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Abstract
BACKGROUND: In general, maternal knowledge about nutrition and health affects food habits, influencing the child’s 
nutritional or iron intake. One effort to improve children’s iron status is by providing maternal nutrition education.

AIM: The purpose of this study was to analyze the effect of a nutrition education intervention on maternal knowledge 
and toddlers’ iron intake to prevent anemia among children under five. Paired t-test was used to analyze differences 
in knowledge, nutrient intake, consumption of iron sources, and hemoglobin (Hb) status of children before and after 
nutrition education interventions.

METHODS: This study was a Quasi Experiment with a one-group pre-posttest design. The subjects of this study 
were 40 toddlers consisting of two groups, namely, 20 toddlers in the intervention group and 20 toddlers in the control 
group. Mother’s knowledge about anemia, while nutrient intake, food sources containing iron were analyzed using 
Paired T-test.

RESULTS: The results of this study indicated a significant effect of a nutrition education intervention on improvement 
of maternal knowledge (p = 0.000), energy intake (p = 0.001), carbohydrates (p = 0.038), fat (0.047), iron (0.031), and 
consumption of iron food sources including chicken (p = 0.000) and fish (p = 0.005). However, no significant effect 
was identified on the Hb level of toddlers (p = 0.66).

CONCLUSION: Nutrition education intervention significantly affected the mother’s knowledge and toddlers’ iron 
intake but did not affect the Hb levels of toddlers.
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Introduction

Anemia contributes to morbidity and mortality, 
impaired neurological development, and decreased 
work productivity that affects one-third of the world’s 
population [1]. Anemia is a condition when the production 
of red blood cells is low, or the concentration of blood 
carriers in the form of hemoglobin (Hb) is not sufficient 
for the body’s physiological needs [2]. Common anemia 
is caused by iron deficiency [3]. Iron is needed to form 
Hb, which transports oxygen from the lungs through the 
bloodstream to the brain and is then distributed to all 
organs or body tissues [4], [5]. Anemia can occur in all 
life cycles but is more common at certain ages, such as 
pregnant women and children [1].

Iron deficiency anemia in children is believed 
to be the most common public health problem of 
micronutrient deficiency worldwide [6]. Anemia is the 
second leading cause of disability globally, affecting 
more than half of preschool children in developing 
countries and at least 30–40% in industrialized 
countries [7]. The prevalence of anemia in children under 
five in Indonesia is still relatively high. The behavior of 

parents in preventing anemia in children is still lacking. 
Anemia in children under five is currently one of the 
nutritional and public health problems in Indonesia. The 
prevalence of anemia under five in several regions in 
Indonesia is higher than the prevalence of anemia in 
the National. Aceh is one of the provinces with anemia 
prevalence under five above the national, of 67.8% [4].

Research conducted in the Darul Imarah Sub-
district, Aceh Besar, shows children with Hb levels 
<11  g/L of 68.6% [8]. The prevalence of anemia is a 
public health problem in the severe category, with a 
prevalence of 40% [9]. One of the causes of anemia in 
children under five is the mother’s level of knowledge. 
Mother’s knowledge plays an important role in child 
feeding practices. The previous studies found that low 
maternal knowledge was a factor causing anemia in 
children; low maternal knowledge affected poor child 
feeding due to anemia [10]. Their knowledge about the 
nutritional needs of children can be obtained through 
nutrition education programs. Nutrition education is an 
effective and appropriate approach in fighting anemia 
in children in a sustainable manner [11]. Nutrition 
education will increase mother’s knowledge through 
parenting practices through feeding, which impacts the 
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intake of iron-rich foods in children under five with iron 
deficiency anemia [12].

