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ABSTRACT

Introduction: Adolescent anemia prevention requires awareness
of iron nutrition and supplementation, but immediate knowledge
gains should not be conflated with behavior or anemia reduction.

Objective: To compare anemia-knowledge scores before and
after a single school-based health education session among
eighth-grade girls in Bekasi.

Method: This one-group pretest—posttest study included 36 girls
selected through reported proportionate stratified random
sampling. Participants completed the same 20-item true/false
questionnaire before and after an approximately 60-minute
lecture supported by slides. Paired scores were compared using
the Wilcoxon signed-rank test.

Result: Median score increased from 13 (IQR 3) to 16 (IQR 1);
35 students improved, none declined and one remained
unchanged. Wilcoxon Z was —5.189 (p<0.001); the approximate
standardized statistic was |r|~=0.88 using 35 nonzero pairs.
Conclusion: Knowledge scores were higher shortly after
education, but the uncontrolled design, repeated questionnaire
and absent behavioral or hematologic outcomes prevent causal or
clinical-effectiveness claims.
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INTRODUCTION

Anemia is a relevant adolescent-health problem because iron requirements
increase during growth and menstruation. The Indonesian Health Survey 2023
reported an anemia estimate of 15.5% for the adolescent age group represented in
the national survey; interpretation requires attention to the survey population and
case definition (1). Evidence linking iron status to academic and cognitive
outcomes is heterogeneous, so educational consequences should not be assumed for
the participants in this study (2). Health promotion in schools may support
awareness of nutritious diets and iron supplementation, but knowledge alone does
not establish hemoglobin improvement, dietary change, or iron-tablet adherence (3-
5,17,21,22).

Previous Indonesian studies have reported increased anemia-related
knowledge after lectures or structured education in adolescent populations (6-
9,19,20). International school-based evidence also supports the feasibility of
context-adapted education: a seven-week mixed-methods study in Karnataka
delivered repeated, teacher-supported sessions combining lectures, role-play and
demonstrations, and reported changes in knowledge (10). Qualitative research
highlights that adolescents' understanding is influenced by peer and school
environments, and that awareness does not necessarily translate into preventive
practice (11). These findings distinguish short-term cognitive outcomes from
behavioral and clinical outcomes.

A preliminary assessment at MTs Plus Roudhotul Muhibbin, Bekasi,
suggested incomplete understanding of anemia prevention among eighth-grade
girls, alongside reported concerns about dietary choices and iron-tablet use. These
observations provided the local implementation rationale for evaluating a feasible
single-session educational activity. They did not constitute baseline measurement
of anemia prevalence, supplement adherence, or nutritional status in the present
sample.

The scientific gap is not the absence of a study at this school alone: existing
educational reports vary substantially in the population, mode and intensity of
delivery, assessment timing, and outcomes measured (6-12). Less is established
about the immediate distribution of paired knowledge-score changes after a single
lecture supported by visual materials among girls in a faith-based junior-secondary
school. This study contributes a transparent, site-specific description of that
immediate pretest-posttest change, including score distributions, individual
directions of change, and explicit limits on causal and behavioral inference. The
educational format itself is not claimed to be novel, nor can this design demonstrate
sustained knowledge retention or anemia prevention.

The objective was to describe and compare anemia-knowledge scores
immediately before and after one school-based education session among eighth-
grade girls at MTs Plus Roudhotul Muhibbin, Bekasi.

METHOD

A quantitative, pre-experimental, one-group pretest-posttest design was
used to examine within-participant differences in knowledge scores around a single
education session. This design can identify a short-term change but cannot estimate
the causal effect of education because it lacks an unexposed comparison group.
Potential alternative explanations include test familiarity, background exposure,
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and other time-related factors; the short observation interval limits evidence about
sustained learning.

The source population comprised 115 eighth-grade girls at MTs Plus
Roudhotul Muhibbin. Thirty-six participants were selected using the reported
proportionate stratified random-sampling approach: 7 from class VIII A, 10 from
VIII B, 9 from VIII C, and 10 from VIII D. The source manuscript describes an
initial paired-measures sample-size estimate of 32 at alpha 0.05, power 80%, and
assumed standardized effect 0.5, increased to 36 for anticipated nonresponse.
Because the final analysis used a Wilcoxon test, this parametric planning
assumption is not evidence of achieved nonparametric power. The actual sampling
frame, random-number procedure, nonresponse and any replacement procedure
must be confirmed from study records before publication. Study sequence: eligible
school population (N=115) — proportional class allocation — enrolled paired
sample (n=36) — pretest — one education session — posttest — paired analysis.

