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INTRODUCTION

ABSTRACT
Background: Female adolescents are a group that is prone to having anemia because
they are in the second growth spurt phase and experience menstruation monthly.
Anemia in young women causes a detrimental effect. The increase in prevalence of
anemia can be prevented and reduced by iron supplementation in women of
reproductive age, including female adolescents.
Objectives: This study aims to determine the relationship between the compliance of
iron supplement consumption, nutrient intake, and nutritional status with the incidence
of anemia in female adolescents at SMPN 1 Gunungsari.
Methods: This study used a cross-sectional design. The research population was female
students at SMPN 1 Gunungsari, totaling 290 female students. The sample in this study
was selected using a stratified random sampling method, totaling 61 respondents. The
data collection used Hb examination, SQ-FFQ form, and anthropometric examination.
Analysis of the relationship used the Chi-Square test and Fisher's Exact.
Results: The results of this study showed that there was a relationship between the
compliance of iron tablets consumption (p=0.002), protein intake (p=0.034), and iron
(p=0.046) with the incidence of anemia, and there was no relationship between intake
of vitamin C (p=0.139), iron inhibitors (p=0.183), and nutritional status (p=1.000) with
the incidence of anemia in female adolescents at SMPN 1 Gunungsari.
Conclusions: This study concludes that there is a relationship between compliance to
iron supplement consumption, protein, and iron intake with the incidence of anemia,
and there is no relationship between intake of vitamin C, iron inhibitors, and nutritional
status with the incidence of anemia.

experienced every month, allowing the body to lose more

Based on the 2021 youth profile, 46 million
Indonesians are adolescents who experience biological
and physiological changes, resulting in a significant
increase in nutritional needs to support growth2. Female
adolescents are one of the groups that apply poor eating
habits and lifestyles, so this is related to behavioral
factors that want to look slim so that they limit food
intake to maintain  body shape. Long-term
implementation of this behavior can cause anemia3*.

Generally, anemia is a result of iron deficiency in
the body. Based on data from the World Health
Organization (WHO), 29.9% of women of reproductive
age experienced anemia in the world>. There was an
increase in the prevalence of anemia in Indonesia in 2018
from 26.4% to 26.8% in children aged 5-14 years and from
18.4% to 32% in adolescents aged 15-24 years. The
incidence of anemia was more prevalent among females
(27.2%) than males (20.3%)%7. The high prevalence of
anemia in women is related to the menstrual cycle

irong. The Health Office of Serang conducted a survey in
2018 that showed 92 percent of 1280 school-age girls
suffered from iron deficiency anemia, and only 98 young
females had normal hemoglobin status®.

Untreated anemia in female adolescents can
cause a decrease in the immune system, which can
increase the risk of infection!3. The decline in learning
achievement can also be experienced due to a lack of
oxygen distribution to brain and muscle cells so problems
with concentration and thinking agility occur. In addition,
height growth is not optimal in the peak height velocity
phase due to a lack of micronutrient intake. The long-
term impact of untreated anemia can affect the
pregnancy and childbirth phase, increasing the risk of
premature birth, bleeding during and after childbirth, low
birth weight, and an increase in maternal mortality
ratel01114  According to WHO, anemia is acquired by a
lack of nutrient intake, contagious diseases,
hemoglobinopathy, and menstruation®>. The previous
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research also stated that the incidence of anemia can be
affected by diet, level of knowledge, infectious diseases,
economic level, and nutritional status9.16.17,

Dietary mistakes that do not pay attention to the
regularity of meal frequency and unbalanced nutrient
intake that includes macronutrient intake, protein, and
fat, as well as micronutrients such as vitamins C, vitamin
B12, iron, folic acid, and zinc, affect increasing the
prevalence of anemia. In addition, consuming inhibitory
substances such as phytate, tannin, oxalate, and calcium
is also associated with anemia because they can inhibit
iron absorption in the body!®-22, Protein is a building and
regulating substance that plays a role in hemoglobin-
producing and circulates iron in the body. Inadequate
protein levels can interfere with transporting iron,
forming hemoglobin formation and red blood cells,
thereby contributing to anemia in the body23. Protein
joining with iron, with the role of distributing oxygen
throughout the body, will form hemoglobin?8. Iron intake
that meets the daily nutritional needs impacts increasing
hemoglobin levels, thus preventing anemia?4. If the
hemoglobin level in the body is still low, vitamin C intake
is needed to increase iron absorption because it can
change the ferrous form in the small intestine. This
condition is related to the ability of vitamin C to increase
the absorption of nonheme iron up to four times?>26, The
incidence of anemia can also be due to the consumption
of iron absorption inhibitors that can bind iron content in
food, so it is hard absorbed in the intestine827,

