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THE CALCULATION OF THE ROMANIAN CHILDREN’S WEIGHT AND HEIGHT BASED 
ON THE SIZE OF THE FOOT: POSSIBLE APPLICATIONS FOR EMERGENCY MEDICINE 
(Abstract): The research study focusses on the analysis of the statistical correlations between foot 
length measurements and enabling the calculation of the children’s (aged between 0-2 years) weight 
and height, in order to offer some support in situations that occur in the pediatric emergency 
department where the knowledge of the patient’s weight is useful in order to adjust the drug 
doses as precisely as possible. Key words: FOOT LENGTH, EMERGENCY, MEASUREMENTS, 
WEIGHT, CHILDREN 

INTRODUCTION
Starting from the phylogeny of the human 

foot, research studies carried out on isolated 
population groups (on national groups, as a 
rule), a generalisation of the information was 
attempted to be applied to the entire population 
of the world. The research data obtained so far 
have revealed that this objective seems rather 
impossible. But focussing the analysis on races 
or limited population groups, such as the ap-
plication of it strictly on the Romanian popula-
tion, yielded promising results, showing that 
the correlations are, nevertheless, possible.

Purpose. The purpose of this study was to 
establish a correlation between the length of the 
foot and the the subject’s height and weight for 
helping the doctors in emergency departments 
to administer treatment in close relation to the 
child’s weight. By measuring the length of the 
patient’s foot, doctors can calculate the height 
and in relation to the height and the growth 
curves they will approximate the child’s weight 
with the mention that in case the subject fits in 
another percentile the weight approximation 
must take this aspect into account, too.

MATERIAL AND METHODS
The measurement method is based on stand-

ard shoe sizes, in this case the maximum length 
of the foot. Even if this method has its own 
drawbacks given the possibility of a bigger hal-
lux, or the absence of it, or even some di-
formities which would result in an alteration of 
the length, yet this is the reommended proce-
dure. Its advantages are the ease of application 
(no specialised study is required) and the ease 
of measuring the patient’s foot. Based on the 
data revealed by studies published in scientific 
reviews (1,2,3), we wanted to start from simple 
data applicable to non-pathological feet (with-
out diformities, malformations, pathologies which 
will lead to alterations of sizes and shapes or 
amputations). Measuring foot-length is possible 
even when the child is in a critical state or in 
premature care units, because foot is always 
easily accessible (4).

Arch index. (the middle and right picture) 
Footprint with reference lines for calculating 
the arch index. The length of the foot (exclud-
ing the toes) is divided into equal thirds to give 
three regions: A – forefoot; B – midfoot; and 
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Fig. 1. Arch index calculation (5)

TABLE I
Demographic Characteristics of the Study Population

Age Male (n = 245) Female (n = 205) Total (n = 450)

< 1 month 81 62 143

1 month - 1 year 145 112 257 

1 year - 2 years 19 31 50 

C – heel. The arch index is then calculated by 
dividing the midfoot region (B) by the entire 
footprint area (i.e. Arch index = B/[A+B+C]).

RESULTS
Our study included 450 children, aged be-

tween 0 and two years. Distribution according 
to age groups is summarized in the table I. 

Statistical analysis performed with SPSS 19 
showed significant correlation between the length 
of the foot and the children’s height and weight.

The research results following a linear pro-
gression for the foot sizes between 4.5 and 
11.6 cm.

I must mention that not all the measures 
taken millimetrically with sliding callipers were 
encountered in the study group.

I must mention that these sizes are in ac-
cordance with the data of shoe makers all over 

the world. Thus, in the case of younger ages, 
at least, no population and race discrepancies 
are noticed.

CONCLUSIONS
Our study showed a statistically significant 

correlation between foot length and the child’s 
height and weight. If we can calculate the height 
based on foot length, then using growth curves, 
the weight of the child can be approximated. 
This study is useful in pediatric emergency 
departments, where drug dose adjustment is 
required based on patient weight. Children in 
critical conditions can not be transported to a 
scale in order to determine their body weight, 
and the use of age to assess the weight can give 
frequent errors, because of the malnutrition or 
prematurity.
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TABLE II
Relation between foot length and weight

The length of foot (cm) Weight (kg) The length of foot (cm) Weight (kg)
4.5 0.936 8.1 5.891
4.6 1.066 8.2 5.972
4.7 1.224 8.3 6.183
4.8 1.336 8.4 6.236
4.9 1.497 8.5 6.355
5.0 1.628 8.6 6.503
5.1 1.762 8.7 6.638
5.2 1.876 8.8 6.779
5.3 2.045 8.9 6.904
5.4 2.174 9.0 7.056
5.5 2.316 9.1 7.171
5.6 2.442 9.2 7.325
5.7 2.571 9.3 7.483
5.8 2.724 9.4 7.635
5.9 2.847 9.5 7.827
6.0 2.988 9.6 7.879
6.1 3.119 9.7 7.989
6.2 3.256 9.8 8.131
6.3 3.385 9.9 8.294
6.4 3.534 10.0 8.396
6.5 3.657 10.1 8.535
6.6 3.798 10.2 8.671
6.7 3.929 10.3 8.807
6.8 4.064 10.4 8.949
6.9 4.215 10.5 9.185
7.0 4.426 10.6 9.314
7.1 4.549 10.7 9.426
7.2 4.608 10.8 9.569
7.3 4.807 10.9 9.696
7.4 4.864 11.0 9.757
7.5 5.105 11.1 9.895
7.6 5.236 11.2 10.15
7.7 5.388 11.3 10.27
7.8 5.419 11.4 10.46
7.9 5.568 11.5 10.59
8.0 5.877 11.6 10.69

TABLE III
Infant Size Conversions (0 – 9 months) (6)

US Sizes Euro Sizes UK Sizes Inches CM

0 15 0 3.125” 7.9

1 16 0.5 3.5” 8.9

1.5 17 1 3.625” 9.2

2 17 1 3.75” 9.5

2.5 18 1.5 4” 10.2

3 18 2 4.125” 10.5
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