Eligible participants were enrolled eighth-grade girls who were present for
both assessments, agreed to take part and had parental or guardian permission. The
manuscript reports one approximately 60-minute lecturer-led session supported by
PowerPoint slides and an educational session plan, covering anemia definition,
causes, clinical manifestations, consequences, diet-related prevention and iron
supplementation. The session included information delivery and discussion.
Educator qualifications, teaching fidelity, setting and group size, attendance
verification, and exact posttest delay were not provided in the available research
record and require author confirmation. The single combined package was
evaluated; this design cannot isolate the effect of PowerPoint from the lecture,
discussion, or testing sequence.

Anemia-related knowledge was assessed using the same 20-item true/false
questionnaire at both measurements (correct=1; incorrect=0; range 0-20).
Prespecified categories reported by the authors were poor (0-11), adequate (12—
15), and good (16-20), corresponding to <55%, 56—75%, and >76% of the total
score. These cut-offs are descriptive classifications, not evidence of clinically
meaningful literacy thresholds; their original source and validation should be
documented by the authors. The questionnaire's original development or adaptation
source, content-validity process and item-level psychometric results should
likewise be supplied for reproducibility.

The original pilot study reportedly involved 30 respondents. The manuscript
states that 20 item-total Pearson correlations exceeded r=0.361 and that Cronbach's
alpha was 0.724. These figures are reproduced from the source report and have not
been independently recalculated. Their interpretation is limited by the pilot size and
missing item-level coefficients. For dichotomous items, KR-20 or equivalent
internal-consistency evidence, content validity and an independent pilot-sample
description would improve appraisal of this instrument; these analyses must not be
reported as having been conducted without the underlying output.

The study sequence comprised an individual knowledge pretest, a single
approximately 60-minute lecture and discussion using PowerPoint, and a
subsequent posttest using the identical questionnaire. The precise elapsed time from
education to posttest is not specified in the supplied documentation. Consequently,
results should be interpreted as early post-session performance, potentially
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influenced by immediate recall and familiarity with the repeated items, rather than
as demonstrated long-term retention.

Data were reported as analyzed using IBM SPSS version 30. Descriptive
outputs comprised frequencies, percentages, medians, interquartile ranges and score
ranges. The Wilcoxon signed-rank test compared paired pretest-posttest scores
(two-sided alpha=0.05), which is suitable for ordinal or non-normally distributed
paired differences. However, the Shapiro-Wilk normality test on paired differences
and the underlying signed-rank output were not supplied; a specific normality-test
result therefore cannot be asserted. The reported Z was —5.189 (p<0.001). An
approximate standardized rank-test effect size using |Z|/N36 is r=0.865 (or r=0.877
using 35 nonzero pairs); the denominator must be specified and verified against the
software convention. The primary report contains 35 positive, zero negative and
one tied pair; paired-change median/CI cannot be recovered from marginal medians
alone. Ethical approval was obtained from Komite Etik Penelitian Univeritas
‘Aisyiyah Surakarta (Approval No. 0098/VI/AUEC/2026). Written informed
consent was obtained from parents or legal guardians, and assent was obtained from
all adolescent participants before data collection. Participation was voluntary, and
all responses were handled confidentially using participant identification codes.
Only the research team had access to the study data.

RESULTS
All 36 participants had recorded paired knowledge scores. Outcomes
presented below are descriptive comparisons of the observed sample and should not

be interpreted as changes in hemoglobin concentration or anemia prevalence.
Table 1. Distribution of Knowledge Scores Before and After Health

Education
Statistics Pretest Posttest
n 36 36
Median 13 16
IQR 3 1
Minimum 10 13
Maximum 15 17

In the 36 paired observations, median scores were 13 (IQR=3; range 10-15)
before the session and 16 (IQR=1; range 13—17) afterwards. The decrease in the
posttest IQR describes less dispersion in these marginal scores; it does not
constitute a formal test of variance or establish the distribution of each person's
change. Paired-change summary statistics and their uncertainty require the
individual paired data.

