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Objective To examine the predictive performance of the relevant
guideline by the Royal College of Obstetricians and Gynaecologists
(RCOG) for neonates that are small for gestational age (SGA),
and to compare the performance of the RCOG guideline with that
of our competing risks model for SGA.

Design Prospective observational study.

Setting Obstetric ultrasound departments in two UK maternity
hospitals.

Population A total of 96 678 women with singleton pregnancies
attending for routine ultrasound examination at 19-24 weeks of
gestation.

Methods Risks for SGA for different thresholds were computed,
according to the competing risks model using maternal history,
second-trimester estimated fetal weight, uterine artery pulsatility
index and mean arterial pressure. The detection rates by the
RCOG guideline scoring system and the competing risks model
for SGA were compared, at the screen positive rate (SPR) derived
from the RCOG guideline.

Main outcome measures Small for gestational age (SGA), <10th
or <3rd percentile, for different gestational age thresholds.

Results At an SPR of 22.5%, as defined by the RCOG guideline,
the competing risks model predicted 56, 72 and 81% of cases of
neonates that are SGA, with birthweights of <10th percentile,
delivered at >37, <37 and <32 weeks of gestation, respectively,
which were significantly higher than the respective figures of 36,
44 and 45% achieved by the application of the RCOG guideline.
The respective figures for neonates that were SGA with
birthweights of <3rd percentile were 66, 79, 85 and 41, 45, 44%.

Conclusion The detection rate for neonates that were SGA with
the competing risk approach is almost double than that obtained
with the RCOG guideline.

Keywords Bayes’ theorem, estimated fetal weight, fetal growth
restriction, likelihood, mean arterial pressure, pyramid of prenatal
care, second-trimester screening, small for gestational age, survival
model, uterine artery doppler.

Tweetable abstract The competing risks approach for the
prediction of SGA performs better than the existing RCOG
guideline.

Please cite this paper as: Papastefanou I, Nowacka U, Buerger O, Akolekar R, Wright D, Nicolaides KH. Evaluation of the RCOG guideline for the prediction
of neonates that are small for gestational age and comparison with the competing risks model. BJOG 2021;128:2110-2115.

Introduction

Neonates that are small for gestational age (SGA) neonates
are at an increased risk of adverse perinatal outcomes and
the development of metabolic and cardiovascular diseases
in adult life." > National societies have issued guidelines for

SGA screening, antenatal monitoring and the timing for
the delivery of pregnancies suspected to be SGA.® However,
the best policy for identifying fetuses that are SGA remains
under debate.” The traditional approach is to identify a
high-risk group for SGA by the application of a scoring
system. For example, in the UK, according to guidelines
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published by the Royal College of Obstetricians and Gynae-
cologists (RCOG), a scoring system is applied to identify a
high-risk group for SGA in need of serial ultrasound scans
from 26 weeks of gestation onwards.® The high-risk group
consists of two subgroups: the first subgroup is made up of
pregnancies with any one major risk factor (Table S1); and
the second subgroup involves women with any three or
more minor risk factors (Table S1) who also have abnor-
mal uterine artery Doppler at 20-24 weeks of gestation.®
Abnormal uterine artery Doppler is defined as a uterine
artery pulsatility index (UtA-PI) of >95th percentile and/or
the presence of notching in the waveform. In the cases with
three or more minor risk factors and normal uterine artery
Doppler at 20-24 weeks of gestation, it is recommended
that a scan is offered at some stage during the third trime-
ster of pregnancy.

An alternative method for the prediction of neonates
that are SGA is to consider SGA as a spectrum disorder,
the severity of which is continuously reflected in both the
gestational age at delivery (GA) and the Z-score of birth-
weight for gestational age.” "> Conceptually, this approach
is similar to the competing risks model for the prediction
of pre-eclampsia.'* The building block of the competing
risks model for SGA is a patient-specific joint distribution
of Z and GA, which is obtained by combining a history
model with the multivariate likelihood of biomarkers
according to Bayes theorem.”'? Risk computation is feasi-
ble for any chosen cut-off in GA and Z, at any stage of
pregnancy, by adding any desired biomarker in the same
model.

The objectives of this study were first to examine the
predictive performance for neonates that were diagnosed as
SGA by the policy suggested by RCOG, and second to
compare the performance of the RCOG guideline with that
of the competing risks model for SGA.

