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ABSTRACT
Background

Prevention of stillbirths relies on antenatal identification of babies at-risk due to growth restriction.
Fetal growth charts vary in antenatal screen positive rates for smallness for gestational age (SGA), with
INTERGROWTH-215t charts recording the lowest SGA rates. We wanted to investigate the effect the
introduction of INTERGROWTH had on stillbirth rates.

Methods

We studied the North East & North Cumbria (NENC) region of the National Health Service (NHS),
whose 8 maternity hospitals moved in April 2024 from customised GROW to INTERGROWTH fetal
weight charts. We assessed screen positive rates for SGA, defined as <10t centile, according to
published maternity services statistics for 3 month periods before and after the March/April 2024
change over. Annual stillbirth rates for 2023 and 2024 for these hospitals were obtained from the
Office for National Statistics. We also compared as a control group the SGA and stillbirth rates with 8
pre-selected, birthrate-matched hospitals that continued with GROW charts over the same time

period.
Findings

The average SGA screen positive rate in NENC dropped by 49%, from 9.7% to 4.9%, after the change
from GROW to INTERGROWTH charts, and stayed at similar levels (11.7% and 11.3%) in the birthrate-
matched hospitals that continued with GROW in 2024. Stillbirth rates (per 1000) in NENC increased
from 3.15in 2023 to 4.16 in 2024 (p<0.05), representing a 31.9% increase. In the matched group, the
stillbirth rate reduced slightly from 3.36 to 3.09 (-8.1%; p=0.46). NENC's stillbirth rate (3.15) was
similar to that of the matched hospitals (3.36) in 2023 (-6.3%, p=0.65) but rose in 2024 to 4.16, 34.5%
higher than that in the matched hospitals (3.09; p<0.05). Examination by Bradford Hill criteria

indicated that the increase in stillbirth rates was causally related to the drop in screen positive rates.

Interpretation
INTERGROWTH fetal weight charts miss babies at risk of fetal growth restriction. Their use can result
in an increased rate of stillbirth and therefore cannot be recommended for growth surveillance in

maternity populations where their application results in a low screen positive rate.
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RESEARCH IN CONTEXT

e Evidence before

Small for gestational age (SGA) fetuses are at increased risk of stillbirth, and early recognition
reduces the risk by prompting further investigations and timely delivery. Observational studies
have shown that the international INTERGROWTH fetal weight chart identifies fewer fetuses and

newborns than the customised GROW chart used in the majority of NHS hospitals.

e Added Value
The screen positive rate of SGA reduced significantly by nearly a half (49%) in the hospitals that
switched from GROW to INTERGROWTH charts. Over the same period, the stillbirth rate increased
significantly in the INTERGROWTH using hospitals, while they remained at the same level in the

hospitals that continued with GROW.

e |mplications of all the available evidence

INTERGROWTH charts are not suitable for the UK NHS population as they fail to recognise a large
proportion of fetuses at risk due to possible FGR. Standards for fetal growth assessment need to
represent local populations, and be individually adjustable for maternal constitutional variation

which affects normal fetal size and growth.



INTRODUCTION

Stillbirth prevention is a central aim of antenatal care !, and fetal growth restriction (FGR) is a frequent
antecedent of fetal demise and found in many cases of stillbirth that were previously designated
unexplained and, by implication, unavoidable 2. A small-for-gestational age (SGA) fetus has an eight-
fold increased risk of stillbirth, and antenatal detection reduces this risk by half 3. Antenatal
recognition of SGA can prompt further investigation and, where indicated, timely delivery of the at-

risk fetus.*

Improved antenatal detection of the SGA fetus has therefore been a key target in the UK’s national
health service (NHS), with programmes like the Growth Assessment Protocol (GAP) ®> and NHS
England’s Saving Babies’ Lives Care Bundle ¢ having contributed to year-on-year reductions in stillbirth
rates over the last decade, after having been stagnant for many years 7. The 2013 Royal College of
Obstetricians and Gynaecologists’ (RCOG) FGR guideline 8 helped further by emphasising early
pregnancy risk assessment and recommending serial third trimester scans for pregnancies at risk. It
also endorsed customised growth charts (GROW — gestation related optimal weight) ° 0. GROW is
provided as an integral part of the UK GAP programme as well as to centres internationally, to
personalise assessment of fetal weight and birthweight by adjusting for constitutional variation

affecting fetal size, including maternal height, early pregnancy weight and ethnic origin.