Inadequate intake of these nutrients can affect
the nutritional status of individuals, resulting in macro-
and micronutrient deficiencies that cause weight loss,
thinness, susceptibility to disease, and micronutrient
deficiencies that can cause anemia?8. Inappropriate
eating behavior to maintain a slim body shape in female
adolescents impacts the lack of nutrient intake due to
excessive food restrictions!®, Previous research shows
that compliance with TTD (iron supplement)
consumption, nutrient intake, and nutritional status are
some factors influencing the incidence of anemia in
adolescent groups?42%-33, Based on the “Aksi Bergizi”
national action conducted at SMPN 1 Gunungsari in
December 2022, out of 71 samples that had their blood
hemoglobin levels checked, 34 (47.8%) female
adolescents experienced anemia. The prevalence rate
was a value of >40%, so the conclusion was that the
incidence of anemia in SMPN 1 Gunungsari Serang
Regency might constitute a consequential health
problem34. Therefore, this study aims to investigate the
relationship between the compliance of TTD (iron
supplement) consumption, nutrient intake, and
nutritional status to the incidence of anemia in female
adolescents at SMPN 1 Gunungsari, Serang Regency.

METHODS

This research is analytic observational research
with a cross-sectional approach conducted in May 2023
at SMPN 1 Gunungsari, Serang Regency. The population
of this research is 290 students of SMPN 1 Gunungsari,
Serang Regency. Calculating the hypothesis test formula
for two proportions comparison was done to the number
of respondents, and then adding 10% was made to
anticipate dropouts. So, the total research sample is 61
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respondents. The sample in this research was selected
using the stratified random sampling method in which
the sample must meet the inclusion and exclusion
criteria. The inclusion criteria for this research include
active students at SMPN 1 Gunungsari, Serang Regency,
grades VIl and VIII aged 12-15 years, willing to become
respondents, and not having a history of certain diseases
such as hemoglobinopathy, worm infections, malaria,
cancer, tuberculosis, and HIV. The exclusion criteria for
this research are active students who were menstruating,
sick, and absent during the research. The data used in this
research include respondent characteristics, nutrient
intake, nutritional status, and hemoglobin levels.
Assessment of nutrient intake was obtained from the
Semi-Quantitative Food Frequency Questionnaire (SQ-
FFQ) method, carried out by asking 50 kinds of food
ingredients high in protein, iron, vitamin C, and iron
inhibitors consumed during the last three months.
Meanwhile, data collection on nutritional status was
from anthropometric measurements with digital weight
scales and microtia, and hemoglobin levels were
obtained from direct blood collection by injecting the
fingertip previously cleaned with antiseptic, then
dripping a little blood sample on the Quick-Check Hb tool
with the Point of Care Testing (POCT) method. This
research was under a research ethics approval letter
issued by the UPN Veteran Jakarta’s Research Ethics
Committee Number: 52/I111/2023/KEPK.

Anemia status grouping in this study is based on
Hb levels. If Hb <12 g/dL, then the respondent was
considered anemic. Meanwhile, if Hb >12 g/dL, the
respondents were non-anemic. Respondents' compliance
in consuming TTD (iron supplement) was assessed by
summing up the total score of three questionnaire
questions and then compared with the median value. If
the total score was < the median, the respondent was
non-compliant in the consideration. Meanwhile, if the
total score was > median, the respondents were
compliant in consuming TTD (iron supplement). Protein
consumption was adequate if the overall intake was at
least 80% of the Nutrient Adequacy Level (NAC).
Conversely, protein intake was inadequate if the total
intake was <80% of the RDA3%. Iron and vitamin C
consumption was adequate if the total intake was 277%
of the RDA and inadequate if the total intake was <77%
of the RDA3®, The frequency of iron inhibitor intake was
categorized as infrequent if consumed <2x/week (less or
equal to 2 times per week) and frequent if consumed
>2x/week (more than 2 times per week)3’. The nutritional
status grouping in this study was "thin" and "non-thin"
nutritional status, whereas the "non-thin" group included
respondents with normal, overweight, and obese BMI/U
values. Univariate and bivariate analysis of all variables of
this study used SPSS Statistics 24 data processing
software.

