methods utilize digital games, videos, or 
mobile applications to enhance engagement and accessibility. Sustainability, 
meanwhile, emphasizes embedding these interventions into existing school systems, 
training teachers as facilitators, and developing peer educator models to maintain 
program continuity. Future research should explore hybrid models that combine 
traditional participatory education with technology-based reinforcement, enabling 
long-term monitoring and scaling across diverse educational contexts. 
 
CONCLUSIONS  
This study concludes that the school-based “8000 Days Against Anemia Club” 
intervention significantly improved hemoglobin levels and reduced the prevalence of 
anemia among adolescent girls in Jambi City while also enhancing their knowledge, 
attitudes, and motivation toward anemia prevention. The results confirm that 
participatory, behavior-focused education using interactive and peer-based 
approaches is more effective than conventional lectures in promoting lasting 
behavioral change. Integrating educational programs with iron supplementation, 
parental involvement, and follow-up monitoring is essential to sustain biological and 
behavioral outcomes. Future research should explore digital and hybrid education 
models to expand program reach and evaluate their long-term impact on adolescent 
health and academic performance. 
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