Methods
Study population and design

The data for this study were derived from prospective
screening for adverse obstetric outcomes in women attend-
ing for routine pregnancy care between 19" and
247 weeks of gestation at King’s College Hospital and
Medway Maritime Hospital, UK, between 2011 and 2020.
At this visit we: (i) record maternal demographic character-
istics and medical history; (ii) carry out an ultrasound
examination for fetal anatomy and growth; (iii) measure
the left and right UtA-PI, either by transvaginal or transab-
dominal colour Doppler ultrasound, and calculate the
mean value of the two arteries;'>!® and (iv) measured the
mean arterial pressure (MAP) by validated automated
devices and a standardised protocol.'” The majority of
UtA-PI measurements were carried out transvaginally,

Prediction of small for gestational age neonates

because at the same time we were measuring cervical
length; the transabdominal approach was used when
women declined transvaginal sonography. The fetal head
circumference, abdominal circumference and femur length
were measured and the estimated fetal weight (EFW) was
calculated with the Hadlock formula,'® because a systematic
review identified this as being the most accurate model."

Gestational age was determined by the measurement of
fetal crown—rump length at 11-13 weeks of gestation or
fetal head circumference at 19-24 weeks of gestation.”**'
The inclusion criteria for this study were singleton preg-
nancies delivering a non-malformed live birth or stillbirth
at >24 weeks of gestation. We excluded pregnancies with
aneuploidies and major fetal abnormalities. Women gave
written informed consent to take part in the study. Details
of ethical approval are given in the relative section.

Study funding

This study was supported by grants from the Fetal Medi-
cine Foundation (UK Charity no. 1037116). This body had
no involvement in the study design, in the collection, anal-
ysis and interpretation of data, in the writing of the report
and in the decision to submit the article for publication.

Outcome measures

Data on pregnancy outcome were collected from hospital
maternity records or the general medical practitioners of
the women. The outcome measures of the study were the
birth of a neonate that was SGA, with a birthweight of
<10th or <3rd percentiles for different cut-offs of gesta-
tional age at delivery. The fetal and neonatal population
weight charts from the Fetal Medicine Foundation were
used to convert birthweight and EFW to percentiles and Z-
scores.*

Statistical analyses

The competing risks approach for SGA is a model for the
personalised joint distribution of Z and GA. We used
Bayes’ theorem to combine the prior joint distribution of Z
and GA according to the history model with the likelihoods
of biophysical markers to obtain a pregnancy-specific poste-
rior distribution that was used to compute risks for differ-
ent cut-off values.”'” The likelihood of the Z-score of EFW
was modelled in relation to Z and GA by fitting a regres-
sion model with an interaction term between Z and GA, as
previously described.'” Essentially, the intercept of the lin-
ear model that links Z and EFW-Z was constant and prac-
tically zero, whereas the slope of this linear model was a
function of GA: the earlier the gestation the steeper the
slope (Figure S1). The development and the parameters of
the likelihood for EFW were presented in detail in a previ-
ous study.”” We found significant gestational age-
dependent effects on EFW for some maternal factors;
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however, these effects were <0.1 standard deviations and
therefore we assumed independency between EFW and
maternal factors. We converted UtA-PI and MAP to multi-
ples of the median (MoM) values, as previously
described.” Recently published reference ranges for trans-
abdominal and transvaginal UtA-PI were used to convert
UtA-PI to percentiles.”> A folded-plane regression model
was fitted to describe the distribution of log MoM UtA-PI
and MAP conditional to Z and GA according to a pub-
lished methodology (Figure $1).'%'2 The combination of
different biomarkers was achieved by a multivariable Gaus-
sian distribution. We assumed a constant covariance
matrix. The multivariate Gaussian likelihood of the bio-
physical markers updates the prior history-driven distribu-
tion of Z and GA to obtain the posterior joint distribution
of Z and GA. In the high-risk cases this patient-specific dis-
tribution is shifted towards earlier gestational ages and
lower birthweights, resulting in a higher risk for SGA, as
we have previously demonstrated (Figure S2).° "

We used maternal factors, EFW, UtA-PI and MAP to
produce patient-specific risks according to the competing
risks model. McNemar’s test was used to compare the
detection rates achieved from the application of the RCOG
guideline with those resulting from the competing risks
model, at the same screen-positive rate (SPR) as that deter-
mined from the use of the RCOG guideline. Model fitting
was carried out within a Bayesian framework using Markov
chain Monte Carlo (MCMC).** The statistical software
package R was used for data analyses.”