RESULTS AND DISCUSSION
Univariate Analysis

The characteristics of the respondents in this
study include age and class. The frequency distribution of
respondents' age was between 12 and 15 years old.
Meanwhile, the distribution of respondents' classes was
in grades 7 and 8.
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Characteristics Frequency Percentage (%)

Age (Years)

12 17 27.9

13 26 42.5

14 14 23

15 4 6.6
Class

7 37 60.7

8 24 39.3

The variables of this study include anemia status,
compliance with TTD (iron supplement) consumption,
nutrition intake including protein, iron, vitamin C, and
iron inhibitor intake, and nutritional status. Anemia
status was grouped into “anemia” and “non-anemia”.
Compliance with TTD (iron supplement) consumption

Table 2. Univariate Analysis Table

was grouped into “compliant” and “non-compliant”.
Protein, iron, and vitamin C intakes were grouped into
“adequate” and “inadequate”. Iron inhibitor intake was
grouped into “frequent and infrequent”. Nutritional
status intake was grouped into “thin” and “non-thin”.

Variables n %

Anemia Status

Anemia 12 19.7

Non-Anemia 49 80.3
Compliance to TTD Consumption

Non-compliant 21 34.4

Compliant 40 65.6
Protein Intake

Inadequate 29 47.5

Adequate 32 52.5
Iron Intake

Inadequate 30 49.2

Adequate 31 50.8
Vitamin C Intake

Inadequate 29 47.5

Adequate 32 52.5
Iron Inhibitor Intake

Frequent 20 32.8

Infrequent 41 67.2
Nutritional status

Thin 6 9.8

Non-Thin 55 90.2

Overview of Anemia Status

Based on the table above, the distribution
frequency of respondents' age was dominated by 13
years old (42.5%). The age range of this research
respondent was grouped as an adolescent age group that
is prone to anemia due to a significant increase in
nutrient requirements to support the growth rate in the
second growth spurt phase3. In addition, 100% of the
respondents were female and experienced menstruation
every month. These two factors put female adolescents
at ten times greater risk of anemia324°, The results of the
distribution analysis of anemia status were dominated by
the non-anemia category of 49 respondents (80.3%), and
the anemia category of 12 respondents (19.7%). Based on
the WHO classification, the prevalence rate of anemia
was a mild health problem because it had a prevalence
value between 5-19.9%3* . The mean Hb level of
respondents was 13.82 + 1.73 g/dL with a minimum Hb
level of 9.9 g/dL and a maximum of 17.8 g/dL.

Overview of Compliance with TTD Consumption

TTDis aniron and folic acid supplement. It is given
free of charge to groups of female adolescents as
prevention and overcoming activity for anemia incidence.
This activity is one of the implementations of a
government work program called the Pencegahan dan
Penanggulangan Anemia Gizi Besi (PPAGB) or the
Prevention and Control of Iron Nutrition and Anemia
program?244142 The results of the distribution analysis of
TTD (iron supplement) consumption compliance were
dominated by the compliant category, 40 respondents
(65.6%), and the non-compliant, 21 respondents (34.4%)
with an average score of 2.29 + 1.12. The minimum score
was 0, and the maximum score was 3.

Overview of Protein Intake

The adequacy of protein intake was determined
by comparing the RDA in the female adolescents and
expressed in percent. The distribution analysis results of
the protein intake adequacy were dominated by the
adequate category, 32 respondents (52.5%) and 29
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respondents (47.5%) with inadequate protein intake.
Daily protein intake is enough if it reaches at least 44
grams in the age group of 10 to 12 years and 52 grams in
the age group of 13 to 15 years. In this study, the
respondent's average consumption of daily protein
intake was 49.56 + 22.37 g with a minimum value of 10.33
g and a maximum value of 117.4 g. Based on the SQ-FFQ
findings, high-protein foods consumed frequently by
respondents were chicken eggs, tempeh, and tofu.

Overview of Iron Intake

The adequacy of iron intake was determined by
comparing the RDA in female adolescents and expressed
in percent. The distribution analysis results of iron intake
adequacy were dominated by the adequate category, 31
respondents (50.8%) and 30 respondents (49.2%) with
inadequate iron intake. Based on the iron intake
adequacy threshold established in this study, it is
recommended that daily iron intake should meet a
minimum threshold of 6.16 mg for 10 to 12 years old and
11.55 mg for 13 to 15 years old. This study showed that
the mean respondent's daily iron intake was 11.28 £ 6.15
mg, with the lowest iron intake being 1.88 mg and the
highest being 37.42 mg. Based on the findings from the
SQ-FFQ questionnaire in this study, respondents often
consumed chicken eggs, tempeh, and tofu as their daily
iron source.