Several population-average, one size-fits all standards have since been published, including those by
the INTERGROWTH-21%t consortium for birthweight 1, ultrasound fetal growth parameters > and
estimated fetal weight 3. The RCOG in its latest FGR guideline ** summarised and referenced a number
of charts but decided not to endorse any, and instead recommended that NHS hospitals should check
whether the chart they used was appropriate for their local maternity population. Since the RCOG no
longer recommended a specific chart to use, a number of hospitals switched from GROW to
INTERGROWTH charts, the latter being freely available as a formula integrated into ultrasound and
maternity information systems, and not requiring the licensed GROW app software with algorithm to

customise charts for each pregnancy.

Since publication of the new RCOG guideline 14, informal reports of missed at-risk cases emerged from
clinicians whose hospitals had taken up INTERGROWTH charts. In one NHS hospital the sad stillbirth
of baby girl Maia Devlin Corfield due to unrecognised fetal growth restriction at term prompted her
bereaved parents to investigate the role of the INTERGROWTH charts used in her care. They believed
that the charts painted an inaccurate picture of Maia’s health. They subsequently undertook a
Freedom of Information (FOI) survey % of all NHS hospitals to ascertain what charts they use, since

when, and whether the chart was tested by the hospitals for suitability in their populations, as



stipulated in the RCOG guidelines . Their survey found that only a small proportion of hospitals using
INTERGROWTH charts reported to be following RCOG guidance to ensure they were identifying the
right proportion of small fetuses. Subsequent analysis of hospitals’ own reports published in NHS
England’s Maternity Services Monthly Statistics (MSMS) ¢ showed that a change from GROW to

INTERGROWTH charts resulted in an average drop of screen positive rates by 44% 7.

We set out to investigate the effect this reduction in antenatally designated SGA cases may have on
stillbirth rates as recorded by the Office for National Statistics (ONS), with the hypothesis that they
may increase if babies at risk due to being SGA are not recognised antenatally. We examined ONS
data covering the 8 NHS hospitals of North East and North Cumbria, which moved together as a
regional fetomaternal medicine network from GROW to INTERGROWTH charts in March and April
2024. According to the FOI survey, both the original INTERGROWTH fetal weight standard published

in 20171 and its 2020 version ® were in use in NENC.

METHODS

Study design

This was a cohort study of two groups of NHS hospitals compared contemporaneously, and each
longitudinally, over a 2 year period (2023 and 2024). All data were completely anonymised and ethical

approval was not required.
Participants

Group 1 consisted of pregnant women giving birth in one of the 8 NHS hospitals that make up the
North East and North Cumbria region (NENC). Up to February 2024, these hospitals were in the Growth
Assessment Protocol (GAP), a programme using customised GROW charts to assess fetal growth, and
in March and April 2024, all hospitals switched to INTERGROWTH charts. Group 2 were 8 GAP hospitals
that used GROW charts in 2023 and 2024, preselected and matched according to MSMS listed

birthrateste.
Data

A sensitivity analysis was undertaken to examine similarity of characteristics between the groups,
based on routinely recorded, anonymised data of pregnancies in 2023, when both groups were in the

GAP programme using GROW.

The Maternity Services Monthly Statistics'® include performance of NHS hospitals on indicators of

Element 2 of the Saving Babies Lives (SBL) care bundle, of which version 2 was operational at the time®.



