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Abstract

Background: Nutrition is one of determining factor for the quality of human resources. Nutritional
problems can be in the form of excess nutrition (obesity) or malnutrition. A person's nutritional status
depends on nutritional intake and needs.

Objective: To determine the association between nutritional status and iron status in students of Junior High
School of 39 Kerinci Regency Jambi Province in 2020.

Method: It was an associative analytic with cross-sectional approach. The were 25 students recruited using
the total sampling technique. Univariate data analysis was presented in the form of frequency distribution
and percentage and bivariate analysis using the chi-square test and data processing using the computerized
SPSS version 25.0 program.

Result: there was an association between nutritional status and iron status in students of Junior High School
of 39 Kerinci Regency Jambi Province in 2020 (p=0.029).

Conclusion: there was an association between nutritional status and iron status in students Junior High

School of 39 Kerinci Regency Jambi Province

Keywords: Nutritional Status of Iron Status, And Iron Deficiency Anemia

Introduction:

Anemia is the one of main health problems in the
world, especially in developing countries, an
estimated 30% of the world population suffer
from anemia. Anemia is common in adolescents,
especially in adolescent girls. The prevalence of
anemia in the world ranges from 40-88%,
according to the World Health Organization
(WHO 2013). Data from Riskesdas 2013 results,
the prevalence of anemia in Indonesia is 21.7%,
patients with anemia aged 5-14 years are 37.1%
and 18.4% are patients aged 15-24 years
(Kemenkes RI, 2014). Data from the Household
Health Survey (SKRT) in 2012 stated that the
prevalence of anemia in children under five was
40.5%, pregnant women was 50.5%, postpartum
mothers were 45.1%, teenage girls aged 10-18
years were 57.1% and age 19-45 years by 39.5%.

Women have the highest risk of developing
anemia, especially in adolescent girls'. Anemia in
young women in Indonesia has increased from
37.1% in Riskesdas 2013 to 48.9% in Riskesdas
2018. In young women, anemia that occurs is still
relatively high, around 40-88% of young women
in the world suffer from anemia.>**>

The prevalence of anemia in adolescent girls in
Jambi province in 2014 was 78.7% with the main
cause being the lack of habit of eating foods
containing iron. The prevalence of anemia in
adolescents in Jambi province in 2015 of all
adolescents recorded was 67% with the main
cause being the lack of breakfast.'?

Anemia is a condition when the hemoglobin (HB)
in the blood is low, in adolescents it is said to be
low when the hemoglobin level is (<12 g/dl).
Anemia can be caused by various causes such as
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folic acid deficiency, vitamin A deficiency,
vitamin B12 deficiency, and iron deficiency.***’
Iron deficiency anemia (ADB) is a health problem
that often occurs in children throughout the world,
especially in developing countries including
Indonesia. This disease is caused by a lack of iron
in the patient’'s body. Patients with iron deficiency
anemia in the entire population in the world,
namely 30% of the world's population suffer from
iron deficiency anemia, most of these percentages
are in developing countries.>*®

Iron is an important mineral for the body. This
substance is needed in the formation of blood,
namely in the synthesis of hemoglobin. Iron also
plays an important role in hemoglobin, namely as
a means of transporting oxygen from lung tissue
to tissues throughout the body. This substance is
widely found in food, but many people in the
world, including Indonesia, experience iron
deficiency.>*>%

The main function of iron is for the development
of the nervous system, which is needed in the
myelination process, neurotransmitters,
dendritogenesis, and nerve metabolism. Iron
deficiency is very influential on cognitive
function, behavior, and growth of a person,
especially infants. Iron is a source of energy for
muscles so that it affects physical endurance and
work ability, especially in adolescents. If the
occurrence of iron deficiency during pregnancy
will increase the risk of perinatal and infant
mortality.>*

Adolescence is a transition from childhood to
adulthood, which includes all developments
experienced in preparation for entering adulthood.
This age group is important because it becomes a
process between a free childhood to an adult that
demands responsibility.

Adolescence is a period that requires more
nutrients because optimal nutritional intake is very
influential on the growth and development of the
body. Nutrition is a metabolic process through
which food is consumed normally through
digestion,  absorption,  transport,  storage,
metabolism, and expenditure of substances that
are not used to maintain growth and produce
energy.’

