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Abstract_ Stunting and anemia are long-

standing public health challenges which 

adversely affects the cognitive development 

and physical wellbeing of children. Anemia 

and stunting occurring in this key period 

have serious implications for individuals 

and societies, especially in rural areas in 

developing country. The aim of this study 

was to assess the prevalence and associated 

factors of stunting and anemia among 6–

24 months old children. The methode 

Cross-sectional survey was conducted 

among 134 children aged 6–24 months, 

which were living at Karangklesem village, 

in july 2019. A multistage sampling 

technique was used. children were 

randomly selected and used systematic 

random sampling method to select the 

research participants. Data on socio-

demographic, anthropometric, dietary 

energy, blood samples for hemoglobin were 

collected. Binary logistic regression model 

was used to identify factors associated with 

the outcome variables (stunting and 

anemia) separately, and finally 

multivariable logistic regression model was 

used to identify independent variables of 

each outcomes. The result showed that 

35,07% of children at Karangklesem were 

suffered from anemia and the malnutrition 

with prevalence rates of 31,34% for 

stunting, and 15,67% for stunting chronic. 

Anemia was significantly associated with 

malnutrition ( stunting, OR: 1.65, 95% CI: 

1.052.61. In the multivariable analyses, 

energy  (OR = 4,18, 95% CI: 2,65-6,57) and 

low family income (OR = 4,08, 95% CI: 

1,33-12,54) and anemia were factors 

significantly associated with stunting. less 

maternal education, parent’s job not 

significantly increased the risk for infant 

anemia. This study revealed highlevel of 

stunting and anemia among children aged 

6–24 months. Specific sociodemographic 

characteristics and energy were highly 

associated with infant anemia in rural 

areas of Karangklesem. Health education 

focusing on feeding practices and nutrition 

education could be a practical strategy for 

preventing anemia and malnutrition in 

young children.  
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1. INTRODUCTION

One indicator of children's health is

reviewed through the nutritional status of the 

child. The problem of stunting and anemia is 

a health burden in developing countries, 

especially in Indonesia. Anemia and stunting 

are two nutritional problems that are often 

found in Indonesia [1].  WHO data showed 

that on average 36% of children in the 

Southeast Asia Region had greater nutritional 

problems than the global average of 26% with 

Indonesia having stunting children 37.2% 

higher than the regional or global average [2] 

and anemia prevalence above 40% is also 

classified as a public health problem that is 
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dangerous and requires comprehensive and 

intervention design [3]. Indonesia needs hard 

efforts to reduce the incidence of stunting 

cases <40% in 2025 based on WHO targets 

[4]. Anemia and stunting have serious 

implications on individuals and society in the 

short and long term. Nutritional deficiencies 

in early life lead to higher infant and child 

mortality, increased susceptibility to 

infections and diseases, impaired cognitive 

abilities, all of which result in long-term 

economic losses for individuals and  

Indonesians [5][6].   

    Several factors that influence the incidence 

of anemia and stunting include problems of 

malnutrition, poor socioeconomic status, poor 

sanitation or hygiene practices, poor feeding 

patterns, diseases that occur in children 

coupled with poor utilization of health 

services, parental education and low health 

knowledge [7]. Infants and toddlers who 

suffer from anemia also experience stunting 

and vice versa. Stunting and anemia are most 

often caused by problems with insufficient 

long-term nutritional intake. Regardless of 

income status in Indonesia, this country bears 

the burden of the fifth stunted child in the 

world [8]. Strategy efforts are needed to deal 

with the problem of malnutrition 

comprehensively from various sectors [9].      

Banyumas, Central Java Province  

Indonesia, is one of the priority districts for 

the intervention program with the number of 

stunting events in 2013  of 49,138 children 

under five [10]. The case of nutrition 

problems in Banyumas in 2017 ranked 5th in 

the Province of Central Java in which 70 

children under five suffered from nutritional 

problems. The number of children under five 

in southern Purwokerto sub-district was 1667 

and has 0.5% nutritional problems in the 

district [11]. The purpose of this study was to 

explore the prevalence and relationship of 

stunting and anemia factors along with 

sociodemographic and nutritional factors.  

