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ABSTRACT 

 
Background: Iron deficiency can cause anemia which adversely affects children's growth, 
especially in terms of achievement, quality of life, and performance as human resources in the 
future. Birth weight, exclusive breastfeeding complementary feeding (EBF-CF) have a direct 
relationship with the incidence of anemia in infants. The purpose of this study is to examine the 
factors that influence anemia in children under five at the Banguntapan II Bantul Health Center, 
Yogyakarta. 
Subjects and Method: The cross sectional study was conducted at 25 posyandu in the working 
area of Banguntapan II Bantul Health Center, Yogyakarta, Indonesia. A sample of 200 children 
aged 24–60 months was selected by simple random sampling. The dependent variable is anemia in 
infants. Independent variables are exclusive breastfeeding, breastfeeding, birth weight, nutritional 
status (BB / TB), mother's education, and mother's work. Anemia data was measured by Hb meter, 
other variable data were collected using questionnaires. The data were analyzed using a multiple 
logistic regression with a multilevel approach. 
Results: The risk of anemia in infants is reduced by exclusive breastfeeding (b = –5.77; 95% CI = -
11.30 to -0.24; p = 0.041), EBF-CF administration is appropriate (b = –12.24; 95% CI = -22.47 to -
2.00 , p = 0.019), birth weight 2500–4000 g (b = –5.04; CI 95% = -9.87 to 0.21; p = 0.040), good 
nutritional status (-2SD - + 2SD) (b = –9.11; CI 95% = -17.99 to 0.23; p = 0.044), high maternal 
education (high school) (b = -10.96; 95% CI = -20.61 to 1.31; p = 0.026), and mothers who work at 
home (b = -5.98; 95% CI = -11.27 to -0.68; p = 0.026). Posyandu strata showed that there was a 
contextual influence of posyandu on variations in anemia incidence (ICC = 62.62%). 
Conclusions: Exclusive breastfeeding, proper EBF-CF, normal birth weight, good nutritional 
status, high maternal education, and mothers working at home reduce the risk of anemia in 
infants. 
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BACKGROUND 

The growth period of the children under 

five age (0-5 years) is also called the golden 

age, mainly because of rapid brain growth. 

Experts classify the age of children as a 

developmental stage of children who are 

quite vulnerable to various diseases, 

including diseases caused by excess or lack 

of certain types of nutritional intake 

(Teixeira et al., 2010). Malnutrition (mal-

nutrition, micronutrient deficiencies, and 

being overweight / obese) over a 0-5 year 

period can increase morbidity and mortali-

ty risk. Malnutrition is estimated to cause 

45% of deaths of children under five years, 

which is 3.1 million child deaths worldwide 

each year. In the long run, malnutrition du-

ring the first 1000 days of life can have an 

impact on adult health (Duan et al., 2013). 

In 2012, Household Health Survey (SKRT) 
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reported that the prevalence of anemia in 

children under five in Indonesia reached 

40.5% (Ministry of Health, 2013).  

Anemia is a decrease in blood hemo-

globin concentration which is one of the 

most common nutritional deficiency disea-

ses he dies globally. This is a major public 

health problem that affects the entire age of 

the population with the highest prevalence 

among children under five years of age and 

pregnant women (Alene, 2014).  

Micronutrient deficiencies, especially 

iron, have a direct impact on children's nu-

tritional status and are the most common 

cause of anemia. This is a concern that the 

deficiency of hematopoietic micronutrients 

not only results in anemia, but also leads to 

various other things, such as the adverse 

effects of cognitive function (Ray et al., 

2016). 

Low birth weight is an important indi-

cator of children's health status associated 

with infant mortality, this is a major health 

problem, especially in developing countries. 

Pregnant women with anemia are predispo-

sing factors for low birth weight that trigger 

anemia in children (Elhassan, 2010). Ma-

ternal nutrition before and during preg-

nancy causes is > 50% of cases of low birth 

weight in developing countries (Oladeinde, 

2015). 

Breast milk is the first and main food 

that is optimal for babies. Although iron 

concentrations in breast milk are relatively 

low, the bioavailability is high. However, 

with the growth of the baby and increasing 

tissue requirements and for circulation, 

iron-rich complementary foods are needed 

at the right time (Fabrizio, 2014). 

