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Abstract

Background: Controversy exists as to whether birthweight for gestational age references used to
classify infants as small for gestational age (SGA) should be country-specific or based on an
international (common) standard. We examined whether different birthweight for gestational age
references affected the association of SGA with adverse outcomes among very preterm neonates.
Methods: Singleton infants (n=23,788) of 24° to 28° weeks gestational age in nine high-
resource countries were classified as SGA (<10™ centile) using common and country-specific
references based on birthweight and estimated fetal weight (EFW). For each reference, the
adjusted relative risk (aRR) for the association of SGA with composite outcome of mortality or
severe morbidity was estimated.

Results: The percentage of infants classified as SGA differed slightly for common compared to
country-specific for birthweight references (9.9% (95% ClI 9.5, 10.2) versus 11.1% (95% CI
10.7, 11.5)) and for EFW references (28.6 % (95% CI 28.0, 29.2) versus 25% (95% CI 24.1,
25.2)). The association of SGA with the composite outcome was similar when using common or
country-specific references for the total sample for birthweight (aRRs 1.47 (95% CI 1.43, 1.51)
and 1.48 (95% CI 1.44, 1.53) respectively) and EFW references (aRRs 1.35 (95% CI 1.31, 1.38)
and 1.39 (95% CI 1.35, 1.43) respectively).

Conclusion: SGA is associated with higher mortality and morbidity in infants born <29 weeks
gestational age. Although common and country-specific birthweight/EFW references identified
slightly different proportions of SGA infants, the risk of the composite outcome was comparable.
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Fetal growth restriction is a risk factor for perinatal mortality, morbidity and adverse
long-term outcomes.'®* Newborns are classified as small for gestational age (SGA) when
birthweight is below the 10" centile of birthweight for gestational age. Neonates who are SGA
are at higher risk of neonatal complications such as hypoglycaemia, polycythaemia, acute and
chronic pulmonary changes, nutritional and metabolic alterations which can lead to long-term
neurodevelopmental and metabolic consequences even at extremely low gestations. The
percentage of infants classified as SGA is also a potential case-mix confounding factor in cohort
studies evaluating variations in neonatal outcomes across different populations.* However, the
choice of birthweight for gestational age reference influences the classification of infants as SGA
and may impact research findings and clinical practice.”°

Controversy exists regarding the use of a common (international) reference or
population-specific birthweight for gestational age references to classify infants as SGA.”®
Variation in the observed birthweight for gestational age exists between countries and different
ethnicities.” *° I this variation reflects physiologic differences in birthweight, then it may be
appropriate to use country-specific birthweight for gestational age references. However, if
optimal fetal growth and birth size are similar across populations when maternal health, social
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and nutritional conditions are optimal,”™ then a common birthweight for gestational age reference

could appropriately be applied.

Another controversy exists regarding the use of birthweight for gestational age references
based on birthweight or on ultrasound-derived estimates of fetal weight (EFW). Descriptive
references, such as the Fenton chart,*? are derived from observed birthweights of infants born at

various gestational ages and may underdiagnose SGA, ™ because infants born preterm are more



likely to be growth restricted than their counterparts who remain in utero. In contrast, EFW
references use estimates of the expected weight of a fetus at a specific gestational age assuming
it had remained in utero until term delivery, and may avoid the bias associated with descriptive
birthweight for gestational age references.* However, EFW may have substantial measurement
error.’® There is no consensus as to which type of birthweight for gestational age reference is

best to identify SGA infants.

The objectives of this study were (a) to estimate the percentage of infants classified as
SGA using common and country-specific references based on both birthweight and EFW among
very preterm infants in nine countries, (b) to evaluate the effect of classifying infants as SGA by
different birthweight for gestational age references on the association of SGA with a composite
outcome (comprising neonatal mortality or severe morbidity), and (c) to examine whether
adjusting for SGA derived from different birthweight for gestational age references affects the

estimated risk of the composite outcome between populations.
Methods

Population. Data on neonates were retrieved from the International Network for Evaluating
Outcomes in Neonates (iNeo) database which contains individual-level data on neonatal
characteristics and outcomes from eight national data collection systems (nine countries)
between 2007 and 2010.* This included the Australia and New Zealand Neonatal Network
(ANZNN), Canadian Neonatal Network (CNN), Israel Neonatal Network (INN), Neonatal
Research Network of Japan (NRNJ), Swedish Neonatal Quality Register (SNQ), Neonatal
Network of Switzerland (SwissNeoNet), Spanish Neonatal Network (SEN1500), and the United

Kingdom Neonatal Collaborative (UKNC).