2. MATERIALS AND METHODS

         This is a cross sectional study approach, 

using quantitative analytics.  The  study 

was  conducted  at Karangklesem 

village. The population in this study were all 

toddlers aged 624 months at Karangklesem 

village consisted of 159 toddlers. Inclusion 

criteria in the study sample were infants and 

toddlers who were born at term either by 

Sectio Caesarea or vaginal delivery, without 

any congenital complications such as heart 

failure, infection, LBW). Exclusion criteria 

from this study were infants or toddlers who 

were sick, such as diarrhea, respiratory 

problems, were receiving therapeutic drugs. 

There were 137 toddlers who fitted the 

criteria, so the researchers used a total sample 

of 137 infants and toddlers.  

          Data collection and blood sampling     

Researchers used questionnaire instruments 

to collect information about socio-

demographic and characteristics of 

respondents and families. Infant weight was 

measured using the standard method 

described by WHO [12]. Weight was 

measured on an electronic scale. Recumbent 

length was measured to the nearest cm on the 

measuring board. The results of interpretation 

of height measurements based on age for the 

stunting category are using the WHO 

reference standard [12]. Categories were very 

short if Z Score <-3 SD, short if ZScore ≤-3 

to <-2 SD and normal if ZScore ≥-2 up to +2. 

Measurement of the average energy using a 

food record within a period of one month was 

carried out by recording nutri surveys of the  
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types of food consumed by infants and 

toddlers. The category of energy needs was 

fulfilled if the average energy intake was 

≥1300 Kcal. Anemia status measurement 

used was peripheral blood sampling. To 

measure hemoglobin levels in the fingers, a 

calibrated instrument was used. The category 

of anemia in infants aged 6-24 months was 

the Hb level <11 gr / dl.  

      All data analyzes were performed with 

SPSS version 17.0. Bivariate data analysis 

was performed to determine the relationship 

of iron adequacy with stunting events using 

the Fisher's Exact test with a P-Value <0.05. 

Multivariate analysis to determine factors 

related to anemia and stunting with logistic 

regression to determine Odd ratio (OR) dan 

and 95% confidence interval.  

3. RESULT

3.1.Prevalence of Iron Deficiency 

Anemia in Toddlers 6-24 Months 

Toddler Hb levels vary from <10 g / 

dL-> 13.8 g / dL. The distribution of 

under fives according to Hb levels was 

at most 11-13.8 g / dL, while the 

distribution was at least in the Hb level 

<10g / dL and at Hb levels> 13.8 g / dL.  

Table 1. toddlers 6-24 months according to 

hemoglobin level 

Based on examination and classification of 

Hb levels on anemia and no-anemia status, 

there were 41 toddlers (35.07%) of toddlers 

suffering from anemia with Hb levels <11g / 

dL, and 93 toddlers without anemia (69.40%). 

This situation is shown in table 2.  

Table 2. Number of children under five 

based on anemia 
Anemia State Number Percentage 

Anemia ( Hb < 11 

gr/dL) 

47 35,07 

No Anemia ( Hb >11 

gr/dL) 

87 69,40 

 Number         134  100 

3.2. Prevalence of Stunting in Toddlers 6- 

24 Months  

   This situation varies from height / age <3SD 

(very short, between - <2 SD to -3SD (short), 

and> - 2SD (normal). 2 SD while the 

distribution is at least in the <-3SD group 

(very short and between - <2 SD to -3SD. This  
 Table 3 Distribution of toddlers 6-24 months 

according to height based on age 

nutritional status 

(height/ age) 

Number Percentage 

< - 3SD (chronic

stunting) 

21 15,67 

-< 2 SD sd -3SD 

(stunting), 

42 31,34 

> - 2SD 

(normal) 

