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BACKGROUND: Most small (birthweight <10%) for-gestational-age

cases occur at term, in uncomplicated pregnancies, and are not identi-

fied during prenatal visits as having fetal growth restriction. Hence, they do

not benefit from antepartum surveillance and timed delivery. There is

dismissive and disquieting opinion that small for gestational age among

uncomplicated pregnancies is not associated with increased morbidities

and, therefore, does not warrant improved detection. Our hypothesis was

that among uncomplicated pregnancies at term, small for gestational

age have significantly higher morbidity and mortality than appropriate

(birthweight 10-89%) for gestational age.

OBJECTIVE: We sought to compare composite neonatal morbidity

among uncomplicated term singleton pregnancies with small vs appro-

priate for gestational age.

STUDY DESIGN:We culled collected data from 9 completed Maternal-

Fetal Medicine Units studies conducted from 1989 through 2004. All data

were collected prospectively by trained staff. We excluded women who

delivered <37 weeks and those with hypertension or diabetes, multiple

gestation, known anomalies, and birthweight of�90% for gestational age.

Using multivariable analysis, we compared composite neonatal morbidity,

which included stillbirth and neonatal mortality between small and appro-

priate for gestational age. Random effect logistic regressions were used to

account for study heterogeneity, with adjustment for potential confounders.

We calculated adjusted odds ratios and 95% confidence intervals.

RESULTS: Of the >91,000 women enrolled in the studies, 60%

(n ¼ 50,011) met the inclusion criteria. Among the uncomplicated

pregnancies, 10.8% (n¼ 5416) were small for gestational age. The rate of

composite neonatal morbidity of 16% in small for gestational age and 10%

in appropriate for gestational age persisted (adjusted odds ratio, 1.75;

95% confidence interval, 1.71e1.78). After adjustment for confounders,

the following neonatal morbidities were significantly more common among

term small than appropriate for gestational age: Apgar <4 at 5 minutes,

respiratory distress syndrome, mechanical ventilation, necrotizing

enterocolitis grade 2 or 3, and neonatal sepsis. Lastly, rate of stillbirths

(3.5 vs 0.9/1000 births; adjusted odds ratio, 3.49; 95% confidence

interval, 1.83e6.67) and neonatal mortality (1.1 vs 0.4/1000 births;

adjusted odds ratio, 2.56; 95% confidence interval, 1.83e3.57) were

significantly more common with small than appropriate for gestational age.

In secondary analyses the composite neonatal morbidity among newborns

at <5% and at 5-9% was significantly higher than appropriate for

gestational age. Lastly, in subgroup analyses of women who delivered at

37.0-38.6 weeks or at �39.0 weeks, the increased rate of composite

neonatal morbidity, stillbirth, and neonatal mortality among small for

gestational age persisted.

CONCLUSION: Among uncomplicated pregnancies at term, small-

compared to appropriate-for-gestational-age newborns have a signifi-

cantly higher likelihood of composite neonatal morbidity, stillbirth, and

neonatal mortality. A large multicenter trial is warranted to determine if

improved detection of small for gestational age among uncomplicated

pregnancies can mitigate morbidities and mortality, without dispropor-

tionate interventions and iatrogenic complications.

Key words: growth restriction, morbidity, SGA

Introduction

Small-for-gestational-age (SGA) new-

borns, defined as birthweight<10%, are

at increased risk of both neonatal

morbidity (respiratory distress syn-

drome, intraventricular hemorrhage,

seizure, sepsis) and mortality including

risk of stillbirth and death within 28 days

of birth.1 Frequently, the publications

linking SGA with morbid sequelae

include all pregnancies irrespective of

maternal comorbidity,2-4 gestational age

(GA) at birth,5 presence of premature

rupture of membranes,6 hypertensive

disease,7 pregestational diabetes,8 or

multiple gestations.9 There is, however, a

paucity of publications on neonatal

morbidity and mortality among SGA at

term (�37 weeks) without concomitant

maternal comorbidities such as hyper-

tension or diabetes.

The importance of focusing on SGA

among uncomplicated pregnancies is

that the majority of newborns with

weight <10th percentile are born at

term. Lee et al,10 for example, reported

that in 2010 of the 32 million SGA born

in 138 developing countries, >29

million were born at term. In 2014, of

the 3.98 million births in the United

States,11 about two thirds of pregnancies

were uncomplicated and, among them,

the likelihood of SGA is roughly 10%.

