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Iron-deficiency anemia (IDA) needs special attention following the WHO 

framework to reduce the anemia cases. Based on the Indonesian Health 

Survey data in 2023, the prevalence of anemia in children and teenagers (5-

14 years old) in Indonesia was 16.3%. This study aimed to determine the 

prevalence of iron deficiency anemia and the correlation between anemia 

and Body Mass Index (BMI). We screened using the hemoglobin measurement 

and BMI calculation from adolescents in a private Junior High School in Sunter, 

North Jakarta. We found that the anemia prevalence, 21,2% (18 out of 85 

participants), was mild anemia. The correlations of anemia and BMI analysis 

were not statistically significant. The implication of this community service can 

raise awareness of iron-deficiency anemia, according to the educational 

session's outcome. 
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INTRODUCTION 

Hemoglobin (Hb) is a globular protein in red 

blood cells and has the role to bind and deliver 

oxygen from the lungs throughout the body. Anemia 

is a condition in which the body lacks hemoglobin, 

which is seen during Hb testing. The Hb concentration 

in blood is less than 12 g/dL in females and less than 

13 g/dL in males (Izzara et al., 2023). The hemoglobin 

deficiency causes reduced oxygen distribution to 

body tissues and organs. In developing countries, the 

nutritional challenges among populations remain a 

critical public health problem that requires sustained 

attention and evidence-based interventions. There 

were many factors causing anemia, and one of them 

is micronutrient deficiency (Fathony et al., 2022). In 

Indonesia, anemia is a common disease. One in five 

Indonesian is at risk of anemia in various age ranges. 

The issue of anemia is not limited to adults, but 

adolescents in critical periods of growth and 

development are also highly vulnerable to this 

condition. The prevalence of anemia in adolescents 

is 32% which means that three out of ten adolescents 

suffer from anemia (Badan Penelitian dan 

Pengembangan Kesehatan, 2019). 

Adolescents represent a population group 

particularly vulnerable to iron deficiency anemia. This 

type of anemia is influenced by several contributing 

factors, including hormonal fluctuations, high levels of 

physical activity, and inadequate intake of 

balanced and nutritious food (Puspitasari et al., 2022). 

Both male and female adolescents are at risk of 

anemia. In Indonesia, the prevalence of anemia 

among females is reported 6% higher than among 

males (Kementerian Kesehatan Republik Indonesia, 

2021). Consequently, early preventive interventions 

are needed to reduce the risk of long-term health 

complications associated with iron deficiency 

anemia. 

This community service activity involves a 

screening of hemoglobin concentration and 

counseling on iron deficiency anemia and its 

prevention in adolescents. Direct examination is 

carried out to determine hemoglobin concentration 

as an indicator of anemia. This study aims to assess 

the hemoglobin concentration as an early detection 

of anemia to improve awareness of iron-deficiency 

anemia. In addition, the correlation between anemia 

and Body Mass Index (BMI) can be obtained. 
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Through this study, it is expected that participants will 

gain awareness of their hemoglobin concentration 

and its correlation with anemia, understand the 

health risks associated with iron deficiency anemia, 

and adopt preventive measures. 

 

MATERIALS AND METHODS 

Materials 

The materials used in this community service 

were measuring instruments to obtain Body Mass 

Index (BMI) data and hemoglobin concentrations. 

The BMI data were calculated to assess the 

relationship between body weight and the 

prevalence of anemia. The height of respondents 

was measured using a stadiometer, and weight was 

measured using a digital scale. The BMI was 

calculated by dividing body weight (kilograms) by 

height (square meters). Hemoglobin concentration 

was measured using a hemoglobin meter (APEXBIO 

HemoSmart Gold meter) with capillary blood 

samples. The community service team consisted of 

personnel trained in capillary puncture techniques, 

and all hemoglobin measurements were performed 

by certified healthcare professionals (physicians). The 

Hemoglobin meter provided quantitative results 

indicating the hemoglobin concentration within red 

blood cells in g/dL (Enggardany et al., 2021). 

 

Methods 

This study used a cross-sectional design to obtain 

the hemoglobin concentration and analyze the 

prevalence of anemia, with or without symptoms. We 

propose the community service to the school 

headmaster and explain the study and its outcome. 

