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ABSTRACT 

Female adolescent anemia is a health problem in Indonesia, with a prevalence of one 

third of the female population. The government program, namely the provision of Fe 

tablets, has not been able to reduce the prevalence of anemia. The cause is due to side 

effects such as nausea, vomiting, dizziness, so that people do not obey their 

consumption. One of the sources of vegetable iron, namely sesame seeds which have no 

side effects which can be used as an iron companion to treat anemia. 

Objective: To analyze the effectiveness of sesame seed cookies in increasing 

hemoglobin levels of anemic adolescent girls.  

Method: The research design was quasy experiment pretest - posttest with control group 

design with purposive sampling technique. The sample consisted of 42 people divided 

into 2, namely the intervention group 21 people and the control group 21 people, the 

intervention group was given 91 mg sesame seed cookies combination of Fe tablets, the 

control group was only given Fe tablets each given every day for 10 days. Data analysis 

used independent test, paired test, Mann Whitney test and Wilcoxon sign rank test. 

Results: Sesame seed cookies 91 mg Fe tablet combination proved to significantly 

increase hemoglobin levels p value = 0.013 <0.05. 

Conclusion: Sesame seeds contain various important nutrients, namely iron, folate, 

flavonoids, copper and other nutrients that play a role in increasing hemoglobin levels as 

a companion to iron in overcoming anemia. 
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BACKGROUND 

Anemia is a condition where the number of erythrocytes or hemoglobin levels in the 

blood is less than normal (Wiknjosastro G.H, 2009). Anemia occurs due to lack of one or 

more essential nutrients, especially iron, which is an essential mineral in the formation of 

hemoglobin and myoglobin to transport oxygen to all body tissues (Patimah, 2017). 

Until now, anemia in adolescent girls is a world health problem, especially in 

developing countries with a prevalence of 43% (Sudikno, 2016) (Widjaja, Widjaja, 

Santoso, Wonggokusuma, & Oktaviati, 2014). In Southeast Asia 17-90%(Fikawati S., 

2017). India 56% (Aguayo, Paintal, & Singh, 2013)(Siva, Sobha, & Manjula, 2016). The 

results of the 2018 Basic Health Research show that the prevalence of anemia in 

adolescent girls in Indonesia was 37.1% in 2013 and experienced a fairly high increase in 

2018 to 48.9% .9 The proportion of anemia occurs mostly in age group 15-34 years, 

especially in pregnant women and girls (Muwakhidah, 2009)(Center of Data and 

Information, 2014). 

One of the causes of anemia is a lack of iron in food intake. Anemia that occurs in 

adolescent girls is higher than that of boys because girls experience menstruation every 

month and tend to maintain ideal body weight without considering balanced nutrition or 

iron needs (Satriani, 2018). 

Anemia in adolescent girls will have an impact on disruption of brain development, 

decreased concentration which will lead to decreased performance. In the future, the risk 

of experiencing anemia during pregnancy will affect the growth and development of the 

fetus in the womb, LBW, stunting and has the potential to cause complications of 

pregnancy and childbirth, and even cause death to mothers and babies (Fadila & 

Kurniawati, 2018). 

The government program by providing Fe tablets has been implemented since 2016 

but has not been able to reduce the prevalence of anemia in Indonesia. One of the causes is 

the lack of compliance with Fe tablets due to side effects such as nausea, vomiting, 

dizziness, obstipasi (Patimah, 2017)(Astuti C.P, Widyawati M.N, 2017). As an alternative 

to overcome this problem by utilizing sesame seeds as a non-pharmacological substance 

that does not have side effects and as a dietary intake of vegetable iron. Sesame seeds can 

be used as a companion to iron supplements because they contain a variety of nutrients 

including protein, antioxidants, flavonoids, vitamin E, omega 3, zinc, folate, Fe, copper 

(United States Deparement Of Agriculture, 2019). which is processed into nutritious food 

in the form of sesame seed cookies. 

Based on the background and problem identification, this study aims to analyze the 

effectiveness of sesame seed cookies in overcoming anemia in adolescent girls. 

 

METHODS 

This study used a quasy experimental design with a pretest-postest approach with control 

group design. The independent variable in this study was sesame seed cookies and the 

dependent variable was hemoglobin level. The population in this study were all young 

women in SMP, SMK and MA Pesantren Pembangunan Muhammadiyah, Tana Toraja 

Regency. The sample consisted of 42 people who were divided into 2 groups, namely 21 

intervention groups and 21 control groups. Sampling was done by using purposive 

sampling technique, namely by giving lottery numbers to respondents who had previously 

been screened based on inclusion criteria, namely young women aged 15-18 years, 

adolescent girls who were anemia (hemoglobin level <12 g / dl). In the intervention group 

were given 91 mg sesame seed cookies (7 pieces) combination of Fe tablets, while in the 
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control group were only given Fe tablets which were consumed every day for 10 days.  All 

respondents have previously given their consent and are willing to participate in this 

research voluntarily. This study was approved by the ethics committee of the Moewardi 

Hospital Surakarta with the ethical number 058 / I / HREC / 2020. The instruments used 

were observation books, digital scales, speedometers and hematology analyzers. . Data 

analysis used univariate and bivariate analysis using Paired Sample T Test, Mann 

Whithney, Wilcoxon Sign Rank Test and Independent Test. This research was conducted 

on February 17-29, 2020. 