Thus, we estimate that annually in the

United States, there are >235,000 SGA

newborns born at term from uncom-

plicated pregnancies and there is a sig-

nificant knowledge gap about their

outcomes.

The primary purpose of this second-

ary analysis of 9 Maternal-Fetal Medi-

cine Unit (MFMU) Network studies was

to compare the morbidity and mortality

among SGA vs appropriate for GA

(AGA) (birthweight between 10-89%
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for GA) among term pregnancies

without known comorbidities. The sec-

ondary purpose was to compare: (1) the

adverse outcomes among infants with

birthweight <5% and 5-9% to AGA

newborns; and (2) the morbidity and

mortality for the subgroups of deliveries

occurring at 37.0-38.6 weeks (early

term) and at �39.0 weeks (term).

Materials and Methods

All MFMU databases available to us as

member of the network were considered

for this study. These included: (1) a

randomized trial of low-dose aspirin to

prevent preeclampsia12; (2) a preterm

prediction study13; (3) a clinical trial

of low-dose aspirin to prevent pre-

eclampsia in high-risk women14; (4) a

randomized trial of 17-alpha hydrox-

yprogesterone caproate for the preven-

tion of preterm birth in high-risk

women15; (5) an observational study of

cesarean delivery and vaginal birth after

cesarean delivery16; (6) a randomized

clinical trial of the beneficial effects of

antenatal magnesium sulfate17; (7) a

randomized placebo-controlled trial of

antenatal corticosteroids regimens18; (8)

a prospective observational study of

effects of factor V Leiden mutation on

maternal and perinatal outcomes19; and

(9) midtrimester endovaginal sonogra-

phy in women at high-risk for sponta-

neous preterm birth.20 The obstetrical

determinant of neonatal survival data-

base was not included due to the limited

number of eligible participants and

obstetrical variables collected.21 Full

details of these studies have been previ-

ously reported.

All variables and data from these

studies were collected prospectively by

trained research nurses following strict

and specific protocols outlined in the

manual of operations. All eligible data-

bases were combined, all variables of

interest were aligned, and definitions

standardized using the original designa-

tions within each study’s protocol. We

used uniform coding for all study

variables.

The inclusion criteria for our study

were nonanomalous singleton pregnan-

cies, with a documented estimated GA

(EGA) and birthweight, a GA �37.0

weeks at birth, and birthweight <90%

for GA. Methodology utilized to deter-

mine GA for each trial included was

previously reported.12-20 For this anal-

ysis, birthweight percentiles were calcu-

lated using the data reported by

Alexander et al.22 This reference curve

was used as it was determined to

be the most robust and most contem-

porary of the growth curves available.

SGA included all birthweights <10th

percentile while AGA was birthweights

between 10th-89th percentile.

We excluded women who had a mul-

tiple gestation, anomalies, EGA <37

weeks, medical or obstetrical complica-

tions like pregestational or gestational

diabetes, hypertensive disease of preg-

nancy, chronic hypertension, missing

EGA or birthweight, and potential

duplicates, ie, women who may have

potentially participated in >1 study

during the same pregnancy. A mother

was considered a duplicate if she

matched all of the following variables

across �2 studies: maternal age, parity,

GA at delivery, route of delivery,

neonatal gender, birthweight, and Apgar

score at both 1 and 5 minutes.

Composite neonatal morbidity

(CNM) was defined as any of the

following: Apgar score <4 at 5 minutes,

respiratory distress syndrome, need for

mechanical ventilation, intraventricular

hemorrhage grade III or IV, necrotizing

enterocolitis stage 2 or 3, neonatal

sepsisesuspected or proven, confirmed

seizure, and stillbirth or neonatal death.

Each parameter of CNM was previously

defined in the parent publications of the

9 trials.12-20 Stillbirth was defined as any

fetal death occurring prior to or during

labor and neonatal mortality as death

occurring after delivery up to 28 days

after birth.

The sample size for this analysis was

determined by the size of all databases

included. Descriptive statistics were used

FIGURE 1

Flow diagram demonstrating the exclusion of subjects from all analyzed
databases
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to report all variables of interest. Crude

odds ratios (OR) and 95% confidence

intervals (CI) from random effect

logistic regression models were utilized.

We fit separate models to each compo-

nent of CNM and to the composite

primary outcome. Mixed effect logistic

regressions with a random intercept for

study (to account for study heterogene-

ity) were adjusted for maternal age

(<20, 20-34, �35 years), race/ethnicity

(Caucasian, Afro-American, Hispanic,

other), marital status (yes, no), educa-

tion level (�12 or >12 years of

education), nulliparity (yes, no), pre-

pregnancy body mass index (BMI)

(<30, �30 kg/m2), maternal smoking

(yes, no), maternal alcohol use (yes, no),

neonatal gender (male, female), and

diagnosis of chorioamnionitis (yes, no).