The population-based sample included 24,503 singleton infants born between 24° and 28°
weeks gestational age without a major congenital malformation. We included neonates <29
weeks gestation as this is the highest risk cohort for adverse outcomes related to preterm birth,
and the population coverage for admission to level 3 neonatal units was high enough to avoid

selection bias.

Gestational age was determined by the best estimate based on early prenatal ultrasound,
last menstrual period, or physical examination at birth, in that order. The following infants were
excluded: 118 admitted after 36 weeks post-menstrual age, 19 for missing data for sex, 1 for
missing data for birthweight, 6 whose birthweight for gestational age was more than 4 standard
deviations away from the mean, and 571 who were missing data for the composite outcome. The

final sample size comprised 23,788 (97.1%) infants.
Classification of SGA

The birthweight of infants from each collaborator was standardized relative to four
different birthweight for gestational age references (see below) and expressed as a birthweight z-
score.’® " Infants with a birthweight z-score < 1.28 (equal to a birthweight below the 10"

percentile) were classified as SGA.
Birthweight-gestational age references
a. Descriptive (birthweight based) references

For all iNeo collaborators, infants were classified as SGA according to the common

Fenton birthweight for gestational age reference using the Lambda, Mu and Sigma (LMS)



parameters for completed weeks gestational age provided by Dr. Fenton (personal

communication).

Each iNeo collaborator provided a published descriptive birthweight for gestational age
reference for their population (Table 1)."32* If the birthweight for gestational age reference did

20,24 needed

not provide the mean birthweight and standard deviation by sex and gestational age
to calculate the birthweight z-score, this information was obtained from the network Director
(INN, UKCC) from the data source used in the publication. In contrast to the references for other
countries, the Japanese and Swedish national birthweight for gestational age references excluded
infants born by caesarean delivery to reduce potential bias in birthweight from including growth-
restricted infants in the reference charts.?" %> % For Japan, we combined the birthweight values
for vaginal and caesarean deliveries (obtained by the Director from the same source as the
published reference) to create a reference for this study. For Sweden, we used the Canadian

reference *° because the mean birthweight adjusted for gestational age was similar in Canada and

Sweden (926 g and 925 g respectively).
b. Estimated fetal weight (EFW)

For all iNeo collaborators, infants were classified as SGA according to the common EFW
reference (Salomon™). This reference used ultrasound biometric measures to derive EFW with
the Hadlock equation?” to create fetal growth curves for males and females born from 20 to 36
weeks gestational age. In addition, we calculated country- and sex-specific EFW references for
each collaborator using the global fetal weight reference proposed by Mikolajczyk et al®. In this
method, the ratio of the mean birthweight of a specific population at 40 weeks gestational age to

that of the original Hadlock sample?’ is applied to calculate EFW at each gestational age



(assumes a constant ratio across gestation). We used birthweight at 40 weeks gestational age
from the country-specific descriptive references and the default SD of 13.2 to create an EFW

reference for each collaborator.
Composite Outcome

The primary outcome was a composite of mortality or major morbidity. Because all
morbidity outcomes increase risk of mortality, such that a higher mortality rate may result in
lower morbidity rates among survivors, we examined a composite outcome to reduce such
competing outcomes bias. The composite outcome included mortality due to any cause prior to
discharge, severe neurological injury defined as grade 3 or 4 intraventricular haemorrhage
(IVH)® or periventricular echo densities/echo lucencies, treated retinopathy of prematurity
(ROP),*® or chronic lung disease defined as oxygen requirement at 36 weeks post-menstrual age
or at discharge.® We also present analyses with mortality alone as the outcome (Supporting
Information Table S2).

