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limited impact on predicting neonatal morbidity among 
term infants11. In accordance, Charkaluk et al suggested 
that customization did not significantly improve the de-
tection of infants at risk of poor cognitive outcomes19. A 
recent study, including nearly a million infants born over 
19 years in Scotland, concluded that partially customized 
centiles did not identify more infants at risk of death than 
non-customized centiles20. The authors could not fully 
customize infants due to missing maternal weight and 
ethnicity data; however, they found that increased risk 
was evident at term infants with a birth weight lower than 
the 25th centile, irrespective of whether non-customized 
or partially customized centiles were used20. Moreover, 
a Swedish population-based cohort study between 2006 
and 2015, evaluating term singleton births with popula-
tion-based and customized charts, recorded an increased 
proportion of infants below the median using the custom-
ized centiles21. The authors concluded that an adverse 
perinatal outcome was differently related to each chart 
cut-off limit; however, it was similar in the smallest 5 
% of the population21. In the same aspect, the second-
ary evaluation of the Generation R study, which included 
6,052 participants in the Netherlands, revealed that cus-
tomized charts were not superior to population charts at 
identifying SGA newborns at increased risk of adverse 
outcomes at later age22. Finally, a meta-analysis by Chi-
ossi et al evaluating the effectiveness of customization 
compared to population-based charts for predicting ad-
verse outcomes included 20 observational studies and 
concluded that both growth charts could identify SGA in-
fants without evidence of the superiority of any method14. 
Our findings were in line with previous studies, suggest-

ing that the customized centiles had no better impact than 
the population-based centiles in detecting term infants at 
risk of perinatal morbidity.

The fact that both customized and population-based 
centiles were of similar prognostic value in detecting 
perinatal morbidity is particularly important when in-
cluding only term infants. In general, term infants pres-
ent low morbidity, and therefore, customization would 
provide limited benefit. Besides, in preterm infants, the 
customized model based on ultrasonography-estimated 
fetal weight presents a substantial difference compared 
to the population-based reference, while in term infants, 
those references differ a little23. Nonetheless, the preg-
nancies associated with prematurity should be mostly 
considered pathological rather than normal, while mostly 
prematurity is known to be linked with growth restriction 
and increased morbidity24,25. Thus, although the adjust-
ment for the maternal weight, height, or other factors may 
improve the amount of SGA detected infants, it fails to 
detect which infants need closer monitoring. 

The main strength of our study is that it is novel in 
evaluating the effectiveness of customized in compari-
son to population-based centiles in a Greek cohort. The 
main limitation of the current study arises from its single-
center design. Given that our study was conducted in a 
population with homogenous characteristics, the adjust-
ment for factors with little variation might have a limited 
effect. Also, our study population was restricted only to 
term infants, and thus the generalization of our findings is 
limited. Notably, no population-based only SGA infants 
were detected in our study. In previous studies, constitu-
tional SGA infants have been reported in 1 % to 12 %1,4,6. 

Table 2: Neonatal characteristics of the entire study population, the customised only small for gestational age (SGA), the cus-
tomised and population SGA, and the non-SGA infants.

Study 
population

(n =657)

Customized only 
SGA

(n =38)

Customized and 
Population-based 

SGA (n =42)
Non-SGA 
(n =577) p

Gestational age (weeks) 38.3 ± 1.1 38.3 ± 1.1 38.3 ± 1.4 38.3 ± 1 0.878
Birth weight (g) 3,152 ± 469 2,638 ± 240 2,391 ± 295 3,152 ± 469 <0.001
Head circumference (cm) 34.2 ± 1.5 33.1 ± 1.1 32.3 ± 1.5 34.4 ± 1.5 <0.001
Length (cm) 50.2 ± 2.4 48.9 ± 2 47.4 ± 3 50.5 ± 2.2 <0.001
Gender, male 352 (54) 19 (50) 24 (57) 309 (54) 0.816
Perinatal morbidity 53 (8) 16 (42) 13 (31) 24 (4) <0.001

Continuous variables are expressed as means ± standard and p value is of one-way ANOVA with Bonferroni posthoc analysis. Categorical 
variables are expressed as numbers with percentages in brackets and p value is of Pearson’s chi-square test or Fisher’s exact test. n: number, 
SGA: small for gestational age. Customized and population only SGA are identical to population SGA infants.

Table 3: The sensitivity, specificity, positive predictive value, and negative predictive value of customized and population 
centiles. 

Sensitivity Specificity
Positive 

Predictive 
value

Negative 
Predictive value

Customized centiles 
SGA infants (n =80) 0.36 0.96 0.54 0.91
Population-based centiles 
SGA infants (n =42) 0.30 0.93 0.24 0.95

 SGA: small for gestational age.