Mother’s knowledge about child feeding can 
be increased through outreach programs at integrated 
health post services (in Indonesian is Pos Pelayanan 
Terpadu, abbreviated as Posyandu). However, nutrition 
counseling at the Posyandu, especially in the Aceh 
Besar District, has not been carried out properly, 
besides the low quality of cadres due to the lack of 
training and their low education level [13]. One of the 
implementations of the Information Communication 
and Education program at the posyandu is nutrition 
education interventions given to cadres and mothers 
of toddlers to improve knowledge, attitudes, and skills. 
At present, there is no IEC specifically discussing 
problems and prevention and the skills of mothers in 
processing complementary breastfeeding to increase 
Hb levels so that toddlers do not become anemic. This 
study aimed to analyze the effect of nutrition education 
interventions on maternal knowledge and toddlers’ 
iron intake to prevent anemia in children under five in 
Simpang Tiga Sub-district, Aceh Besar District.

Methods

Study design and participants’ 
characteristics

The study was conducted in Batee Linteung 
Village and Tantuha Village in Simpang Tiga Sub-district 
in Aceh Besar District during November-December 
2020. This study was a Quasi Experiment with a one-
group pre-posttest design, where the research design 
was compared before and after intervention (nutrition 
education by counseling).

The minimum sample size used in the study 
was obtained using the Lemeshow et al. (1997) as 
follows:

( )×=> × +β α δ22 2Z / Z2 n SD

Information:
n: Number of samples per treatment group
SD: Standard deviation of Hb in research 

conducted by Suryana 2016 [8] is 10 g/L
Zβ: 95% confidence interval (1.96)
Zα: 80% power (0.84%)
δ: Difference in Hb (7.1)
Based on the formula obtained, the number of 

children under five or samples in this study who will be 
given treatment is 20 people. Respondents in this study 
were mothers of children under five. Nutrition education 
interventions will be given to selected mothers of 
children under five. Respondents in this study were 

mothers of children under five who were willing to 
participate in this research activity entirely until the end 
of the study. The sample was children under five aged 
2–5 years, with several criteria, that is, not in illness, 
had permission from their parents for Hb measurement.

Data retrieval

This study consisted of five stages, including 
filling out informed consent, pre-test/baseline 
(measurement of mother’s knowledge, toddler’s Hb 
levels, toddler’s food consumption habits, and nutrient 
intake), intervention I (nutrition counseling), intervention 
II (nutritional counseling), and post-test (measurement 
of mother’s knowledge, toddler’s Hb levels, toddler’s 
food consumption habits, and nutrient intake). The first 
intervention material included prenatal and postnatal 
nutrition, the definition of anemia, diagnosis of anemia, 
factors causing anemia, sources of heme and non-heme 
iron, foods and nutrients that interfere with and promote 
Fe absorption, and the impact of anemia on toddlers. 
The 2nd  intervention materials included food sources 
high in nutrients and processing high iron content 
of complementary breastfeeding. The intervention 
process was carried out for 8 weeks. Baseline data was 
carried out in the 1st week before the intervention was 
given conducted in the 1st  week, the 2nd  intervention 
was conducted in the 5th  week, and the post-test at 
the 8th  week. The intervention was given through the 
counseling method using brochures and leaflets.

The type of data collected was the 
socioeconomic characteristics of the family, the 
characteristics of the sample, maternal nutritional 
knowledge about anemia, and the child’s Hb level. The 
data on the family’s socioeconomic characteristics, 
the characteristics of the children, and the mother’s 
knowledge were collected through interviews using a 
questionnaire. Toddlers’ food consumption data were 
collected by interview using the Food Frequency 
Questioner and Food Recall 1 × 24 h questionnaire. 
Data on children’s Hb levels were measured using a 
Dr. Family device with capillary blood sampling.

Data analysis

The data were processed and analyzed 
descriptively and inferentially using Microsoft Excel 
2007 and SPSS 16.0 for Windows. Before analyzing the 
data on SPSS, the data normality test was first carried 
out. Mother’s knowledge about anemia, while nutrient 
intake, food sources containing iron were analyzed 
using Paired t-test to see the difference before and 
before being given nutrition education.