Proper administration of EBF-CF ma-

kes children vulnerable to anemia (Zuffo et 

al., 2016). Early recognition of complemen-

tary foods at the age of 3-6 months was sig-

nificantly associated with a higher risk of 

anemia compared to those given supple-

mentary foods from the age of 6 months 

(Fabrizio et al., 2014). Childhood is a factor 

associated with anemia, this is related to 

inaccuracy during the weaning process, ex-

clusive breastfeeding for more than 6 

months and supplementary feeding of di-

lute breast milk (Ewusie et al. 2014). 

Lack of iron intake in children will 

have a bad impact on the health, growth 

and development of children. In fact, the 

slow pace of cognitive development and 

behavior of children due to iron deficiency 

can persist so that it can disrupt growth and 

development with a long-term effect (Za-

inel, 2018).  

A children under five  park is held in 

an effort to rehabilitate malnourished and 

protein sufferers to train mothers and those 

responsible for managing children under 

five in family parks, how to take care of and 

cook and provide nutritious food for 

children under five, supplementary feeding 

programs (PMT) and Corrective Efforts Fa-

mily Nutrition (UPGK) (Burkeet et al., 

2018).  

The government also held a children 

under five weighing program at the pos-

yandu. Follow-up from the results of 

weighing in addition to counseling are pro-

viding additional food and providing nutri-

tional supplements (Ministry of Health, 

2013). 

The success of the Posyandu program 

can be seen from the quality of its services, 

namely children under five weighing, coun-

seling, and supplementary feeding activities 

that influence the nutritional status of 

children. Cadre participation in the posyan-

du is very high, thus affecting the success of 

supplementary feeding counseling (Khom-

san et al., 2014). 

Based on this, authors are interested 

in conducting study on the contextual ef-

fects of "posyandu" in the event of anemia 

in children under five in Yogyakarta. 
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SUBJECTS AND METHOD 

1. Study Design 

This was a cross sectional study conducted 

in 25 posyandu in the working area of 

Banguntapan II Bantul Health Center, 

Yogyakarta, from March to April 2019. 

2. Population and Samples 

The population was all children under five 

aged 24-60 months in Bantul, Yogyakarta. 

Samples from 200 children were chosen by 

simple random sampling. 

3. Study Variables 

The dependent variable was the incidence 

of anemia in infants. Independent variables 

are exclusive breastfeeding, EBF-CF, birth 

rates, nutritional status, maternal educa-

tion and maternal employment. 

4. Operational Definition of Vari-

ables 

Exclusive breastfeeding was defined as 

giving breast milk to babies from birth for 6 

(six) months, without adding and / or 

replacing with other foods or drinks. The 

measurement scale was continuous and 

converted into a dichotomy, code 0 for 

exclusive breastfeeding and 1 for those who 

are not exclusively breastfed. 

EBF-CF was defined as additional 

food since a 6-month-old baby was in 

accordance with the texture, frequency and 

amount. The measurement scale was conti-

nuous and converted into a dichotomy, 

code 0 for EBF-CF was not correct and 1 for 

EBF-CF is correct. 

Birth weight was defined as the baby's 

weight at birth. The measurement scale was 

continuous and was converted into a dicho-

tomy. Code 0 for birth weight <2500g or 

>4000g and 1 for birth weight 2500g–

4000g. 

Nutritional status (BB / TB) was defi-

ned as a minimum measurement in child-

ren to assess growth and nutritional status. 

The measurement scale was continuous 

and was converted into a dichotomy. Code 

0 for indexes < 2SD and > + 2SD and 1 for 

indexes -2SD - + 2SD. 

Mother's education was defined as a 

conscious and planned effort to realize the 

learning atmosphere of students to get the 

skills needed by themselves, society, nation 

and country. The categorical measurement 

scale was converted into a dichotomy. Code 

0 was for elementary-junior high school 

education and 1 for high school and PT. 

Mother's occupation was defined as a 

human endeavor so that it gets a reward or 

reward to develop the potential or ability 

that exists in him with the aim of fulfilling 

the necessities of life. The categorical mea-

surement scale is converted into a dicho-

tomy. Code 0 was for mothers who work 

outside the home and 1 was for mothers 

who work at home. 

5. Data Analysis 

Univariate analysis was conducted to exa-

mine the frequency distribution and cha-

racteristics of the study subjects. Bivariate 

analysis was performed using Chi-square 

and the 95% Odds Ratio (CI) calculation to 

study the relationship between anemia and 

independent variables. Multivariate ana-

lysis was performed using logistic regres-

sion through a multilevel approach as indi-

cated by the value of Intra Class Correlation 

(ICC). 

