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Abstract
Anemia commonly occurs in infants aged 12-24 months. One of the causes of anemia in
infants is a lack of vitamin C and protein. This study aimed to determine the correlation
between protein intake and vitamin C on the incidence of anemia in children under
12-24 months. This research uses an analytic study design with a cross-sectional design.
Randomization was conducted to obtain a study sample consisting of 96 toddlers aged
12-24 months. The instrument uses FFQ (Food Frequency Questionnaire) with bivariate
(chi-square) and multivariate (multiple logistic regression) analysis. The univariate study
results showed that out of 96 toddlers, 42 had anemia 42 (43.8%) and 54 did not
(56.3%). Based on the bivariate test results, it was found that protein intake of the
fulfilled hemoglobin levels had anemia 14.8% and those that were fulfilled did not
experience anemia 85.2% with the result p = 0.000. Based on the fulfilled vitamin C
intake, 18.9% anemia was fulfilled but 81.1% did not experience anemia with the result p
= 0.001. Based on the multivariate test, protein intake was not fulfilled and had anemia
p = 0.001, OR = 15.01. This study concludes that there is a relationship between protein
and vitamin C intake on the incidence of anemia in infants, and protein intake that is not
met will experience a 15xmore significant influence on the incidence of anemia in infants
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1. Introduction

One of Indonesia’s health problems is anemia, which still occurs in children aged 12-24
months [1]. Anemia is an important health problem because this disease is a cause of
chronic disability which has a major impact on health, economic, and social welfare
conditions [2]. Anemia is a condition in which hemoglobin (Hb) levels are lower than
normal values [3]. Based on the 2018 RISKESDAS, it is known that the incidence of
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anemia in children under five up to 38.5% [4]. One of the causes of anemia in toddlers
is the lack of nutrients that play a role in forming hemoglobin and lack of nutritional
intake or absorption disorders in the body. Protein intake plays an important role in
the transportation of iron in the body. Therefore, the lack of protein intake can cause
iron transport to be inhibited, which results in iron deficiency resulting in anemia.
Other micronutrients include vitamin C intake which plays a role in influencing iron
absorption in the body. If a deficiency can be bad for toddlers [5]. Based on Indonesian
Health Information in 2018, the percentage of children under five who experience a
deficiency in protein intake is 31.90%, but it is not known how much is the percentage
of deficiency in vitamin C intake in children under five in Indonesia [6]. Other factors can
also influence it, namely based on the parents’ characteristics such as occupation and
parental education. Also, other factors can affect the incidence of anemia in children
under five, namely work and parental education. It is known that maternal education is
related to knowledge, so that understanding in providing good food intake to children,
than mothers who do not work tend to approach adequacy in providing food to children
compared to working mothers so that it will have an impact on the incidence of anemia
in children under five.[7].

2. Methods

This research is a quantitative study with a cross-sectional design. Conducted at the
Sumedang Selatan Puskesmas, Sumedang Regency in August - November 2019. The
sample was selected through a probability sampling technique with a proportioned
simple random sampling method consisting of 96 toddlers aged 12-24 months. The
research protocol was approved by the Health Research Ethics Committee, Faculty
of Medicine, Padjadjaran University. The purpose of this study was to determine the
relationship between protein and vitamin C intake on the incidence of anemia in
children aged 12-24 months and to see how much influence these two intakes had
on the incidence of anemia. The data used in this study are primary. Primary data were
obtained through checking hemoglobin levels using a digital HB device and a food
record questionnaire within three days. The inclusion criteria in this study were toddlers
aged 12-24 months, toddlers who were approved by the mother to be respondents, and
toddlers whose address was in the Sumedang Selatan Public Health Center, Sumedang
Regency, while the exclusion criteria in this study were toddlers who were/suffering from
illness and mothers who do not agree to be a respondent. The process of collecting
data in this study was the identity of the respondents, the results of the examination of
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Hb levels, and the intake of protein and vitamin c. After the researcher collected the
respondents according to the inclusion criteria, the researcher checked the toddler’s
Hb level then gave the respondent a food record form to be filled in within 3 days by
explaining how to fill it, after the data was collected the researcher processed it using
Nutrisurvey software so that the protein and vitamin C intake values were obtained.
consumed by toddlers.

In this study, data analysis involved: [8]

1. Univariate analysis to find the incidence of anemia in respondents.

2. Bivariate analysis to find the relationship between protein and vitamin C intake and
the incidence of anemia. Before analysis, the normality test using the Kolmogorov-
Smirnov test was carried out because the sample was more than 50. It was found
that the data were normally distributed (p> 0.05). Therefore, bivariate analysis was
performed using independent t-test

3. Multivariate analysis to find out how much influence the two intakes have on the
incidence of anemia

3. Results

3.1. Research result

3.1.1. Characteristics of Toddler's Parents

Table 1 shows respondents at the Sumedang Selatan Community Health Center stated
that most mothers’ jobs were housewives, as many as 78.1%. In terms of educational
background, the highest mother’s education is senior high school as much as 45.8%
and the lowest mother’s education is primary school as much as 13.5%.