Statistical Analysis

The percentage of infants classified as SGA and corresponding 95% confidence intervals
(C1) were estimated for the entire cohort and separately for each collaborator according to each
of the four birthweight for gestational age references.

For each birthweight for gestational age reference, the Mantel-Haenszel relative risk for
SGA was calculated controlling for gestational age, sex, antenatal corticosteroids, and method of
delivery. Adjusted RR were calculated for the composite outcome and for mortality separately
using the entire cohort and separately for each iNeo collaborator. The attributable fraction (the
proportion of the composite outcome in SGA infants that can be attributed to SGA) was

calculated using the adjusted RR by the formula: (RR-1)/RR.



Adjusted RR estimates comparing the composite outcome between each pair of
collaborators adjusted for SGA were also estimated for each birthweight for gestational age
reference. The impact of adjusting for SGA derived from different birthweight for gestational
age references was evaluated by calculating the percentage difference between the pairwise
adjusted RR estimates. A difference of 10% or more in the pairwise adjusted RR estimates was
considered a meaningful difference.

All statistical analyses were conducted using SAS version 9.2 with statistical significance
evaluated using 2-sided test at the 5% level.

Results

Within the total cohort, median gestational age was 26 weeks and varied from 26 to 27
weeks between collaborators (Table 2). Mean birthweight varied significantly across
collaborators, ranging from 865g for NRNJ to 935g for ANZNN. The proportion of caesarean
deliveries differed significantly between collaborators ranging from 40% for UKNC to 77% for
SwissNeoNet. The proportion of antenatal corticosteroid use ranged from 47% for NRNJ to 89%

for ANZNN.

The percentage of infants classified as SGA in the total cohort was 9.9% (95% CI 9.5,
10.2) for the common (Fenton) reference'? and 11.1% (95% CI 10.7, 11.5) for country-specific
birthweight-based references (Table 3). Compared to the birthweight references, the EFW
references classified a higher percentage of infants as SGA (28.6% (95% CI 28.0, 29.2) for the
common EFW and 24.6% (95% CI 24.1, 25.2) for country-specific EFW references). All infants
classified as SGA by birthweight-based references were also classified as SGA by EFW-based

references.



For all birthweight for gestational age references, the percentage of infants classified as
SGA varied significantly between collaborators (Pearson Chi-square p< 0.0001; Table 3). For
the common birthweight reference (Fenton), SGA ranged from 7.8% in ANZNN to 15.3% in
SwissNeoNet. Compared to the Fenton reference, the percentage SGA computed using the
country-specific birthweight-based references was generally higher. For the common EFW
reference, the percentage SGA ranged from 24.6% in ANZNN to 36.5% in SwissNeoNet. The
percentage of SGA was lower for the country-specific EFW-based references compared to the
common EFW-based reference for INN, NRNJ and UKNC. We note that the percentage SGA in
the NRNJ was among the highest using all birthweight for gestational age references, except for

the country-specific EFW reference, where it had the lowest percentage (20.8%).

Compared to non-SGA infants, SGA infants identified by all birthweight for gestational
age references were born at a later gestational age, had a higher frequency of caesarean delivery

and were more likely to receive antenatal corticosteroids (Table S1).

In the total cohort, SGA infants had a significantly higher adjusted RR of the composite
outcome compared to non-SGA infants for all birthweight for gestational age references (Table
3). The adjusted RR comparing the composite outcome for SGA to non-SGA infants were
similar when SGA was derived from the common or country-specific references. However, the
adjusted RRs tended to be lower when SGA was derived from EFW references compared to
birthweight references. The adjusted RRs for SGA were fairly similar across collaborators within

each reference with slightly higher RR reported for the SwissNeoNet.
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Based on the adjusted RR, the fraction of the composite outcome in SGA infants that
could be attributed to SGA was 32% for both common and country-specific birthweight

references, 26% for common EFW reference and 28% for country-specific EFW reference.