The relevant metric monitored was the antenatal identification (screen positive rate) of SGA, defined
as <10t centile. The NENC hospitals switched from GROW to INTERGROWTH in March/April 2024, as
seen in the sudden reduction and halt of monthly births recorded in the GROW App (Supplementary
Figure S1), and as also confirmed by the hospitals’ FOI responses **. We ascertained antenatal SGA
identification rates for three months before (December 2023 to February 2024) and after (May to July
2024) the switch from GROW to INTERGROWTH in 7 of the 8 NENC hospitals, excluding one with
missing data. In the group of hospitals continuing with GROW, only two units had submitted complete
data to MSMS ¢, therefore screen positive rates were ascertained from GROW App PowerBI data
provided for the hospitals’ own rolling audit. Such GROW App data was available for 7 of the 8
matched hospitals and were calculated for the same three month periods before and after the

March/April 2024 transition period.

Outcome

The primary outcome was stillbirth, defined as a baby born without signs of life from 24 weeks of
pregnancy. The ONS maintain the national births dataset with variables including outcome
(live/stillbirth) and Middle Layer Super Output Area (MSOA) of maternal residence. By mapping
MSOA’s to NHS catchment areas?®, number of births and stillbirth for the NENC and matched GROW-
continuing hospitals can be reported. An excerpt of such data for 2023 and 2024 with identified

hospitals in the two groups was requested from ONS and released in October 2025. 2°
Statistical analysis

Stillbirth rates were compared between 2023 & 2024 as well as between NENC and matched GROW-
continuing hospitals with two-proportions Z-test. Statistical analysis was performed using Excel (2016;

Microsoft, TX, USA)

RESULTS

The constituent hospitals of the NENC and birthrate-matched groups are displayed in Supplementary
Table S1. Table 1 lists maternal and pregnancy characteristics according to routinely recorded 2023

GROW data, showing close similarities between the groups.

Figure 1 displays the average antenatal SGA (<10tcentile) identification rates for the 7 NENC and 7
matched hospitals with data, for the 3 month periods before and after the switch to INTERGROWTH.
The NENC group had a significant reduction in SGA identification rates from 9.7% to 4.9% - a drop by
49.1% (C.I. 45.0 — 57.5%). In the matched group the SGA identification rate was similar over the two
time periods (11.7% and 11.3%).



Table 2 shows two analyses of stillbirth rates (per thousand): First, comparison between NENC and
GROW-continuing hospitals showed rates similar in 2023, but a significant increase in 2024 in NENC
to 4.16, 34.5% higher than in the GROW-continuing hospitals. Second, comparing before and after the
switch in charts, 2024 showed a significant increase in stillbirth rate in NENC by 31.9%, representing

27 additional deaths, while in GROW-continuing hospitals there was a non-significant decrease by 8%.

These changes are illustrated in Fig 2, and include also the stillbirth trend according to ONS’ national
report 2! which, similar to the matched GROW-continuing group, decreased slightly over the two

years.

The findings were examined using Bradford-Hill criteria?? which suggested that the observed

associations were causal (Supplementary Table S3).

DISCUSSION

The change to INTERGROWTH charts in the NENC Region resulted in two main findings : 1. a drop in
screen positive rates of SGA by nearly a half (49%), from 9.7% to 4.9%, and 2. a significant increase in
2024 stillbirth rates by 32% when compared against the same hospitals’ 2023 rates, and an increase

also by 35% when compared with the matched group of hospitals that continued with GROW in 2024.