Table 2. Distribution of Knowledge Levels Before and After Health

Education
Knowledge Level Pretest n (%) Posttest n (%)
Poor 9 (25.0) 0 (0.0)
Adequate 27 (75.0) 12 (33.3)
Good 0 (0.0) 24 (66.7)
Total 36 (100) 36 (100)
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Using the stated scoring thresholds (poor 0—11; adequate 12—15; good 16—
20), the pretest comprised 9 girls with poor knowledge (25.0%) and 27 with
adequate knowledge (75.0%). At posttest, 12 girls were adequate (33.3%) and 24
were good (66.7%), with none in the poor category. The category shift describes
knowledge classification immediately after the session; it does not measure health
behavior.

The signed-rank counts indicated 35 positive changes, no negative changes,
and one tie among 36 students.
Table 3. Distribution of Changes in Knowledge Scores Based on the Wilcoxon

Test
Category N
Negative Ranks (Posttest < 0
Pretest)
Positive Ranks (Posttest > 35
Pretest)
Ties (Posttest = Pretest) 1
Total 36

Thirty-five participants scored higher on the posttest; one had an unchanged
score and none had a lower score. These signs alone do not quantify the median
individual gain or establish the intervention's effect independently of repeated
testing.

Table 4. Results of the Wilcoxon Signed-Rank Test

Variable N Y4 p-value
Paired knowledge scores 36 -5.189  <0.001
(posttest versus pretest)

The reported Wilcoxon signed-rank statistic was Z=—5.189, p<0.001,
indicating that the paired differences were unlikely to be centered at zero under the
test's null assumptions. The sign of Z depends on the software's subtraction/ranking
convention, so its negative direction must not be interpreted as deteriorating
knowledge. An approximate magnitude is [r]~0.88 using nonzero pairs (n=35;
IZ|N35); this describes the standardized paired-score contrast, not a causally
identified educational effect or clinically meaningful improvement.

DISCUSSION

The core observation was a short-term upward shift in measured knowledge:
the median increased from 13 to 16 of 20, 35 of 36 participants had positive signed
ranks, and the distribution shifted toward the study-defined good category. The
rank-based test (Z=—5.189; p<0.001) supports a within-sample difference, while a
large standardized Z-based contrast is sensitive to the design and scoring
convention. Because the same questions were repeated shortly after one teaching
session, retention, independent application of concepts, and changes in actual
anemia-prevention behavior cannot be established.

The narrower posttest interquartile range (3 to 1) may reflect convergence
of observed scores but is also compatible with restricted score range after teaching
or repeated exposure to test items. With 20 binary items, a score of 16 indicates
80% correct responses but does not independently establish competence in selecting
an iron-rich diet or adhering to tablets. The marginal median difference (16—13=3)
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is not necessarily the median of individual paired differences, which requires
patient-level calculations.

A plausible educational explanation is that an organized, age-relevant
session helped participants encode and retrieve information on anemia, iron-rich
foods, symptoms and the purpose of iron tablets. In health-literacy terms, however,
remembering facts represents an initial step rather than verified appraisal, decision-
making or performance. Social learning, opportunity for repeated practice and
access to supplements may influence translation to action, but these mechanisms
were not measured and should be treated as hypotheses rather than results
[7,10,11,15,23].

The observed short-term knowledge change is directionally consistent with
education studies by Mesi and colleagues [8] and by Nahak and colleagues using
lectures plus leaflets [9]. A stronger school implementation contrast is the seven-
week, teacher-supported mixed-methods intervention described by Salam et al. [7],
which incorporated repeated sessions and practice [7]. Such differences in
exposure, setting and measurement prevent direct comparison of effect size, long-
term persistence or relative efficacy. A systematic review of nutrition education has
also reported variability across studies and clinical outcomes [12], underscoring the
need to distinguish immediate questionnaire performance from hematologic
benefit.

PowerPoint served as a visual aid within a combined, approximately 60-
minute lecture-and-discussion activity, not as an independently allocated treatment.
Thus, no separate benefit of slides can be estimated. Other educational work has
evaluated audiovisual, peer and mobile formats [13-15,24]; those modalities have
different intensity and implementation features, and their findings are not
interchangeable with the current single-session study. For school-health practice,
brief education may be useful as an introductory learning activity, preferably
coupled with reinforcement and monitoring of actual iron-supplement behaviors.