Ethical approval

This research had ethical approval from the 
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Health Research Ethics Commission of the Mataram 
Health Polytechnic with Number: LB.01.03/6/5456/2020. 
Before collecting data, the researcher explained the 
purpose of the research. After the subject understood 
the explanation, the respondent signed informed 
consent to become a research subject. Confidentiality 
was given in its entirety at each stage of the research.

Results

Sample characteristics

The characteristics of the sample in this study 
consisted of the age and sex of the toddler. Nutrition 
education intervention to increase Hb levels in children 
under five was conducted on 20 children under five 
in Batee Linteung Village, Tantuha Village, Simpang 
Tiga, Aceh Besar District. The sample in this study 
was children aged 12–59 months; most toddlers were 
37–59  months old (50.0%), then 12–24  months old 
(30.0%), and 25–26  months old (20.0%). Based on 
gender, the sample was primarily male of 12 toddlers 
(60.0%), while females were 8 toddlers (40.0%). 
Based on low birth weight (LBW) status, more than 
half samples were not LBW (65.0%) and LBW (35.0%). 
An overview of the characteristics of the sample is 
presented in Table 1.

Table 1: Distribution of toddler characteristics
Sample characteristics n %
Toddler Age (m.o)

12–24 6 30.0
25–36 4 20.0
37–59 10 50.0

Gender
Male 12 60.0
Female 8 40,0

Low birth weight status
LBW ( < 2500 g) 7 35.0
Non LBW (>2500 g) 13 65.0

Household socioeconomic characteristics

The socioeconomic characteristics of the 
household in this study included maternal’s age, 
education, occupation, and family income. Based 

on Table  2, it can be seen that more than half the 
proportion of mothers was more than 33  years old 
(60%), and under 28 years old was 25.0%. They mainly 
were unemployed (housewife) of 35.0%, followed by 
farmers (30.0%), civil servants (20.0%), and traders 
(15.0%). Most of the farmers in this study worked 
in their fields and worked in other people’s fields to 
earn wages. Most of the respondents graduated 
from high school (50.0%), and the same percentage 
of respondents graduated from junior high school 
(25.0%) and university (25.0%).

Maternal knowledge on anemia before and 
after intervention

There were 20 question items in the 
measurement of nutritional knowledge in this study. 
In general, it can be seen that there was a change in 
the improvement of maternal knowledge on all items 
of knowledge (Table  3). Maternal knowledge became 
adequate after being nutritional counseling. However, 
several questions were still low, namely, on the source 
of heme iron, nutrients that increase Fe absorption, 
the impact of anemia in children, anemia prevention in 
children, Vitamin C adequacy, and LBW definition.

Table 3: Distribution of maternal nutrition knowledge each item 
with correct answers
Nutritional knowledge Pre‑test (n‑20) Post‑test (n‑20)

n % n %
Complementary breastfeeding introduction age 14 70 19 95
Family feeding introduction age 8 40 16 80
Definition of anemia 3 15 12 60
Symptoms of anemia 6 30 14 70
Causes of lack of Hb/anemia 10 50 13 64
Heme iron source 5 25 11 55
Non‑hame iron source 8 40 14 70
Fruits and vegetables are a source of micro minerals 10 50 16 80
Foodstuffs reduce the Fe absorption 8 40 13 65
Nutrients increase Fe absorption 6 30 11 55
The impact of anemia on children 11 55 10 50
How to prevent anemia 8 40 9 45
Child development time 12 60 13 65
Fe adequacy in toddlers 3 15 12 60
Adequacy of vitamin C in toddlers 4 20 11 55
Low birth weight is the birth weight of the baby 6 30 11 55
Example Menu with high Fe 10 50 15 75
Food sources of Vitamin C 15 75 19 95
Food sources of Vitamin A 11 55 19 95
balanced nutrition of complementary 
breastfeeding

