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Abstract---Iron malnutrition anemia is a micronutrient problem that often occurs throughout the world. The 

prevalence of nutritional anemia in the teenager's age group nationally is 18.4%. The government has a program to 
prevent anemia in adolescents, which is to provide one grain of iron supplements every week throughout the year for 

female teenagers at school. The administration was carried out for 16 weeks with details of once a week and for 10 

days of menstruation, so that the total gave was 52 tablets. Examine the characteristics of the sample (age, family 

socioeconomic, pocket money, menstrual history, nutritional status, and physical activity), knowledge about anemia, 

attitudes, compliance, family support, and teacher support in interventions with Fe supplementation and IEC about 

anemia against hemoglobin levels for female teenagers in State Senior High School in the District of Pesanggrahan, 

South Jakarta, Indonesia. This research is a Quasi-Experimental with a sample of 126 female teenagers. The 

difference in the mean hemoglobin level of the intervention group before and after the intervention showed a 

significant difference in the average hemoglobin level between the three groups at pretest. The result of the multi 

regression analysis shows that the dominant variable is knowledge. 
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Introduction 

 

Iron malnutrition anemia is a micronutrient problem that often occurs throughout the world, especially in developing 

countries where it is estimated to occur in 30% of the world's population. Anemia is common in all age groups, 

especially in adolescents and pregnant women. Women have the highest risk of anemia, especially in women of 

childbearing age, which is about half a million. As much as 29% of women of childbearing age who are not pregnant 

have anemia and 38% of pregnant women aged 15-49 years have anemia (WHO, 2011). 

The purpose of giving Fe supplementation to young women is to meet the iron needs of those who will become 

mothers in the future. With adequate iron intake from an early age, it is hoped that the incidence of anemia in 

pregnant women, bleeding during childbirth, low birth weight, and short children under five can decrease. The 
prevalence of anemia in women aged 15 to 49 years occurs mostly in Southeast Asia, 42%, Africa 39%, East 

Mediterranean 38%, Europe 23%, West Pacific 20%, and America 17%. The prevalence of nutritional anemia in the 

teenager's age group (15 to 24 years) nationally is 18.4%. The coverage of Fe supplementation for female teenagers 

in Indonesia in 2017 was 29.51%. This has met the 2017 Strategic Plan target of 20%. Ten provinces have not met 

the Strategic Plan target, one of which is DKI Jakarta, which only reached 6.11% (Rollinson, 2011; Levy et al., 2005; 

Tefferi, 2003). 

There are three factors behind the incidence of anemia, the first is a direct cause such as a lack of iron levels in 

the blood and a body condition that is infected with the disease. The second cause is indirect causes, namely low 
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family attention, high activity, and inaccurate food distribution patterns in the family. The third cause is the basic 

cause are education, low income, low social status, and difficult geographical location to live in (Simamora et al., 

2018). The impact of iron nutrition anemia on adolescents includes disrupted growth and development, fatigue, 

increased susceptibility to infection, reduced physical abilities, and academic abilities (Brown, 2016).  

The government has a program to prevent anemia in adolescents, which is to provide one grain of iron 

supplements every week throughout the year (52 tablets) for young girls at school. The administration was carried 

out for 16 weeks with details of once a week and for 10 days of menstruation, so that the total gave was 52 tablets. 
(Rollinson, 2011).  

 

 

Material and Methods 

 

This study used a Quasi-Experimental research design. In this study, a pre-test and post-test control group design will 

be carried out to divide between the treatment and control groups (Campbell & Stanley, 2015). The intervention was 

providing iron supplements and IEC about anemia through comic media. The stages of the treatment delivery method 

are as follows: First hemoglobin check, pre-test, IEC was given through comic media for the treatment group who 

received IEC with digital comic media were previously given an explanation in advance regarding the content of the 

comic media material. IEC was conducted at the beginning after the pre-test and at the end of the activity before the 

post-test. During 16 weeks the comic media can be read independently. How to take 52 eggs of Fe supplement, 
namely 1 item of Fe supplement every week and during menstruation consume 10 items at a dose of 1 x 1 tablet 

(assuming 7 days of menstrual duration is still consumed for 10 days) It is recommended that the right time to take 

iron supplements is at night to reduce the side effects of nausea. After 16 weeks, a hemoglobin check is done again 

as well as a post-test. 