This study is to our knowledge the first to demonstrate an instantly observable effect of introduction
of INTERGROWTH charts on stillbirth rates, although the finding is not surprising considering foregoing
evidence. The publications of the INTERGROWTH-21t consortium’s fetal growth and birthweight
standards in 2014 112 were welcomed at first, and universal adoption encouraged as ‘the best
available answer to how unborn babies should be growing’ 23. However questions about suitability for
the UK arose already in 2015, when a preliminary analysis of fetal weight SGA limits based on
INTERGROWTH’s ultrasound parameters 12 showed that its low screen positive rate would miss 57%
of cases with significantly increased stillbirth risk when compared to the GROW standard
recommended nationally at the time 2%, This was followed by reports of the INTERGROWTH fetal
weight and birthweight standards missing at-risk cases in multi-ethnic populations 2°, various low,
middle and high income country cohorts 2%, in the current NHS population ?7 and in pregnancies with
chronic hypertension 28 and maternal obesity %°. In comparative studies with other population based
standards, INTERGROWTH’s fetal and neonatal weight charts consistently displayed the lowest SGA

rates in cohort studies in Europe 3° and Australia 31, and excessively high SGA rates in India32.

The direct effect of reduced screen positive rates on increasing stillbirths is consistent with evidence
in reverse, namely that improved detection of SGA is associated with a reduction in stillbirths. This has

been shown in an NHS England commissioned longitudinal evaluation of the Saving Babies Lives’



program on fetal growth pre- and post its implementation in 2015 33, It included 19 hospitals, 17 of
which were in the GAP programme using GROW charts, and observed significant increases in SGA
detection rates and reduction in stillbirth rates 33 . Prior to that, introduction of GROW charts in 3 NHS
regions with associated training was shown to be responsible for a significant reduction in regional
and national stillbirth rates in 2012 34, and a ten year longitudinal analysis observed a dose-response
relationship between improved antenatal SGA detection in the GAP programme and reduction in ONS
reported stillbirth rates.3> Similarly, we are able to show here that in reverse, the association between

reduced antenatal identification of SGA and increase in stillbirths is causal (Table S3).

Strengths of the study include the ability to measure a ‘hard’ but rare outcome like stillbirth by
comparing a whole region’s stillbirth rate, when all its hospitals changed charts at the same time. The
Office for National Statistics is a neutral, high quality source of stillbirth data. As shown in
Supplementary Table S2, stillbirths increased in 7 of the 8 NENC hospitals but individually, numbers
were too small for the trend to become immediately apparent and statistically significant. This
highlights the difficulties in assessing effectiveness of prevention programmes of stillbirths and other
serious outcomes at individual hospital level. The designation of calendar year time periods could be
considered a limitation, as the 2024 cases included the first two months, January & February, before
the switch of charts. However this in fact suggests that the adverse INTERGROWTH effect on stillbirth
rate was strong enough to reach significance already before being in use for a complete year. National
data for 2025 will be released by ONS in or after May 2026. Another potential limitation is that
contributing effects of other factors are not known. Withdrawal from the GAP programme ceased
ongoing training, helpdesk support and rolling audit as well as the use of GROW charts. As shown in
the DESIGN Trial, use of customised GROW charts can reduces stillbirth rate even when assessed
against a fetal weight standard with a similar but uncustomised screen positive rate, by improved
recognition of the growth restriction associated risk specific to each individual mother and fetus 3637,
However the single largest effect observed here was likely to have been the sudden drop in fetuses

being recognised as at risk due to being SGA.

The diminished ability of INTERGROWTH charts to identify SGA in our population can be attributed to
two main factors: while proposed as a global ‘one size fits all’ standard based on a cohort of healthy
mothers with low risk pregnancies, the data originates from eight high, middle and low income
countries', and ends up not being suitable for either because of the variation in national averages of
term birthweight 2638, The effect of its designated ‘universal’ tenth centile cut-off, for example, is too
high for India, resulting in high SGA rates 32, and too low for 15 European countries, thereby missing

at-risk cases identified by national charts 30, At individual level, it also misses constitutional variation



in maternal characteristics that affect normal fetal growth, which are adjusted for by customised

charts and are particularly relevant in heterogeneous, multi-ethnic populations 3°.