 

RESULTS  

1. Analysis of the Distribution of Characteristics of Respondents in the 

Intervention and Control Groups. 

Table 1. Frequency distribution of respondents' age and BMI in the intervention 

group and 

   Control Group. 

Characteristics 
Intervention Group (n = 21) Control Group (n = 21) 

p-

value 

Mean ± SD Min-max Mean ± SD Min-max  

Respondent Age 15.90 ± 0.995 15-18 16.19 ± 0.928 15-18 0.610 

BMI 20,852 ± 2,7502 15.5-27.4 20,338 ± 2,192 17.7-24.8 0.443 

 

Table 1 shows that there is no difference in the age of the respondents in the 

intervention group and the control group with a p value of 0.255 (p> 0.05). Each 

group has a homogeneous age or equal to p value of 0.610 (p> 0.05), the age of the 

intervention group is 15.90 or an average age of 16 years, and the age of the control 

group is 16.19 which is also the same. approaching 16 years of age. The nutritional 

status of BMI between the two groups was also not different with a p value of 0.443 

(p> 0.05), which indicates that the BMI of the intervention group and the control 

group came from a homogeneous population. The average BMI score of the 

intervention group was 20,852 and the control group was 20,338. All scores are 

within the normal category score range. 

 

2. Analysis of the effectiveness of sesame seed cookies in the intervention group 

and control group before and after treatment. 

 

Table 2. Analysis of the Effectiveness of the Combination Sesame Seeds Cookies 

             (sesame seeds indicum) Fe Tablets to Increase Hemoglobin Levels. 

 

Variable 

 

Pre 

 

ρvalue Post ρvalue   ρvalue 

Differenc

e 

Incremen

t 

(%) 

p value 

Hemoglobin Mean ± 

SD 

 Mean ± 

SD 

 Mean ± 

SD 

 
  

Interventio

n 

11,000 

± 

0.7014 

 12.614 ± 

0.677 

 1,600 ± 

0.3619 

 14.54 0,000 *** 

  
0.930 ** 

 
0.013 * 

 0,000 

* 
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Control 10.995 

± 

0.7984 

 11.933 ± 

0.986 

 1,000 ± 

0.523 

 9,10 0,000 **** 

 

Table 2 shows the results of the Mann Whitney test analysis data pre (before 

treatment) obtained p value 0.930 (p> 0.05), which means that the mean hemoglobin 

levels in the intervention group and the control group were not different. In the post 

data (after treatment) the results of the independent test analysis obtained a p value 

of 0.013 (p <0.05), which means that the average hemoglobin level in the 

intervention group and the control group was different. Analysis of the delta 

independent t test () obtained a p value of 0.000 (p <0.05), which means that there 

is a difference in the mean change in hemoglobin levels in the intervention group and 

the control group. 

The conclusion from the unpaired data analysis showed that the group given 

the 91 mg sesame seed cookies combination with Fe tablets had a higher hemoglobin 

level, namely 12.614 g / dl compared to the hemoglobin level in the control group 

which was only given Fe tablets, namely 11,933 gr / dl. 

The results of the analysis of the mean changes in hemoglobin levels in the 

two groups showed a higher increase in the group that was given 91 mg sesame 

seeds indicum combination of 60 mg Fe tablet, namely 1,600 compared to the 

control group which was only given Fe tablets which increased only 1, so the seed 

cookies Sesame can act as an iron supplement to further increase hemoglobin levels 

in anemic adolescent girls. 

Paired sample test results, namely the comparison before and after treatment with 

paired t test analysis in the intervention group obtained a p value of 0.000 (p <0.05), 

which means that there is a significant difference in the average hemoglobin levels 

before and after treatment. The results of the analysis of the Wilcoxon sign rank test 

in the control group obtained p value 0.000 (p <0.05), which means that there is a 

significant difference in the average hemoglobin levels before and after treatment. 

The conclusion from the pairwise data analysis in both groups was that both 

groups experienced an increase in hemoglobin levels but an increase in hemoglobin 

levels in the group given the 91 mg sesame seed cookies combination of Fe tablets 

showed better results than the increase in hemoglobin levels in the control group 

only given Fe tablets. This is known from the difference in the mean hemoglobin of 

each group. 

The complete increase in the average hemoglobin level is presented in the following 

figure: 
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Graph 1. Average Increase in Hemoglobin Levels. 