Malnutrition is a health problem that is common
in teenagers that cause anemia should get special
attention. The government's efforts to overcome
these problems have shown that nutritional
adequacy is obtained from the suitability (amount

and type) of food consumed, with the needs of
body functions so that it is beneficial and
optimally maintained.**

Iron status is a condition caused by the amount of
iron in the blood. The normal amount of iron in
the body is more than 4 grams. The characteristics
of iron status are divided into 3, namely, normal
(no anemia, not iron deficiency), not iron
deficiency anemia (stage 1 and/or stage 2 iron
deficiency, and iron deficiency anemia (late stage
iron deficiency). Previous studies have shown the
prevalence of iron deficiency anemia Iron
deficiency for adolescent girls in Jambi province
was 78.8% in 2014. The prevalence of anemia in
all adolescent boys and girls recorded in Jambi
province was 67% in 2015. This shows the
incidence of iron deficiency anemia in adolescents
in the province Jambi is still very high?*#
Nutrition is a determining factor for the quality of
human resources. Nutritional problems can be in
the form of excess nutrition (obesity) or
undernutrition. A person's nutritional status
depends on nutritional intake and needs, if
between nutritional intake and nutritional needs in
the body balanced, it will produce good nutrition.
The nutritional intake needs of each individual is
different, this depends on age, sex, active size,
weight, and height. When a person's condition is
nutritionally deficient or his nutrition is below
average, then the nutritional status is categorized
as undernourished.*®

Yuli Suryanti's research on the relationship
between knowledge and diet with the incidence of
anemia in adolescent girls at the private MTs Al-
hidayah Talang Bakung in Jambi city in 2017
showed the results of students' descriptions based
on eating patterns on the incidence of anemia with
a sample of 84 students, obtained students with
eating patterns. There were 37 (44.0%) students
who were not good and there were 25 (29.8%)
students who had anemia. Based on the results of
the study, it was found that 19 (51.4%) students
with poor eating patterns had anemia.”®

Putri Azzaroh's research in 2018 on factors related
to the incidence of anemia in adolescent girls at
Senior High School of 2 (SMU 2) in Jambi city
with 88 students as respondents, of the 25 students
whose knowledge about the incidence of anemia
was not good, 18 students (72.0%) had anemia.*
Safitri's research in 2019 on the relationship of
nutritional knowledge to the incidence of anemia
in adolescent girls at Junior High School of 13
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(SMPN 13) Jambi city with a sample of 50
students, as many as 22 students who have poor
knowledge, 10 students (45%) experience
anemia.®*

The results of a survey in the Kerinci Regency
area of Jambi Province, researchers chose SMPN
39 Kerinci Regency Jambi Province in the Bukit
Kerman Health Center work area, precisely in the
village of Pondok Pulau Sangkar, namely because
the village is 88% of the population in the village
of Pondok Pulau Sangkar classified as
underprivileged. This is due to the lack of
employment opportunities for the residents of
Pondok Pulau Sangkar village. The average
income of the residents of Pondok Pulau Sangkar
village comes from farm laborers with an income
of Rp. 50,000. Residents earn only if they get job
offers from garden owners. This is not every day
obtained by the average resident of Pondok Pulau
Sangkar village because the number of poor
people is more than residents who have gardens
that offer jobs. In addition, basic needs must be
met such as housing, clothing, children's school
supplies, and eating nutritious food. This causes
most children to teenagers to be at risk of
experiencing malnutrition (Bukit Kerman sub-
district data).?

Based on the description above, complete blood
tests and nutritional status checks are very
important to do in order to determine the
association between nutritional status and iron
status in students of SMPN 39 Kerinci Regency,
Jambi Province in 2020 in order to take immediate
action to prevent and manage malnutrition and
iron deficiency anemia. on Student SMPN 39
Kerinci District, Jambi Province, 2020.

Research Methods:

This research was conducted at SMPN 39, Kerinci
Regency, Jambi Province, from December 2020 to
January 2021. The type of research used in this
study was associative analytic with a cross
sectional approach. The data collection was taken
directly from the students of SMPN 39 Kerinci
Regency, Jambi Province in 2020. The target
population used in this study was all students of
SMPN 39 Kerinci Regency, Jambi Province,
2020. The affordable population used in this study
were all students of SMPN 39 Kerinci Regency,
Jambi Province. year 2020. The sampling method
was selected using a total sampling technique with
25 patients. Data that is analyzed is univariate
analysis aims to see the variation of each variable

studied and is used to determine the frequency
distribution of the independent variable
(nutritional status) and the dependent variable
(iron status). Bivariate analysis is an analysis
made to see the association between the
independent variable and the dependent variable
by using statistical tests, chi-square test. The
association is said to be significant if p < 0.05
with a rejection degree of 5% (p = 0.05).

