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Validation of the finger counting method
using the Monte Carlo simulation
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Purpose: The dose of drug and the size of instrument are determined based on children’s weight. We aimed to validate the
finger counting method (FCM) for weight estimation in Korean children using the Monte Carlo simulation.

Methods: We estimated the weight of Korean children aged 1 to 9 years by the FCM. These measurements were compared
with the weight extracted by the Monte Carlo simulation applied to the “2007 Korean Children and Adolescents Growth
Standard”. Pearson correlation coefficients (r) were measured to assess the correlation between the weight extracted by the
simulation and that estimated by FCM. Bland-Altman analyses were performed to assess the agreement between the weight
extracted by the simulation and that estimated by FCM and 2 other well-known pediatric weight estimation formulas (the
Advanced Pediatric Life Support and Luscombe formulas).

Results: Data regarding 9,000 children’s weight selected by age and gender was randomly extracted using the simulation.
We found a positive correlation between the weight estimated by the FCM and the weight extracted (in boys, r = 0.896, P <
0.001; in girls, r = 0.899, P < 0.001). The FCM tended to underestimate weight in the children aged 7 years or old.
Conclusion: This article suggests the usefulness of FCM in weight estimation, particularly in children younger than 7 years.
With appreciation of the limitation in older children, the FCM could be applied to emergency practice.
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Fig. 1. Histograms showing the weight of children aged 1 to 9 years extracted by the Monte Carlo simulation (A: boys, B: girls). In
the normal range of weight of each group (5-95 percentile), we randomly extracted 9,000 numbers by the simulation so that they do
not show a specific distribution.
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Fig. 2. Box plots of the weight of children aged 1 to 9 years extracted by the simulation (A: boys, B: girls).
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Table 1. Proportion of weights estimated using the finger counting
method within 10% and 20% of weight extracted by the Monte
Carlo simulation

Gender Within 10%, % Within 20%, %
Boy 414 (40.3-42.4) 80.5 (79.6-81.3)
Girl 39.0 (38.0-40.0) 69.1 (68.1-70.1)

Values are expressed as point estimate (95% confidence interval).

I‘I.'.} M

=
[ ey |

2. FCMoj| cit
REhER ABHOIHE B3] 25U AT FOMO

2 24 AFL ROl ¥ 4BUAS Bk, ¢
=0.896, P € 0.001; oo}, r =0.899, P <0.001) (Fig. 3).
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Fig. 3. Positive correlation between the weight estimated by the finger counting method and that extracted by the simulation (A:
boys, B: girls).

Table 2. Bland-Altman statistics about the 3 pediatric weight estimation methods

Mean Lower limit of Upper limit of

(G5 Rl difference, kg agreement, kg agreement, kg
Boy Finger counting method 1.74 -5.56 9.04
Luscombe formula -0.26 -7.39 6.87
APLS formula 3.74 -4.54 12.02
Girl Finger counting method 0.80 -5.95 7.54
Luscombe formula -1.20 -8.04 5.63
APLS formula 2.80 -4.76 10.35

APLS: Advanced Pediatric Life Support.
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Fig. 4. Bland-Altman plots showing the 3 pediatric weight estimation methods. These plots are to compare the weight extracted by
the simulation to those estimated using the finger counting method (A, D), the Luscombe formula (B, E), and the Advanced
Pediatric Life Support formula (C, F). The X and Y axes represent the difference between and the average of the 2 paired
quantitative measurements, respectively. Compared to the weight extracted by the simulation, the 3 methods seem to exceed the
limit of agreement with the increase in age (especially in the children aged 7 years or older).
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Appendix 1. Bland-Altman plots with differences as percentage (A: boys, B: girls).

66

Difference as percentage, (%)

Differences as percentage, (%)

-20

1177///
1

-20.8

10 15 20 25 30 35
Mean of simulated weight and finger estimation, kg

17///,

1]/

246

-40

T T

10 15 20 25 30 35
Mean of simulated weight and finger estimation, kg

Pediatric Emergency Medicine Journal