Results

The maternal and pregnancy characteristics of the study pop-
ulation of 96 678 singleton pregnancies are given in
Table S2, and are the same as those in our previous publica-
tion."”” Compared with the non-SGA group, in the group
with SGA <10th percentile there was a lower median mater-
nal age, weight, height and body mass index, a lower preva-
lence of white women, and a higher prevalence of women of
black, South Asian and mixed racial origin, women with a
history of chronic hypertension, systemic lupus erythemato-
sus or anti-phospholipid syndrome, smokers, nulliparous
women and parous women that had previously developed
pre-eclampsia or had delivered neonates that were SGA. For
parous women in the SGA group, compared with the non-
SGA group, there was a higher interpregnancy interval.

Three hundred pregnancies (0.31% of the study popula-
tion) resulted in a stillbirth. A total of 117 stillbirth cases
(39.0% of the stillbirths) occurred in pregnancies with SGA
<10th percentile delivered before 37 weeks of gestation.
Twenty-six stillbirth cases (8.67% of the stillbirths)
occurred in pregnancies with SGA <10th percentile deliv-
ered after 37 weeks of gestation.

Comparison of performance of the new model
with the RCOG guideline

The variables used for the comparison are given in
Table S1. The receiver operating characteristic (ROC)
curves for the overall prediction of the competing risks
model by the combination of maternal factors, EFW, UtA-
PI and MAP are presented in Figure 1. The predictive per-
formance of the competing risks model was superior to
that of the RCOG guideline (Figure 1; Table 1). At an SPR
of 22.5%, as defined by the RCOG guideline, the new
model predicted 56, 72 and 81% of cases of neonates that
were SGA with a birthweight <10th percentile delivered at
>37, <37 and <32 weeks of gestation, respectively, which
were significantly higher than the respective figures of 36,
44 and 45% achieved by the application of the RCOG
guideline. At an SPR of about 22.5%, as defined by the
RCOG guideline, the new model predicted 66, 79 and 85%
of cases of neonates that were SGA with a birthweight <3rd
percentile delivered at >37, <37 and <32 weeks of gestation,
respectively, which were significantly higher than the
respective figures of 41, 45 and 44% achieved by the appli-
cation of the RCOG guideline.

Discussion

Main findings

This study examined for the first time the predictive per-
formance of the RCOG green-top guideline for SGA, in a
large unselected low-risk population. We have demon-
strated that the performance of screening for SGA by the
RCOG guideline is low, at an SPR of about 22.5%. In con-
trast the competing risk approach using readily available
information after ultrasound examination at 22 weeks of
gestation almost doubles this detection rate for the same
SPR.

Strengths and limitations

The strengths of the study are: (i) the large sample size
with prospectively collected data; and (ii) the use of a two-
dimensional continuous competing risks model as an alter-
native to the RCOG recommendations. Even though inter-
nal validation has been carried out in previous studies,”°
we acknowledge the prerequisite for external validation to
support the generalisation of our results and wide imple-
mentation of our model.

We acknowledge that the women who screened positive
according to the RCOG guideline had increased surveil-
lance that often led to an elective birth. This intervention
may have reduced the incidence of SGA <3rd percentile in
our data set and caused an increase in the performance of
the screening. However, this process would probably affect
both screening methods equally without afflicting our com-
parisons.
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Figure 1. Detection rate and screen-positive rates of SGA <3rd percentile or <10th percentile by a combination of maternal factors, Z-score of EFW,
UtA-PI MoM and MAP MoM for delivery <32 weeks of gestation (red curve), <37 weeks of gestation (blue curve) and >37 weeks of gestation (black
curve). The detection rates for the screen-positive rate for delivery <32 weeks of gestation (red circle), <37 weeks of gestation (blue circle) and

>37 weeks of gestation (black circle) according to the RCOG guideline are superimposed.

Table 1. Comparison between the competing risks model and the RCOG guideline for the detection of neonates that were SGA

Method of screening

Outcome measure SGAn SPR%

Difference in detection P
ratesn (%; 95% Cl)

Comparison of detection
ratesn (%) vs n (%)

3590 (35.7) vs 5669 (56.4) 2079 (20.7; 19.9-21.5) <0.0001
1530 (40.8) vs 2490 (66.3) 960 (25.5; 24.1-26.9) <0.0001
866 (43.9) vs 1409 (71.5) 543 (27.6; 25.6-29.6) <0.0001
572 (44.6) vs 1008 (78.6) 436 (34.0; 31.4-36.6) <0.0001
174 (44.6) vs 314 (80.5) 140 (35.9; 31.1-40.7) <0.0001
138 (43.8) vs 267 (84.8) 129 (41.0; 35.6-46.4) <0.0001

>37 weeks
RCOG vs competing risks model ~ <10th percentile 10 052 22.5
RCOG vs competing risks model  <3rd percentile 3755 225
<37 weeks
RCOG vs competing risks model ~ <10th percentile 1971 22.5
RCOG vs competing risks model  <3rd percentile 1283 22.5
<32 weeks
RCOG vs competing risks model ~ <10th percentile 390 225
RCOG vs competing risks model  <3rd percentile 315 22.5

RCOG, Royal College of Obstetricians and Gynaecologists; SGA, small for gestational age; n, number; SPR, screen-positive rate.