6. Research Ethics 

Researches ethics include inform consent, 

anonymity, confidentiality, and ethical per-

mits. The research ethics was obtained 

from the Health Research Ethics Commis-

sion of the Faculty of Medicine UNS, Sura-

karta, Central Java based on the decision 

number: 450 / UN27.06 / KEPK / 2019. 

 

RESULTS 

1. Univariate Analysis 

Table 1 showed the average age of children 

under five aged 3.85 years, with the 

youngest age of 3 years and the oldest at 5 
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years. The average birth weight is 2.96 kg, 

with the lowest weight of 1.7 kg and the 

highest of 4.4 kg.  

The average body weight when taking 

data is 13.77 kg, with the lowest body 

weight of 8.2 kg and the highest body 

weight of 19 kg. The average height is 95.46 

cm, with a minimum height of 80 cm and 

the highest 112 cm. Hb levels averaged 

12.22 mg / dL with a minimum value of 8.9 

mg / dL and the highest value was 14.3 mg 

/ dL. 

Table 1. Univariate analysis of continuous data 

Variables Obs Mean SD Min Max 

Children under five age (year) 200 3.85 0.79 3 5 

Birth Weight (kg) 200 2.96 0.48 1.7 4.4 

Weight (kg) 200 13.77 1.96 8.2 19 

Height (cm) 200 95.46 6.52 80 112 

Hb level (mg/dL) 200 12.22 1.08 8.9 14.3 

 

Table 2 showed the majority of exclusive 

breastfeeding, proper EBF-CF administra-

tion, normal birth weight, good nutritional 

status, high maternal education, mothers 

working at home and children under five 

who do not have anemia. 

 

Table 2. Univariate analysis of categorical data  

Variable N % 

Exclusive breastfeeding 

 

EBF-CF 

 

Birth Weight 

 

Nutritional Status (weight/height) 

 

Maternal education 

 

Maternal occupation 

 

Anemia 

 

Yes  

No 

Proper EBF-CF  

Not proper EBF-CF  

2500 – 4000 g 

<2500 and > 4000g 

-2SD - +2SD 

<-2SD and >+2 SD 

PS-JHS 

SHS-College 

Working at home 

Working outside 

Anemia 

Not Anemia 

158 

42 

176 

24 

164 

36 

144 

56 

153 

47 

140 

60 

20 

180  

79% 

21% 

88% 

12% 

82% 

18% 

75% 

28% 

76.5% 

23.5% 

70% 

30% 

(90%) 

(10%) 

 

2. Bivariate Analysis 

Bivariate analysis was performed to investi-

gate the relationship of independent varia-

bles (exclusive breastfeeding, birth weight, 

nutritional status, maternal education and 

maternal work) with the dependent 

variable (anemia). 
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Table 2 Bivariate analysis 

Variable 
Anemia 

Total OR p Anemia Not anemia 
n % n % 

Exclusive 
Breastfeeding 
No 
Ye 

 
 

7  
13  

 
 

4.4% 
31.0% 

 
 

151 
29 

 
 

95.6% 
69.0% 

 
 

158  
42  

 
 

9.67 

 
 

<0.001 

EBF-CF 
Proper 
Not proper 

 
5  
9  

 
2.8% 

37.5 % 

 
171  
15  

 
97.2% 
62.5% 

 
176 
24  

 
0.01 

 
<0.001 

Birth Weight 
2500–4000 g 
<2500 and >4000 g 

 
5  
15  

 
3.0% 

41.7 % 

 
159  
21  

 
97.0% 
58.3% 

 
164 
36 

 
0.05 

 
<0.001 

Nutritional Status 
(weight/height) 
-2SD - +2SD 
<-2SD and >+2SD 

 
 

4  
16  

 
 

2.8% 
28.6% 

 
 

140  
40  

 
 

97.2% 
71.4% 

 
 

144 
56 

 
 

0.07 

 
 

<0.001 

Maternal education 
SHS-College 
PS-JHS 

 
4  
16  

 
2.6% 

28.6% 

 
149  
40  

 
97.4% 
66.0% 

 
153 
47 

 
0.05 

 
<0.001 

Maternal Occupation 
At home 
Outside of house 

 
7 
13  

 
5% 

22.0% 

 
134 
46  

 
95% 

78.0% 

 
141 
59 

 
0.18 

 
<0.001 

 

Table 2 showed that infants who were given 

exclusive breastfeeding (OR= 9.67; 95% 

CI= 3.55 to 26.31; p <0.001), EBF-CF (OR= 

0.01; 95% CI= 0.06 to 0.01; p <0.001), 

birth weight (OR= 0.05; 95% CI = 0.02 to 

0.13; p <0.001), good nutritional status (BB 

/ TB) (OR= 0.07; 95% CI= 0.02 to 0.22; p 

<0.001), maternal education high (OR = 

0.05; 95% CI= 0.02 to 0.17; p <0.001), and 

mothers working at home (OR = 0.18; 95% 

CI = 0.07 to 0.49; p <0.001).  