The 35 positive ranks suggest widespread improvement on the repeated
questionnaire, while one unchanged score confirms that responses were not
uniform. Student attention, baseline information and exposure outside class may
explain variation, but those factors were not measured. Importantly, the observed
pattern of increased scores does not establish improved dietary intake, iron-tablet
adherence or hemoglobin status. Research on nutrition and iron interventions
demonstrates why these distinct endpoints should be evaluated separately [2,16-
18,25].

The one-group design leaves testing effects, familiarity with the
questionnaire and short-term contextual factors as viable alternative explanations.
Random selection of students within classes, even if verified, does not create a
counterfactual control group. Without measurements at later time points or
behavioral and biological endpoints, claims should be limited to short-term within-
group knowledge-score differences. A controlled study with prospectively specified
follow-up and a validated tool is necessary to estimate a durable intervention effect.

LIMITATIONS

This study has limited internal validity because it used one group, pretest
and posttest administrations of the same 20-item questionnaire, and a short
assessment interval. Repeated testing may improve familiarity independently of
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learning, and unmeasured influences cannot be excluded. The original data supplied
do not include the paired change-score distribution or information sufficient to
quantify uncertainty around the median individual change.

The intervention comprised a single session and a posttest administered
afterwards, with the exact interval not documented in the available manuscript.
Accordingly, longer-term recall, retention and application were not established.
Detailed educator qualifications, treatment fidelity, participant attendance and
delivery setting also require confirmation before the intervention can be fully
replicated.

The sample of 36 eighth-grade girls from one school represents a narrow
population. Although proportionate sampling by class is described, the actual
within-class random selection procedure and response/replacement records should
be verified; consequently, generalizability beyond this institution is limited.

Only knowledge was measured. No hemoglobin or ferritin testing, anemia
diagnosis, iron-supplement adherence, dietary-intake measurement or behavioral
follow-up was undertaken in the outcomes reported here. Thus, no clinical
improvement or reduction in anemia risk may be inferred from these results.

The questionnaire was administered as a self-reported true/false test.
Respondents could recognize correct options or remember pretest items. The
available record reports alpha=0.724 from 30 pilot participants, but does not
provide full content-validity documentation, item-level analysis, or the basis for the
knowledge cut-offs.

Subsequent studies should compare an educational intervention with a
relevant control condition, pre-register the analysis, report recruitment and loss to
follow-up, assess questionnaire validity, and present paired effect estimates with
uncertainty. Repeated assessments at several weeks or months and direct measures
of iron-tablet adherence, dietary practice and hemoglobin would test whether
knowledge changes persist or translate into health-related outcomes.

CONCLUSION

Among 36 eighth-grade girls at MTs Plus Roudhotul Muhibbin, the
observed median anemia-knowledge score increased from 13 to 16 of 20 after a
single school-based education session. Thirty-five students had higher posttest
scores, one score was unchanged, and the within-group Wilcoxon comparison was
significant (Z=—5.189; p<0.001). These findings establish a short-term difference
in repeated questionnaire scores only. Because the study had no control group and
no measures of adherence or anemia status, they do not demonstrate a causal
educational benefit or reduced anemia prevalence.

The descriptive findings may inform refinement of school-based teaching
materials and evaluation procedures. Verification of the full sampling, instrument-
development and implementation record is needed before final publication. Longer
follow-up and controlled designs are required to assess retention and consequences
for preventive behavior and clinical anemia outcomes.

AUTHOR CONTRIBUTIONS

MSL contributed to conceptualization, methodology, investigation, formal
analysis, and writing of the original draft. EY contributed to data curation,
validation, supervision, and critical revision of the manuscript. All authors reviewed

Short-Term Change in Anemia Knowledge... 185



Gaster, 24(2), 2026, 179 - 188
https://journal.aiska-university.ac.id/index.php/gaster
A e-ISSN: 2549-7006; p-ISSN: 1858-3385
DOI: https://doi.org/10.30787/gaster.v24i2.2639

and approved the final manuscript and agreed to be accountable for its scientific
integrity.

FUNDING
This research received no external funding.