71 52,9 

 Number  134  100 

Hb 

Levels 

(g/dL) 

Number Percentage 

< 10 18 13,43 

10-10,9 29 21,64 

11-13,8 65 48,50 

>13,8 22 16,41 

Number 134 100 
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3.3. Incidence of iron deficiency anemia 

based on nutritional status in infants 6-24 

months  

      Based on data on the incidence of iron 

deficiency anemia in infants to the nutritional 

status of infants of 6-24 months at 

Karangklesem Village, it was found most in 

infants with normal nutritional status and 

were not affected by anemia totaling 49 

toddlers (52.59%). Some toddlers were not 

anemic but had a short nutritional status of 28 

toddlers (30.11%). Cases of toddlers with 

anemia also occur in toddlers with normal 

nutrition based on TB / U of 22 toddlers 

(53.66%) and experiencing anemia in short 

toddlers of 14 toddlers (34.15%). The cases 

occurred in toddlers were very short but did 

not experience anemia of 16 toddlers  

(17.20%). This is addressed in table 4. 

    We found that children who had anemia 

were stunted, in this case a study of the 

relationship between anemia and stunting had 

never been done. Anemic toddlers have a risk 

of 1.65 times to stunting. Therefore 

improvement efforts must include efforts to 

prevent and reduce interference directly 

(specific nutrition interventions) and efforts to 

prevent and reduce indirect interference 

(sensitive nutrition interventions).  

Anemia occurs in infants with an 

average calorie requirement in 1 month 

less than 1300 Kcal, were 23 toddlers or 

56.1%. Anemia is influenced by the 

body's absorption of iron which is low or 

nonexistent so that the caloric needs in 

the body are lacking in daily food 

composition, and the lack of variety of 

foods especially those containing high 

iron can affect the absorption or 

absorption of low iron in the body . Poor 

feeding practices also affect the amount 

of iron intake in food that is not enough.  

Table 4 distribution of the incidence of iron deficiency anemia in infants 6-24 months of nutritional status 

3.4. Nutrition, sociodemography with anemia in infants 6-24 months 
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Table 5 Nutrition, sociodemographic distribution with anemia in infants 6-24 months Odds 

Energy intake 

 sociodemography 

Anemia State 

Number 

Odds 

Ratio 

(95% 

CI) 

P Value 
Anemia 

( Hb < 11 gr/dL) 

No Anemia 

 ( Hb < 11 

gr/dL) 

n % n % n % 

Energy 

intake 

Good: Energy  ≥ 

1300 Kkal 
18 43.9 61 

65.5

9 
79 58.96 4.18 

 ( 2.65-

6.57) 

0.032 
Poor: Energy< 

1300 Kkal 
23 56.1 32 

34.4

1 
55 41.04 

Parental 

education 

Elementary 

school 14 34.15 8 8.6 22 16.42 

0.36 ( 

0.13 - 

0.90) 

0.43 

Middle School 
9 21.95 29 

31.1

8 
38 28.36 

High school, 

vocational 

school, MA 

11 26.83 32 
34.4

1 
43 32.09 

College 
7 17.07 24 

25.8

1 
31 23.13 

Occupation 

Laborer / farmer 

/ 17 41.46 31 
33.3

3 
48 35.82 

0.43 ( 

0.18-

1.02) 

0.58 

Street vendors 
8 19.51 28 

30.1

1 
36 26.87 

Civil servants / 

BUMN 6 14.63 22 
23.6

6 
28 20.89 

Private 
10 24.39 12 12.9 22 16.41 

income 

High 23 56.1 65 
69.8

9 
88 65.67 4.08 

(1.33-

12.54) 

0.015 

Low 18 43.9 28 
30.1

1 
46 34.32 

Number 41 30.6 93 69.4 134 100 
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3.5.Description of nutrition, 

sociodemography with the incidence of 

stunting in infants 6-24 months 

  The incidence of stunting occurs in 

toddlers with an average calorie requirement 

in 1 month less than 1300 Kcal which is a 

number of 27 toddlers or 64.29% 

Poor feeding practices also affect the 

amount of iron intake in food that is not 

enough. 

