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Abstract

Objective—Examine whether small-for-gestational-age (SGA) risk factors differed by prior SGA

birth.

Design—Hospital-based cohort study.

Setting—Utah, US.

Population—Electronic medical record data from 25,241 women who were nulliparous at study

entry with ≥2 subsequent consecutive singleton deliveries (2002–2010).

Methods—Estimated adjusted relative risks (RR) and 95% confidence intervals (95%CI) for the

association between second pregnancy characteristics and SGA risk. Tested for risk factor

differences between recurrence and incidence (Pdifference).

Main outcome measures—Second pregnancy incident (n=1,067) and recurrent SGA (n=484)

determined using a population-based reference.

Results—SGA complicated 20.3% and 4.5% of deliveries to women with and without a prior

SGA birth, respectively. Young maternal age (Pdifference=.01) and pregnancy hypertensive

diseases (Pdifference=.03) were associated with incident, but not recurrent SGA. Significant risk
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factors for incidence and recurrence were smoking [Incident RR=1.64 (95%CI 1.22–2.19);

Recurrent RR=1.59 (95%CI 1.17–2.17)], short stature [Incident RR=1.34 (95%CI 1.16–1.54);

Recurrent RR=1.54 (95%CI 1.31–1.82)], prepregnancy underweight [Incident RR=1.32 (95%CI

1.07–1.64); Recurrent RR=1.30 (95%CI 1.03–1.64)], and inadequate weight gain [Incident

RR=1.41 (95%CI 1.22–1.64); Recurrent RR=1.33 (95%CI 1.10–1.60)]. Race-ethnicity, marital or

insurance status, alcohol, diabetes, asthma, thyroid disease, depression, or interpregnancy interval

were not associated with incidence or recurrence.

Conclusion—There was considerable overlap in the risk factors for SGA recurrence and

incidence. Recurrence and incidence risk factors included smoking, short stature, underweight,

and inadequate weight gain. Maternal age and hypertensive diseases increased the risk for

incidence only. Regardless of the SGA definition, some potentially modifiable risk factors for

recurrence were identified.
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INTRODUCTION

A history of a growth restricted neonate is a major risk factor for a subsequent growth

restricted neonate in the next pregnancy, with reported risk estimates as high as 4–11 times.

(1–7) There are many well-recognized risk factors for small-for-gestational-age (SGA)

newborns.(8) Low prepregnancy weight,(2, 9) low weight gain during pregnancy,(2, 10) and

maternal smoking(2, 9, 10) have been consistently reported across studies as risk factors for

recurrence of growth restricted births. Maternal age, interpregnancy interval, hypertensive

disorders and indicators of socioeconomic status have been inconsistently identified across

studies as risk factors for recurrence,(2, 4, 9, 10) possibly due to differences in study

populations, definitions of growth restriction, or classification of hypertensive disorders.

Furthermore, it is unclear if such SGA risk factors differ for women with a previous SGA

birth from women without a previous SGA birth. Only a few studies have distinguished

between risk factors for incident and recurrent SGA cases(9, 10) and these studies have been

limited in that one was based on case-control data with retrospective data collection of some

key variable and included only term-SGA births(10) and the other based on vital records

data with low birth weight (<2500 g) as the outcome.(9)

Using a longitudinal cohort of consecutive pregnancies with medical record data, we aimed

to identify second pregnancy demographic and clinical risk factors for SGA recurrence and

examine if the risk factors differed from women whose first pregnancy was non-SGA. We

examined SGA using both a population-based birthweight reference and a customized

definition. We also explored if the inclusion of first pregnancy risk factors further informed

the recurrence risk above and beyond second pregnancy risk factors only.

MATERIALS AND METHODS

The Consecutive Pregnancies Study was a retrospective cohort study conducted by the

Eunice Kennedy Shriver National Institute of Child Health and Human Development,
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National Institutes of Health. Detailed information on 114,679 pregnancies from 51,086

women with two or more consecutive deliveries after 20 weeks of gestation from 2002–2010

at 20 Utah hospitals was extracted from the maternal and infant electronic medical records

and supplemented with International Classification of Diseases, ninth revision (ICD9)

discharge codes. We confirmed that all deliveries >20 weeks of gestation were consecutive,

however, gravidity did increase more than parity, indicating that some women had a

pregnancy loss <20 weeks. Pregnancies were linked using a unique maternal ID.

Institutional review board approval was obtained by all participating institutions.