Overview of Vitamin C Intake

The adequacy of vitamin C intake was determined
by comparing the RDA in female adolescents and
expressed in percent. The distribution analysis results of
adequate vitamin C intake were dominated by the
adequate category, 32 respondents (52.5%) and 29
respondents (47.5%) with inadequate vitamin C intake.
The age range of 10-12 years is considered adequate to
consume at least 38.5 mg of vitamin C daily, while the
group aged 13-15 years target consumption of at least 50
mg. In this study, the mean respondent's daily
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consumption of vitamin C intake was 64.40 + 47.80 mg
with a minimum value of 3.90 mg and a maximum of
212.31 mg. Based on the SQ-FFQ results, the food
ingredients high in vitamin C that respondents consumed
frequently were guava, sweet orange, and mango.

Overview of Iron Inhibitor Intake

Iron inhibitors are nutrients that can bind iron in
food, so the body finds it difficult to absorb. Nutrients
that fall into the iron inhibitor group include phytates,
tannins, oxalates, and calcium827, The distribution
analysis results of iron inhibitor intake were dominated
by the infrequent category, 41 respondents (67.2%) and
20 respondents (32.8%) with frequent iron inhibitor
intake. The mean frequency of respondent's inhibitor
intake consumption was 2.77 + 2.94 times with a
minimum value of 0 and a maximum value of 12 times per
week. Based on the SQ-FFQ results, food ingredients high
in iron inhibitor content consumed by respondents with
frequent frequency were milk, chocolate, and wheat.

Overview of Nutritional Status

The nutritional status is a manifestation of the
balance of nutrient intake with daily nutrition needs
according to each individual over a long period of time*3.
The assessment of nutritional status in adolescent groups
is carried out by measuring anthropometry in the form of
body mass index according to age (IMT/U). The
distribution analysis results of IMT/U nutritional status
were dominated by the non-thin category by 55
respondents (90.2%), and 6 respondents (9.8%) had the
thin category of nutritional status.

Bivariate Analysis

Bivariate analysis was conducted to determine
the relationship between the independent variables and
the dependent variables. This was done with the Chi-
Square test. The confidence level value was 95% or p-
value = 0.05.

Table 3. Relationship between The Compliance to TTD (iron supplement) Consumption, Nutrient Intake, and Nutritional
Status to the Incidence of Anemia in Female Adolescents at SMPN 1 Gunungsari

Variables Anemic Non Anemic value PR (Prevalence
n % n % P Ratio)

Compliance to TTD Consumption

Non-compliant 9 42.9 12 57.1 "

Compliant 3 7.5 37 92.5 0.002 >.714
Protein Intake

Inadequate 9 31 20 69 "

. 31

Adequate 3 9.4 29 90.6 0.034 3.310
Iron Intake

Inadequate 9 30 21 70 "

Adequate 3 9.7 28 90.3 0.046 31
Vitamin C Intake

Inadequate 8 27.6 21 72.4 0.139 )

Adequate 4 12.5 28 87.5 ’
Iron Inhibitor Intake

Frequent 6 30 14 70 0.183 )

Infrequent 6 14.6 35 85.4
Nutritional status

Thin 1 16.7 5 83.3

Non-Thin 11 20 44 80 1.000 }

(*) : There is a relationship between the independent variable and the dependent variable
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Compliance to TTD (iron supplement) Consumption with
The Incidence of Anemia

Based on the table, the research findings showed
that 37 respondents (92.5%) who were compliant in
taking TTD (iron supplement) did not experience anemia,
but 9 respondents (42.9%) with a non-compliant attitude
taking TTD (iron supplement) experienced anemia.
Fisher's exact bivariate test findings showed a p-value of
0.002 (p-value <0.05) that indicated a correlation
between TTD (iron supplement) consumption
compliance and the incidence of anemia in female
adolescents at SMPN 1 Gunungsari. The Prevalence Ratio
value obtained, 5.714, suggested that non-compliance
with iron tablet consumption behavior among female
adolescents was associated with a 5.7 times higher
chance of developing anemia compared to the group with
compliance to TTD (iron supplement) consumption.

