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Abstrak

Latar belakang: Anemia merupakan masalah kesehatan yang umum pada remaja putri dan dapat berdampak pada kesehatan
fisik, konsentrasi belajar, serta kesehatan reproduksi di masa depan. Tujuan: Penelitian ini bertujuan untuk menganalisis
pengaruh intervensi apoteker terhadap kadar hemoglobin, pengetahuan, dan sikap remaja putri dalam pencegahan anemia di
Kecamatan Ujung Batu, Kabupaten Padang Lawas Utara. Metode: Penelitian ini merupakan eksperimen komparatif dengan
desain one-group pretest-posttest yang dilaksanakan pada Oktober sampai November 2024. Sebanyak 80 remaja putri
dengan anemia dipilih menggunakan teknik purposive sampling dari SMP dan pesantren di Kecamatan Ujung Batu.
Intervensi meliputi edukasi, konseling, dan pemberian tablet tambah darah oleh apoteker. Kadar hemoglobin diukur
menggunakan HemoCue Hb 301, sedangkan pengetahuan dan sikap dinilai menggunakan kuesioner terstruktur. Data
dianalisis dengan uji Wilcoxon. Hasil: Hasil penelitian menunjukkan peningkatan yang bermakna setelah intervensi. Rata-
rata kadar hemoglobin meningkat dari 10,82 + 0,49 g/dL menjadi 13,35 + 0,63 g/dL, skor pengetahuan meningkat dari 44,75
+ 7,95 menjadi 79,25 £ 7,50, dan skor sikap meningkat dari 67,23 + 6,56 menjadi 83,01 + 5,12, dengan seluruh variabel
menunjukkan perbedaan yang signifikan (p < 0,001). Kesimpulan: Intervensi apoteker efektif dalam meningkatkan kadar
hemoglobin, pengetahuan, dan sikap remaja putri terkait pencegahan anemia.

Kata kunci: Anemia; Pengetahuan; Sikap; Remaja Putri
Abstract

Background: Anemia is a common health problem among adolescent girls and may negatively affect physical health,
concentration, and future reproductive health. Aim: This study aimed to analyze the effect of pharmacist intervention on
hemoglobin levels, knowledge, and attitudes of adolescent girls in preventing anemia in Ujung Batu District, North Padang
Lawas Regency. Methods: A comparative experimental study with a one-group pretest-posttest design was conducted from
October to November 2024. A total of 80 adolescent girls with anemia were selected using purposive sampling from junior
high schools and Islamic boarding schools in Ujung Batu District. The intervention consisted of pharmacist-led education,
counseling, and administration of iron supplementation tablets. Hemoglobin levels were measured using HemoCue Hb 301,
while knowledge and attitudes were assessed using structured questionnaires. Data were analyzed using the Wilcoxon
signed-rank test. Result: The results showed significant improvements after the intervention. Mean hemoglobin levels
increased from 10.82 + 0.49 g/dL to 13.35 + 0.63 g/dL, knowledge scores increased from 44.75 + 7.95 to 79.25 £ 7.50, and
attitude scores increased from 67.23 £ 6.56 to 83.01 + 5.12, with all variables showing statistical significance (p < 0.001).
Conclusion: Pharmacist intervention was effective in improving hemoglobin levels, knowledge, and attitudes of adolescent
girls regarding anemia prevention.
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1. INTRODUCTION

Anemia remains a significant global health issue, particularly among adolescent girls, and it has profound
consequences on both physical and cognitive development [1,2]. It is defined as a condition where the
hemoglobin levels in the blood fall below normal, thereby reducing the oxygen-carrying capacity of red blood
cells. The primary cause of anemia, especially among adolescent girls, is iron deficiency, which is often
exacerbated by menstrual blood loss. According to the World Health Organization (WHO), iron deficiency
anemia remains one of the most common forms of anemia worldwide, particularly in low- and middle-income
countries [1].

In Indonesia, the prevalence of anemia among adolescent girls is alarmingly high. Recent studies indicate a high
burden of anemia among adolescent girls, making it one of the most pressing public health challenges in the
country [3,4]. This high prevalence is concerning, as anemia can lead to various adverse health outcomes,
including reduced physical performance, impaired cognitive function, and increased susceptibility to infections.
Furthermore, anemia in adolescence may have long-term consequences and reflects broader vulnerabilities
among adolescent girls entering reproductive age [2,10].

Although the issue of anemia among adolescent girls is well-documented, the strategies for prevention and
treatment remain critical areas of research. Several interventions have been proposed to combat anemia, one of
the most promising being pharmacist-led education and intervention. Pharmacists, as healthcare professionals,
play a vital role in educating patients about anemia prevention, the importance of iron supplementation, and
proper dietary changes [5]. Previous studies have highlighted the value of pharmacist counseling and adherence-
related support in improving iron supplementation practices, increasing knowledge about anemia prevention,
and ultimately improving hemoglobin levels [6,7].