For this analysis we included only women who were nulliparous at study entry and had

singleton deliveries in the first and second pregnancy (n=27,077). Women missing relevant

data in the first or second pregnancy were excluded (n=1,836; 6.8%), leading to a total of

25,241women with consecutive singleton deliveries.

Gestational age, according to the best obstetrical estimate (weeks), infant birthweight (g),

and sex were obtained from the electronic medical record. We classified SGA using <10th

percentile of a previously published population-based reference.(11) For secondary analyses,

we also identified neonates <10th customized percentile utilizing previously published

coefficients for physiologic parameters affecting birthweight according to the method of

Gardosi and utilizing the intrauterine proportionality curves (SGAcustomized).(12, 13)

Maternal age at delivery, race-ethnicity, parity, marital status, insurance status, smoking and

alcohol intake during pregnancy, height, prepregnancy weight (kg), and weight at delivery

(kg) were obtained from the patient electronic medical record. Short stature was defined as a

height <160 cm.(14, 15) Prepregnancy body mass index (BMI; kg/m2) was categorized as

underweight (<18.5 kg/m2), normal weight (18.5–24.9 kg/m2), overweight (25.0–29.9

kg/m2), or obese (≥30.0 kg/m2).(16) Total gestational weight gain (kg) was calculated as the

difference between weight at delivery and prepregnancy weight. As previously described,

(17) we classified women as having gained below, within, or above the 2009 Institute of

Medicine (IOM) recommended range using rate of weight gain in the second and third

trimester based on first trimester weight gain assumptions of 2 kg for underweight, normal

weight and overweight women and 1.25 kg for obese women.(16) Interpregnancy interval

was calculated as the time between delivery of first pregnancy and the last menstrual period

of the second pregnancy.

Maternal pregnancy complications and medical history of pregestational diabetes, chronic

hypertension, asthma, thyroid disease, depression or another mental health condition were

obtained from the medical record and supplemented with ICD9 codes. See Appendix S1 for

ICD9 codes and percentage of cases identified from the medical record. Women were

classified as having a condition if indicated on either source (chart or discharge code). Once

classified with a chronic condition women were considered to have the condition at all

subsequent pregnancies. Consistency checks were performed using repeated pregnancy data

on all relevant covariates and conditions. The 3 cases of eclampsia were combined with

preeclampsia.
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Chi-square statistics were utilized for descriptive statistics. We estimated the percent of

SGA deliveries at the second pregnancy according to first pregnancy SGA status (i.e. %

incident and recurrent SGA). We used longitudinal transition models implemented with

Poisson regression and robust variance(18) to estimate the risk of incident and recurrent

SGA at the second pregnancy associated with risk factors at the second pregnancy.

Transition models are similar to traditional risk models, but include first pregnancy SGA

status in the model and multiplicative interactions between each risk factor and first

pregnancy SGA status, allowing for the direct comparison between incident and recurrent

SGA (Pdifference). For these models, a significant interaction between a risk factor and first

pregnancy SGA status indicated that the risk factor had a significantly different relationship

for recurrent compared to incident SGA. The interaction, however, did not inform the

overall significance of a given characteristics in predicting the risk of SGA and thus global

p-values for each risk factor were reported separately according to first pregnancy SGA

status. All models were adjusted for the full set of risk factors discussed above.

We also tested if non-disease related risk factors in the first pregnancy modified recurrence

risk observed in relation to characteristics of women in their second pregnancy. We tested

for the addition of first pregnancy status to the model and the interaction with second

pregnancy status.

We used SAS version 9.3 (Cary, NC) for all analyses and considered P-values <.05

significant for main effects and interactions.

RESULTS

Of the 25,241 women, 2,393 (9.5%) had an SGA birth in the first pregnancy. Second

pregnancy characteristics for women with a previous SGA birth differed from women

without a previous SGA birth such that they were younger, less likely to be non-Hispanic

white and more likely to be short, unmarried, or have public insurance (Table 1). Women

with a previous SGA birth were also more likely to have smoked, drank alcohol during

pregnancy, been underweight, and gained inadequately during pregnancy and were less

likely to remain normotensive.

At the second pregnancy, 1,551 (6.1%) pregnancies were complicated by SGA, of which

1,067 (4.7%) occurred among the 22,848 women without a first pregnancy SGA birth (i.e.

incident SGA) and 484 (20.2%) occurred among the 2,393 women with a first pregnancy

SGA (i.e. recurrent SGA). The unadjusted risk ratio (RR) for SGA recurrence given a

previous history was 4.33 [95% confidence interval (CI) 3.92, 4.78] compared to no

previous history.

