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Abstract

Background: The first 1,000 days of life are the foundation for growth and development of children in 
the next period. Birth length may represent growth and development during the intrauterine life. This 
study aimed to explore the correlation of birth length, growth, and development in children.
Methods: This was analytic observational study with a cross-sectional design. Total sampling was 
taken, obtaining 368 children aged 6−60 months in several Integrated Service Post (Pos Pelayanan 
Terpadu, Posyandu), conducted from October to November 2018. Data were gathered from the book of 
Maternal and Child Health (Kesehatan Ibu dan Anak, KIA), including birth length, body length/height, 
and nutritional status using weight-for-length/height index. Data were analyzed by Spearman and Eta 
test. 
Results: Birth length was not correlated with nutritional status (p=0.108, r=0.084), but had a good 
correlation with body length/height (p=0.027, r=0.115) and development based on the KIA book (F 
calculated > F table, Ƞ=0.245).
Conclusions: There is a correlation between birth length and body length/height as well as a 
correlation between birth length and development based on the KIA book. It is important for the 
community and health workers to monitor growth and development of children, by maximizing the 
use of KIA book. 
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Introduction

The degree of children’s health can reflect 
the nation’s health, since children are the 
next generation of a country. Optimization of 
children development is necessary to obtain 
a good quality of children’s future, especially 
in the first 1,000 days of a child’s life as the 
foundation for the next period.1 Based on 
the Basic Health Research (Riset Kesehatan 
Dasar) in 2018, about 13.8% of toddlers are 
malnourished and 30.8% of children are 
stunted in Indonesia.2 Approximately 20.2% 
of malnourished children in Indonesia have a 
history of short birth length, which is less than 
48 cm.3 In 2018, Banyumas was ranked fifth 

for short birth length children in Central Java.4
Regular monitoring is essential to detect any 

disturbances in early childhood development. 
Length at birth can describe a child’s growth 
since intrauterine through the size of the birth 
length.5 Previous studies have shown that birth 
length is associated with child’s growth and 
development.6,7 Low birth length can describe 
growth barriers due to malnutrition during 
intrauterine periods.8 Previous study suggests 
that birth length is one of the determinants or 
factors that may delay in child development.9 
Children with low birth length are at risk of 
delay or developmental disorders, such as 
cognitive ability barriers and muscle maturity 
disorders.5,10  
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The study of children’s growth and 
development in Rempoah Village has never 
been done, therefore, this study aimed to 
correlate the birth length with children’s 
growth and development in Rempoah Village, 
Baturaden District, Banyumas, Central Java, 
Indonesia.

Methods

The study used an analytic observational 
design with a cross-sectional approach. 
Secondary data from the book of Maternal and 
Child Health (Kesehatan Ibu dan Anak, KIA) 
were collected and the protocol of the study 
was approved by the Medical Research Ethics 
Commission Universitas Jenderal Soedirman 
Purwokerto (No: 009/KEPK/I/2021). 

The sampling technique used in this study 
was total sampling that recruited children aged 
6−60 months at the Integrated Service Post 
(Pos Pelayanan Terpadu, Posyandu) Bina Kasih 
I–XI Rempoah Village, during the period from 
October to November 2018. Children under 
2 years old with chronic/congenital diseases 
or history of prematurity for children or 
incomplete data were excluded. Measurements 
in this study were conducted by cadres using 

standardized and calibrated equipments. 
The independent variable was length at 
birth, whereas the dependent variable was 
children’s growth and development, including 
nutritional status based on weight for length/
height index, body length/height at the time of 
measurement, and development. 

Data were analyzed by Spearman and Eta 
test. The results were significant if the p-value 
was less than 0.05 (Spearman test) and the 
F-calculated value was more than the F-table 
(Eta test).

Results

A total of 368 out of 568 children were 
included in this study. The most prevalent age 
group in this study was the age group of 25–
36 months (27.4%) with more boys (54.3%) 
than girls (45.7%). Most of the children had 
normal/good nutritional status (74.7%) and 
age-appropriate development based on the 
KIA book (93.8%) (Table 1). The median birth 
length of the children was 49 cm (Range 40–
58) and the mean±SD was 48.4 cm±2.245.

Correlation analysis using Spearman test 
showed no statistically significant correlation 
between birth length and nutritional status 
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Table 1 Basic Characteristics of Children Aged 6−60 Months from Rempoah Village, 
  Banyumas, Central Java for the Period from October to November 2018

Characteristics Frequency (n) %
Age (months)
     6–12 
     13–24 
     25–36 
     37–48 
     49–60 

46
66

101
90
65

12.5
17.9
27.4
24.5
17.7

Gender
     Male
     Female

200
168

54.3
45.7

Nutritional status 
     Severely wasted/wasted
     Normal
     Risk of over nutrition/over nutrition/obese

25
275
68

6.8
74.7
18.5

Development based on the KIA book
     Age-appropriate 
     Not appropriate

345
23

93.8
6.3

Birth length (centimeters)
     40–44
     45–49
     50–54
     55–59

18
244
104

2

4.9
66.3
28.3
0.5
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(p=0.108). However, there was a significant 
correlation between birth length and body 
length/height at the time of measurement 
(p=0.027) with a positive correlation direction, 
but very weak correlation (r=0.115) (Table 
2). The Eta test indicated that there was a 
significant correlation (F calculated > F table) 
between birth length and development based 
on the KIA book with a positive correlation 
direction, but the correlation was weak (Ƞ 
=0.245).