The community service was conducted on May 31st, 

2024, involving 85 adolescent participants from a 

private Junior High School in the Sunter area, North 

Jakarta (Fig. 1). 

We do the pre-engagement to participant 

respondents like our study introduction, the aim of 

community services, and the presentation of our 

material. The participants were instructed to 

complete a registration questionnaire to obtain 

baseline data on age, gender, and the presence of 

anemia symptoms. The categories that we used to 

collect the presence of anemia symptoms were 

weakness, tiredness, fatigued, exhausted, and 

neglectful over the past two weeks. If the participants 

exhibited at least one symptom, they were 

considered to have clinical indications consistent 

with anemia. All respondents took part voluntarily 

and provided verbal consent after receiving a clear 

explanation of the purpose of the screening and 

hemoglobin testing during the educational session. 

Furthermore, the participants were invited to 

complete an online quiz following the session, which 

served as an evaluation tool to assess their 

understanding of the material presented (Fig.  2). 

 
 

Fig. 1. Community service implementation 
 

 

 
 

Fig. 2. Community service presentation material 

 

The other variables investigated in this service 

were hemoglobin concentration and Body Mass 

Index (BMI). The BMI data of respondents was 

checked by students and healthcare professionals 

(physicians) to test the hemoglobin concentration 

(Fig. 3).  The prevalence of anemia is defined as a 

hemoglobin concentration of <13 g/dL for males and 

<12 g/dL for females. Meanwhile, Body Mass Index 

(BMI) is described as a parameter to determine an 

individual's weight status, whether classified as 

underweight, normal, or overweight.  

The school’s teachers and staff support these 

community service activities. Furthermore, the results 
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of this study will initiate the community partner 

(school) to raise awareness of iron-deficiency 

anemia cases in student participants. The data 

obtained from respondents stratified by age, gender, 

and the presence or absence of anemia symptoms 

to analyze the prevalence of anemia among 

adolescents. The correlation between anemia 

prevalence and Body Mass Index (BMI) was analyzed 

using SPSS software version 29.0.2.0. Data normality 

assessed by the Kolmogorov–Smirnov test. 

Categorical variables were numerically coded or 

presented as percentages. The prevalence of 

anemia was estimated using the Clopper–Pearson 

method with a 95% confidence interval (CI).  
 

 
 

Fig. 3. The measurement of hemoglobin level used 

the Hb-meter 

 

RESULTS AND DISCUSSION 

An online quiz was administered following the 

educational session on anemia to evaluate 

participants' understanding, with a specific focus on 

iron deficiency anemia (IDA). The results showed that 

approximately 68% of the participants answered 

correctly. These educational sessions contributed to 

improving students' knowledge of anemia and 

increasing their awareness of its symptoms. 
 

Table 1. Descriptive statistical analysis of participants 
 

Respondent, N=85 

Group n 

 

Ages, 

mean 

(SD) 

(Year) 

Hb, mean 

(SD) 

(g/dL) 

BMI, 

mean 

(SD)  

Male 53 13.17 

(0.87) 

13.82 

(1.43) 

21.07 

(4.39) 

Female 32 13.31 

(0.64) 

14.04 

(1.06) 

20.95 

(5.47) 
Hb, hemoglobin; BMI, body mass index; N, total of respondents; n, 

total of respondents per group; SD, standard deviation.  

 

The participants involved in this study range from 

12 to 15 years, with 53 males (62%) and 32 females 

(38%). The data in this study showed that the average 

age obtained was 13.17 years and 13.31 years in the 

male and female groups, respectively. The average 

Hemoglobin concentration in this study was 13.9 

g/dL, with the lowest being 10.1 g/dL and the highest 

being 16.6 g/dL. The average Hemoglobin 

concentration for males was 13.82 g/dL, with the 

lowest being 10.1 g/dL and the highest being 16.6 

g/dL. The average Hemoglobin level for females was 

14.04 g/dL, with the lowest level being 11.6 g/dL and 

the highest level being 16.1 g/dL (Table 1).  