In the main sample (n=25,241), different adjusted risk patterns between second pregnancy

incident and recurrent SGA were observed for maternal age (Pdifference=.01) and

hypertension (Pdifference=.03) (Table 2). Young maternal age was associated with an

increased risk for incident (P=.01), but not recurrent SGA (P=.35). This increased risk for

incident SGA followed a linear pattern with the greatest risk observed among women who

were 14–19 years of age at delivery of their second child. Development of gestational
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hypertension, preeclampsia or superimposed preeclampsia during the second pregnancy was

also associated with an increased risk for incident (P<.001), but not recurrent SGA (P=.48).

Among normotensive women without a previous SGA birth, 4.5% had an SGA birth at the

second pregnancy. Interestingly, women with chronic hypertension who did not have an

SGA birth in the first pregnancy had a similar 4.3% incidence of second pregnancy SGA,

which is in contrast to the 6.4% and 11.4% among women who developed gestational

hypertension or preeclampsia, respectively. Once adjusted for maternal demographics and

medical conditions, women who developed gestational hypertension had an adjusted 1.9-

fold increased risk and women who developed preeclampsia or superimposed preeclampsia

had a 3-fold increased risk for incident SGA. Significant differences were observed in the

unadjusted percent of recurrent SGA cases across categories of maternal hypertension (P<.

001) with recurrent SGA occurring among 22.6% and 25.0% of women with preeclampsia

and superimposed preeclampsia, respectively, but only 20.2% of normotensive women.

However, differences did not remain significant after adjustment (P=.48).

Smoking during pregnancy, short stature, prepregnancy underweight, and inadequate weight

gain during pregnancy were significantly associated with a greater risk of both incident and

recurrent SGA. While smoking was associated with a 1.6 times increased risk of recurrent

and incident SGA (Pdifference=.90), the excess risk was greater for recurrent SGA, where

almost 30% of smokers had a recurrent SGA compared to 20% of non-smokers.

Prepregnancy BMI and gestational weight gain followed approximately linear patterns with

both incident and recurrent SGA such that the greatest risk was observed among women

who were underweight or gained inadequately and the lowest risk was observed among

obese women or women who gained excessively during pregnancy, respectively. Although

non-Hispanic black race-ethnicity, unmarried status, public insurance, and depression were

associated with an unadjusted increased percent of incident and recurrent SGA cases, these

risk factors were not associated with recurrence or incidence once adjusted for all other

maternal demographics and medical conditions.

We tested for the addition of first pregnancy risk factor status to aid the prediction of SGA at

the second pregnancy as well as accounting for maternal characteristics in the second

pregnancy. Including any of the first pregnancy risk factors did not appreciably change the

risk estimates for SGA recurrence (P>.05).

Because some of the risk factors included in the main model were determined as the

pregnancy progressed (i.e. gestational diabetes, hypertensive disease, and weight gain) and

may have been caused by an underlying factor also causing SGA, we performed a sensitivity

analysis using only risk factors known at the start of the pregnancy (e.g. pregestational

diabetes or chronic hypertension). All findings were similar with no additional risk factors

identified (data not shown).

We repeated our analyses using a customized definition of SGA. Compared to the

population-based reference, a similar percentage of SGAcustomized cases were identified at

the first (n=2,085; 8.3%) and second (n=1,450; 5.8%) pregnancy, although customization

identified a somewhat different group of neonates as only 66.1% and 62.0%, respectively,

were concordant with those identified by the population-based reference. Among women
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with a first pregnancy SGAcustomized birth, only 16.2% recurred in the second pregnancy.

When SGAcustomized was used in risk factor models, we observed a few differences from the

population-based findings. First, maternal age was no longer a risk factor for incident

SGAcustomized (P=.24). Second, smoking was a more significant risk factor for incident

SGAcustomized (RR=1.94; 95% CI 1.48, 2.55) rather than recurrent SGA (RR=1.24; 95% CI

0.82, 1.88), although the difference between recurrence and incidence did not reach

statistical significance (Pdifference=.07). Maternal short stature was associated with a

decreased risk for incident (RR=0.81; 95% CI 0.69, 0.95), but not recurrent SGAcustomized.