In cases where the logistic mixed effects

model did not converge, we used logistic

regression with robust SE accounting

for the cluster study effect and adjusted

for the same covariates. Secondary

analyses used similar models to compare

neonatal outcomes in infants with

birthweight <5% and those at 5-9% to

AGA newborns.

We imputed missing data in BMI and

education variables (24% and 27%

missing, respectively) using the method

of multivariate imputation by chained

equation.23 Variables included in the

imputation model were the same as

those included in the analyses models.

We generated 10 imputed data sets and

combined coefficient estimates across

these using Rubin rules.24 Adjusted OR

(aOR) and 95% CI from multiple

imputation estimates are presented. A

P value <.05 was considered statistically

significant.

To assess the influence of GA and

morbidity, we ran subgroup analyses on

all outcomes of interest for infants

delivered at 37.0-38.6 weeks (early term

pregnancy) and those delivered at �39

weeks (full-term pregnancy). All ana-

lyses were performed in software (Stata

v13; StataCorp LP, College Station, TX).

The STrengthening the Reporting of

OBservational studies in Epidemiology

guidelines for reporting observational

studies were followed. This analysis

qualified for exempt status from the

institutional review board at the Uni-

versity of Texas Health Science Center at

Houston because it involved the study of

publically available deidentified data.

Results

From 1989 through 2004, in the 9

MFMU studies, 91,373 women were

enrolled of whom 83,815 (92%) had

singleton pregnancies. Among these

women, we excluded 33,804 (40.3%) for

the following reasons: 32,005 were less

than 37 weeks at birth, were missing

birth weight or gestational age at birth or

were labeled as large for gestational age

(LGA); 1661 were anomalous, and 138

patients were excluded as suspected du-

plicates. For our analyses, 50,011

(54.7%) singletons met the inclusion

criteria and are the focus of our report.

The prevalence of SGA in our cohort was

10.8% (Figure 1).

Baseline characteristics differed sig-

nificantly between SGA and AGA groups

for maternal age; ethnicity; nulliparity;

education; marital status; self-reported

cigarette, alcohol, or drug use; and

BMI at delivery. The 3 variables associ-

ated with significantly lower likelihood

of SGA were having at least high school

education, beingmarried, and at delivery

having BMI of �30 kg/m2 (Table 1).

Compared to AGA, women with SGA

were significantly less likely to be

induced, have chorioamnionitis, deliver

at �39.0 weeks, and have cesarean

delivery. SGA pregnancies, however,

were significantly more likely than

AGA to have cesarean delivery for non-

reassuring fetal heart rate and have

abruption (Table 2).

SGA infants were significantly more

likely than AGA to be female. After

adjustments for confounding variables,

TABLE 1

Maternal demographics

SGA, N ¼ 5416 AGA, N ¼ 44,595 ORa (95% CI)

Maternal age, y

<20 3952 (73.0) 33,530 (75.2) 1

20e34 750 (13.8) 4537 (10.2) 1.30 (1.19e1.42)b

�35 714 (13.2) 6526 (14.6) 0.95 (0.87e1.03)

Ethnicity

Caucasian 1463 (27.0) 16,842 (37.7) 1

Afro-American 2569 (47.5) 13,626 (30.6) 2.11 (1.97e2.26)b

Hispanic 1167 (21.5) 12,138 (27.2) 1.11 (1.03e1.20)b

Other 217 (4.0) 1989 (4.5) 1.28 (1.10e1.48)b

Nulliparous 1401 (26.0) 10,225 (23.0) 1.14 (1.06e1.22)b

High school education 1041 (26.2) 11,639 (35.5) 0.67 (0.62e0.72)c

Married 2384 (44.0) 25,917 (58.1) 0.55 (0.52e0.58)c

Smoker 1496 (27.7) 6101 (13.7) 2.38 (2.22e2.54)b

Alcohol 478 (9.6) 2494 (6.0) 1.54 (1.36e1.74)b

Drugs 465 (10.0) 1526 (3.9) 2.59 (2.31e2.90)b

BMI at delivery, km/m2

<30 3086 (80.1) 26,025 (76.3) 1c

�30 764 (19.9) 8054 (23.7) 0.82 (0.75e0.89)c

Data presented as N (%).