CONFLICT OF INTEREST

The authors declare that they have no conflicts of interest that could influence the
study design, data collection, analysis, interpretation, or conclusions reported in this
manuscript.

STATEMENT ON THE USE OF GENERATIVE AI AND AI-POWERED
TECHNOLOGIES IN THE WRITING PROCESS

The authors disclose that Al tools, including ChatGPT, Grammarly, and DeepL,
were used solely for language refinement, grammatical correction, and structural
editing during the manuscript preparation process. The intellectual content, research
design, data interpretation, and conclusions were developed and written
independently by the listed contributors.

ACKNOWLEDGMENTS
The authors would like to thank the Rector and the Institute for Research and
Community Service (P3M) at ‘Aisyiyah University Surakarta for their support and
facilitation of this research.

REFERENCES

1. Munira SL, Puspasari D, Trihono, Lestary H, Srifia N, Sarpono, et al. Survei
Kesehatan Indonesia 2023. Jakarta: Kementerian Kesehatan Republik
Indonesia; 2023.

2. Samson KLI, Fischer JAJ, Roche ML. Iron status, anemia, and iron
interventions and their associations with cognitive and academic performance
in adolescents: a systematic review. Nutrients. 2022;14(1):224.
doi:10.3390/nu14010224.

3. Boimau FS, Takaeb AEL, Nur ML. Faktor-faktor yang berhubungan dengan
kejadian anemia pada remaja putri di SMA Negeri 2 Kupang Tengah.
Sehatmas. 2024;3(1):185-192. doi:10.55123/sehatmas.v3il.3158.

4. Putri SK, Jeki AG, Fatmawati TY. Status gizi, tingkat konsumsi zat gizi besi
(Fe) dan siklus menstruasi dengan kejadian anemia remaja putri. Jurnal
Diskursus Ilmiah Kesehatan. 2024;2(1):9-15. doi:10.56303/jdik.v2i1.155.

5. Kementerian Kesehatan RI. Buku Saku Pencegahan Anemia pada Ibu Hamil
dan Remaja Putri. Jakarta: Kemenkes RI; 2023.

6. Gillespie B, Katageri G, Salam S, Ramadurg U, Patil S, Mhetri J, et al.
Attention for and awareness of anemia in adolescents in Karnataka, India: a
qualitative study. PLoS One. 2023;18(4):¢0283631.
doi:10.1371/journal.pone.0283631.

7. Salam SS, Ramadurg U, Charantimath U, Katageri G, Gillespie B, Mhetri J, et
al. Impact of a school-based nutrition educational intervention on knowledge
related to iron deficiency anaemia in rural Karnataka, India: a mixed methods
pre-post interventional study. BJOG. 2023;130(Suppl 3):113-123.

Short-Term Change in Anemia Knowledge... 186



Gaster, 24(2), 2026, 179 - 188
https://journal.aiska-university.ac.id/index.php/gaster
A e-ISSN: 2549-7006; p-ISSN: 1858-3385
DOI: https://doi.org/10.30787/gaster.v24i2.2639

doi:10.1111/1471-0528.17619.

8. Mesi ES, Oktiningrum M, Vallen N. Pengaruh pendidikan kesehatan terhadap
tingkat pengetahuan tentang anemia pada remaja putri di SMA Kesatrian 2
Semarang. Jurnal Riset Rumpun Ilmu Kesehatan. 2024;3(1):246-253.
doi:10.55606/jurrikes.v3i1.2772.

9. Nahak MPM, Naibili MJE, Isu YK, Loe MK. Pendidikan kesehatan tentang
pencegahan anemia melalui kombinasi metode ceramah dan leaflet pada
remaja putri di SMAN 3 Atambua. Abdimas Galuh. 2022;4(1):554-562.
doi:10.25157/ag.v411.7263.

10. Indriani N, Kusumawati D, Sholihin S, Izzah U, Diniati DL. Pendidikan
kesehatan dalam upaya peningkatan pengetahuan remaja putri tentang
pencegahan anemia. Nursing Information Journal. 2025;4(2):57-64.
doi:10.54832/nij.v4i2.861.

11. Angelia S, Noor Z, Dwi Sanyoto D, Suhartono E. Analisis efektivitas metode
ceramah dan demonstrasi terhadap pengetahuan, sikap dan praktik upaya
pencegahan anemia pada remaja putri. Jurnal Ners. 2024;8(1):553-557..