This study aims to evaluate the impact of pharmacist-led interventions on improving knowledge, attitude, and
hemoglobin levels in adolescent girls living in Ujung Batu, North Padang Lawas Regency, Indonesia. The
research questions addressed in this study are: Pharmacist intervention is expected to improve knowledge about
anemia and its prevention, enhance attitudes toward anemia prevention and iron supplementation, and result in a
significant increase in hemoglobin levels in adolescent girls.

This research is significant as it provides valuable insights into the role of pharmacist-led education in
addressing anemia among adolescent girls. By evaluating the effectiveness of these interventions, the study aims
to inform public health strategies aimed at reducing the prevalence of anemia in adolescent girls and enhancing
their overall well-being.

2. METHODE

Experimental Section

Study Design

This study used a comparative experimental method with a pretest-posttest one-group design to evaluate the
effect of pharmacist intervention on hemoglobin levels, knowledge, and attitudes of adolescent girls in
preventing anemia. The study compared the participants’ condition before and after the intervention to
determine the effectiveness of the educational and counseling program.

Study Setting and Participants

This study was conducted from October to November 2024 in junior high schools and Islamic boarding schools
in Ujung Batu District, North Padang Lawas Regency, Indonesia. A total of 80 adolescent girls aged 12 to 18
years with hemoglobin levels below 12 g/dL were included in the study. Participants were selected using
purposive sampling based on the predefined inclusion criteria. The participants were female students from
secondary schools and pesantren who were identified as having anemia before the intervention.
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Materials and Apparatus

The materials used in this study included iron supplement tablets containing 60 mg of elemental iron and 0.4 mg
of folic acid, as well as educational materials in the form of an anemia booklet [5]. Hemoglobin levels were
measured using the HemoCue Hb 301 device. Knowledge and attitudes were assessed using structured
questionnaires developed for this study. The knowledge questionnaire consisted of 15 multiple-choice items,
while the attitude questionnaire consisted of 15 statements measured using a Likert scale. Educational sessions
were supported by presentation media during counseling and health education activities.

Intervention Procedure

The intervention was carried out by pharmacists through educational and counseling sessions on anemia
prevention, the importance of iron supplementation, and appropriate dietary practices to support hemoglobin
improvement. Before the intervention, all participants underwent baseline hemoglobin measurement and
completed pretest questionnaires on knowledge and attitudes. After that, the participants received pharmacist-
led education and were given iron supplement tablets according to the study protocol. After a three-week
intervention period, hemoglobin levels were re-measured and the participants completed the posttest
questionnaires to assess changes in the study outcomes. The procedure was designed to evaluate the effect of
pharmacist intervention on both clinical and behavioral outcomes.

Outcome Measures

The primary outcome of this study was the change in hemoglobin level before and after the intervention.
Secondary outcomes included changes in knowledge score and attitude score related to anemia prevention.
Knowledge was assessed using a structured questionnaire and categorized into poor, moderate, and good levels
based on the total score. Attitude was evaluated using an attitude questionnaire and categorized into poor and
good levels according to the predefined scoring criteria. Hemoglobin levels were classified as normal if they
ranged from 12 to 15 g/dL and as anemic if they were below 12 g/dL [11].

Statistical Analysis

Data were analyzed both descriptively and inferentially. Descriptive analysis was used to summarize respondent
characteristics and the mean values of hemoglobin, knowledge, and attitude scores before and after the
intervention. Because the study compared paired measurements before and after intervention, the Wilcoxon
Signed Ranks Test was used to determine statistical significance. A p-value of less than 0.05 was considered
statistically significant.

Ethical Approval

This study was approved by the Health Research Ethics Committee of the Faculty of Medicine, Universitas
Sumatera Utara, under approval number 0504/KEPK/USU/2024. All participants were informed about the
purpose of the study and provided informed consent before participation.

3. RESULT

Characteristics of Respondents

A total of 80 adolescent girls diagnosed with anemia were included in this study. All respondents were female
students aged 12 to 18 years from secondary schools and Islamic boarding schools in Ujung Batu District, North
Padang Lawas Regency. The largest age group was 14 years, consisting of 28 respondents (35.0%), followed by
13 years and 15 years, with 17 respondents each (21.25%). Respondents aged 16 years accounted for 12
participants (15.0%), while those aged 17 years and 18 years accounted for 5 (6.25%) and 1 respondent (1.25%),
respectively. No respondents were aged 12 years. These findings indicate that most participants were in early to
middle adolescence, a period in which the risk of anemia is relatively high due to menstrual blood loss,
increased nutritional requirements, and inadequate iron intake.
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Knowledge Improvement

The mean knowledge score before the intervention was 44.75+7.95, indicating that the knowledge of adolescent
girls regarding anemia was classified as low. After the intervention, the mean knowledge score increased
significantly to 79.25+7.50, indicating a substantial improvement in knowledge (p < 0.05). The Wilcoxon
Signed Ranks Test showed a significant increase in knowledge, demonstrating that the pharmacist-led
educational intervention effectively enhanced the participants' understanding of anemia and its prevention.