AGA, appropriate for gestational age (birthweight between 10e89% for gestational age); BMI, body mass index; CI, confidence
interval; OR, odds ratio; SGA, small for gestational age (birthweight <10% for gestational age).

a Unadjusted OR from logistic regression with random effect of study; b Significantly more common among SGA than AGA;
c Significantly less common among SGA than AGA.
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the CNMwas significantly higher among

SGA (16.3%) than AGA (10.3%): aOR,

1.75; 95% CI, 1.71e1.78. Compared to

AGA, morbidity was more common

with SGA including an Apgar score<4 at

5 minutes, rate of respiratory distress

syndrome, need for mechanical ventila-

tion, and diagnosis of neonatal sepsis.

The likelihood of neonatal death was

2.5-fold more common with SGA than

AGA: 11 vs 4.0/1000 births, respectively

(aOR, 2.56; 95% CI, 1.83e3.57)

(Table 3).

Compared to AGA, the CNM was

significantly higher for newborns at

5-9% for GA and for those <5%. The

association of adverse outcomes was

consistently stronger for those <5%

than at 5-9% for GA. The significantly

increased risk of stillbirth and of

neonatal mortality, however, was limited

to newborns<5% and not those at 5-9%

(Table 4).

When the neonatal outcomes were

stratified according to GA at delivery

(37.0-38.6 weeks vs �39.0 weeks), the

CNM was significantly higher among

SGA when compared to AGA at both

early term (18.4% vs 10.5%) and full

term (15.0% vs 10.1%) pregnancies.

Compared to AGA, the likelihood of

neonatal death was 2.3-fold higher with

SGA whether they were delivered 37.0-

38.6 or �39.0 weeks.

Comment

Among women at term and without

known comorbidities, SGA newborns,

compared to AGA, had 60% higher CNM

(16.3% vs 10.3%, respectively). After ad-

justments for confounders, CNM was

75%more likely in SGA than AGA (aOR,

1.75). The likelihood of stillbirth and

neonatal mortality were 3-fold and 2-fold

higher, respectively, among term SGA.

Secondary analyses indicated that

compared to AGA, the significantly

increased CNM is present among new-

borns <5% and for those at 5-9% GA.

Additionally, at �39.0 weeks, SGA new-

borns, compared to AGA, still have

significantly higher CNM, including

stillbirth and neonatal mortality.

Our study has 2 main advantages that

help to strengthen the evidence of poor

outcomes in SGA infants. First, our

analysis, though secondary, is multi-

centered and prospectively collected.

Several of the publications on the topic

have been retrospective, originating from

a single center3,5 or based on birth and

death certificates.2,4 Thus, our data alle-

viate the potential bias, lack of general-

izability, and unreliability of neonatal

diagnoses that have been cited as limita-

tions in previous studies. Second, this

may be the first study that has focused

completely on uncomplicated pregnan-

cies at term and the likelihood of differ-

ential CNM in SGA compared to AGA.

With concomitantmaternal comorbidity

and SGA, it is difficult to discern if poor

outcomes are secondary to the underly-

ing disease (eg, hypertension or dia-

betes), suboptimal growth, or both. It is

noteworthy that of the 5 national guide-

lines on this topic, none of them specify if

the adverse outcomes linked with SGA

are pertinent to the womenwhowere the

primary aim of this analysis.1,25-28

This current investigation was

designed to focus on uncomplicated

term pregnancies; an important sub-

group of patients who constitute the

majority of cases affected by fetal growth

abnormalities. Thus, from a clinical

standpoint, the data generated from the

current analysis have the potential to

have a much broader impact than prior

analyses linking SGA with adverse peri-

natal outcomes. The additional stratifi-

cation by GA at delivery may also allow

for better planning with regards to

timing of delivery.

TABLE 2

Intrapartum outcomes

SGA, N ¼ 5416 AGA, N ¼ 44,595 ORa (95% CI)