8 40 15 75

Table  4 presents respondents’ knowledge 
before and after obtaining nutritional counseling. Before 
the intervention was given, mostly the respondents 
(90.0%) had low nutritional knowledge (36.0% out of 
100%). Nevertheless, 60.0 respondents had an average 
score that became quite good after the intervention or in 
the moderate category (68.3% out of 100%). There was 
an increase in the score before and after significantly 
(p < 0.05) by 32.3%. This indicated that the intervention 
provided could increase the nutritional knowledge 
of respondents/mothers of children under five about 
anemia and processing foods high in iron sources.

Table 2: Distribution of household socioeconomic characteristics
Maternal characteristics n %
Age (year)

 < 25 1 5.0
25–28 5 25.0
29–32 2 10.0
≥33 12 60.0

Occupation
Farmer 6 30.0
Trader 3 15.0
Civil servant 4 20.0
Housewife 7 35.0

Education
Junior high school 5 25.0
Senior high school 10 50.0
University 5 25.0

Monthly income
Low 9 45.0
High 11 55.0
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Table 4: Distribution of mother’s nutritional knowledge about 
anemia
Knowledge Pre‑test mean ± SD Post‑test mean ± SD p‑value
mother’s nutritional knowledge 7.55 ± 3.34 13.65 ± 3.84 0.000
*Significance of p < 0.05 with different paired t‑test, SD: Standard deviation.

Toddler food consumption

Table  5 shows an increase in energy, fat, 
carbohydrates, and iron intake in children under five after 
the nutritional counseling intervention. This is indicated 
by the results of the t-test analysis with a p < 0.05. The 
test results also showed that the nutritional education 
given by the counseling method had a significant effect 
in improving the intake of energy, fat, carbohydrates, and 
iron in the sample. In addition, it can be seen that the 
overall energy and nutrient intake in this study increased 
after being given nutrition education intervention with 
counseling. However, some intakes, such as Vitamin C 
and zinc, decreased after nutritional counseling.

Table 5: The average intake of energy and nutrients
Nutrient intake Pre‑test Post‑test p‑value

Mean ± SD Mean ± SD
Energy 971.9 ± 111.20 1029.2 ± 71.07 0.001*
Carbohydrate 123.2 ± 32.78 138.4 ± 37.63 0.038*
Protein 24.8 ± 9.48 26.6 ± 8.19 0.193
Fat 136.0 ± 209.95 378.0 ± 6.40 0.047*
Vitamin A 980.0 ± 387.43 1725.0 ± 294.76 0.279
Vitamin C 36.7 ± 25.88 35.8 ± 17.18 0.789
Calcium 536.7 ± 495.03 622.3 ± 380.09 0.270
Zinc 5.2 ± 5.21 3.8 ± 1.00 0.228
Iron 3.3 ± 17.72 7.5 ± 3.72 0.031*
*Significance p < 0.05 with different paired t‑test, SD: Standard deviation.

There was a difference between energy 
intake between the post-test and pre-test, and the 
carbohydrate intake at the time of the pre-test was 
123.22 compared to the post-test was 138.4. Protein 
intake during the pre-test was 24.82 compared to the 
post-test was 26.65. Fat intake during the pre-test was 
136.04 compared to the post-test was 37.8. The intake 
of Vitamin A during the pre-test was 980.04 compared 
to the post-test was 1725.0. Vitamin C intake at the time 
of pre-test was 36.68 and in the post-test was 35.81. 
Calcium intake at the pre-test was 536.75 compared 
to the post-test was 622.3. Zinc intake at the time of 
the pre-test was 5.2 compared to the post-test was 
3.80. Zinc intake during the pre-test was 7.0 compared 
to the post-test was 3.26. Meanwhile, the iron intake 
in the pre-test was 3.3 become 7.5 in the post-test. 
Furthermore, the influence of nutritional counseling 
was indicated in improving all nutrients intake from 
pre-test to post-test. At the same time, the significance 
detected on energy, carbohydrate, fat, and iron was 
found significant (p < 0.05).