RESEARCH RESULTS:

Based on the research that has been carried out
aimed at knowing the relationship between
nutritional status and iron status in students of
SMPN 39 Kerinci Regency Jambi Province in
2020 on 25 respondents, the authors can describe
the results of the research in the exposure below:
Characteristics of Respondents

Age

The results obtained distribution age frequency
can be described as follows:

Table 1 Age Frequency Distribution At Smpn 39 Kerinci
Regency, Jambi Province Year 2020

Age f %
12.0-12.11 years 8 32.0
13.0-13.11 years 7 28.0
14 0.0-14.11 years 4 16.0
>14 years 6 24.0

Total 25 100.0

Based on table 1, it is found that from 25
respondents, the most aged 12.0-12.11 years are 8 people
(32.0 %).

Gender
The results of the study found that the sex frequency
distribution can be described as follows:

Table 2 frequency distribution of the sex of the
respondents in smpn 39 kerinci regency, jambi province
year 2020

Gender f %
Male 11 44.0
Female 14 56.0

Total 25 100, 0

Based on table 2, it is found that out of 25
respondents, the most are female, namely 14 people
(56.0%).

Univariate Analysis of

Iron Status

The results showed that the frequency distribution
of iron status can be described as follows:
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Table 3 frequency distribution of respondent iron status
in smpn 39 kerinci regency, jambi province year 2020

Iron Status F %
No Iron Deficiency 11 44.0
Iron Deficiency Without Anemia 11 44.0
Iron Deficiency Anemia 3 12.0
Total 25 100.0

Based on table 3, it was found that out of 25
respondents, 11 people had iron deficiency without anemia
(44%).

Stages of Iron Deficiency

The results showed that the frequency distribution
of the stages of iron deficiency can be described
as follows:

Table 4 frequency distribution of iron deficiency stages
respondent at smpn 39 kerinci district, jambi province
year 2020

Stages of Iron Deficiency f %
No Iron Deficiency 11 | 44.0
Stages 1 (Iron Depletion) 10 | 40.0
Stage 2 (Iron Limited Erythropoiesis) | 1 4.0
Stage 3 (Iron Deficiency Anemia) 3 | 120
Total 25 | 100.0

Based on table 4, it was found that out of 25
respondents, at most not iron deficiency namely 11 people
(44.0%) and as many as (40%) are in stage 1 (Iron
Depletion).

Nutritional Status
The results showed that the frequency distribution
of nutritional status can be described as follows:

Table 5 frequency distribution of respondent nutrition
status at smpn 39 kerinci regency, jambi province year
2020

Nutritional Status f %
Normal 9 36.0
Less 16 64.0

Total 25 100.0

Based on Table 5 shows that of the 25 respondents,
the most with poor nutritional status are 16 people (64.0%).

Bivariate analysis

The results showed that the association between
nutritional status and iron status in students of
SMPN 39 Kerinci Regency, Jambi Province in
2020 can be described as follows:

Table 6 Association of nutritional status and iron status
in students of smpn 39 Kerinci Regency, Jambi province
year 2020

Status Status Total
Nutrition FI)
Iron value
Normal | Less
f % f % n %
No Iron 63. 1
Deficiency ! 6 4| 364 1 100
Iron
Deficiency 1 1
Without 1] 91 0 90.9 1 100 0.029
Anemia
Iron
Deficiency | 1 | % | 2 | % | 3 | 100
Anemia
Total | 9 38' é 64.0 g 100

Based on table 6 it was found that respondents
with iron status without iron deficiency had the
most normal nutritional status, namely 7 people
(63.6%), in the category of iron deficiency
without anemia the most have less nutrition,
namely 10 people (90.9%) and in the category of
iron deficiency anemia the most have less
nutrition, namely 2 people (66.7%). The results of
the statistical test (chi-square) obtained a value of
p = 0.029 (p <0.05), it can be concluded that there
is an association between nutritional status and
iron status in students of SMPN 39 Kerinci
Regency, Jambi Province in 2020.