The association of SGA with mortality tended to be stronger than with the composite
outcome, with adjusted RRs for the whole cohort ranging from 1.66 (95% CI 1.55, 1.77) for the
common EFW reference to 2.11 (95% CI 1.95, 2.27) for the country-specific birthweight-based

references (Supporting Information Table S2).

Sensitivity analyses examined more stringent cut-offs to classify SGA for the common
EFW reference. For a cut-off of -2SD, the percentage of SGA was 16.4 % (95% CI 15.9, 16.8)
and the adjusted RR for SGA for the composite outcome was 1.45 (95% CI 1.41, 1.50). A
birthweight z-score of less than < 2.60 identified 10% of infants as SGA and resulted in an
adjusted RR of 1.52 ((95% CI 1.48, 1.58). These adjusted RR are similar to those obtained using

the BW-based references.

The composite outcome varied significantly between collaborators (overall p<0.0001;
data not shown). The percent differences in the adjusted RR estimates of the composite outcome
for pairwise comparisons between collaborators adjusted for SGA derived from different
birthweight for gestational age references were all less than 4%, and were below the 10% level
determined a priori as a meaningful difference.

Comment

In this large international cohort of preterm infants born between 24 and 28 weeks

gestational age, the percentage of infants classified as SGA was 10% and 11% using common

and country-specific birthweight-based references respectively compared to 29% and 25% when
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sonographic EFW-based references were used. For each birthweight for GA reference and for all
countries, infants classified as SGA had higher risk for the composite outcome compared to non
SGA infants. Overall and within each country, the magnitude of the adjusted RRs for the
composite outcome were similar when SGA status was determined using the common or
country-specific birthweight-based references. However, the adjusted RR estimates tended to
lower when SGA was determined from EFW-based references compared to birthweight-based

references.
Country-specific versus common birthweight for gestational age references

The effect of using a common or country/ethnic-specific birthweight for gestational age
reference in multi-country/ethnic populations has been examined using both birthweight and
EFW-based references, but studies were generally limited to stillbirths or mortality outcomes and
did not focus specifically on very preterm infants. > **232-% Common references, generally
based on predominantly Caucasian populations in high-income countries, resulted in a higher
percentage of SGA infants, and a lower OR for the association of SGA with adverse neonatal
outcomes compared to country/ethnic-specific references.” ** 283233 Thjs effect is particularly
evident for East and South Asian infants, who have a substantially lower average birthweight

relative to Caucasian populations.> % %

In our study, the common (Fenton) birthweight-based reference classified a slightly lower
percentage of infants as SGA compared to the country-specific birthweight references in the
combined cohort. The Fenton reference was developed with birthweight data from North
American and Western European countries, and the similarity of results using Fenton and

country-specific descriptive references is not surprising. As expected, countries with the lowest
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mean birthweight (Japan and Switzerland) had the highest percentage SGA with the common

Fenton reference.

There was minor difference in the percentage of SGA for the common EFW-based
reference and the country-specific EFW-based references, with a slight increase in the adjusted
RR in SGA neonates for the composite outcome and for mortality. More extreme differences
have been reported by Mikolajczyk et al®® where SGA decreased from 35% using the common
EFW reference to 11% for country-specific EFW references, and the odds ratio for SGA
compared to non-SGA for perinatal mortality increased substantially. The larger effect of
country-specific references in that study likely reflects the fact that average term birthweight in
the 24 African, Latin American, and Asian countries was much lower than that of the reference

population.
EFW-based compared to birthweight-based birthweight for gestational age references