The risk pattern with prepregnancy BMI was opposite of what was observed with the

population-based reference, such that SGAcustomized risk was highest among obese mothers

for both incident (RR=1.49; 95% CI 1.27, 1.75) and recurrent (RR=1.55; 95% CI 1.22, 1.97)

SGAcustomized. Lastly, gestational diabetes was associated with a significant decreased risk

in incident (RR=0.58; 95% CI 0.38, 0.87) and recurrent (RR=0.19; 95% CI 0.05, 0.75)

SGAcustomized. Results for hypertension were similar to the previous model such that

development of gestational hypertension or preeclampsia during the second pregnancy were

similarly associated with an increased risk for incident (P=.006), but not recurrent SGA (P=.

38); however, in the model using SGAcustomized superimposed preeclampsia was associated

with a 2.66 times increased risk for recurrence (95% CI 1.13, 6.23).

DISCUSSION

Main findings

Women whose first pregnancy was complicated by an SGA birth had more than a four-fold

increased risk for recurrence, but nearly 80% went on to have a non-SGA birth in their

second pregnancy. In contrast, less than five percent of women without a previous SGA

delivery had an SGA neonate in their second pregnancy. We found that there was

considerable overlap in the risk factors for SGA recurrence and incidence, but there were

some notable differences. Specifically, young maternal age and development of gestational

hypertension or preeclampsia were significant risk factors for second pregnancy SGA

incidence, but not recurrence. However, smoking, short stature, prepregnancy underweight,

and inadequate weight gain were risk factors for both. Nonetheless, while the relative risk

associated with the latter characteristics was similar between recurrence and incidence, the

excess risk of SGA at the second pregnancy was much greater for recurrence than incidence

given the overall increased baseline risk (20.2% recurrent SGA vs. 4.7% incident SGA). Our

conclusions are based on the population-based SGA as it is currently not common to use

customized SGA in clinical practice in the U.S. It should be noted, however, that different

risk factors were identified using a customized definition of SGA which accounts for many

characteristics of the mother when identifying cases and therefore fewer risk factors were

associated with SGA using this definition. Thus the choice of SGA definition may impact

which characteristics clinicians use when identifying at high risk women. Interestingly, first

pregnancy risk factor status did not add additional information beyond the second pregnancy

status. Our finding suggests that a woman’s risk for SGA recurrence in the second

pregnancy was influenced by her current height, smoking, prepregnancy weight and

gestational weight gain alone. As such, recommendations for weight gain and smoking

cessation may be particularly effective to avoid SGA recurrence in subsequent pregnancies.
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Strengths and Limitations

In this study SGA was used as a proxy for fetal growth restriction. While we used a

conservative classification of SGA, the 10th percentile of a population-based reference,(11)

only 9% and 5% of first and second pregnancies were classified as SGA, likely because our

sample was comprised of mostly healthy women. The risk factors identified may change

with a more restrictive definition of SGA, such as the 5th or 3rd percentile, although we did

not have a large enough sample to examine such changes. We did, however, also use the

customized definition of SGA.(12) In this population smoking and alcohol intake were very

rare and there may be reporting bias in such measures,(19) furthermore it is possible that we

did not have the power to detect differences by alcohol intake, which was even less

prevalent than smoking. The generalizability of our findings may be limited by the

homogeneity of this cohort, having little racial diversity; none the less, residual confounding

may be reduced among this sample. The major strength of our study was the detailed

information from the patient medical record available for a large cohort of consecutive

deliveries, which sets it apart from most linked cohorts that are based on vital statics or

registry data.

Interpretation

It is well established that women with a prior SGA birth have an increased risk for

recurrence;(2–4, 9, 10, 20) however, few studies have examined how risk factors for SGA in

high-risk women with a prior SGA delivery differ from women without a prior SGA

delivery. In our study, smoking was associated with both incidence and recurrence, and

notably was the strongest observed risk factor for SGA recurrence, with approximately 50%

increased risk. Smoking is a well-known risk factor for fetal growth restriction as it is

thought to cause reduced oxygen availability and blood flow to the fetus.(21) Smoking

cessation interventions have been shown to reduce the risk of low birthweight.(22) Most, but

not all, prior studies on SGA recurrence have reported an increased risk with current

smoking.(2, 9, 10)

Maternal anthropometrics are also strong predictors of birthweight. In our study, short

women had increased risks for recurrent and incident SGA. Some of the risk for SGA in

short women may be due to their genetic potential, resulting in constitutionally small infants,