NHS England’s Saving Babies Lives guidelines %° currently define <3™ centile as ‘FGR’ and 3"<10t
centile as ‘SGA’, without stipulating which standard should be used to calculate the centile for the
ultrasound estimated fetal weight. A fetus found to be FGR is to be delivered before 38.0 weeks and
if SGA, by 40.0 weeks. There are several problems with such guidance. National monitoring of
processes, including recommended interventions, or omissions to intervene, are meaningless if the
same standard defining screen positivity is not used throughout. Birthweight also needs to be
recorded to ascertain actual antenatal SGA detection rates, and thereby evaluate how many
interventions were false negative, i.e. SGAs missed by antenatal surveillance and scan measurement,

or undertaken unnecessarily due to false positive antenatal assessment of SGA.

Going forward, it is important that guidelines reflect all up-to-date evidence. An important factor that
has been missing in SBL guidelines and NHS England audits is the standardised assessment of fetal
growth velocity based on serial scan measurements of fetal size, which can detect many fetuses at-

risk due to slow growth without being SGA.#
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Table 1 — Descriptives of pregnancies recorded within GROW App in 2023

NENC Matched hospitals
(N=23,270)* 5 (N=28,234)
N %) N (%)
(unless otherwise stated) (unless otherwise stated)

Maternal height Mean (SD) 164.9 (6.6) 164.9 (6.6)

Maternal weight Mean (SD) 75.7 (19.0) 74.8 (18.6)

Median (IQR) 72 (62 - 86) ! 71 (61 - 85)

Body mass index Mean (SD) 27.8 (6.5) 27.5 (6.5)

Median (IQR) 26.5 (22.9-316) |  26.2 (22.7-31.1)

<18.5 611 26 712 2.5

>35 3,348 144 3721 13.2
Ethnicity ®

British European 19,243 82.7 22,503 79.7

South Asian 1,023 441 1,093 3.9

East European 522 2.2 1,634 5.8

Other 2,482 10.7 : 3,004 10.6
Parity

10,825 46.5 | 12,618 44.7

7,529 32.4 9,712 344

2,923 126 3,501 12.4

3+ 1,993 86 2,403 8.5
Neonatal sex

Male 11,894 51.1 14,268 50.5

Female 11,371 48.9 13,956 49.4

Gestational age Mean (SD) 273.5 (13.1) 274.2 (13.6)

Median (IQR) 275 (269 - 281) 276 (270 - 282)

<37 weeks 1,826 7.8 2,138 7.6

Birthweight Mean (SD) 3302 (563) 3342 (568)

NENC, North East and North Cumbria; * NENC total reduced because data not entered in one hospital;
SD, standard deviation; IQR, interquartile range ® Ethnicity listed in regional groups recorded in GROW App
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Table 2
Stillbirth rates in NENC vs matched GROW-continuing hospitals in 2023 and 2024 %°

NENC Continuing GROW NENC vs matched hospitals
Births  Stillbirths . Births Stillbirths '

Year N n /1000 N N /1000 % diff P value
2023 28250 89 315! 30629 103  3.36 6.3 0.65
2024 27914 116 ‘_‘_-_1_6_;________3_9_7_59________9_5 _______ _3_-9_92_5, ______ 345 ... <0.05_
2024 vs 2023 % diff P value : % diff P value :

319  <0.05: -8.1 0.46 |

NENC, North East and North Cumbria.
P values were calculated using two proportions Z tests.
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Figure 1 Three month average SGA (<10 centile) antenatal screen positive rates for
NENC and matched hospitals, pre-switch (December 2023 to February 2024) vs
post switch (May to July 2024) to INTERGROWTH charts.

SGA rate (%)
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8.0
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Pre-switch Post-switch
B NENC 9.7 49
B Matched 11.7 11.3

One hospital from each of the NENC and matched groups were not included as they
were not submitting < 10t centile data.



Figure 2 —Stillbirth rates in North East and North Cumbria, matched GROW- continuing
hospitals and national stillbirth rates, 2023 - 2024

Stillbirth
Rate (/1000)
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——GROW 3.36 3.09
=l-FEngland 3.94 3.83

NENC, North East and North Cumbria. England represents national stillbirth rates (ONS %%)



