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In adolescents, nutrition is an important factor in the growth and development
process, especially during the growth spurt period that occurs in early
adolescence and is characterized by physical, cognitive, and reproductive
organ growth and maturation of reproductive organs. Inadequate nutrition
during adolescence will cause various problems, one of which is anemia.
Anemia has negative impacts, including impaired growth and development,
decreased learning achievement, and impaired immunity, thus increasing the
occurrence of infections and reproductive disorders. This research is quasi-
experimental with a one-group pretest-posttest approach. The research was
conducted at Muhammadiyah | Lamongan Vocational School with a total of
44 female students. The sampling technique used in this research was total
sampling. Research data analysis was carried out using the paired T-test

Email: statistical test. The results of the study showed that carrying out Directly
amrinanurrohmah12@gmail.co Observed Therapy (DOT) while administering Fe tablets for 12 weeks was
m able to significantly increase Fe levels in adolescents, with a p-value of 0.000

(p<0.05).
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1. INTRODUCTION

According to WHO, adolescents are defined as people aged 10-19 years [27]. The number of teenagers worldwide
is estimated to reach 1.2 billion people; in some countries, the teenage population is almost a quarter of the total population
[26]. Adolescence is a transition period between childhood and adulthood, and it is crucial because changes occur in
various areas of growth and development, including biological, cognitive, psychosocial, and emotional aspects (Best &
Ban, 2021). Adolescents are at risk because they experience significant changes in various aspects.

There are various health problems that teenagers may experience, including anemia. Anemia is a condition where
the hemoglobin level in the blood is below normal limits [30]. When hemoglobin concentration decreases, the blood's
capacity to carry oxygen to tissues is impaired, resulting in symptoms such as fatigue, reduced physical work capacity,
and shortness of breath [25]. In 2019, the global prevalence of anemia was 29.9% in women of childbearing age,
equivalent to more than half a billion women aged 15-49 years [28]. In 2018, 32% of teenagers in Indonesia experienced
anemia. Therefore, it can be concluded that approximately 7.5 million Indonesian teenagers are at risk of experiencing
obstacles in their growth and development, cognitive abilities, and susceptibility to infectious diseases [19]. Based on
data from the East Java health service, the prevalence of anemia in adolescents is stated to be 42% [14].

The group of teenagers at risk of developing anemia includes those with malnutrition problems, insufficient food
intake for daily nutritional needs [2], obesity caused by poor food choices that do not prioritize macro and micro nutrient
content [11], chronic diseases [18], poor hygiene [15], and teenage pregnancy [4].

Anemia in adolescents can negatively impact several aspects, including stunted growth [21], reduced focus during
school activities, poor school performance [23], decreased immunity, and increased infection rates [1]. Menstrual
disorders can also be experienced [6]. If teenagers experience pregnancy accompanied by anemia, there is a possibility of
IUGR, LBW, which can even increase perinatal morbidity and mortality [24]. This will directly or indirectly impact the
national economy and national growth.
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Efforts to overcome anemia, according to WHO recommendations in 2011, focused on promotive and preventive
activities, including increasing the consumption of iron-rich foods, supplementing iron tablets, and increasing the
fortification of foods with iron and folic acid (World Health Organization, 2024). In Indonesia, the prevention of anemia
is regulated in the Minister of Health of the Republic of Indonesia Regulation Number 88 of 2014 concerning Standards
for Blood Supplement Tablets for Women of Childbearing Age and Pregnant Women. Additionally, there are prevention
activities through a Blanket Approach, meaning all program targets are covered. In this case, all young women are
required to take Fe tablets or blood supplement tablets (TTD) to prevent anemia and increase iron reserves in the body
without initial screening in the target group [14].

Adolescents' compliance with consuming Fe tablets remains a challenge in sustaining the government's program
to reduce anemia. Previous research conducted in Denpasar showed that 58.4% of teenagers were inconsistent in
consuming Fe tablets [20]. Several factors influence adolescent compliance in consuming Fe tablets, including insufficient
knowledge about anemia, side effects of nausea after consuming Fe tablets, forgetting to consume them, lack of
motivation and support from those around them, and incorrect methods of consuming Fe tablets [12].