2. Multivariate Analysis 

Multiple logistic regression analysis was 

performed using multilevel approach to 

explain the influence of more than one 

independent variable (exclusive breastfeed-

ing, breastfeeding, birth weight, nutritional 

status (BB / TB), maternal education and 

maternal work) on the dependent variable 

(anemia). 

Table 3 shows exclusive breastfeed-

ing, breastfeeding, birth weight, nutritional 

status, education, and employment have a 

statistically significant influence on the 

incidence of anemia. Data analysis at the 

posyandu level showed an ICC score of 

62.62%, this indicates that variations in 

anemia of 62.62% are determined by the 

variable level of the posyandu. The ICC 

score in this study is greater than 8-10%, so 

the contextual influences which are pos-

yandu are very important. 

 

Table 3 Multilevel multiple logistic analysis  

Independent Variable b 
CI 95%  

p 
 

Lower 
Limit 

Upper 
Limit 

Fixed-Effect 
Exclusive breastfeeding  
EBF-CF (yes) 
Birth weight (normal) 

 
-5.77 

-12.24 
-5.04 

 
-11.30 
-22.47 
-9.87 

 
-0.24 
-2.00 
-0.21 

 
<0.041 
<0.019 
<0.040 
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Nutritional Status (good) 
Maternal education (high) 
Maternal mother (working at 
home)  
Variation (constant) 

-9.11 
-10.96 
-5.98 
18.41 

-17.99 
-20.61 
-11.27 
2.22 

-0.23 
-1.31 
-0.68 
34.60 

<0.044 
<0.026 
<0.027 

Variation (cons) strata posyandu 5.51 0.25 112.34  
Random-Effect 
N observation 
N group 
Average of the group 
Min 
Max 
Log likehood 
LR test vs. logistic regression (p) 
ICC 

 
200 
4 
50 
48 
52 
-10.87 
0.048 
62.62%  

 

 

DISCUSSION 

1. The effect of exclusive breast-

feeding on the incidence of 

anemia 

The results showed that exclusive breastfe-

eding had a significant effect on the inci-

dence of anemia in infants (b = –5.77; 95% 

CI = -11.30 to -0.24; p = 0.041). Children 

under five who get exclusive breastfeeding 

are less likely to develop anemia by -5.77 

compared to children under five who don't 

get exclusive breastfeeding. 

This study was in line with the study 

(Ayuningrum et al., 2017), which states that 

there is a positive, direct and almost 

statistically significant effect of exclusive 

breastfeeding on the nutritional status of 

children under five. Study (Torres et al., 

2006) states that exclusive breastfeeding 

until the sixth month of life inhibits the 

incidence of iron deficiency anemia. 

Neervoort et al. (2012) stated that 

breastfeeding exclusively for 6 months and 

continued for up to 2 years could protect 

children from the risk of child illness and 

death, protection of child diseases that are 

common throughout the world until child-

ren aged 2 even more years. 

2. The Effect of breast milk on the 

incidence of anemia 

The results of this study indicate that EBF-

CF has a significant effect on the incidence 

of anemia in infants (b = –12.24; 95% CI = -

22.47 to -2.00, p = 0.019). Children under 

five who get EBF-CF have a lower chance of 

developing anemia by -12.24 compared to 

children under five who don't get EBF-CF 

properly. 

Inadequate practice of administering 

EBF-CF was an important risk factor for 

available iron-deficiency anemia or iron 

absorption inhibitor foods. This kind of 

practice often prolongs iron-deficiency 

anemia up to the age of 2 years (Zainel et 

al., 2018). 