Abruption 62 (1.2) 270 (0.6) 1.92 (1.46e2.54)b

Antenatal corticosteroids 101 (2.3) 342 (0.9) 2.16 (1.63e2.87)b

Labor

Spontaneous 1659 (47.3) 11,767 (42.9) 1

Induced or augmented 1785 (51.2) 15,217 (55.6) 0.85 (0.79e0.92)c

Chorioamnionitis 124 (2.5) 2027 (4.8) 0.52 (0.43e0.62)c

Gestational age, wk

37.0e38.6 2187 (40.4) 14,147 (31.8) 1

39.0e40.6 2787 (51.4) 24,521 (55.0) 0.73 (0.69e0.78)c

�41 442 (8.2) 5927 (13.3) 0.48 (0.43e0.53)c

Route of delivery

Vaginal 2068 (38.3) 14,716 (33.1) 1

Cesarean 3346 (61.8) 29,874 (67.0) 0.87 (0.82e0.93)c

Reason for cesareand

CPD 400 (11.1) 6427 (20.1) 0.50 (0.45e0.56)c

Repeat 1427 (39.9) 15,108 (47.4) 0.74 (0.69e0.80)c

Failed trial of labor 47 (1.5) 338 (1.3) 0.98 (0.70e1.36)

Nonreassuring FHR 762 (21.1) 3327 (10.4) 2.35 (2.15e2.57)b

Others 673 (96.3) 4495 (97.5) 0.65 (0.43e1.02)

Data presented as N (%).

AGA, appropriate for gestational age (birthweight between 10e89% for gestational age); CI, confidence interval; CPD,
cephalopelvic disproportion; FHR, fetal heart rate; OR, odds ratio; SGA, small for gestational age (birthweight <10% for
gestational age).

a Unadjusted OR from logistic regression with random effect of study; b Significantly more common among SGA than AGA;
c Significantly less common among SGA than AGA; d Not all indications included in table and since woman could have >1
indication, total percentage is >100%.
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Our findings of increased CNM at

term are supportive of the consensus

statement and American Congress

of Obstetricians and Gynecologists

(ACOG) guideline that state that fetal

growth restriction (estimated birth-

weight<10th percentile for GA) without

other risk factors should be delivered by

39.0 weeks.1 In our cohort, 10% of

women at 39.0-40.6 weeks were SGA and

7% were SGA at �41.0 weeks (Table 2).

The possible explanations for SGA

>39.0 weeks are that the data originate

from trials preceding the publication of

the ACOG practice bulletin, published in

2013, since our data range from 1989

through 2004. Additionally, it is possible

that the SGA newborns were not iden-

tified as being growth restricted before

birth,29 and thus did not warrant inter-

vention. Regardless of the reasons for

SGA at �39 weeks, it is noteworthy that

the adjusted risk of stillbirth is 4 times

higher with SGA than AGA, and 2 times

higher for neonatal death.

The shortcomings of our study should

be acknowledged. This is an unplanned

secondary analysis albeit of prospectively

collected data from multiple centers.

Thus, our findings should be hypothesis

generating and an impetus for inter-

ventional trial. The management of the

parturient and newborn was in centers

participating in trials and thus our

findings may not be applicable to in-

stitutions with limited resources. We

categorized the newborns as SGAvs AGA

based on a population curve22 and did

not utilize customized growth curve,30

which may be better at identifying

those that will have morbidity or mor-

tality.31 Our reasons for not utilizing

customized growth curve was that it has

not been consistently shown to identify

pregnancies with adverse outcomes32

and, more importantly, ACOG does

not recommend using individualized

growth standards.1 The variables

collected for the trials did not provide

information on what proportion of SGA

had estimated fetal weight<10% for GA

or had antepartum surveillance. But

since 70-90% of SGA are not identified

as having estimate of fetal weight<10%,

we assume that the majority of preg-

nancies with abnormal growth did not

have surveillance with umbilical artery

Doppler.29,33 The potential reasons for

why the majority of SGA are undetected

include that ACOG does not recom-

mend routine third-trimester sono-

graphic exams among uncomplicated

pregnancies,1 clinical estimate is not as

reliable in detection of SGA as it is for

macrosomia,34 vagaries of sonographic

estimate of fetal weight, and that pre-

diction of birthweight is optimally done

within a week of delivery.35 A major

portion (82%) of our participants orig-

inated from the cesarean registry16 and

this may limit the generalizability of our

results. Since the data were collected

prospectively, clinicians were aware of

the ongoing study and this fact may lead

to a Hawthorne effect. Despite these

TABLE 3

Neonatal outcomes

AGA,
N ¼ 44,595

SGAeBW <10th
percentile, N ¼ 5,416

BW <5%,
N ¼ 2,530

BW <10% vs AGA,
ORa (95% CI)

BW <5% vs AGA,
ORa (95% CI)

Female 21,819 (48.9) 3134 (57.9) 1459 (57.7) 1.44 (1.36e1.52)b 1.42 (1.31e1.54)b

Apgar score <4 at 5 min 92 (0.2) 31 (0.6) 20 (0.8) 2.57 (1.63e4.07)b 3.62 (2.10e6.22)b