The risk of developing the composite outcome for infants identified as SGA using the
EFW-based references were lower than for those identified using birthweight-based references.
In agreement with this result, a lower OR for SGA was also reported for neonatal mortality in
preterm infants when an EFW-based reference was compared to birthweight-based references.®*
% The lower risk associated with SGA reflects the fact that the higher birthweight cut-offs of the
EFW reference classify a higher number of infants as SGA who represent a less extreme risk
group compared to infants classified as appropriate for gestational age. We note that applying a
lower cutoff (birthweight z-score < -2.60) for the common EFW reference to classify 10% of

infants as SGA resulted in similar adjusted RR estimates as the Fenton reference.
SGA adds little to prediction of individual outcomes
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SGA infants were at significantly higher risk for the composite outcome and mortality
compared to non-SGA infants irrespective of the reference used to classify SGA. Thus, it is an
important clinical message that preterm SGA infants need special attention for their care and
management. However, SGA status has limited predictive ability for adverse outcomes on an
individual level,? *2*® and newer methods, such as determining a sliding scale based on impact
on outcomes, or additional markers, such as head circumference or indicators of symmetry of
growth,*” are needed to better differentiate healthy small babies from pathologically growth-

restricted babies.

The choice of birthweight for gestational age reference does have implications for
neonatologists and perinatologists. EFW-based references (using the 10 percentile cut-off)
identify a substantially greater number of SGA infants compared to birthweight-based
references; however, the population of infants identified may be at lower risk of adverse
outcomes. The use of EFW-based references may thereby increase stress to parents, increase
health care costs (as a result of monitoring/intervention more neonates), with marginal benefit, if
any, with regards to impact on outcomes. However, this is not to undermine the importance of

identifying fetal growth restriction as such infants need to be followed closely.

One striking finding was the similarity of adjusted RR for SGA for adverse outcomes
amongst all collaborators of iNeo. This may indicate that the impact of SGA we observed could
be used to calculate attributable risk estimates and the fact that we only included extremely low
gestation neonates from high-resource countries could support biological plausibility of impact

of SGA on mortality and morbidities.

Strengths and limitations
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The large sample size of very preterm infants, the international nature of our cohort
derived from eight national data collection systems in nine countries, and our ability to examine
a composite adverse outcome (rather than mortality alone) are major strengths of our study. In
addition, the accuracy of gestational age and birthweight data is likely high because we
examined high-resource countries where a large proportion of women had early ultrasound to
determine gestational age. However, the focus on high-resource countries may reduce
generalizability of our results. In other contexts, the use of different birthweight for GA
references may have greater influence on the risks associated with SGA and/or cross country
comparisons of neonatal outcomes. In addition, our study was limited to short-term neonatal
outcomes and the comparison of different birthweight for gestational age references may yield
different results when examining longer-term developmental outcomes.*®*Although we attempted
to harmonize outcome definitions between contributors by generalizing classifications,
inconsistency in definitions of individual morbidities may have contributed to international
variations in the composite outcome. However, the association of SGA with the outcome was
similar between contributors, and variation in the definitions does not likely affect our

comparison of different birthweight for gestational age references.
Conclusions

International (common) growth standards are widely used for children®® and have
recently been published for infants born >32 weeks gestational age.“’ In our study of preterm
infants of 24 to 28 weeks gestational age, the use of common or country-specific birthweight-
based references had little influence on the percentage of infants classified as SGA or the
association of SGA with neonatal outcome. For studies of neonatal outcomes in preterm infants

where SGA classification is important to compare baseline characteristics and/or for use as a
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confounding variable, we propose to use the Fenton birthweight-based reference for high-
resource countries. This reference was created from data from a large number of preterm infants
from several countries and removes potential variation associated with independently derived
country-specific birthweight-based references. Ongoing work by others examining fetal growth
using ultrasound across different populations will provide more information on whether

international or country-specific standards are appropriate for very preterm infants.*>
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Supporting Information.

Table S1. Characteristics of infants classified as small for gestational age (SGA)/non SGA using different birthweight for gestational

age references

Birthweight-based references

EFW-based references

Common - Fenton

Country-specific

Common - Salomon

Country-specific

Characteristic SGA Non-SGA | SGA Non-SGA | SGA Non-SGA | SGA Non-SGA
(n=2346) | (n=21442) | (n=2650) (n=21138) | (n=6802) (n=16986) | (n=5861) (n=17927)

Median gestational age 27 (26,28) | 26 (25,28) | 27(26,28) | 26(25,28) |27(26,28) |26(25,27) |27(26,28) | 26(25,27)

(Interquartile range)