The competing risks model uses maternal and pregnancy characteristics and medical history, estimated fetal weight by ultrasound scan, uterine
artery Doppler pulsatility index and mean arterial pressure. The SPR was that derived from the RCOG guideline. McNemar's test was used to
compare the detection rate of the competing risks model with that of the RCOG guideline.

The RCOG guideline defines abnormal uterine artery
Doppler as UtA-PI >95th centile and/or notching in the
waveform.> We have not included notching in our data set
because a previous study demonstrated that in screening
for SGA <10th percentile, the inclusion of bilateral notches
in the definition of the screen-positive group introduces a
technical element of subjectivity and nearly doubles the
SPR, with only a minor improvement in sensitivity.'> We
did not have data available on pregnancy-associated plasma
protein A (PAPP-A) for all of our patients and did not use
the criterion of <0.4 MoM for the assessment of risk. In a

previous study we have shown that the inclusion of PAPP-
A as a major factor in the form of a binary variable
(<0.4 MoMs) increases the SPR without any significant
increase in the detection rate.'® Therefore, adding PAPP-A
to the RCOG method would probably have no impact in
the differences reported, or would increase them because of
the increase in the SPR (Figure 1). Also the simultaneous
addition of PAPP-A in the form of a continuous likelihood
in the competing risks model will significantly improve the
prediction by the new model, increasing the divergence
between the two methods."

© 2021 John Wiley & Sons Ltd.
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Some of the factors proposed by the RCOG guideline, such
as low fruit intake pre-pregnancy, paternal SGA, maternal
SGA, cocaine use, daily vigorous exercise and heavy bleeding,
similar to menses, were not available and therefore were not
included in the comparisons (Table S1). However, these fac-
tors may well suffer from subjectivity or information bias.

Interpretation

The RCOG essentially recommends the use of a scoring
system based on maternal characteristics and medical his-
tory and the conditional, to this scoring system, use of
UtA-PI, to identify the cases in need of serial third-
trimester scans. Our study has demonstrated a new
approach for predicting SGA by using readily available
information at 19-24 weeks of gestation in the framework
of a competing risks model. This method is superior to the
RCOG guideline (Figure 1; Table 1). The routine anomaly
scan in the second trimester has been adopted worldwide
and EFW calculation is an integral part of this scan. The
measurement of UtA-PI can be carried out by the same
sonographers and ultrasound machines as used in the scan
at 19-24 weeks of gestation, and such an examination
would add only a couple of minutes to the scanning time.
It is also feasible to measure MAP in the same visit. UtA-
PI and MAP are also useful in the prediction of pre-
eclampsia.'* The higher sensitivity of the proposed method
will reduce the number of third-trimester scans. Addition-
ally, the new model will stratify pregnancies for an appro-
priate timing of the third-trimester scan instead of carrying
out serial scans in about one-fifth of the population.

We have previously shown that the competing risks
model performs better than the RCOG guideline when
using maternal pregnancy characteristics and medical his-
tory.'” Moreover, our method handles more efficiently the
information that is contained in the values of biomarkers.
This is explicable by realizing that a pregnancy with
increased UtA-PI that lies below the 95th percentile may
still have a substantial risk for SGA. Conversely screen pos-
itivity by the RCOG method disregards the magnitude of
UtA-PI increase. On the contrary, the continuous likeli-
hood in the new model allows for a quantifiable effect in
the computation of risk, according to the exact UtA-PI
measurement (Figure S1). This measurement-specific effect
can be also effectively combined with other measurements
routinely gathered, such as fetal biometry or MAP, and is
also conditioned for both the degree of smallness and GA.