Research on female adolescents in Jambi showed
an increase in Hb levels by 0.2-2.4 g/dL, so there was a
change in average Hb levels from 10.125 g/dL to 11.12
g/dL after iron supplementation. Meanwhile, there is a
correlation between TTD (iron supplement) consumption
compliance and anemia in female adolescents in the
North Konawe Regency, where the samples (95.5%) who
obediently consume TTD (iron supplement) had the
standard Hb values. It happened because TTD (iron
supplement) consumption could meet the iron needs to
reduce the risk of anemia. A similar thing also happened
in female adolescents in Ghana, Africa, where there was
a decrease in the percentage of anemia by 5.4% and an
increase in the average Hb of 0.15 g/dL after consuming
TTD (iron supplement) for eight months. Based on the
data obtained, the total average TTD (iron supplement)
consumption of 26.7 tablets within eight months was
considered efficacious in the research population. This
figure is close to the WHO recommendation of
intermittent iron supplementation (1 time/week) for 12
weeks and then paused for three months, so the total
TTD (iron supplement) given is 24 tablets per year. This
number of TTD (iron supplement) differs from the
Indonesian Ministry of Health’s recommendation that the
iron supplementation dose is one tablet per week, that
the TTD (iron supplement) dose in one year is 52
tablets447.

It was found that 3 respondents (7.5%) of female
adolescents at SMPN 1 Gunungsari were obedient to
consuming TTD (iron supplement) but experienced
anemia. It might happen due to the respondent's habit of
consuming foods and drinks containing inhibitors with a
consumption frequency of 3 to 4 times a week.
Compliance with TTD (iron supplement) consumption
among female adolescents was also influenced by the
participation of community health center officers and
teachers who worked together to distribute TTD (iron
supplement) to female students and provide counseling
related to anemia to increase knowledge. It follows the
theory that increasing knowledge will provide a cognitive
foundation that will influence a person's behavior in
acting so that changes in behavior will occur?é,

Meanwhile, 21 respondents were non-compliant
with taking TTD (iron supplement). Based on interviews
with the teacher, non-compliant respondents admitted
that they often felt nauseous and dizzy and felt that
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menstrual blood became more abundant after taking
TTD. It is relevant to research conducted on female
adolescents in North Molawe where one of the reasons
for non-compliance of female adolescents in taking TTD
(iron supplement). is the onset of nausea after
consumption of supplements45. In addition, there were
also 12 respondents with non-compliant attitudes but did
not suffer from anemia. It might happen due to the
contribution of iron and sufficient protein to the
formation of Hb*.

The researcher assumed that other factors that
caused respondents to be non-compliant in consuming
TTD (iron supplement) were because there was no Aksi
Bersama Minum TTD (drink TTD together movement), so
respondents forgot to take it, so TTD (iron supplements)
was wasted. It is relevant to the theory that TTD (iron
supplement) consumption compliance is influenced by
individual factors, including low knowledge and
awareness, forgetting, and perceived side effects.
Meanwhile, other research also mentioned that TTD (iron
supplement) consumption compliance is influenced by
support from teachers and parents1242,

Protein Intake with The Incidence of Anemia

According to the table, 29 respondents (90.6%)
with adequate protein intake did not experience anemia.
However, 9 respondents (31%) with inadequate protein
consumption were found to have anemia. The Chi-square
bivariate test showed a p-value of 0.034 <0.05, indicating
a significant correlation between protein consumption
and anemia in female adolescents of SMPN 1 Gunungsari.
The study findings showed that the Prevalence Ratio
value was 3.31, indicating that female adolescents with
inadequate protein intake were 3.3 times more likely to
experience anemia than those with adequate protein
intake.

The correlation between protein consumption
and the incidence of anemia is relevant to the findings of
research conducted on young women in Gresik, where
the correlation between protein consumption and
anemia was shown by an increase in Hb levels®C. Similar
research conducted on female adolescents in Pakistan
showed a correlation between protein consumption and
the prevalence of anemia®l. Most anemic respondents
consumed protein less than the recommended daily
protein portion, where the recommendation is two
servings per day. In this study, the Odds Ratio value of
17.188 showed that female adolescents with inadequate
protein consumption were 17 times more prone to
anemia than those with adequate protein intake. The
correlation between protein consumption and the
prevalence of anemia connects to the crucial function of
protein in Hb synthesis. In addition, protein also plays a
significant role in the absorption and transportation of
iron throughout the human body. As a result, inadequate
protein consumption leads to impaired iron absorption,
resulting in iron deficiency in the body5951,