(23) although short stature may have a pathologic influence as well, potentially through a

constricted uterine environment at term.(15, 24) A prior study reported that the risk for SGA

recurrence increased with low prepregnancy weight and low gestational weight gain,(2) and

another observed that low birthweight risk decreased with increasing prepregnancy weight

regardless of prior status.(9) However, these studies did not directly compare recurrence

from incidence. In our study maternal underweight and inadequate pregnancy weight gain

were identified as independent risk factors for both recurrence and incidence using the

population-based reference. It is important to consider that both risk factors fall on a

continuum and that as the risk for SGA is decreased the risk for the opposing condition of

fetal macrosomia is potentially increased with maternal obesity and excessive weight gain.

(16) Prepregnancy underweight and inadequate weight gain represent possible modifiable

risk factors for SGA recurrence, though most weight gain intervention studies have focused

on the prevention of excessive not inadequate weight gain.(25) Women with a prior SGA

Hinkle et al. Page 7

BJOG. Author manuscript; available in PMC 2015 August 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



birth may represent a particularly vulnerable population in which strategies are needed to

prevent inadequate weight gain for the prevention of SGA recurrence. Furthermore, it has

been suggested that women with a prior adverse birth outcome, including low birthweight,

receive inter-pregnancy care and counseling.(26) Both incident and recurrent SGA were

increased in underweight women, suggesting that they may represent an additional group of

women who may benefit from counseling and care during the inter-pregnancy period

regardless of the prior birth outcome.

Our findings related to incident SGA are valuable in that they are applicable to the larger

population of women whose prior pregnancy was not complicated by SGA and thus are less

likely to be constitutionally small. Indeed, we identified more risk factors for incident than

recurrent SGA. The strongest risk factor for incident SGA was preeclampsia, which tripled

the risk (i.e. 4.5% in normotensive women vs. 11% in preeclamptic women). It is important

to highlight that this association is among women whose first pregnancy was non-SGA and

therefore may not meet current criteria for higher level management in a second pregnancy.

A previous case-control study reported that essential hypertension and preeclampsia were

associated with incident but not recurrent term-SGA.(20) This finding that such risk factors

were more important for SGA incidence than recurrence is similar to our study, as the prior

SGA status was the strongest predictor of SGA in the second pregnancy and other risk

factors offered little information above and beyond prior SGA status. We did not observe an

increased risk for incident SGA with chronic hypertension. This difference from the prior

study(20) may be due to different classifications of hypertensive diseases, as our study

further classified women with chronic hypertension as to whether they developed

superimposed preeclampsia. Also, chronic hypertension was relatively rare in this cohort of

mostly healthy women and it may have been well managed. Lastly, the previous study

included only full-term deliveries.(20) Others have reported that when severe chronic

hypertension is distinguished from milder forms without preeclampsia the risk for neonatal

morbidity is much lower.(27) Another study, which did not distinguish between types of

hypertensive diseases, recently reported that SGA recurrence was stronger among

nulliparous women with hypertension in the first pregnancy.(4) We also found that younger

women had an increased risk for second pregnancy incident SGA. While we did not have

information on changes in paternity, which is associated with an increased risk for

intrauterine growth restriction,(28) this association is independent of marital status,

hypertensive disorders and interpregnancy interval. This also potentially indicates that prior

SGA is such a strong risk factor for SGA in the current pregnancy that young maternal age

had little impact beyond prior history among these high risk women.

Our study was unique in that we examined recurrence using both population-based and

customized SGA. We examined SGA using two definitions and found that results were

similar with the exception of associations with maternal age, smoking, stature and

prepregnancy BMI. The customized model takes constitutional variation in birthweight due

to maternal height and weight into account, so it is not surprising that short maternal stature

and underweight are not associated with SGAcustomized. However, it is unclear if

customization,(29) particularly for weight,(30) aids in the identification of neonates at risk

for adverse perinatal outcomes. Thus we presented results both ways, as there is wide

interest in understanding the clinical utility of the more recently developed customized
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birthweight centiles. Our findings further highlight the importance of identification of

pathologic versus constitutional SGA as the risk factors identified in our models differed

slightly based on the definition. For example, whether short stature has a pathological effect

on birthweight is unclear(15, 24) and including maternal height in the customization also

assumes that the mother herself was not stunted. Moreover, while some have suggested that

SGA infants of obese mothers identified using customized percentiles may be at higher risk

for perinatal mortality,(31) these results have yet to be replicated.