Discussion

In this study, there is a correlation between 
birth length and body length/height as well 
as correlation between birth length and 
development based on the KIA book, but no 
significant correlation between birth length 
and nutritional status. 

Similar to previous studies, most of the 
children aged 25−36 months, more boys with 
excellent or normal nutritional status.8,9,11 
Furthermore, most of the children (91.7%) 
have normal or age-appropriate development 
based on the KIA book.12 However, this study 
shows no significant correlation between birth 
length and nutritional status. Interestingly, 
previous studies using length/height for age 
as the nutritional status indicator have shown 
an association between birth length and 
nutritional status.7 The birth length that is not 
correlated with nutritional status might be due 
to the higher level of parents’ awareness and 
knowledge to fulfill children’s dietary needs, 
including providing exclusive breastfeeding 
and complementary breasfeeding foods 
(makanan pendamping air susu ibu, MPASI) 
adequately. The level of parental knowledge 
about toddlers’ adequacy and nutritional 
needs will affect the type of food their children 
eat. Optimal and adequate intake of nutrients 
can reduce the effects of poor intrauterine 
growth.13,14 Malnutrition is a very complex 
problem since nutritional status is related to 

many factors such as knowledge of nutrition, 
family socioeconomic status including poverty, 
cultural issues in society, community beliefs, 
food processing techniques, and diet.15

There is an association between birth 
length and body length/height at the time 
of measurement in a positive direction, but 
the correlation is very weak. A cohort study 
of 4,000 children in Brazil16 has predicted a 
significant and positive correlation between 
birth length and child’s length/height in 
the future with a weak correlation (r=0.25). 
Length at birth may represent the intrauterine 
growth of the child.5 Birth length is a critical 
or essential factor in the linear growth of 
children aged 0−24 months. Children born 
with short birth length experienced a slight 
increase in body length/height compared to 
other children in their age.17 Furthermore, 
length/height is determined by the 
interaction between genetic factors, maternal 
environmental conditions, pregnancy, and 
nutritional intake.18,19 The correlation between 
birth length and body length/height illustrates 
that length at birth is related to children’s 
length/height in the future. Early growth of 
children since intrauterine period needs to be 
considered properly.

Length at birth correlates with development 
of children as registered on the KIA book. 
Short birth length indicates a disruption of 
child’s growth intrauterine, and this might 
be due to inadequate nutritional intake of the 
mothers. Therefore, children with short birth 
lengths are at risk for developmental delays or 
disruptions.6,7 Children with short birth lengths 
are more susceptible to infections which 
might further disrupt the growth process 
of the brain, leading to barriers of cognitive 
abilities that have an impact on children’s 
achievements, exploratory interest, and future 
thinking abilities.5,10 Children with short birth 
lengths are also at risk of experiencing muscle 
maturity obstacles, that may cause a decrease 
in motor skills. Proper rough or smooth motor 

Table 2 Correlation between Birth Length, Nutritional Status, Body Length/Height at 
   Measurement, and Development based on the KIA Book

Birth Length (cm)

n p-value r Eta 
(Ƞ )

F 
calculated F table

Nutritional status 368 0.108 0.084 - - -
Body length/height at measurement 368 0.027 0.115 - - -
Development based on the KIA book - - - 0.245 23.36 3.86
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abilities will support children in exploring and 
interacting with the environments as well as 
their cognitive, language, socio-emotional 
development, and vice versa.20

There are limitations in this study, such as 
the measurements that have been performed 
at one-time by cadres and no direct training 
to cadres in conducting anthropometric 
measurements. Future study using cohort 
study might be useful to observe the 
children’s growth and development patterns. 
Furthermore, this study did not control for 
various factors that might influence children’s 
growth and development, such as a history of 
complications or conditions during pregnancy 
and childbirth, developmental stimulation, 
parenting styles, and others. These factors 
might be of great benefit to be explored in 
future studies.

To conclude, birth length is correlated 
with length/height and development based 
on KIA book, but has no correlation with 
nutritional status. Regular monitoring of 
children development at the Posyandu every 
3−6 months is imperative. Health workers 
and policy makers are expected to optimize 
the use of KIA book and conduct counseling 
or socialization about the importance of the 
children’s growth and development to the 
community. Moreover, mother should pay 
attention to the adequacy of nutritional intake 
before and during pregnancy.
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