A sample of 126 young women aged 15 to 18 years was divided into 3 groups based on three selected state senior 

high schools in the District of Pesanggrahan, South Jakarta, Indonesia. The first group of 42 students became the 

intervention group that received 52 FE supplements throughout the year and IEC about anemia through comic media. 

The administration was given for 16 weeks with details of once a week and for 10 days of menstruation. The second 

group of 42 students became the intervention group that only received 52 FE supplements throughout the year 

without IEC about anemia. The third group became the control group that did not get both FE and IEC supplements 

on anemia. The inclusion criteria in determining the sample in this study were respondents who experienced regular 
menstrual cycles, were not taking Fe supplements in the last three months, we're willing to follow the research until it 

was finished and obtained permission from their parents. The exclusion criteria were respondents who could not 

represent the selected sample because they did not meet the requirements, namely: Respondents were in the process 

of changing schools, were undergoing treatment for infectious diseases or diseases that were contraindicated by 

giving supplementation of Fe. The sampling technique used is probability sampling with the type of simple random 

sampling (Sastroasmoro & Ismael, 2011).  

This research was conducted in three selected state senior high schools in the District of Pesanggrahan, South 

Jakarta, Indonesia from March to October 2020. The instrument used in this study was comic media about the 

importance of consuming iron supplements for adolescents & the impact of anemia on adolescents. This research has 

received ethical approval from the Ethics Commission for Health Research and Development of the Saint Carolus 

College of Health Sciences following the information worthy of ethics Number: 046/ KEPPKSTIKSC/V/2020. The 
analysis in this study used univariate, bivariate, and multivariate.  

 

 

Result 

 

Table 1 

Differences in mean hemoglobin levels according to treatment and control groups before and after intervention † 

 

Hemoglobin Level (g/dl) 
Group 

P-value 
Fe Suppl.& IEC Fe Suppl. w/o IEC Control 

Before 12,06 ± 1,249 12,55 ± 1,566 13,05 ± 1,608 0,0121 

After 12,84 ± 0,878 13,20 ± 1,071 13,07 ± 1,629 0,4141 

†   χ ± Sd,1 Anova Test 

 



         40 

Before the intervention, the average hemoglobin level in the Fe supplementation and IEC group was 12.06 with a 

standard deviation of 1.249, in the Fe supplementation w/o IEC group the average hemoglobin level was 12.55 with 

a standard deviation of 1.566 and in the control group, the average of hemoglobin level was 13.05 with a standard 

deviation of 1.608. Based on the results of statistical tests with the Anova test, the p-value was obtained at 0.012, this 

indicates that at 5% alpha it can be concluded that there is a significant difference in the average of hemoglobin 

levels between the three groups at the time of the pre-test.  

After the intervention, the average hemoglobin level in the Fe supplementation & IEC group is 12.84 with a 

standard deviation of 0.878, in the Fe supplementation w/o IEC group the average hemoglobin level is 13.20 with a 
standard deviation of 1.071, and in the control group, the average of hemoglobin level is 13.07 with a standard 

deviation of 1.629. Based on the results of statistical tests with the Anova test, the p-value was obtained at 0.414, this 

shows that at 5% alpha it can be concluded that there is no significant difference in the average hemoglobin levels 

between the three groups at the time of the post-test. 