Mean (SD) gestational age 265(1.3) |263(14) |26.6(1.3) 26.3(1.4) |26.7(1.3) 262 (1.4) |26.7(12) 26.2 (1.4)

(weeks)

Difference® in mean
gestational age (weeks) (95%

CI)

0.17 (0.11, 0.23)

0.25 (0.20, 0.31)

0.49 (0.45, 0.53)

0.48 (0.4, 0.52)

Mean (SD) birthweight (g)

582 (103)

942 (207)

602 (117)

945 (207)

732 (166)

977 (209)

712 (158)

970 (209)

Difference® in mean

birthweight (g) (95% CI)

-360 (-369, -352)

-343 (-348, -338)

-245 (251, -240)

-259 (-264, -253)

Antenatal steroid use (%)

77.6

76.4°

78.9

76.2}

78.5

75.7

81.2

75.0

Difference® in % antenatal

steroid use (95% CI)

1.3 (-0.6, 3.1)

2.7 (1.0, 4.4)

2.7 (1.5, 3.9)

6.2 (5.0, 7.4)




Table 1. Characteristics of population samples used to derive birthweight for gestational age references

Collaborator Standard population used Years  Number Exclusions Mean (SD) Birthweight Mean (SD) Birthweight
(Country) of data of births at 28 weeks reported in at 28 weeks observed in
24-28 the reference this study (iNeo)
weeks
GA Male Female Male Female
Descriptive — Common
Fenton™ Germany, United States, 1997- 24,630 Meta-analysis of 6 1148 (243) 1082 (248) 1118(213) 1056 (212)
Italy, Australia, Scotland, and 2007 studies
Canada Exclusions as per

individual studies

Country-specific descriptive references

ANZNN™ Australia 1998- 8,657 Outliers (+) 2 x IQR 1146 (217) 1073 (230) 1138(206) 1091 (211)
(Australia and Singleton live births 2007 for GA and sex (0.4%)
New Zealand) Population-based Missing data (0.1%)
CNNP Canada 1994- 2,174 Implausible GA based 1159 (241) 1107 (254) 1135(205) 1078 (208)
Canada and SNQ Singleton live births 1996 on estimation-
Sweden Population-based maximization
algorithm
Province of Ontario
INN?® Israel 1993- 2711° Implausible GA and 1114 (243) 1037 (238) 1134 (175) 1029 (202)
Israel Singleton live births 2001 birthweight based on
Population-based judgement of

neonatologist (26.7%)

NRNJ# Japan 2003- 2,645 Severe CM, asphyxia, 1117 (236) 1037 (211) 1088 (220) 1027 (212)
Japan Singleton live births 2005 fetalis, caesarean

Hospital-based” delivery
SwissNeoNet™ German 1995- 9,868 Implausible 1129 (267) 1050 (262) 1088 (214) 1054 (241)
Switzerland Singleton live and stillborn 2000 birthweight

Population-based
SEN1500% Spain® 2002- 4,359 Major CM 1097 (232) 1049 (222) 1107 (212) 1062 (211)
Spain Live births & delivery room 2011 Missing or incorrectly

deaths recorded data (28%)

NICU/VLBW Network Outliers + 3 x IQR for

GA and sex

Non Caucasian (35%)
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Table 2. Characteristics of study infants®

Collaborators ANZNN® CNN INN NRNJ SEN1500 SNQ SwissNeo UKNC Total
Net
No. infants 4,028 3,535 1,380 5,882 2,860 934 783 4,386 23,788
Median gestational age 27 26 27 26 27 26 27 27 26
(weeks) (interquartile (25,28)  (25,28) (25,28) (25,27) (25,28) (25, 27) (25, 28) (25, 28) (25, 28)
range)
Birthweight (grams)
935 924 903 865 916 921 890 917 907
Mean
(227) (223) (220) (227) (223) (237) (238) (221) (227)
(SD)
Male sex (%) 53.7 54.7 56.3 54.0 54.8 55.9 55.0 53.9 54.4
Caesarean delivery (%) 54.3 54.4 60.5 715 54.5 65.0 77.1 39.5 57.4
Antenatal
89.2 86.5 725 46.9 83.3 82.8 87.0 875 76.5

corticosteroids (%)