Meanwhile, research on female adolescents in
Jakarta showed no correlation between protein
consumption and the prevalence of anemias2. Research
conducted by Lewa on female adolescents in Palu also
showed Similar findings?>. The occurrence of anemia in
the respondents was perhaps due to the higher
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frequency of consumption of plant-based protein
sources, such as tofu and tempeh, compared to animal-
based protein sources. Plant-based food sources often
contain lower amounts of protein than animal-based
protein, making it difficult to meet daily protein
requirements. Based on the findings of research
conducted on female adolescents in Makassar, there was
no correlation between protein consumption and the
incidence of anemia. This conclusion was highly due to
the observation that the frequency of vegetable protein
intake tended to be greater in female adolescents.
Vegetable protein has lower quality than animal-based
protein due to iron inhibitors' presence, such as phytic
acid found in legumes?>5253,

There were 29 female adolescent respondents at
SMPN 1 Gunungsari who had a protein intake that was
less than the daily recommendation based on AKG (RDA:
Recommended Dietary Allowance). The lack of protein
intake in female adolescents is mostly due to the
perception that consumption of animal-based protein
will make them fat, economic status that affects the
availability of food sources of such protein at home, and
lack of access to snacks with animal protein content at
school. The majority of school snacks contain high
carbohydrate and low protein foods. Based on
interviews, snacks available at SMPN 1 Gunungsari
include Batagor (fried tofu with meatballs), Siomay
(steamed fish cake), fried meatballs, donuts, noodles,
chocolate bananas, and otak-otak (fish cake)3352,

There were 20 respondents (69%) with
inadequate protein intake but non-anemia. The
researcher assumed this was due to compliance with TTD
(iron supplement) consumption and low frequency of
consuming food ingredients with iron inhibitor content.
There were also 3 respondents (9.4%) with adequate
protein intake but anemia. It might be related to the
average respondent of female adolescents at SMPN 1
Gunungsari who tended to consume vegetable protein
with non-heme iron content. The iron cannot be
absorbed by the body directly; as a result, the available
protein does not function properly to increase Hb
production>4,

Incidence of Anemia

Based on the table above, 28 people (90.3%)
consumed adequate iron and did not experience anemia.
9 people (30%) consumed inadequate iron supplements
and experienced anemia. The chi-square bivariate test
showed a p-value of 0.046 <0.05, indicating a correlation
between iron intake and the incidence of anemia. The
study findings showed that the Prevalence Ratio value
was 3.1, which means that female adolescents with
inadequate iron consumption were 3.1 times more at risk
of anemia than female adolescents who received enough
iron.

The correlation between iron intake and anemia
was relevant to research conducted on female
adolescents in Serang Regency, where there was a
decrease in the prevalence of anemia in research
respondents from 100% to 17.2% after being given
spinach and chicken liver®. Spinach is a food that has a lot
of iron and folic acid. Chicken liver is a food with protein
and iron content that the body needs to make red blood
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cells and Hb®.

There were 30 adolescent female respondents at
SMPN 1 Gunungsari who experienced iron deficiency
from daily recommendations based on AKG (RDA:
Recommended Dietary Allowance). The cause was that
nearly all respondents consumed nonheme iron, such as
tempeh and tofu frequently. It is relevant to research
conducted on female adolescents in Lamongan, where
the consumption of nonheme iron is considered to have
low bioavailability due to the content of phytic acid and
oxalate, causing iron absorption to be inhibited?!l. The
same reason was found in research at Palu and Bogor on
female adolescents, that the dominant factor of anemia
was the tendency of respondents to consume nonheme
iron. However, both studies stated that there was no
correlation between protein intake and anemia due to
the lack of respondent iron intake and research
limitations in collecting food data through food recall
questionnaires2>43,

It was found that 21 respondents (70%) of female
adolescents at SMPN 1 Gunungsari who were deficient in
iron intake did not experience anemia. It might be due to
the habit of respondents who routinely consumed TTD
(iron supplement) every week or have an infrequency of
consuming iron absorption inhibitors. At the same time,
3 respondents (9.7%) who consume enough iron still
experienced anemia. It might be due to the habit of
respondents who consumed foods with iron inhibitor
content at a high frequency of 3-4 times a week, making
it difficult for the body to absorb enough iron3s.