Respiratory distress syndrome 720 (1.7) 143 (2.8) 89 (3.7) 1.76 (1.45e2.14)b 2.34 (1.83e2.98)b

Mechanical ventilation 477 (1.1) 112 (2.1) 68 (2.7) 2.00 (1.60e2.50)b 2.64 (2.00e3.47)b

IVH grade III or IV 2 (0) 0 (0) 0 (0) 1.99 (0.92e4.31)c e

NEC stage 2/3 2 (0.01) 2 (0.05) 1 (0.06) 9.19 (1.29e65.26)b,c e

Neonatal sepsis 3645 (8.7) 654 (13.1) 256 (9.7) 1.70 (1.54e1.88)b 2.37 (2.10e2.68)b

Periventricular leukomalacia 0 (0) 0 (0) 0 (0) e e

Confirmed seizures 53 (0.1) 11 (0.3) 6 (0.3) 1.80 (0.90e3.63) 2.00 (0.78e5.13)

Stillbirth/1000 41 (0.9) 19 (3.5) 14 (5.5) 3.49 (1.83e6.67)b 6.02 (2.95e12.28)b

Neonatal death/1000 17 (0.4) 6 (1.1) 4 (1.6) 2.56 (1.83e3.57)b,d 4.37 (3.05e6.25)b,d

Composite neonatal morbiditye N ¼ 37,094
3798 (10.3)

N ¼ 4277
699 (16.3)

N ¼ 2006
428 (21.3)

1.75 (1.71e1.78)b 2.44 (2.41e2.47)b,d

Data presented as N (%) unless otherwise noted.

Analysis adjusted for: maternal age, nulliparity, race, study inclusion, body mass index (<30 or �30 kg/m2), smoking, education level, alcohol use, marital status, chorioamnionitis, and neonatal
gender.

Composite neonatal morbidity consisted of any of following: Apgar score <4 at 5 min, respiratory distress syndrome, mechanical ventilation, IVH grade III or IV, NEC stage 2/3, neonatal sepsis,
periventricular leukomalacia, confirmed seizures, stillbirth, or neonatal death.

AGA, appropriate for gestational age (BW between 10e89% for gestational age; referent group); BW, birthweight; CI, confidence interval; IVH, intraventricular hemorrhage; NEC, necrotizing
enterocolitis; OR, odds ratio; SGA, small for gestational age (BW <10% for gestational age).

a Adjusted OR from logistic regression with random effect of study; b Significantly more common among SGA than AGA; c Unadjusted OR from logistic regression with random effect of study;
d Adjusted OR from robust logistic regression; e Excludes infants with missing composite neonatal morbidity outcome.
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limitations, it should be noted that this is

one of the few publications on CNM

among uncomplicated pregnancies at

term. One of the few publications on

SGA among uncomplicated pregnancies

at term (n ¼ 67) reported that the like-

lihood of admission to neonatal inten-

sive care unit, respiratory distress,

hypoglycemia, and thrombocytopenia

were significantly higher than in con-

trols.36 We confirm the finding of res-

piratory distress in our analysis and

highlight other morbidities that are

significantly more common with SGA.

In conclusion, when compared to

AGA, newborns with birthweight <10%

for GA are at significantly greater risk of

morbidity and mortality among term

uncomplicated pregnancies. Random-

ized trials are warranted to determine the

optimum manner to identify SGA at

term and identify strategies that could

mitigate the associated increased CNM

without disproportionate interventions

and iatrogenic complications. n
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Data presented as N (%) unless otherwise noted.

Analysis adjusted for: maternal age, nulliparity, race, study inclusion, body mass index (<30 or �30 kg/m2), smoking, education level, alcohol use, marital status, chorioamnionitis, and neonatal
gender.

Composite neonatal morbidity consisted of any of following: Apgar score <4 at 5 min, respiratory distress syndrome, mechanical ventilation, IVH grade III or IV, NEC stage 2/3, neonatal sepsis,
periventricular leukomalacia, confirmed seizures, stillbirth, or neonatal death.

AGA, appropriate for gestational age (birthweight between 10e89% for gestational age); CI, confidence interval; IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis; OR, odds ratio;
SGA, small for gestational age (birthweight < 10% for gestational age).

a Adjusted OR from logistic regression with random effect of study; b Significantly more common among SGA than AGA; c Unadjusted OR from logistic regression with random effect of study;
d Adjusted OR from robust logistic regression; e Excludes infants with missing composite neonatal morbidity outcome.
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