DISCUSSION:

Age

Based on the results obtained from 25
respondents, the most age was 12.0-12.11 years,
namely 8 people (32%) and at the age of 11 years,
12 years and 13 years, the percentages were not
much different. Based on the age division above,
the maximum age is 12.0-12.11 years in students
at SMPN 39 Kerinci Regency, Jambi Province in
2020. The results of this study are in line with
previous research conducted by Azis, (2018), the
highest student ages were 12 and 13 years old
(32.37%).%* and Syahfitri's research, (2017)
obtained that the age of the most patients was 12
years, namely (36%).%

Research respondents in this age range are
included in the early and middle adolescence, at
this time the growth in height and weight takes
place rapidly. Adolescent girls experience a faster
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growth rate than boys because their bodies need
preparation before reproductive age, while boys
experience a growth spurt two years later.*
Individual energy needs are adjusted to age and
activity level, if there is a lack of energy, one's
work productivity tends to decrease, where a
person will be lazy to work and tend to work more
slowly. As you get older, your body's need for
energy will also increase. Energy is needed to
support the increasing and increasing variety of
physical activities.®

Gender

Based on the research, it was found that the most
gender was female, namely 14 people (56%).
From this description, it was found that the
highest gender was female in students at SMPN
39 Kerinci Regency, Jambi Province in 2020. The
results of this study are in line with previous
research conducted by Syahfitri, (2017) obtained
that the most gender is female (66%).*® and the
results of this study are in line with previous
research conducted by Azis, (2018), it was found
that the gender of the most respondents was also
female, namely (55.7%).

There are more women than men in this study.
Based on student absenteeism at SMPN 39,
Kerinci Regency, Jambi Province, data shows that
the number of male students is more than female
students, so the sample opportunity is greater for
women than men.

The nutritional needs of men and women tend to
be different due to different physical activities.
This is in accordance with the previous theory that
boys have more active activities than girls. Where
the energy released by boys is more than girls who
are not too active in playing.>*

Iron status

Based on the research results obtained from 25
respondents, the iron status in the category of not
iron deficiency and iron deficiency without
anemia were 11 people (44%) and iron deficiency
anemia were 3 people (12%) in students at SMPN
39 Kerinci Regency, Jambi Province in 2020. The
results of this study are supported by previous
research conducted by Tiastuti, (2016), of which
(65.1%) of respondents with iron deficiency iron
status without anemia and also Kusudaryati's
research, (2018) obtained as many as (88 ,9%)
respondents with iron status in the non-iron
deficiency category.>*3

Iron deficiency can result in low levels of
hemoglobin in the blood, so that the oxygen
needed by the body and brain is reduced which
will result in changes in metabolism in the brain.
Metabolic changes in the brain can affect changes
in the number and function of cells in the brain, so
that the brain will experience changes in normal
function. Another negative impact caused by iron
deficiency anemia is that the body's immune
system decreases, causing the body to be
susceptible to disease, as well as decreased
intellectual performance.®

Low iron status can be influenced by several
factors, namely, lack of consumption of animal
food sources as a source of easily absorbed iron
(heme iron), while plant foods (non-heme iron)
are a source of iron that is high but difficult to
absorb. so it takes a large portion to meet the
needs of iron in a day. It can also be caused by a
lack of nutrients that play a role in iron
absorption, such as protein and vitamin C.
Consumption of foods high in fiber, tannins and
phytates can inhibit iron absorption.*’

Stages of Iron Deficiency

Based on the stages of iron deficiency, the
highest number of students in the non-iron-
deficient category are 11 (44%) and the highest
stage is in stage 1 as many as 10 people (40%).
This shows that based on the stage of iron
deficiency, the most iron deficiency is in stage 1
(Iron Depletion) in students at SMPN 39 Kerinci
Regency, Jambi Province in 2020. In line with
Junengsih's research (2017), students' iron stages
are at stage 1, which is 83.7% .*’ and research
(Diajeng, et al, 2018) as many as 59 female
students (95.1%) with no iron deficiency.*?

