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improve the detection of SGA infants. Specifically, in 
our population, the application of the customized assess-
ment led to the identification of an additional 6 % of SGA 
infants that had not been detected with the population-
based method. 

The customized model had been initially proposed by 
Gardosi et al during the 1990s. After reviewing more than 

4,000 pregnancies in the United Kingdom, the authors 
found that 28 % of the infants that had been traditionally 
classified as SGA by conventional population-based cen-
tiles were, in fact, within normal limits15,17. Conversely, 
24 % of the infants designated as SGA by customized 
centiles had not been identified by the standard unadjust-
ed centiles15,17. A subsequent study nearly two decades 
later found that customized growth charts identified five 
times more SGA infants (13.5 %) than standard charts 
(2.3 %)10. The model has been thereafter applied in sev-
eral term populations in the developed countries with 
similar findings1,4-10. Several studies also demonstrated 
that using customized centiles, an additional 7 % to 14 
% of SGA infants missed with population-based centiles 
could be identified5,9. Overall, large population cohort 
studies in France, Spain, and the United States demon-
strated that customized centiles were more sensitive in 
detecting SGA infants1,6,7. In line with the previous stud-
ies, our findings suggested that the utilization of custom-
ized centiles led to detecting a significant number of SGA 
infants whom the traditionally population-based centiles 
had missed.

In the current study, we also assessed whether pop-
ulation-based or customized centiles were more helpful 
in predicting perinatal morbidity. Although customized 
centiles have been proven more sensitive in detecting 
SGA infants, the evidence regarding the related clini-
cal importance remains scarce. The study by Carberry 
et al demonstrated that the customized reference had a 

Table 1: Maternal 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

Maternal age (years) 30.9 ± 5.8 30.1 ± 6.1 30.2 ± 5.8 31 ± 5.8 0.481
Maternal weight (kg) 67.2 ± 15.5 65 ± 16.5 69.4 ± 27.2 67.1 ± 14.4 0.529
Maternal height (cm) 165.1 ± 6.4 165.5 ± 6.3 163.9 ± 5.1 165.2 ± 6.4 0.505
Maternal BMI 24.6 ± 5.7 23.7 ± 5.8 25.9 ± 11.2 24.6 ± 5.7 0.270
Maternal BMI category 0.160
   <18.5 21 (3) 4 (10) 2 (5) 15 (3)
   18.5-24.9 436 (67) 26 (70) 28 (67) 383 (66)
   25-29.9 125 (19) 4 (10) 7 (17) 114 (20)
   >30 75 (11) 4 (10) 5 (11) 66 (11)
Weight gain during 
pregnancy, kg 13.9 ± 10.3 15.6 ± 28.2 12.4 ± 5.8 13.9 ± 8.3 0.464

Parity 0.131
   Nulliparous 293 (45) 15 (40) 21 (50) 257 (45)
   1 256 (39) 18 (47) 10 (24) 228 (40)
   2 77 (12) 5 (13) 7 (17) 65 (11)
   3+ 31 (4) - 4 (9) 27 (4)
Gestational diabetes 35 (5) 3 (8) 4 (10) 28 (5) 0.365
Hypertension 15 (2) - 2 (5) 13 (2) 0.424

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, BMI: body mass index. Customized and population only SGA are identical to population SGA infants.

Figure 1: The receiver operating characteristic curve show-
ing how many infants with perinatal morbidity were cor-
rectly identified by customized in comparison to population-
based centiles.