One solution to increase treatment adherence is to use the DOT (Directly Observed Therapy) technique, known in
Indonesian as PMO (Medicine Taking Monitor). This direct therapeutic assistance program was initially used to treat TB
(Tuberculosis) patients and HIV/AIDS patients requiring ARVs. The DOT program involves appointing someone to
supervise patients taking medication according to the doctor's recommendations. Implementation varies, with patients
visiting health institutions, home visits by companions/health workers, or supervision by family, friends, or teachers at
school [10]. Based on this explanation, efforts are needed to overcome anemia, one of which is by carrying out Directly
Observed Therapy to help control teenagers' consumption of Fe tablets.

2. METHOD

This research is quantitative with a quasi-experimental design using a one-group pretest-posttest approach. It will
be conducted at Muhammadiyah | Lamongan Vocational School from January 2023 to March 2023. The population
consists of all female students in classes I and I, totaling 44 female students. The sampling technique is total sampling,
so the entire population will be used as the sample. The instruments include an observation sheet to record hemoglobin
levels, body weight, height (to calculate BMI), and Fe tablet consumption by female students weekly. Tools include
weight scales, stature meters, and the EasyTouch Hb hemoglobin check tool.

The research process will be conducted in collaboration with UKS officers, guidance and counseling teachers, and
homeroom teachers. At the initial meeting, the research team will gather all potential respondents, explain the activities,
and provide informed consent. At the second meeting, initial data will be collected, followed by the first week of Fe tablet
consumption. Fe tablets will be administered once a week for three months, consumed directly in front of the researcher,
and recorded on the observation sheet. The Fe tablets used are Neo Kimia Farma Blood Enhancing Tablets containing 60
mg Ferrous Fumarate and 0.40 folic acid. If a student is absent, Fe tablets will be given to the homeroom teacher for
immediate consumption by the student. At week 12, the last Fe tablet will be administered, followed by the second
hemoglobin level data collection. If a student is menstruating during hemoglobin assessment, data collection will be
delayed by one week. Data analysis will use a paired T-test, after testing for data normality.

3. RESULT AND DISCUSSIONS

Results

Data Analysist

Table 1. Characteristics of Research Respondents

n %
Age 16 years 19 43.2
17 years 7 15.9
18 years 18 40.9
Total 44 100.0
BMI Underweight 8 18.2
Normal Weight 27 61.4
Overweight 3 6.8
Type 1 obesity 5 114
Type 2 obesity 1 2.3
Total 44 100.0
Parental Income >1,500,000 4 9.1
1,500,000 - 2,500,000 24 54.5
2,500,000 - 3,500,000 8 18.2
>3,500,000 8 18.2
Total 44 100.0

Source: Primary Data

Based on Table 1, it shows data on the characteristics of research respondents. In the youth data, the majority
were 16 years old, 19 female students (43.2%). Meanwhile, for the BMI category, the majority of teenagers fall into the
normal category, 27 female students (61.4%), however there are 8 teenagers in the underweight group, 8 female students
(18.2%) and the remaining 9 female students (20.3%) are included in the overweight group. In terms of characteristics,
parental income is dominated by 24 people (54%) in the range of 1.5-2.5 million.
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Table 2. Frequency distribution of differences in anemia status in the pretest and posttest groups

Pre-Test Post Test
Anemic status n % n %
Not Anemic 34 77.3% 41 93.2%
Anemia 10 22.7% 3 6.8%
Total 44 100.0 44 100.0

Source: Primary Data

Table 2 shows that there are differences in anemia status before and after intervention. Before administering Fe
tablets, there were 10 female students (22.7%) who experienced anemia, while there were 34 female students (77.3%)
who did not experience anemia. After administering Fe tablets once a week for 12 weeks, there was a change in the
proportion of anemia status. Adolescents who experienced anemia decreased quite significantly, leaving only 3 female
students (6.8%), while adolescents who were not anemic increased to 41 female students (93.2%).