 

Table 2 

The Difference from a difference in mean hemoglobin levels according to treatment and control groups before and 

after intervention† 

 

Variable Group 
Average Value Diff. in 

average 
P-value 

Before After 

Hemoglobin 

Level 

Fe Suppl. & IEC 12,06 ± 1,249 12,84 ± 0,878 0,78 ± 0,52 0,00051 

Fe Suppl. w/o IEC 12,55 ± 1,566 13,20 ± 1,071 0,65 ± 0,66 0,00051 

Control 13,05 ± 1,608 13,07 ± 1,629 0,02 ± 0,29 0,642 

†   χ ± Sd,1 Pair t-test 
 

The difference in the mean and standard deviation of the variable hemoglobin levels from pre-test to post-test is 

shown in table 2. Hemoglobin levels in the Fe supplementation and IEC group from pre-test to post-test increased 

from 12.06 to 12.84 with a mean difference of 0.78, p-value <0.05 (0.0005), this indicates that the Fe 

supplementation and IEC group increased significantly. In the group giving Fe without IEC, the hemoglobin level 

obtained from pre-test to post-test, increased from 12.55 to 13.20 with a mean difference of 0.65, p-value <0.05 

(0.00005) indicating that the Fe supplementation without IEC group, the improvement is significant. Hemoglobin 

levels in the control group from pre-test to post-test increased from 13.05 to 13.07 with a mean difference of 0.02, p-

value> 0.05 (0.642), indicating that the control group has no significant increase. 

 

Table 3 

The Results of the Final Modeling of Multivariate Linear Regression Analysis between Variables in the Fe 
Supplementation and IEC Group Based on the Increase in Hemoglobin Levels 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients T P-value 

B Std. Error Beta 

 (Constant) 3,921 0,703  5.576 0.0005 

Pocket Money -0.296 0.129 -0.252 -2,292 0,028 

Knowledge -0,828 0,169 -0,521 -4,914 0,0005 

Attitude -0,706 0,193 -0,402 -3,659 0,001 

Compliance 0,444 0,134 0,367 3,318 0,002 

Teacher Support -0,289 0,127 -0,239 -2,274 0,029 

Dependent Variable = Difference in Hb Level 

R Square = 0.609 dan R Adjusted = 0.555 

 

Based on the test results, the p-value of the mother's occupational variable is> 0.05, therefore it must be excluded 
from the prediction model with consideration of adjusted R and value of B. The test results after maternal 

employment are released in table 3. It turns out that there is no change in R-adjusted and Δ coeff B to more than 

10%, so the Mother Occupation variable leaves the multivariate model (Hastono, 2001).   
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Discussion 

 

Hemoglobin is an oxygen-carrying compound in red blood cells and provides the blood with red pigments. 

Hemoglobin can be measured chemically, i.e. Hb / 100 ml of blood can be used as an index of the oxygen-carrying 

capacity of the blood. A low hemoglobin content indicates that a person has anemia (Supariasa, 2012).  

Anemia in female teenagers occurs because adolescence is a time of growth that requires higher levels of 

nutrients, including iron. The effect of Fe supplementation on hemoglobin levels in the Fe supplementation and IEC 
through comic media group with a mean difference of 0.78, p-value <0.05 (0.0005) indicates a significant increase, 

as well as in the Fe supplementation w/o IEC with a mean difference of 0.65, p-value <0.05 (0.00005), indicating 

that the group had a significant increase. The difference in mean hemoglobin levels in the control group was 0.02, p-

value> 0.05 (0.642), indicating that the increase in the control group was not significant. Initial iron status can affect 

the iron metabolism system (Briawan et al., 2009). The results of this study are following the experimental study 

conducted by Briawan et al. (2007), regarding iron supplementation showing that changes in hemoglobin levels are 

only influenced by initial hemoglobin. Subjects who initially experience anemia can increase absorption by 40% 

faster than subjects without anemia (Brown, 2016).  

The results of research by Leenstra et al. (2009), showed that weekly interventions for 12-an 18-year-old female 

teenagers in Kenya increased hemoglobin levels by 0.52 (g/dl). Another study conducted by Bani et al. (2014), also 

showed two types of iron supplementation methods, weekly and during the menstrual period gave the same results to 

an increase in hemoglobin levels, 0.9 ± 0.6 (g/dl) in the weekly group and 1.1 ± 0.7 (g/dl) in the menstrual group. 
The success of the iron tablet supplementation program needs to be supported by an effective IEC strategy, so it is 

necessary to develop a model of iron supplementation for female teenagers in schools (Auerbach, 2009; Ruiz et al., 

2006).  