Conclusion

The method proposed by RCOG will cause more than one-
fifth of the population to be considered as high risk and in
need of serial ultrasound scans, and this approach would
identify <45% of neonates that were SGA. The screen-

positive group will be handled as such until term without
any capability to transition from the high- to the low-risk
group, and vice versa. As a result, the number of scans
increases significantly, because of these consecutive scans in
the screen-positive group, whereas the sensitivity of the
method remains low. In contrast, the proposed new
method nearly doubles the detection rate and has the capa-
bility of using the same model at the third-trimester
reassessment. The individualised nature of the new model
will enhance the customisation of antenatal care in the
emerging era of precision medicine. The distribution of
biomarkers in the context of the competing risks approach
proves that SGA is a single continuous two-dimensional
outcome that can be attached in the new pyramid of pre-
natal care.”® There is a need to tailor the timing of the
third-trimester assessment for each pregnancy on the basis
of the visit at 22 weeks of gestation.
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Figure S1. Three-dimensional demonstration of the
folded regression plane for the log;y MoM UtA-PI MoM
likelihood, conditionally to birthweight Z-scores and gesta-
tional age at delivery. The predicted mean log;, MoM
UtA-PI MoM depended on both Z and GA, until it reaches
zero, and beyond the break line the mean was presumed to
be constant and equal to zero. Three-dimensional demon-
stration of the regression plane for the EFW Z-score likeli-
hood, conditionally to birthweight Z-score and gestational
age at delivery. This model uses an interaction term that
assumes the coefficient for birthweight Z-scores is a func-
tion of gestational age at delivery.

Figure S2. Contour plots of the joint distribution of
birthweight Z-scores and gestational age at delivery accord-
ing to maternal factors and biomarkers for a high-risk case
and a low-risk case. The shaded area corresponds to the
risk of delivery before 32 weeks of gestation with SGA
below the 10th percentile.

Table S1. Variables used in the RCOG guideline and the
competing risks model for the prediction of neonates that
are SGA.

Table S2. Maternal and pregnancy characteristics in the
study population. Descriptive measures are reported within
each group. @

References

1 Pilliod RA, Cheng YW, Snowden JM, Doss AE, Caughey AB. The risk
of intrauterine fetal death in the small-for-gestational-age fetus. Am
J Obstet Gynecol 2012;207:318-416.

2 Trudell AS, Cahill AG, Tuuli MG, Macones GA, Odibo AO. Risk of
stillbirth after 37 weeks in pregnancies complicated by small-for-
gestational-age fetuses. Am J Obstet Gynecol 2013;208:376.e1—-.e7.

3 Bukowski R, Burgett AD, Gei A, Saade GR, Hankins GD. Impairment
of fetal growth potential and neonatal encephalopathy. Am J
Obstet Gynecol 2003;188:1011-5.

4 Mcintyre S, Blair E, Badawi N, Keogh J, Nelson KB. Antecedents of
cerebral palsy and perinatal death in term and late preterm
singletons. Obstet Gynecol 2013;122:869-77.

5 Barker DJ. Adult consequences of fetal growth restriction. Clin
Obstet Gynecol 2006;49:270-83.

6 McCowan LM, Figueras F, Anderson NH. Evidence-based national
guidelines for the management of suspected fetal growth
restriction: comparison, consensus, and controversy. Am J Obstet
Gynecol 2018;218:5855-5868.

7 Ciobanu A, Rouvali A, Syngelaki A, Akolekar R, Nicolaides KH.
Prediction of small for gestational age neonates: screening by
maternal factors, fetal biometry and biomarkers at 35-37 weeks’
gestation. Am J Obstet Gynecol 2019;220:486.e1—.e11.

8 Royal College of Obstetricians and Gynaecologists. The Investigation
and Management of the Small-for-Gestational-Age Fetus. Green-
top guideline No. 31. RCOG. January 2014.

9 Papastefanou I, Wright D, Nicolaides KH. Competing risks model for
prediction of small for gestational age neonates from maternal
characteristics and medical history. Ultrasound Obstet Gynecol
2020;56:196-205.

Prediction of small for gestational age neonates

10 Papastefanou |, Wright D, Syngelaki A, Lolos M, Anampousi K,
Nicolaides KH. Competing-risks model for prediction of small-for-
gestational-age neonates from maternal characteristics and serum
pregnancy-associated plasma protein-A at 11-13 weeks' gestation.
Ultrasound Obstet Gynecol 2020;56:541-8.

Papastefanou |, Wright D, Lolos M, Anampousi K, Mamalis M,

Nicolaides KH. Competing-risks model for prediction of small-for-

gestational-age neonate from maternal characteristics, serum

pregnancy-associated plasma protein-A and placental growth factor at

11-13 weeks' gestation. Ultrasound Obstet Gynecol 2021;57:392—

400.