Vitamin C Intake with The Incidence of Anemia

Based on the table above, it was found that 28
respondents (87.7%) who consumed vitamin C in
adequate amounts were not anemic. Meanwhile, 8
respondents (27.6%) who consumed inadequate vitamin
C were anemic. The findings of the Chi-square bivariate
test showed a p-value of 0.139 (p-value> 0.05), so there
was no correlation between vitamin C intake and the
incidence of anemia among female adolescents at SMPN
1 Gunungsari.

The absence of a correlation between these two
variables might be due to unmet daily iron intake from
food or supplements. It is shown by the fact that some
respondents experienced anemia despite receiving
enough iron and vitamin C. The function of vitamin C will
not be optimal if it doesn't meet the total daily iron
intake. Vitamin C and iron intake must be met both to
achieve a significant impact in increasing hemoglobin
levels. This reasoning is relevant to the research on
female adolescents in Palu, where there was no
correlation between vitamin C intake and anemia?>. One
of the reasons for no correlation between vitamin C and
anemia was that they didn't consume vitamin C and iron
simultaneously. It relates to the increase in iron
absorption that can occur 3-6 times if vitamin C is taken
with meals?553, Similar research on female adolescents in
Bogor and Lamongan also stated that there was no
correlation between vitamin C intake and anemia. The
majority of the respondents tended to consume non-
heme iron sources. The total daily vitamin C intake is
below the recommended amount based on the RDA due
to the limited access, so the body can only absorb 5-10%
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of iron2143,56,

A different statement was found in research
conducted in Gresik and Depok where there was a
correlation between vitamin C intake and anemia in
female adolescents32%0, Vitamin C has a role as an
enhancer so that it can increase the amount of iron
absorbed by the body. Specifically, vitamin C plays a role
in changing the form of nonheme iron by reducing its
ferrous form so that absorption can increase up to four
times in the small intestine. In addition, vitamin C also has
a role in transferring iron from plasma transferrin to liver
ferritin3250,

There were 4 respondents (12.5%) female
adolescents at SMPN 1 Gunungsari with adequate
vitamin C intake but experienced anemia. Besides the
lack of iron intake, the consumption of inhibitors at high
frequency might be the reason for the disruption of iron
absorption. Improper processing or serving of food
sources of vitamin C can damage the existing vitamin C
content because vitamin C can be broken easily by
oxidation and heat and is easily soluble in water, for
example, orange juice in warm or hot temperatures?>33,
Then, there were 21 respondents (72.4%) whose vitamin
C intake did not meet the daily recommendation based
on the AKG (RDA: Recommended Dietary Allowance) but
were not anemic. The researcher assumed that it might
have happened because the respondents had been
compliant in taking a TTD (iron supplement) tablet once
a week. Adequate protein intake can also increase Hb
levels because of its role as an iron enhancer. In addition,
the respondents' habit of consuming heme iron sources
in adequate quantities also directly affected increasing
Hb levels because it can be absorbed directly by the
body?7:32,

Iron Inhibitor Intake with The Incidence of Anemia

Based on the table, 35 respondents (85.4%) who
rarely took iron inhibitors did not experience anemia. In
addition, anemia occurred in 6 people (30%) who often
took iron inhibitors. Fisher's exact bivariate test findings
showed a p-value of 0.183 > 0.05, which means there is
no correlation between iron inhibitor intake and anemia
in the group of female adolescents at SMPN 1
Gunungsari.

These findings are also relevant to research on
female adolescents in Bengkulu>’. In that study, the
number of people who frequently consumed iron
inhibitors was higher than those who consumed iron
inhibitors infrequently. No correlation was found
between inhibitor consumption and anemia cases among
female adolescents at SMPN 1 Gunungsari concerning
the timing of consumption of food-containing inhibitors.
The respondents possibly consumed inhibitors two hours
before or after meals, giving time for the body to absorb
the iron content in the food®8.

Different research in Bekasi and Jakarta stated
that there was a correlation between inhibitor intake and
anemia among female adolescents?’37, Iron inhibitors,
which include tannins, phytates, oxalates, and calcium,
bind to iron and can interfere with iron absorption in the
intestines. The majority of respondents in the study
frequently consumed inhibitors contained in tea. Similar
research on female adolescents in India showed a 49%

219

decrease in iron absorption in patients with iron anemia
who drank one cup of tea a day>°. Consumption of two
cups of tea a day can reduce iron absorption in the body
by 67% in anemia patients and 66% in the group with
normal Hb status?7.37,59,