 

 
 

DISCUSSION 

Anemia in young women is a health problem to date. Anemia in adolescent girls is 

caused by various factors (Hellaliaghdam et al., 2010)(Adamu et al., 2017) including lack 

of food intake, chronic malaria bleeding(Gunaratna et al., 2015), length of menstruation 

(Satriani, 2018) and others. Efforts to overcome anemia include health education, iron 

supplements, intake of vegetable or animal iron (Allen et al., 2017). This study provides an 

intervention with the intake of vegetable iron as a non-pharmacological food, namely 

sesame seeds which are processed into sesame seed cookies so that they can be used as a 

snack for teenage girls to consume as additional iron to help overcome anemia. 

The provision of 91 mg sesame seed cookies with a combination of Fe tablets to 21 

people in the intervention group which was given every day for 10 days showed an 

increase in hemoglobin levels for anemic adolescent girls in SMP, SMK and Madarasah 

Aliyah Pesantren Pembangunan Muhammadiyah, Tana Toraja Regency. Changes in 

hemoglobin levels in the intervention group and the control group both experienced an 

increase, but the increase was more in the group given the combination of Fe tablet sesame 

seed cookies compared to the control group that was given only Fe tablets. Where the 

intervention group experienced an increase in hemoglobin levels by 12,614 g / dl, while 

the control group that only consumed Fe tablets experienced an increase in hemoglobin 

levels by an average of 11,933 g / dl, with a value of p = 0.013 <0.05. The results showed 

that sesame seeds can increase hemoglobin levels. Teenage girls who took Fe tablets 

combined with 91 mg sesame seed cookies had higher hemoglobin levels 1,600 than girls 

who were only given 1,000 Fe tablets with p = 0,000. 

This is in line with research conducted on albino rats where sesame seed extract 

induced an increase in hemoglobin and red blood cell levels (Ruckmani et al., 2018). This 

is because sesame seeds contain a variety of essential nutrients to increase hemoglobin 

levels, including flavonoids that can ward off free radicals. The flavonoid content is also 

supported by the results of previous studies which concluded that all parts contain a large 

number of flavonoids, while seeds have the highest levels of flavonoids. Flavonoids are 

included in the polyphenol group of compounds. Polyphenols are plant compounds with 

high levels of antioxidant activity due to their ability to neutralize and extinguish free 

radicals (Mbaebie, Omosun, Uti, & Oyedemi, 2010). Sesame seeds also contain sesamun 
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and sesamolin which show that sesame extract can reduce the weakening of blood vessel 

walls by suppressing the degradation of collagen and elastin fibers (Kugo et al., 2019). In 

addition, sesame seeds contain proteins which play an important role in the formation of 

cells and blood (Prasad MN, KR, & S. Prasad, 2012)(Meisyahputri & Ardiaria, 2017)(Li 

et al., 2014), and vitamin E for maintaining healthy blood vessels and cell membrane 

stability (Sunuta Almatsier, 2012). Other important ingredients in sesame seeds are 

antioxidants that can protect the body from various disease conditions because of their 

ability to neutralize the effects of free radicals (Kumar, Kamboj, & Sisodia, 2011). 

 In 100 grams of sesame seeds contain 14.55 mg of Fe (iron), 21.773 grams of total 

polyunsaturated fatty acids, 97 mg of folate, 17.73 grams of protein, 0.25 mg of vitamin E 

and several other nutrients (United States Deparement Of Agriculture, 2019). Iron in 

sesame seeds is needed for the formation and function of red blood cells and has several 

essential functions in the body, namely as a means of transporting oxygen from the lungs 

to body tissues, transporting electrons in cells and is an integral part of enzyme reactions. 

in body tissues (Prasad MN et al., 2012), Iron is also very important to form heme in 

hemoglobin, myoglobin, cytochrome, catalase and feroksidase.(Patimah, 2017). The iron 

released from the hem of the porphyrin leaves is converted to bilirubin. Iron bound to 

transferrin binds to transferrin receptors, excreted on the surface of red blood cell 

precursors to form hemoglobin. Hemoglobin is iron that binds to proteins in erythrocytes 

which bind oxygen from the lungs and distribute it to the cellular level. Meanwhile, 

transferrin is a protein involved in the transport of iron in the blood circulation (Fikawati 

S, 2017). 

The results of data analysis in the intervention group and the control group both 

experienced an increase in hemoglobin levels between the pretest and posttest. However, 

the intervention group that was given sesame seed cookies with a combination of Fe 

tablets experienced an increase more than the control group. 

Apart from iron, sesame seeds (sesamum indicum seeds) also contain folic acid which 

is a bond that acts as a coenzyme in the transportation of single fractions in amino acid 

metabolism and in the synthesis of nucleic acids which can supply folic acid to the body. 

 

CONCLUSION. 

The provision of sesamum indicum seeds cookies of 91 mg combination of Fe tablets 

given to anemic adolescent girls every day for 10 days at SMP, SMK and MA Pesantren 

Muhammadiyah, Tana Toraja Regency was significantly able to increase hemoglobin 

levels with p value = 0.013. 
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