Based on Table  6, it was known that the 
20 samples in the pre-test consumed chicken of 113.75 g/
week than the post-test of 136.95 h/week, with a p-value 
of 0.000. Those who consumed beef/lamb meat at the 
pre-test was 62.8 g/week compared to the post-test of 
62.65 g/week. In the pre-test, they also consumed fish was 
230.50 g/week and in the post-test was 285.50 g/week, 
with a p-value of 0.005. Besides, there was consumption 
of shrimp/squid/shell at the pre-test of 29.75  g/week 
than the post-test was 39.20 g/week. The milk was also 
consumed for about 667.50 g/week in the pre-test and 
667.50 g/week in the post-test. Statistically, there was a 
significant difference in chicken and fish consumption (p 
< 0.05) indicated an influence of nutritional.

Hb level of toddlers

Table 7 shows data on Hb levels and anemia 
status of children under five before and after their 
mother receiving nutrition education interventions with 
counseling. The different test results with paired t-test 
showed that the Hb levels of children under five were not 
significantly different (p = 0.66) after nutrition counseling 
intervention. Anemia status categorized based on Hb 
levels showed that children under five from mothers 
who received the intervention were higher (50.0%) than 
after the intervention (45.0). There was a change in 
one sample of anemic toddlers to non-anemic after the 
mother received the intervention.

Table 7: Anemic status among toddlers
Anemic status Pre‑test Post‑test p‑value
Hemoglobin 92.30 ± 37.28 104.30 ± 24.73 0.138
*Significance of p < 0.05 with different test Paired t‑test.

Discussion

Iron is an important mineral for the human body 
because it helps in various metabolic processes, including 
oxygen transport, deoxyribonucleic acid synthesis, and 
electron transport [14]. The prevalence of anemia in 
children under five worldwide is relatively high, which 
is around 24.8%. Iron deficiency anemia often occurs 
in infants associated with low levels of several functions 
such as: Sensory, motor, cognitive, language, and socio-
emotional [15]. Anemia during infancy is associated with 
poor health and developmental disorders, resulting in 
decreased academic achievement and earning potential 
in adult life. Anemia in infancy can lead to poor health 
and developmental status and increase the risk of 
mortality and morbidity [16], [17].

The low level of maternal education affects 
maternal nutrition knowledge, which may impact one of the 
risk factors for anemia in children [18]. Nutrition education 
is one of the fundamental steps in overcoming the problem 
of anemia in children under five. Nutrition education is 

Table 6: Consumption of Iron food sources
Fe food source Pre‑test Post‑test p‑value

Mean ± SD Mean ± SD
Chicken meat (g/week) 113.75 ± 52.59 136.95 ± 48.99 0.000*
Beef/Lamb (g/week) 62.8 ± 15.58 62.65 ± 15.83 0.974
Liver (g/week) 27.20 ± 21.55 35.35 ± 28.66 0.222
Fish (g/week) 230.50 ± 71.80 285.50 ± 79.92 0.005*
Shrimp, Squid, Shell (g/week) 29.75 ± 20.99 39.20 ± 19.56 0.171
Egg (g/week) 360.0 ± 99.47 387.50 ± 101.14 0.264
Milk (g/week) 667.50 ± 312.57 667.50 ± 312.57 0.120
*Significance of p < 0.05 with different test paired t‑test, SD: Standard deviation.
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given to toddlers who provide parenting to their children 
every day [11]. Mother’s education is a strong predictor 
that affects the nutritional status of children under five 
[19]. The previous research has shown that high nutrition 
education impacts increasing Hb levels in the blood, 
reducing the risk of anemia in children under five [20]. The 
mother’s education level will affect the mother’s level of 
knowledge about nutrition in child feeding practices [10].