Female adolescents at SMPN 1 Gunungsari
tended to consume milk, chocolate, and wheat more
often. Calcium content can reduce iron absorption by 50-
60% and inhibit heme and nonheme iron absorption.
Chocolate and wheat are foods derived from plants that
contain polyphenols, so they inhibit heme iron
absorption®.61, This study only examined the frequency
of consumption of iron-inhibiting foods without looking
at the time respondents consumed these foods or
beverages. It is related to the 14 respondents (70%) who
frequently consumed iron inhibitors but did not
experience anemia. It might relate to the timing of
consuming food sources of inhibitors. Drinking tea one
hour after a meal can cut iron intake by 85%. Drinking tea
with meals can reduce iron intake by 60%. Therefore, it is
better to eat foods containing inhibitors two hours before
or after consuming iron-containing foods937,
Meanwhile, there were 6 respondents (14.6%) whose
frequency of iron-consuming inhibitors was infrequent,
but experienced anemia. The researcher assumed that it
could be due to other factors, such as inadequate daily
intake of iron, protein, and vitamin C, so Hb formation
could not rightly take place.

Nutritional Status with The Incidence of Anemia

This research showed that 44 respondents (80%)
had a nutritional status that was non-thin and non-
anemia. Meanwhile, 1 respondent (16.7%) was thin and
had anemia. Fisher's exact bivariate test findings showed
a p-value of 1.000 > 0.05, which means that there is no
correlation between nutritional status and anemia in
female adolescents at SMPN 1 Gunungsari.

These findings are also relevant to research on
female adolescents in Mataram and West Java®062, The
tendency of female adolescents to desire a slim body
encourages them to adopt an unhealthy diet, resulting in
a lack of nutritional intake that is adjusted to daily needs
based on the RDA. When a person does not get enough
food, the body slows down the metabolism. If this
continues prolonged, it can lead to anemia. Research on
female adolescents in Mataram and West Java shows
anemia is caused by other things such as education,
knowledge level, duration of menstruation, iron and
protein intake, and consumption patterns of iron
inhibitors®%62, The absence of a relationship between
nutritional status and anemia in female adolescents at
SMPN 1 Gunungsari is because the anthropometric index
IMT/U can only be applied to measure macronutrient
status, not micronutrients, especially iron and vitamin C
that are associated with anemia®s.

Different findings found in research in South
Sumatra and Denpasar showed a correlation between
nutritional status and anemia among female
adolescents®3.54, Poor eating habits and excessive dislike
for certain foods are some factors associated with
nutritional status. The desire for a slim body causes
adolescents to apply the wrong eating restrictions so that
the body's nutrition needs do not meet the requirements.
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It causes the body of female adolescents to be in a macro
and micronutrient deficiency status so that various
diseases, one of which is anemia, can occurt3.64,

There were 11 respondents (20%) whose

nutritional status was non-thin but had anemia. It might
occur due to the application of eating habits that tend to
consume foods high in fat and carbohydrates that can be
influenced by a lack of knowledge and access to a
nutritionally balanced diet. The snacks at school that tend
to be high in fat and carbohydrates and low in protein and
micronutrients such as iron and vitamin C are some of the
factors that correlate with this phenomenon580,
Meanwhile, there were 5 respondents (83.3%) whose
nutritional status was thin but had non-anemia. The
researcher assumed that it was due to the compliance of
female adolescents in consuming TTD (iron supplement).
It is relevant to research on female adolescents in East
Jakarta, where there was a statement that the IMT/U
anthropometric index could only interpret macronutrient
balance but not micronutrient status in the body®®.
This research has several limitations, including data
collection using the SQ-FFQ interview method within the
last three months, so it could potentially provide
inaccurate answers because it relies on respondents'
memory. In addition, this study did not collect data on
when respondents consumed iron enhancers and
inhibitors. It could lead to bias as the timing of
consumption affects the amount of iron absorbed by the
body.

CONCLUSIONS

This research concludes that there is a
relationship  between TTD (iron  supplement)
consumption compliance, protein intake, and iron intake
with the incidence of anemia among female adolescents
at SMPN 1 Gunungsari. Meanwhile, there is no
relationship between vitamin C intake, iron inhibitor
intake, and nutritional status with the incidence of
anemia in female adolescents at SMPN 1 Gunungsari. This
study implies that it can be used as a reference source in
future research, especially in the Serang area, Banten.
Meanwhile, based on the findings of this research, it is
hoped that future research can examine the variable of
respondents' time in consuming iron enhancers and
inhibitors.
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