12 Papastefanou I, Wright D, Syngelaki A, Souretis K,
Chrysanthopoulou E, Nicolaides KH. Competing-risks model for
prediction of small-for-gestational-age neonates from biophysical
and biochemical markers at 11-13 weeks' gestation. Ultrasound
Obstet Gynecol 2021;57:52-61.

13 Papastefanou |, Nowacka U, Syngelaki A, Dragoi V, Karamanis G,
Wright D, et al. Competing risks model for prediction of small for
gestational age neonates from estimated fetal weight at 19-24
weeks' gestation. Ultrasound Obstet Gynecol 2021;57:917-24.

14 Wright D, Wright A, Nicolaides KH. The competing risk approach for
prediction of preeclampsia. Am J Obstet Gynecol 2020;223:12-
23.e7.

15 Papageorghiou AT, Yu CK, Bindra R, Pandis G, Nicolaides KH. Fetal
Medicine  Foundation Second Trimester  Screening  Group.
Multicentre screening for pre-eclampsia and fetal growth restriction
by transvaginal uterine artery Doppler at 23 weeks of gestation.
Ultrasound Obstet Gynecol 2001;18:441-9.

16 Albaiges G, Missfelder-Lobos H, Lees C, Parra M, Nicolaides KH.
One-stage screening for pregnancy complications by color Doppler
assessment of the uterine arteries at 23 weeks' gestation. Obstet
Gynecol 2000;96:559-64.

17 Poon LC, Zymeri NA, Zamprakou A, Syngelaki A, Nicolaides KH.
Protocol for measurement of mean arterial pressure at 11-13
weeks' gestation. Fetal Diagn Ther 2012;31:42-8.

18 Hadlock FP, Harrist RB, Sharman RS, Deter RL, Park SK. Estimation of
fetal weight with the use of head, body, and femur measurements-a
prospective study. Am J Obstet Gynecol. 1985;151:333-7.

19 Hammami A, Mazer Zumaeta A, Syngelaki A, Akolekar R, Nicolaides
KH. Ultrasonographic estimation of fetal weight: development of
new model and assessment of performance of previous models.
Ultrasound Obstet Gynecol 2018;52:35-43.

20 Robinson HP, Fleming JE. A critical evaluation of sonar crown rump
length measurements. Br J Obstet Gynaecol 1975;82:702—10.

21 Snijders RJ, Nicolaides KH. Fetal biometry at 14-40 weeks’
gestation. Ultrasound Obstet Gynecol 1994;4:34-48.

22 Nicolaides KH, Wright D, Syngelaki A, Wright A, Akolekar R. Fetal
Medicine Foundation fetal and neonatal population weight charts.
Ultrasound Obstet Gynecol 2018;52:44-51.

23 Litwinska M, Litwinska E, Lisnere K, Syngelaki A, Wright A,
Nicolaides KH. Stratification of pregnancy care based on risk of pre-
eclampsia derived from uterine artery Doppler at 19-24 weeks’
gestation. Ultrasound Obstet Gynecol 2021. Online ahead of print.
https://doi.org/10.1002/uog.23623.

24 Gilks WR, Thomas A, Spiegelhalter DJ. A language and program for
complex Bayesian modelling. The Statistician 1994,43:169-77.

25 R Development Core Team. R: A Language and Environment for
Statistical Computing. Vienna, Austria: R Foundation for Statistical
Computing. Available from: https:.//www.r-project.org/.

26 Nicolaides KH. A model for a new pyramid of prenatal care
based on the 11 to 13 weeks' assessment. Prenat Diagn
2011;31:3-7.

1

-

© 2021 John Wiley & Sons Ltd.

2115

85U801 SUOWWOD aAIEe.D 8(cedljdde ay) Aq peusenob a1 sejoie YO ‘85N JO S9N I0J ARIq1T 8UIUQ A8]1M UO (SUONIPUOD-PUe-SULBI WD A8 |1 ARe.d1jpul [U0//:SANY) SUONIPUOD pue SWie | 8y} 89S *[£20Z/0T/TE] Uo Akeid1auljuo A8 |1 Hin'de” )@ eqwew-<ye|oqqus> Aq ST89T '82S0-TZFT/TTTT 0T/Iop/woo A3 (1M Ariqieuljuo uABaoy/sdny woiy pepeojumod ‘€T ‘TZ0Z ‘82S0T.YT


https://doi.org/10.1002/uog.23623
https://www.r-project.org/