®Differences across collaborators were tested using the ANOVA F-test for continuous measures and the Pearson Chi square test for

categorical variables; p<0.0001 for all characteristics except male sex (p=0.67).
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Table 3. Association of small for gestational age (SGA) with the composite outcome according to birthweight for gestational

age reference and collaborator®

Collaborator® ANZNN CNN INN NRNJ SEN1500 SNQ SwissNeoNet UKNC TOTAL
Outcome/total 1930/3954 1828/3392 717/1378 3023/5848 1564/2811 418/934 321/766 237474093 12175/23176
Common birthweight-based (Fenton)
Percentage of SGA 7.8 7.8 8.7 13.3 8.8 10.7 15.3 8.8 9.9
(95% ClI) (6.9, 8.6) (6.9,8.7) (7.2, 10.2) (12.4,14.1) (7.8,9.9) (8.7,12.7) (12.8,17.9) (7.9,9.7) (9.5,10.2)
RR? 1.63 1.49 1.46 1.40 1.46 1.44 1.90 1.45 1.47
(95% CI) (1.51,1.77) (1.38, 1.61) (1.31,1.62)  (1.32,1.48) (1.35,1.58)  (1.23,1.70)  (1.59, 2.28) (1.35,1.55)  (1.43,1.51)
Country-specific birthweight-based
Percentage of SGA 9.0 8.6 10.1 13.1 10.2 11.7 12.5 131 111
(95% CI) (8.1,9.9) (7.7, 9.6) (8.6,11.7) (12.2,139)  (9.1,11.3) (9.6,13.7) (10.2, 14.8) (12.1,14.1)  (10.7,11.5)
RR (95% CI) 1.61 1.49 1.44 141 144 1.45 1.95 1.44 1.48

(1.49, 1.75) (1.38,1.61)  (1.30,159)  (1.33,1.49)  (1.35,1.55) (1.23,1.70)  (1.62,2.33) (1.34,153)  (1.44,1.53)
Common estimated fetal weight-based (Salomon)
Percentage of SGA 24.6 26.7 30.1 32.1 28.6 275 36.5 27.5 28.6
(95% ClI) (23.3, 26.0) (25.2,28.1)  (27.7,325)  (30.9,332)  (27.0,30.3)  (24.7,30.4) (33.2, 40.0) (26.2,28.8)  (28.0,29.2)
RR (95% Cl) 144 1.33 1.39 1.26 1.35 1.35 1.63 1.37 1.35

(1.34, 1.55) (1.24,1.42)  (1.26,1.54)  (1.20,1.33)  (1.26,1.44) (1.15,1.59)  (1.36,1.96) (1.29,1.46)  (1.31,1.38)
Country-specific estimated fetal weight-based
Percentage of SGA 24.4 26.7 22.8 20.8 27.1 275 35.8 247 24.6
(95% ClI) (23.1,25.7) (25.3,28.2) (20.6, 25.0) (19.8,21.8) (25.5, 28.8) (24.7,30.4) (32.4,39.1) (23.4,26.0) (24.1,25.2)
RR (95% Cl) 1.47 1.33 141 1.35 1.35 1.38 1.67 141 1.39

(1.37, 1.60) (1.24,1.42)  (1.26,157)  (1.27,1.42) (1.26,1.45)  (1.17,1.62) (1.38, 2.02) (1.33,1.50)  (1.35,1.43)
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2 ANZNN = Australian and New Zealand Neonatal Network, CNN = Canadian Neonatal Network, INN = Israel Neonatal Network, NRNJ = Neonatal Research

Network of Japan, SEN1500 = Spanish Neonatal Network, SNQ = Swedish Neonatal Quality Register, SwissNeoNet = Swiss Neonatal Network, UKNC =

United Kingdom Neonatal Collaborative

> Mantel-Haenszel relative risk controlling for gestational age, sex, antenatal corticosteroids, and method of delivery
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