 

Prevalence of Anemia  

Based on hemoglobin level results from 85 

respondents (Table 2), the prevalence of anemia was 

higher in males (32.1%, 95% CI: 19.9–46.3%) than in 

females (3.1%, 95% CI: 0.1–16.2%) (Fig. 4). Otherwise, 

some study generally reports a higher prevalence of 

anemia among female adolescents than males (Rai 

et al., 2023; Nunes et al., 2020; Wratsangka et al., 

2024). The findings of this study may reflect 

demographic characteristics and sample distribution, 

because the male respondents outnumbered 

females, potentially influencing the observed 

prevalence rates. These findings align with other 

studies that have also reported a higher anemia 

prevalence among males (22.5%) compared to 

females (19.7%) (Zeleke et al., 2020). 
 

Table 2. Distribution of anemia by gender 
 

Gender Anemia Normal Total 

Men 17 36 53 

Women 1 31 32 

Total 18 67 85 
 
 

 
 

Fig. 4. Prevalence of anemia in men (grey, n = 53) 

and women (white, n = 32) 

 

In addition, all respondents with anemia in this 

study were categorized as mild anemia with the Hb 

https://dx.doi.org/10.30656/jpmwp.v9i2.10894


Yuliawuri et al., Jurnal Pengabdian Masyarakat Wikrama Parahita, Volume 9 Number 2, November 2025: 221-226 

DOI: https://dx.doi.org/10.30656/jpmwp.v9i2.10894  

 

224 

concentration above 10 g/dL. A lack of hemoglobin 

concentration indicates mild anemia and may result 

from dietary changes, medication use, or underlying 

medical conditions. Other studies have reported that 

mild anemia constitutes a significant proportion of 

anemia cases identified in sampled populations 

(Weckmann et al., 2023). Management through iron 

supplementation or dietary improvement is essential 

to prevent the progression of mild anemia into 

chronic anemia, which can adversely affect 

children's growth and development (Labib et al., 

2018). 

Hemoglobin concentrations were also 

influenced by uncontrollable factors, such as age, 

gender, and iron metabolism in the body. During 

adolescence, significant physical, biological, and 

psychological changes occur. If daily iron 

requirements were not met during this critical 

developmental period, it may lead to physiological 

impairments, including reduced red blood cell 

production and organ dysfunction (Jacobus et al., 

2016; Kumar et al., 2022). 

 

The Presence of Symptoms of Anemia 

This study showed a high prevalence of anemia 

symptoms in respondents without anemia (32.8%, 95% 

CI 21.8-45.4%) compared to respondents with 

anemia (11.1%, 95% CI 1.4-34.7%) (Fig. 5). This finding 

is likely attributable to the timing of hemoglobin 

sampling, which was conducted on the last day of 

the final semester examination. Some students 

reported experiencing the symptoms associated with 

anemia, despite having hemoglobin levels within the 

normal range (without anemia). The variability in 

hemoglobin concentration observed in this study 

may be influenced by the diverse physiological 

demands of adolescents, including factors such as 

gender, age, dietary intake, lifestyle, and 

geographical location (Barrera‐Reyes & Tejero, 2019; 

Jacobus et al., 2016).   
 

 
 

Fig.  5. Prevalence of anemia symptoms among 

respondents with anemia (grey, n = 18) and without 

anemia (white, n = 67) 

We found the prevalence of anemia without 

symptoms was 3 times higher (26.2%, 95% CI 15.8-

39.1%) compared to cases of anemia with symptoms 

(8.3%, 95% CI 1.0-27.0%) (Fig. 6). This phenomenon 

suggests that individuals may still be at risk for iron 

deficiency anemia even in the absence of clinical 

symptoms. The onset of anaemia-related symptoms 

is moderated by individual variations in physical 

fitness and general health status (Weckmann et al., 

2023; Wratsangka et al., 2024). Therefore, the 

counseling provided in this study aims to raise 

awareness about the importance of routine 

hemoglobin concentration screening as a 

preventive measure to reduce the incidence of iron 

deficiency anemia. 
 

 
 

Fig. 6. Prevalence of anemia among respondents 

with symptoms (grey, n = 24) and without symptoms 

(white, n = 61) 

 

Correlation Between Anemia Prevalence and Body 

Mass Index (BMI)  

The Body Mass Index (BMI) of male and female 

adolescent students falls within the normal range. 

