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Designation of small-for-gestational age according to seven fetal
growth charts in England's National Health Service: Retrospective
analysis of 3.2 million births
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Perinatal Institute, Birmingham, UK

Objective: The latest guidelines for antenatal management of small-for-gestational age (SGA)
babies do not specify which fetal growth charts to use. We investigated the SGA screen
positive rates of standards in current use in England.

Methods: A retrospective cohort study of electronic data recorded as part of routine care for
38 of the 42 NHS Integrated Care Boards (ICBs) in England was carried out. Rates of SGA
(<10th centile) weight at birth, were calculated according to seven fetal weight standards:
Hadlock," Intergrowth-21st (IG21; versions 20172 and 20203), World Health Organization*
(WHO), Fetal Medicine Foundation® (FMF), GROW Lite (UK average) and GROW (customised for
maternal height, weight, parity and ethnic origin).

Results: The cohort included 3,201,199 women with singleton pregnancies delivered between
2015 and 2025. There was wide variation in maternal characteristics between ICBs, including
ethnic origin (English: mean 65.6%, range 19.8-92.2) and high body mass index (BMI >30:
mean 24.8%, range 16.3-29.4). The range of centiles across all ICBs was wider for all
population-average standards and correlated significantly with ethnicity and maternal size.
The customised GROW standard had SGA (<10) rate of 13.4% and narrowest range across ICBs
(11.6-15.2%). Average SGA (<10) rates for term births (>37.0 weeks) were lowest for 1G21
(2017) (4.8%), highest for WHO and FMF (both 17.2%) and 12.3% with GROW (Table 1).

Conclusion: Uncustomised fetal weight charts in current NHS use do not reflect the average,
distribution and variation of birthweight in our maternity population and are likely to miss
fetuses at risk due to restricted growth.

References:
1. Hadlock FP, Harrist RB, Martinez-Poyer J. In utero analysis of fetal growth: a sonographic weight standard. Radiology,
1991;181(1). https://doi.org/10.1148/radiology.181.1.1887021

2. Stirnemann J, Villar J, Salomon L et al. International estimated fetal weight standards of the INTERGROWTH-21st Project.
Ultrasound in Obstetrics and Gynecology, 2017;49(4):478-486. https://doi.org/10.1002/uog.17347

3. Stirnemann J, Salomon L), Papageorghiou AT. INTERGROWTH-21st standards for Hadlock's estimation of fetal weight,
2020;56(6):946-948. https://doi.org/10.1002/u0g.22000

4. Kiserud T, Piaggio G, Carroli G et al. The World Health Organization fetal growth charts: a multinational longitudinal study of
ultrasound biometric measurements and estimated fetal weight. PLoS Medicine,
2017;14(1):e1002220. https://doi.org/10.1371/journal.pmed.1002220

5. Nicolaides KH, Wright D, Syngelaki A, Wright A, Akolekar R. Fetal Medicine Foundation
fetal and neonatal population weight charts. Ultrasound in Obstetrics & Gynecology. 2018; 52(1):44-51.
https://doi.org/10.1002/uo0g.19073



https://doi.org/10.1148/radiology.181.1.1887021
https://doi.org/10.1002/uog.17347
https://doi.org/10.1002/uog.22000
https://doi.org/10.1371/journal.pmed.1002220
https://doi.org/10.1002/uog.19073
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.70283

SGA <10th

Standard Pregnancies
Mean Range
Hadlock All 13.6 11.1-19.6
e M 12.6 10.1-18.5
1621 2017 All 5.5 4.3-8.5
e Term 48 . 3.6-7.7
All 8.4 6.6-12.6
o Tem. 75 58-116
WHO All 18.1 15.2-25.4
e TErM 17.2  143-245
EME All 18.7 15.6-26.0
e TErM 17.2 14.1-245
GROW Lite All 12.3 10.0-17.8
..................... feem . 112 9.0-16.7
GROW All 134 11.6-15.2
Term 12.3 10.5-13.9

Table 224.1 Fetal weight standard averages and ranges across ICBs, for all and for term only
(>37 weeks) births (N=3,201,199).