Table 6 Nutrition, sociodemographic distribution with nutritional status in infants 6-24 months 

% n % n % n % 

Energy intake  

Energy intake 

9 42.86 15 35.71 55 77.46 79 58.96 

12 57.14 27 64.29 16 22.54 55 41.04 
0.015 

Parental 

education 

Parental 

education 7 33.33 9 21.43 6 8.45 22 16.42 

4 

6 

4 

19.05 

28.57 

19.05 

13 

11 

9 

30.95 

26.19 

21.43 

21 

26 

18 

29.58 

36.62 

25.35 

38 

43 

31 

28.36 

32.09 

23.13 
0,021 

Occupation Occupation 

6 28.57 17 40.48 25 35.21 48 35.82 

3 

9 

3 

14.29 

42.86 

14.29 

9 

4 

12 

21.43 

9.52 

28.57 

24 

15 

7 

33.8 

21.13 

9.86 

36 

28 

22 

26.87 

20.89 

16.41 

0,712 

income income 
9 42.86 18 42.86 61 85.92 88 65.67 

12 57.14 24 57.14 10 14.08 46 34.32 
0,023 

number 21 15.67 42 31.34 71 52.99 134 100 

Energy intake  

   sociodemography  

Energy intake

   sociodemography  
Number  

P Value   <  -  3 SD (chronic
stunting)

-  2 SD sd  < - SD 3 
( stunting )  > -   2 SD (normal )
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IV. DISCUSSION

Anemia and stunting are still major problems

at Karangklesem Village. Some

characteristics in terms of socio-demography

and family nutrition affect some of the most

cases in anemia and stunting one of the

related factors are energy intake and family

income factors. Toddler energy intake is

influenced by many things with one of them

was the income factor. The poverty rate in

Indonesia until March 2019 was still large

(9.5%)  [13]. here were 41 toddlers (35.07%)

toddlers suffering from anemia at 

Karangklesem village. Research in 

developing countries suggests that babies 

born to mothers suffering from anemia are 

likely to suffer from nutritional anemia, have 

low birth weight, be premature and increase 

mortality  [14]. Feeding practices also affect 

the amount of iron intake in food that is not 

enough. The provision of food to fulfill 

nutrition every month for toddlers in the 

village is also lacking (41.04%). Energy 

intake is used for the process of growth and 

development of infants in the golden period. 

Education and family income are 

sociodemographic factors associated with 

anemia in infants. This finding can be easily 

recognized because of the behavior of 

improving children's health, improper 

feeding, hygiene, and utilization of health 

services, often practiced less optimally 

among people in Indonesia [15][16].  The 

bias in this study is that the researcher did 

not conduct an examination of zinc and 

vitamin A levels, where the micronutrients 

can also affect the level of anemia in the 

body [17]. The next bias is that we do not 

classify age and sex for stunting status. 

Existing literature shows that stunting occurs 

most frequently over a period of 12 to 23 

months of age [15][18]. This is because it 

takes more time to manifest than anemia 

which requires shorter time. The odds of 

anemia are higher in boys than girls the risk 

of anemia and stunting is higher in boys 

[19]. In general, children under 2 years bear 

a higher burden of anemia and stunting, 

especially in developing countries  [20].   

V. CONCLUSION

The conclusion is that there was

relationship between the factors that 

influence the incidence of anemia and 

stunting at Karangklesem, Banyumas. The 

influencing factors include energy intake, 

education and income. Health education 

programs that focus on breastfeeding and 

complementary feeding practices can be 

carried out specifically. These findings 

suggest the urgent need for more effective 

infant nutrition policies and comprehensive 

programs that include mothers and infants, 

the provision of child health care and 

nutrition education, as well as the need to 

pay more attention to improving baby's 

health. Strengthen the comprehensive 

community on the issue of health / nutrition 

interventions.  
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