CONCLUSIONS

Our study suggests that the risk profiles for SGA in the second pregnancy differed according

to women’s first pregnancy SGA status. Recurrence was associated with smoking, short

stature, underweight, and inadequate weight gain. Regardless of the SGA definition used,

few risk factors informed a woman’s risk for recurrence beyond her prior history. However,

most observed risks are potentially modifiable (e.g. smoking, prepregnancy weight, and

weight gain) suggesting avenues for intervention and possible prevention of SGA in

subsequent pregnancies.
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Table 1

Maternal characteristics in the second pregnancy by small-for-gestational-age birthweight status at the first

pregnancy, Consecutive Pregnancy Study, 2002–2010, n=25,241.

Second Pregnancy Characteristics

First Pregnancy

P
Non-SGA (n=22,848)

n (%)
SGA (n=2,393)

n (%)

SGAa <.001

 No 21,781 (95.3) 1,909 (79.8)

 Yes 1,067 (4.7) 484 (20.2)

Age, years <.001

 14–19 728 (3.2) 117 (4.8)

 20–24 7246 (31.7) 803 (33.6)

 25–29 10693 (46.8) 1014 (42.4)

 30–34 3286 (14.4) 337 (14.1

 35–49 895 (3.9) 122 (5.1)

Race-ethnicity <.001

 Non-Hispanic white 20351 (89.1) 2027 (84.7)

 Non-Hispanic black 83 (0.4) 23 (1.0)

 Hispanic 1851 (8.1) 252 (10.5)

 Asian/Pacific Islander 468 (2.1) 74 (3.1)

 Other 95 (0.4) 17 (0.7)

Marital status <.001

 Married 20617 (90.2) 2047 (85.5)

 Non-married 2231 (9.8) 346 (14.5)

Insurance

 Private 16959 (74.2) 1650 (69.0) <.001

 Public 5889 (25.8) 743 (31.1)

Smoking during pregnancy <.001

 No 22284 (97.5) 2259 (94.4)

 Yes 564 (2.5) 134 (5.6)

Alcohol during pregnancy .004

 No 22506 (98.5) 2339 (97.7)

 Yes 342 (1.5) 54 (2.3)

Short stature <.001

 No 18778 (82.2) 1705 (71.3)

 Yes 4070 (17.8) 688 (28.8)

Prepregnancy weight status <.001

 Underweight 1148 (5.0) 201 (8.4)

 Normal weight 13172 (57.7) 1380 (57.7)

 Overweight 5056 (22.1) 484 (20.2)

 Obese 3472 (15.2) 328 (13.7)

Gestational weight gain adequacy <.001
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Second Pregnancy Characteristics

First Pregnancy

P
Non-SGA (n=22,848)

n (%)
SGA (n=2,393)

n (%)

 Inadequate 5097 (22.3) 788 (32.9)

 Within 6318 (27.7) 686 (28.7)

 Excessive 11433 (50.0) 919 (38.4)

Diabetes .07

 None 21783 (95.3) 2298 (96.0)

 Gestational 694 (3.0) 53 (2.2)

 Prepregnancy 371 (1.6) 42 (1.8)

Hypertension .03

 Normotensive 21600 (94.5) 2228 (93.1)

 Gestational hypertension 497 (2.2) 72 (3.0)

 Preeclampsia 413 (1.8) 53 (2.2)

 Chronic hypertension 282 (1.2) 36 (1.5)

 Superimposed preeclampsia 56 (0.3) 4 (0.2)

Asthma .08

 No 20958 (91.7) 2170 (90.7)

 Yes 1890 (8.3) 223 (9.3)

Thyroid disease .34

 No 21657 (94.8) 2279 (95.2)

 Yes 1191 (5.2) 114 (4.8)

Depression or other mental health condition .05

 No 20342 (89.0) 2099 (87.7)

 Yes 2506 (11.0) 294 (12.3)

Interpregnancy interval, months <.001

 <12 5948 (26.0) 742 (31.0)

 12–<18 6263 (27.4) 576 (24.1)

 18–23 4803 (21.0) 470 (19.6)

 >23 5834 (25.5) 605 (25.3)

SGA, small-for-gestational-age.

a
SGA defined using the 10th percentile of a population-based reference.
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