12. Febrianti KD, Ayu WC, Anidha Y, Mahmudiono T. Effectiveness of nutrition
education on knowledge of anemia and hemoglobin level in female adolescents
aged 12-19 years: a systematic review and meta-analysis. Amerta Nutrition.
2023;7(3):478-486. doi:10.20473/amnt.v7i3.2023.478-486.

13. Aisah S, Ismail S, Margawati A. Animated educational video using health
belief model on the knowledge of anemia prevention among female
adolescents: an intervention study. Malays Fam Physician. 2022;17(3):97-104.
doi:10.51866/0a.136.

14. Noverina D, Dewanti LP, Sitoayu L. The effect of explanation video on
knowledge and compliance of consumption of iron supplement tablets at State
Junior High School 65, North Jakarta. Darussalam Nutrition Journal.
2020;4(1):35-43. doi:10.21111/dnj.v411.4048.

15. Septiana KS, Adnani QES, Susiarno H, et al. The influence of anemia
education media on increasing self-awareness and compliance in consuming
iron supplements in adolescent girls: a systematic review. Int J Womens
Health. 2025;17:2277-2289. doi:10.2147/1JWH.S532950.

16. Dwisari F, Dermawan AM, Amalia P, Azmi K, Ramadhani NI, Purwanti DA.
Edukasi peran zat besi pada pencegahan anemia di SMP Negeri 06 Ketapang.
Jurnal Pengabdian dan Solidaritas Masyarakat. 2025;2.
doi:10.62383/harmoni.v2i3.18009.

17. Milza M. Faktor penyebab anemia pada remaja: literature review. Jurnal Riset
Kesehatan Masyarakat. 2024;1(1):20-27..

18. Fatmawati, Masithah S, Hasanah SU, Rahmaniar MB A. Effects of iron
supplementation and nutrition education on adolescent girls’ knowledge,
adherence, and hemoglobin levels. Journal of Nutrition Explorations.
2026;4(3). doi:10.36568/jone.v4i3.752.

19. llmawari I, Sinaga RA, Putri RA, Nurfadilla N, Muyassarah ZR, Wisnuwardani
RW. Peningkatan pengetahuan mengenai anemia melalui penyuluhan
pencegahan anemia pada siswa SMPN 22 Samarinda. Bima Abdi.
2025;5(2):367-377. doi:10.53299/bajpm.v5i2.1722.

20. Izzah DN, Mas H, Mustamin. Perbedaan pengetahuan remaja putri sebelum
dan sesudah pemberian edukasi tentang anemia gizi besi di SMPN 39

Short-Term Change in Anemia Knowledge... 187



i Gaster, 24(2), 2026, 179 - 188
https://journal.aiska-university.ac.id/index.php/gaster

A e-ISSN: 2549-7006; p-ISSN: 1858-3385

DOI: https://doi.org/10.30787/gaster.v24i2.2639

Bulukumba. 2026;4:2064-2071..

21. Baharudin Lain SZ. Identifikasi kadar hemoglobin pada remaja peminum kopi.
Global Health Science. 2021;6(3):110-113. doi:10.33846/ghs6303.

22. Putra AK, Tjiptaningrum A, Irawati NA, et al. Tinjauan biomolekuler dampak
anemia defisiensi zat besi terhadap wanita usia subur. Majority. 2025;13:10—
15..

23. Ariga S. Hubungan antara tingkat pendidikan dan tingkat pengetahuan dengan
perilaku hidup sehat. Edu Society. 2022;2(3):723-730.
doi:10.56832/edu.v2i3.234.

24. Sihombing AA, Siringoringo E, Izmi NAB, Padang PR, Syakinah W.
Penerapan metode ceramah dengan bantuan media PowerPoint dalam
pembelajaran di SMAN 1 Percut Sei Tuan. 2026;10(2):1167-1180..

25. World Health Organization. Daily iron supplementation in adult women and
adolescent girls [Internet]. Geneva: WHO; 2016 [cited 2026 Oct 10]. Available
from: https://www.who.int/publications-detail-redirect/9789241510196

Short-Term Change in Anemia Knowledge... 188