Based on the correlation data of anemia prevalence 

and BMI using the Pearson correlation test, the 

Pearson correlation results (r) were -0.108, and the 2-

tailed significance value (p) was 0.324 (Table 3). 

Based on Pearson's analysis, the correlation 

coefficient (r) value measures the strength of the 

correlation in the range of -1 to 1, where zero (0) 

indicates that two variables does not correlate, one 

(1) indicates that two variables have a positive linear 

correlation, and -1 indicates that two variables have 

a negative linear correlation. The r value from the 

study shows a negative correlation direction. When 

one variable increases, the other variable tends to 

decrease. However, the 2-tailed significance value 

(p) from this study is above the significance of p = 0.05, 

indicating that the correlation obtained is not 

statistically significant. The negative linear correlation 

https://dx.doi.org/10.30656/jpmwp.v9i2.10894


Yuliawuri et al., Jurnal Pengabdian Masyarakat Wikrama Parahita, Volume 9 Number 2, November 2025: 221-226 

DOI: https://dx.doi.org/10.30656/jpmwp.v9i2.10894  

 

225 

can be caused by chance, so it should not be 

concluded that the lower the BMI, the higher the risk 

of anemia. 
 

Table 3. Correlation between anemia prevalence 

and Body Mass Index (BMI) 
 

  Anemia 

Prevalence 
BMI 

Anemia 

Prevalence 

Pearson 

Correlation 
1 -0.108 

 Sig. (2-

tailed) 
 0.324 

 N 85 85 

BMI Pearson 

Correlation 
-0.108 1 

 Sig. (2-

tailed) 
0.324  

 N 102 102 

 

The study by Enggardany et al. (2021) 

demonstrated a correlation between anemia and 

Body Mass Index (BMI), indicating that underweight 

adolescent females had a 1.198-fold higher risk of 

developing anemia compared to those with normal 

BMI. Conversely, another study found that females 

with an overweight BMI exhibited a lower risk of 

anemia. However, there was no significant 

association between BMI and anemia observed in 

the toddler population (Kamruzzaman, 2021). 

These service activities involved collaboration 

between lecturers, students, and physicians from the 

Biology Program Study, Calvin Institute of Technology. 

The primary contribution of this activity was to 

enhance understanding of anemia, as evidenced by 

quiz scores administered after the presentation. 

Additionally, the activity had a positive impact on 

raising awareness about anemia, particularly iron 

deficiency anemia, within the school community 

(Table 4). 
 

Table 4. Changes resulting from community service 
 

Initial 

Condition 

Intervention Condition 

Change 

The 

awareness 

about 

anemia is 

still low 

among 

students. 

Students 

checked for 

Body Mass 

Index (BMI), 

Hemoglobin 

concentration, 

and taking an  

iron 

supplement. 

There were 68% of 

students 

answered the quiz 

correctly. There 

are no significant 

symptoms of 

anemia after the 

intervention using 

the iron 

supplement.  

CONCLUSION 

An initial survey was conducted to collect 

baseline data from participants, followed by an 

educational session on anemia. Subsequently, 

hemoglobin concentrations and Body Mass Index 

(BMI) were screened as part of this community 

service activity. Our study identified an anemia 

prevalence of 21.2%, with a higher proportion of 

anemia cases observed in male than in female. 

Although most of anemia cases categorized as mild 

anemia, iron supplementation may be needed when 

clinical indications and symptoms are present. 

Notably, a considerable proportion of anemia cases 

in our study were asymptomatic, highlighting the 

importance of increasing awareness about the risk of 

undetected anemia in both male and female 

adolescents.  

Regular screening of hemoglobin 

concentration, together with symptom recognition, 

were needed to prevent the anemia cases in 

adolescents.  These community services can raise the 

knowledge of students and monitor the anemia 

prevalence. Furthermore, the collaboration to 

school-based iron-supplement programs and 

community service activities should incorporate 

more comprehensive testing, such as measuring 

ferritin concentrations, to more accurately classify 

iron deficiency. This activity contributes to early 

prevention, particularly among high-risk adolescent 

populations. 
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