Iron is the most abundant micro mineral in the
human and animal bodies, which is 3 to 5 grams
in the adult body. Inadequate iron intake means
less oxygen is delivered to the tissues. As a result,
people quickly feel tired, lethargic and unable to
concentrate properly. Based on the 2013 RDA, the
recommended iron intake is 26 mg/day.”® Iron
deficiency anemia in school children is an
unresolved health problem because its prevalence
is more than the national standard, which is
>20%.%

The most iron deficiency stages are in stage 1.
The first stage is iron deficiency (iron depletion).
In general, at this stage there are no symptoms, at
this stage the supply of iron in the bone marrow is
reduced. Serum ferritin will decrease resulting in
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increased absorption of iron by the intestinal
mucosa as compensation the liver will slowly
synthesize more transferrin so that there will be an
increase in TIBC causing a second stage of iron
deficiency (limited iron erythropoiesis). This
situation does not cause anemia (normal CBC)
and normal erythrocyte morphology, red blood
cell distribution is usually still normal.*°

Nutritional Status

Based on the research, the results were obtained
from 25 respondents, the most with poor
nutritional status, namely 16 people (64.0%) in
students at SMPN 39 Kerinci Regency Jambi
Province in 2020.

The results of this study are in line with previous
research conducted by Azis, (2018), it is found
that the most students have malnutrition
(67.2%).% and Damanik's research, (2019) also
obtained the nutritional status of the most
undernourished respondents (76.2%).>

Nutritional status is the state of a person's body as
an accumulation of food consumption so far
(Rokhmat, et al., 2016). Nutritional status in
children is influenced by direct factors, namely
diet and indirect factors, namely economic
conditions. Knowledge of nutrition has an
important role in the formation of a person's diet
because it can influence a person in choosing the
type and amount of food consumed. Someone
who is based on good nutritional knowledge will
pay attention to the nutritional state of every food
he consumes. Nutritious food is not an expensive
and delicious food (Taiyeb, Mushawwir, et al.,
2016). 38,39

School children breakfast is the most important
thing in activities to improve nutritional status, in
addition to lunch and dinner activities. Good
nutritional intake is in accordance with the
General Guidelines for Balanced Nutrition
(PUGS). However, school-age children are very
less able to consume vegetables and fruit (Utari, et
al., 2016). Another factor that can influence is the
intake of snacks consumed at rest also does not
meet the macronutrient needs of the respondents,
such as crackers, sweets, and other factory snacks.
Most snacks are not only empty of calories, but
also contain very few nutrients, besides that they
can interfere with appetite (Reppi, et al.,
2015).40.41

Relationship between Nutritional Status and
Iron Status

Based on the research, it was found that
respondents with more or less nutritional status
had iron deficiency without anemia (90.9%) and
normal nutritional status had the least iron
deficiency (63.6%). The results of the statistical
test (chi-square) obtained a value of p = 0.029 (p
<0.05), it can be concluded that there is an
association between nutritional status and iron
status in students of SMPN 39 Kerinci Regency,
Jambi Province in 2020.

The results of this study are in line with research
previously conducted by Triwinarni, (2017). The
results showed that there was an association
between nutritional status and iron status with p =
0.01. These results are also in line with research
conducted by Naristasari, (2015) which states that
there is an association between nutritional status
(BMI) and iron status in class X1 students in three
high schools in Yogyakarta City.***?

Nutrients which, if inadequate intake can lead to
iron deficiency in the body. Iron intake plays a
role in the formation of red blood cells.
Inadequate iron intake will increase iron
absorption from food, mobilize iron stores in the
body, reduce iron transport to the bone marrow,
and reduce hemoglobin levels, resulting in
anemia.”*

A nutrient that plays a role in increasing the
absorption of iron in the small intestine is vitamin
C. Absorption of non-heme iron increases fourfold
when vitamin C is present because the function of
vitamin C is to transfer iron from transferrin in the
plasma to ferritin in the liver. Thus, vitamin C
indirectly has a role in hemoglobin levels.*®

CONCLUSION:

Based on the results of research on the
relationship between nutritional status and iron
status in students of SMPN 39, Kerinci Regency,
Jambi Province in 2020, it can be concluded that:

1. The most age is 12.0-12.11 years.

2. Most gender is female.

3. The most common stages of iron deficiency
are non-iron deficiency.

4. lron status was in the same category as non-

iron deficiency and iron deficiency without

anemia.

The most nutritional status is undernutrition.

6. There is a relationship between nutritional
status and iron status in students of SMPN
39, Kerinci Regency, Jambi Province in
2020.

o
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