The mother’s knowledge about nutrition and 
health in the study was obtained from their ability to 
answer the question. It was known that the knowledge 
of mothers before and after the intervention experienced 
a significant increase. Mothers are parents who are 
more involved in the upbringing of children. Parenting 
applied by mothers to children varies between families. 
Mother’s knowledge is an important basis for adequate 
nutritional intake of children [19]. Nutrition knowledge 
implemented in attitudes and practices will encourage 
a good eating pattern in the household [21].

Mother’s knowledge in this study showed a 
significant effect on increasing intake of macronutrients 
such as energy, carbohydrates, and fats. In addition, 
there was an increase in the intake of micronutrients, 
especially iron. The previous studies have shown that 
maternal education interventions significantly increase 
macronutrients and micronutrients, especially iron intake. 
This is following previous research, which showed that 
increased maternal nutrition knowledge would improve 
children’s nutrient intake [11]. Nutrition education 
interventions impact the process of serving children’s 
food and are also influenced by nutrient intake, both 
macronutrients, and micronutrients [22]. A higher level of 
mother’s knowledge has a significant positive relationship 
with the nutritional status of children under five [23].

Daily food consumption determines the fulfillment 
of a child’s nutritional needs. Nutritional adequacy is 
a description of the number of nutrients needed by 
individuals. Adequacy of nutrients is the amount of each 
nutrient that must be met from food. Animal source foods 
are sources of important micronutrients, especially iron, 
in varying amounts [24]. Child feeding is closely related 
to parenting, especially mothers. Parental feeding of 
children is at the core of the fabric of family life and is 
deeply rooted in culture and tradition [25]. Children often 
consume animal foods to increase their iron status, 
mainly chicken and fish. Chicken and fish are sources of 
iron which is influenced by the red pigment, namely Hb. 
Chicken is a source of minerals such as iron, zinc, and 
copper [26]. The previous studies consuming chicken 
twice can increase serum ferritin [27]. Another source of 
iron is found in fish in the form of haem, and fish have 
a high iron content depending on the type of fish and 
the color of the fish flesh [24], [28]. The previous studies 
conducted in India showed that frequent fish consumption 
could increase Hb levels in the blood in children [29].

Nutrition education in this study showed no 
significant difference between the provision of nutrition 
education and the anemia status of children under 

five. However, based on the average, there was still 
an increase in Hb levels before and after the nutrition 
education intervention. This is different from previous 
studies, which showed that nutrition education had a 
significant effect on increasing the Hb level of children 
under five. Nutrition education is one of the programs to 
overcome micronutrition issues, namely iron deficiency 
anemia that occurs in society in general. Nutrition 
education has a vital role in increasing the knowledge 
and attitudes of mothers in providing good parenting to 
their children. The author realizes the lack of this study; 
the intervention was only for 8 weeks or 56 days. The 
increase in Hb levels in toddlers was not too significant. 
The previous studies showed that the formation of Hb 
in the blood occurs for 120 days [14], [30].

Conclusion

This study shows a significant effect of providing 
nutrition education on increasing maternal knowledge, 
influenced by elevated nutrients intakes, such as 
energy, carbohydrates, and fats. In addition, the intake 
of micronutrients, especially iron, was also significantly 
increased. Nutrition education interventions also affected 
the improvement of iron-rich animal foods intake, 
including chicken and fish. However, the results of this 
study had not shown a positive impact in improving the 
Hb level status of children. The authors suggest that the 
policymaker (office of health district) is expected to be 
able to make a screening program to detect anemia in 
under five children to detect its risk factors early. This early 
detection can be used as preventive action. Providing 
knowledge related to anemia and its preventive method to 
under five children’s mothers, such as additional feeding 
intervention, providing iron rich foods especially from 
animal source, dark green vegetables, and Vitamin C rich 
fruits also can help to improve their anemic condition.
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