3. The Effect of Birth Weight on the 

incidence of anemia 

The results of this study indicate that birth 

weight has a significant effect on the inci-

dence of anemia in infants (b = - 5.04; 95% 

CI = -9.87 to 0.21; p = 0.040). Children 

under five born with normal weight (2500 

to 4000 g) are less likely to develop anemia 

as much as -5.04 compared with those born 

with a body weight <2500 g and >4000 g. 

The results of this study was in line 

with the study of Martin et al. (2018), 

which revealed that low body weight was a 

risk factor for anemia in children. 

4. The Effect of Nutritional Status on 

the incidence of anemia 

The results of this study indicate that the 

nutritional status of children has a 

significant influence on the incidence of 
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anemia in infants (b= - 9.11; 95% CI= -

17.99 to 0.23; p= 0.044). Children under 

five who have good nutritional status (BB / 

TB) are less likely to develop anemia as 

much as -9.11 compared to children under 

five who have nutritional status <-2SD and 

> + 2SD. 

The results of this study are in line 

with the study of Martin et al. (2018) in 

their study saying that children with Iron 

Deficiency Anemia (IDA) significantly 

increase their weight slower, this is 

characterized by thinner and significantly 

slower growth rates and children shorter 

kids. 

5. The Effects of Mother's Education 

on the incidence of anemia 

The results of this study indicate that ma-

ternal education has a significant influence 

on the incidence of anemia in infants (b= -

10.96; 95% CI= -20.61 to 1.31; p = 0.026). 

Children under five who have mothers with 

high education are less likely to develop 

anemia as much as -10.96 compared to 

children under five from mothers with low 

education. 

Education for girls, especially mo-

thers, has been shown to have a direct rela-

tionship with improving their children's 

nutrition, and the indirect impact of redu-

cing child mortality even controls house-

hold income (Saleh et al., 2017). This was 

supported by Lestari's study (2019), which 

states that there is an influence of 

education of mothers with exclusive breast-

feeding, highly educated mothers have 

logout to give exclusive breastfeeding 2.10 

units higher than those with low education, 

where with exclusive breastfeeding the chi-

ld nutrition will increase so that the inci-

dence of anemia in infants will decrease. 

 The study of Anggraini et al. (2017), 

showed that there was an indirect and 

statistically significant positive effect bet-

ween maternal education and the incidence 

of anemia in infants. The influence of 

maternal education and anemia was also 

expressed by Abubakar et al. (2012), which 

states that the direct influence of maternal 

education was childcare practices, because 

mothers with higher education have been 

observed to provide optimal care for their 

children, girls' education / mother as a way 

to improve child welfare in developing 

countries.  

6. The Effect of Mother's Occupation 

on Anemia 

The results of this study indicate that the 

work of mothers has a significant influence 

on the incidence of anemia in infants (b= -

5.98; 95% CI= -11.27 to -0.68; p = 0.026). 

Children under five who have mothers 

working at home are less likely to develop 

anemia as much as -5.98 compared to 

children under five whose mothers work 

outside the house. 

According to Torres et al. (2014), hou-

sewives who do not work outside the home 

automatically have more time to care for 

and care for children. Mothers who work 

outside the home will increase their social 

value, but at the same time mothers who 

work result in a decrease in children's 

health. 

Women's occupation was a conservation 

resource available to families, but on the 

other hand it can have a negative impact on 

the allocation of time or energy to care for 

children and is a major barrier in the 

practice of child feeding even though 

mothers have knowledge of proper feeding 

practices (Vir, 2016). 

7. The Effect of Posyandu on the 

incidence of anemia 

The results showed that there was a contex-

tual influence of posyandu on variations in 

the incidence of anemia in infants (ICC = 

62.62%). Variations in anemia incidence 

were 62.62% influenced by the strata of the 

posyandu. The ICC value in this study is 
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greater than the benchmark 8-10% rule of 

thumb, so the contextual influence that was 

in this study is very important to note.  

Sinta et al. (2017) study showed that 

there was an influence of posyandu on ex-

clusive breastfeeding (ICC = 28.87%) which 

means that each level of posyandu has a 

contextual influence on exclusive breast-

feeding of 28.87%. Posyandu was consider-

ed as the most important mechanism for 

improving children under five nutrition and 

reducing infant mortality (Yousafzai et al., 

2016). 

The success of the Posyandu program 

can be seen from the quality of its services, 

one of which is the weighing of children 

under five, counseling, and supplementary 

feeding that affect the nutritional status of 

children. Cadre participation in posyandu is 

very high, thus affecting the success of 

supplementary feeding counseling (Merita 

et al., 2014). 
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