3.1.2. Bivariate Analysis

Based on Table 2 shows, it is found that the fulfilled protein intake of hemoglobin
levels has anemia of 8 children under five (14.8%) and 46 children under five (85.2%)
are not experiencing anemia. The unfulfilled protein intake experienced anemia of 34
children under five (81.0%), and eight children under five (19.0%) did not have anemia
with the result p = 0.000. Based on the fulfilled vitamin C intake, ten under-fives (18.9%)
had anemia, and 43 under-fives (81.1%) had no anemia. Unfulfilled vitamin c intake
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TABLE 1: Characteristics of Toddler’s Parents

Characteristics F %

Education

Primary school 13 13,5

Junior high school 25 26,0

Senior High School 44 45,8

College 14 14,6

Profession

Housewife 75 78,1

Labor 2 2,1

Entrepreneur 13 13,5

Civil servants 1 1,0

Teacher 2 2,1

Lecturer 1 1,0

Midwife 1 1,0

Doctor 1 1,0

TABLE 2: The Relationship of Protein and Vitamin C Intake of Anemia

Anemia p-value

Anemia No Anemia Total

% % %

Protein

Fulfilled 8 14,8 46 85,2 54 100

Not fulfilled 34 81,0 8 19,0 42 100 0,000

Vitamin C

Fulfilled 10 18,9 43 81,1 53 100

Not fulfilled 32 74,4 11 25,6 43 100 0,001

Total 42 43,75 54 56,25 96 100

*Chi-square

experienced anemia in 32 children under five (74.4%), and 11 children under five (25.6%)
did not experience anemia with p = 0.001.

3.1.3. Multivariate Analysis

TABLE 3: Results of the Analysis of How to Influence the Relationship between Protein and Vitamin C Intake
on the Incidence of Anemia

95% C.I.for EXP(B)

OR Score p

Lower Upper

Intake 15,01 0.001 3,42 46,67

Constant 7,01 0,002 1,33 37,05
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Table 3 shows that multivariate analysis is used to see between the most influen-
tial independent variables and the dependent variable. The research used is logistic
regression because this study using a categorical scale. Based on the data in table
3, the results show that unfulfilled protein intake and anemia p = 0.001, OR = 15.01
Unfulfilled protein intake will have a 15x more significant effect on the incidence of
anemia in toddlers

4. Discussion

4.1. Relationship between protein intake and anemia

The relationship between protein intake and the incidence of anemia in toddlers aged
12-24 months has a value of p = 0.000 <0.05, which means that there is a relationship.
Protein has the strongest relationship with hemoglobin levels. Especially foods of animal
origin contain lots of iron. Transferrin is a glycoprotein that is synthesized in the liver.
Protein plays a central role in the body’s iron metabolism because transferrin transports
iron in the circulation to places where iron is needed, such as from the intestine to the
bone marrow to form new hemoglobin. Ferritin is another protein that is important in
iron metabolism. Under normal conditions, ferritin stores iron, which can be recovered
for use as needed [9].

This study is in line with the research of Imtiyas, et al. (2017), which states that there
is a relationship between protein intake and the incidence of anemia in children, which
has a significant result, namely p <0.05 (p = 0.028) [10]. The research by Sharon et al.
(2015) states that there is a statistically significant relationship (p = 0.005) between
protein intake and the incidence of anemia, based on the results of the study showing
that lack of protein intake can increase the likelihood of developing anemia [11]. And
research by Siti et al. (2016) states that there is a relationship between protein intake
and the incidence of anemia with a value of p = 0.000 <0.005 [12].

Protein is a significant source of iron and folic acid. So that if you are deficient in
protein, it will reduce your intake of iron and folic acid. Protein plays a role in forming
blood grains or hemopoiesis. Besides that, protein also has an important role in the
transportation of iron in the body. If the protein intake pattern is lacking, it will cause
iron transport to be hampered, which results in iron deficiency [13].
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4.2. The Relationship of Vitamin C Intake Against The Incidence of
Anemia

The relationship between protein intake and the incidence of anemia in children aged
12-24 months has a value of p = 0.001 <0.05, which means there is a relationship.
Vitamin C is an essential element needed by the body for the formation of red blood
cells. Vitamin C inhibits the formation of hemosiderin, which is difficult to mobilize to
liberate iron when needed. The presence of vitamin C in the food consumed will provide
an acidic atmosphere, thereby facilitating ferric iron reduction to ferrous, which is more
easily absorbed by the small intestine. The absorption of iron in the non-heme form is
increased fourfold when there is vitamin C [14].

This study is in line with research that states that vitamin c intake has a significant
relationship with anemia in children (p = 0.002) [15]. Based on research by Endar et al.
(2015), there is a relationship between vitamin C intake and the incidence of anemia
with a value of p = 0.000 <0.05 [16]. And based on research by Allenfina et al. (2015)
said that there was a significant relationship p = 0.042 between vitamin c intake and
anemia [17]. It is known that vitamin C can help iron absorption in preventing anemia,
but if the iron is consumed in limited quantities, the function of vitamin C as an iron
enhancer will not work [18].

Apart from intake, other factors can influence anemia, based on the parents’ char-
acteristics, such as occupation and parental education. Based on research by Septiana
(2015), there is a relationship between maternal education and the incidence of anemia
in children under five with a significant value of p = 0.014 <0.05, and there is a
relationship between maternal employment status and anemia prevention in children
under five with p = 0.003 <0.05. It is known that the higher the mother’s education, the
better the knowledge in preventing anemia because the higher a person’s education
level, the easier it is to receive information so that the more knowledge one has.
Mothers with a high level of education and have better abilities are easier to understand
every information they get. The level of knowledge of mother nutrition as a household
manager will affect the types of food consumed in the household daily. And work
as a housewife allows for greater allocation of time for mothers to pay attention to
consumption and health for themselves and their families. Mother’s status and type
of work affect the availability of time for mothers to manage food. This tends to be a
determinant of the diversity of household food consumption [19].
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5. Conclusion

This study concludes that most of the respondents’ protein intake and vitamin C intake
have not been fulfilled. There is a relationship between protein and vitamin C intake
on the incidence of anemia in toddlers, and unfulfilled protein intake will experience 15
times greater effect on the incidence of anemia in toddlers
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