Table 1. Pre-test and Post-test Knowledge Scores of Adolescent Girls

Variable Pre-test Post-test p-value
Knowledge 4475 +7.95 79.25 +7.50 <0.001
* Wilcoxon signed-rank test
Classification :
(<56) : Poor
(56-75) : Moderate

(>76-100) : Good

Attitude Improvement

Attitudes toward anemia prevention improved from a baseline score of 67.23+6.56 (classified as poor) to
83.01+£5.12 (classified as good) after the intervention. This significant improvement (p < 0.05) highlights the
effectiveness of the intervention in shaping the attitudes of adolescent girls toward anemia prevention and iron
supplementation.

Table 2. Pre-test and Post-test Attitude Scores of Adolescent Girls

Variable Pre-test Post-test p-value
Attitude 67.23 +£6.56 83.01+5.12 < 0.001
* Wilcoxon signed-rank test
Classification :
(<76 )="Poor
(>76 )= Good

Hemoglobin Improvement

The average hemoglobin level before the intervention was 10.82+0.49, indicating that the participants were
suffering from anemia. After the intervention, the average hemoglobin level increased significantly to
13.354+0.63, which falls within the normal range for hemoglobin (12—15 g/dL). The results from the Wilcoxon
Signed Ranks Test (p < 0.05) indicate that the intervention had a significant positive effect on the hemoglobin
levels of adolescent girls, bringing them to a healthier level.

Table 3. Pre-test and Post-test Hemoglobin Levels of Adolescent Girls

Variable Pre-test Post-test p-value
Hb 10.82+0.49 13.35+0.63 <0.001
* Wilcoxon signed-rank test
Classification :

(12-15) :Normal
(<12) :Anemia

4. DISCUSSION

The findings from this study demonstrate that pharmacist-led interventions are highly effective in improving
knowledge, attitude, and hemoglobin levels in adolescent girls who are at risk of anemia. The significant
improvements in both knowledge and attitude after the intervention suggest that education and counseling about
anemia prevention can enhance adolescents' understanding of the importance of iron supplementation and
improve their attitudes toward preventive measures [6,7].
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These results are consistent with previous studies that highlight the crucial role of pharmacists in educating
patients about anemia and promoting adherence to iron supplementation programs [8,9]. The improvement in
knowledge and attitude is directly linked to the effectiveness of pharmacist-led counseling, which helps address
misconceptions and reinforces the importance of proper supplementation to prevent anemia [10,11].

The most notable finding from this study is the significant improvement in hemoglobin levels after the
intervention [12,13]. The increase in hemoglobin levels from 10.82+0.49 to 13.35+0.63 suggests that the
intervention not only improved knowledge and attitudes but also had a direct impact on the health of the
participants. This improvement in hemoglobin levels indicates that iron supplementation, combined with
education, plays a crucial role in preventing and treating anemia, especially in adolescent girls [14,15].

Previous studies have also shown that iron supplementation, when combined with education and dietary
guidance, can significantly improve iron status and reduce the prevalence of anemia in adolescent populations
[16,17]. This aligns with the current study, where pharmacist-led intervention proved to be an effective strategy
in combating anemia among adolescent girls in Ujung Batu, North Padang Lawas.

In summary, this study provides strong evidence for the positive impact of pharmacist-led education on health
outcomes in adolescent girls [17,18]. These findings suggest that incorporating pharmacists into public health
strategies for anemia prevention can help improve the health of adolescents, particularly in rural areas with
limited access to healthcare services [19,20].

5. CONCLUSION

This study demonstrated that pharmacist-led intervention significantly improved hemoglobin levels, knowledge,
and attitudes of adolescent girls in preventing anemia in Ujung Batu District, North Padang Lawas Regency.
After the intervention, the mean hemoglobin level increased from 10.82 + 0.49 g/dL to 13.35 + 0.63 g/dL,
indicating a change from anemic to normal status. The mean knowledge score increased from 44.75 £+ 7.95 to
79.25 £ 7.50, while the mean attitude score improved from 67.23 &+ 6.56 to 83.01 £ 5.12. These findings confirm
that pharmacist-provided education, counseling, and monitoring, combined with iron supplementation, were
effective in strengthening anemia prevention efforts among adolescent girls. The results suggest that pharmacist
involvement can be integrated into school- and community-based anemia prevention programs and may
contribute to broader strategies for improving adolescent health and reducing future maternal anemia risk.
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