Table 3. Analysis of differences in mean hemoglobin levels in the pretest and posttest groups

N Mea n St. Deviation Min Max P - value
Pre-Test 44 12.4614 1.03547 9.70 14.20 0,000
Post Test 44 13.8386 1.05879 11.00 15.60

Source: Primary Data

Based on Table 3, it can be concluded that there was a change in the average hemoglobin level before and after
the intervention. Before the intervention the average hemoglobin level was 12.4614 while after intervention there was an
average increase of up to 13.8386 . Apart from that, there was a difference in the minimum score between the two groups
which changed from 9.70 to 11.00 . Likewise, the maximum score has changed from 14.20 in the pre-test group it was
15.60 in the post test group. Based on statistical analysis tests, there was a significant increase in hemoglobin levels after
assistance with iron tablet administration for 12 weeks with a P-value of 0.000 (<0.05). This proves that the
implementation of Directly Observed Therapy in providing adolescent supplementation for 12 weeks is able to effectively
increase hemoglobin levels in adolescents.

Discussion
A. Research Characteristics

Anemia is the most common nutritional problem in the world. The body uses iron to produce hemoglobin, a protein
that transports oxygen from the lungs to the rest of the body via the bloodstream. Anemia is a condition where the
hemoglobin level in the blood is below a certain amount (less than 12 g/dl in non-pregnant women and less than 10 g/dl
in pregnant women) [9]. Adolescents are included in the vulnerable age group category for experiencing nutritional
problems. This is because, during adolescence, there is a phase of rapid growth and development where nutritional needs
are relatively high. Adolescent girls are more susceptible to anemia or iron deficiency because, during puberty, the
reproductive organs mature, leading to menarche [16]. Interviews conducted in Surabaya with 10 teenagers who
experienced anemia revealed that the causes of anemia included a lack of knowledge about anemia and balanced nutrition,
choosing food that does not meet the body's needs, skipping breakfast, the habit of consuming tea and coffee which can
inhibit iron absorption, and not regularly consuming Fe tablets among young women [7].

The characteristics of BMI (Body Mass Index) also have a relationship with the incidence of anemia. Previous
research conducted in Probolinggo, East Java, found that anemia was more common in women who were underweight at
48.1% compared to women who were overweight or obese at 28.4%. Underweight conditions and malnutrition are closely
related, as malnutrition means nutritional intake does not meet the body's daily needs (Sumarmi et al., 2016). In cases of
obesity and anemia, previous research indicates that obesity can disrupt iron homeostasis, causing anemia due to chronic
inflammation, which increases hepcidin levels. Hepcidin is a compound that can inhibit iron absorption [3].

One component that can influence the fulfillment of daily nutritional needs is the family's purchasing power for
quality food sources with high nutritional value. Additionally, teenagers whose parents have higher incomes tend to
choose more nutritious foods [13].

B. The Effect of DOT on Increasing Hemoglobin Levels in Adolescents

The supplementation tablet program is conducted according to the Guidelines for Providing Blood Supplement
Tablets for Rheumatism and WUS. This supplementation activity is a specific intervention aimed at reducing stunting by
preventing anemia in adolescents. Supplementation involves all teenagers consuming Fe tablets. Additionally, there are
several other programs, such as consuming balanced nutritious food (Fill My Plate), consuming enough fruits and
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vegetables, regularly consuming one blood supplement tablet every week, maintaining cleanliness, engaging in regular
physical activity, and periodically checking hemoglobin levels [17]. The government program related to periodic Fe tablet
supplementation has been proven to increase hemoglobin levels in adolescents, as shown by our research results, which
indicated an increase in the average hemoglobin level from 12.4614 in the pre-test group to 13.8386 in the post-test group.

The successful implementation of Fe supplementation to increase Hb levels can be attributed to the assistance
provided during the program, which increased adolescent compliance in consuming Fe tablets. Previous research
conducted in Bantul, Yogyakarta, compared assistance in consuming Fe pills by teachers and peers. The results showed
that compliance was better in the group accompanied by teachers compared to peers. This also affected hemoglobin levels,
with the teacher-accompanied group having higher hemoglobin levels compared to the peer-accompanied group [10].
This aligns with our research, where assistance provided by researchers for 12 weeks increased adolescents' compliance
in consuming iron tablets, thus increasing hemoglobin levels.

CONCLUSION

Based on the research results, it can be concluded that providing assistance to teenagers through Directly Observed
Therapy by administering Fe tablets for 12 weeks significantly increases hemoglobin levels in teenagers. The role of
companions in implementing DOT is crucial for the successful implementation of government programs to prevent
anemia using Fe supplementation. This role can be fulfilled not only by health workers but also by parents, teachers,
cadres, or peers to increase adherence to consuming Fe tablets.
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