The Indicators of success (outcome) of the implementation program of Fe supplementation are reducing the 

prevalence of anemia in the target group. Indicators that can be used to assess the success of a program are an 

increase in hemoglobin levels and changes in anemia status (Briawan et al., 2009). Anemia in female teenagers in 

three state senior high schools in the District of Pesanggrahan, South Jakarta, Indonesia, is classified as mild and 

moderate anemia. The program in Vietnam was considered successful in reducing the prevalence of anemia because 

the supplementation program was added with the provision of worm medication interventions and followed by 

education to the target (Casey et al., 2009). The importance of education by teachers in monitoring iron consumption 

affects the program's success rate. Efforts to reduce the prevalence of anemia through high levels of compliance are 
influenced by good cooperation between various parties, including teachers and parents (Ramya, 2016).  

The low level of supervision and motivation from consuming Fe at home makes the level of adherence low. The 

program of giving Fe in India in Risonar's research showed quite high compliance results, the 100% compliance 

value of Fe consumption was obtained (Risonar et al., 2008). Compliance was shown by consuming it directly with 

educational support and supervision from the teacher while at school and drinking Fe together on predetermined 

days. 

The adherence of the Fe supplementation & IEC group who received additional health education interventions 

through comics about the importance of consuming Fe supplements was known to be the highest because the 

information through these comics became the motivation for female teenagers in school to diligently consume Fe 

supplements. This is in line with research by Zavaleta et al. (2000), regarding the efficacy and acceptance of iron 

supplementation in school female teenagers in Peru who concluded that the level of adherence in consuming iron 
supplements was high after strong motivation at school. Adherence to taking iron supplementation or giving iron 

tablets greatly influenced changes in hemoglobin levels, where If the hemoglobin level is normal, the anemia status 

will also be normal, so that it can prevent and overcome iron deficiency anemia (Yuniarti & Tunggal, 2015; Lindh et 

al., 2009).  

The result of the multi regression analysis shows that the dominant variable is knowledge. Lestari et al. (2015), 

stated that respondents who consumed Fe tablets as a supplement during menstruation could not be separated from 

the information, knowledge, and awareness of the female teenagers themselves. Good knowledge affects the anemia 

status of female teenagers, this knowledge is not from scientific theory alone but from how to choose food 

ingredients to increase hemoglobin levels so that their anemia status is in the non-anemia category (Ahmady et al., 

2017; Cakmak et al., 2008; Van Acht et al., 1992).  

The knowledge of female teenagers about Fe tablets can be obtained through the provision of information and 

counseling on Fe tablets as nutritional supplementation for them which acts as a factor influencing knowledge about 
Fe tablets. So that the knowledge and awareness of female teenagers about Fe tablets will be better. Each individual 
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to capture and process the information received is influenced by the acuity of the five senses so that it will produce a 

positive understanding (Notoatmodjo, 2012).  

 

 

Conclusion 

 

The prevalence of anemia in female teenager subjects has decreased after being given the intervention. The most 

dominant factor in increasing hemoglobin levels in this study was the knowledge of female teenagers in consuming 
dietary supplements. The program of supplementation with female teenagers for 16 weeks is still considered 

ineffective, even though the prevalence has decreased, but the adherence rate of consuming iron supplements is still 

low. 

Suggestions for further research targets are to prioritize adolescent girls who experience anemia. Adherence to 

consuming Fe supplements is very low, knowledge and supporting factors from both parents and teachers are very 

important so that prevention practices against anemia can be carried out optimally and with this support can create 

positive attitudes for young girls to prevent anemia. Education and training for teachers by health workers related to 

the importance of the supplementation program and the management of the supplementation program for iron 

supplementation are very important. 
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