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ncreased neonatal mortality among normal-weight
irths beyond 41 weeks of gestation in California

im A. Bruckner, PhD; Yvonne W. Cheng, MD, MPH; Aaron B. Caughey, MD, PhD
BJECTIVE: The purpose of this study was to examine whether post-
erm gestational age increases the risk of neonatal mortality.

TUDY DESIGN: We retrieved data from 1,815,811 liveborn infants in
alifornia from 1999 to 2003. We excluded multiple births and con-
enital anomalies, as well as infants with a gestational age of less than
8w0d, or greater than 42w6d, weeks. We used multivariable logistic
egression models to adjust for demographic variables thought to con-
ound the association.

ESULTS: Compared to infants born at 38, 39, or 40 weeks, those
002-9378/$34.00 • © 2008 Mosby, Inc. All rights reserved. • doi: 10.1016
aOR: 1.34, 95% CI, 1.08-1.65). Subdividing by gestational week, in-
ants delivered at 41w0d to 41w6d showed elevated mortality relative to
arlier term births (aOR: 1.37, 95% CI, 1.08-1.73). Additional analyses
upport this increased neonatal mortality across all normal birthweight
ategories.

ONCLUSION: Infants born beyond 41w0d of gestation experience
reater neonatal mortality relative to term infants born between 38w0d
nd 40w6d.
orn at 41w0d to 42w6d have a greater odds of neonatal mortality Key words: neonatal mortality, placental insufficiency, postterm

ite this article as: Bruckner TA, Cheng YW, Caughey AB. Increased neonatal mortality among normal-weight births beyond 41 weeks of gestation in California.
m J Obstet Gynecol 2008;199:421.e1-421.e7.

t is widely accepted that pregnancies
which progress beyond 42 weeks’ ges-

ation, known as postterm pregnancies,
re associated with increased perinatal
orbidity and mortality.1-4 Based on

his evidence, the American College of
bstetricians and Gynecologists has rec-
mmended antenatal fetal surveillance
r induction of labor for women beyond
2 completed weeks (ie, 42w0d, or 294
ays).5 This seems somewhat conserva-
ive given the existing literature regard-
ng perinatal outcomes prior to 42w0d
nd antenatal testing prior to 42w0d.
umerous studies find increased preg-
ancy complications6-8 and stillbirths3,9

ssociated with gestational ages of 41

completed weeks (ie, 41w0d) and even
earlier. Additionally, one study found a
reduced rate of stillbirths and fetal dis-
tress during labor among patients who
initiated antenatal testing at 41w0d, as
compared with a control population that
began testing at 42w0d.10 As a result, cli-
nicians have sought testing strategies
that begin at an earlier gestational age for
postdates testing.

Based on these findings, some authors
have questioned this designated thresh-
old.11 One concern is that if clinicians
intervene earlier in pregnancy with in-
duction of labor that they may further
increase cesarean delivery rates. How-
ever, a recent meta-analysis reported

that induction of labor at 41w0d in un-
complicated singleton pregnancies likely
decreases fetal and neonatal complica-
tions and is associated with a reduced
risk of cesarean delivery.12 In light of
these reports, clinicians must face the
question: at what gestational age does the
benefit of induction of labor outweigh
that of expectant management?

Whereas previous studies report ele-
vated intrauterine fetal demise among
infants born beyond 41w0d, one area in
which the literature does not converge
involves neonatal mortality. Although
rare, neonatal mortality represents one
unambiguous pregnancy complication
in which the causative role, if any, of ad-
vancing gestational age at 41w0d and be-
yond is not well understood. Popula-
tion-based findings on neonatal
mortality3,9,13 remain inconclusive for
several reasons. First, the studies appear
to have inadequate statistical power to
detect modest increases in the risk of
neonatal mortality. Second, studies have
included infants with intrauterine
growth restriction (IUGR) and/or mac-
rosomia; consequently, they cannot shed
light on whether normal-weight, low-
risk infants bear elevated neonatal mor-
tality. Third, the studies examine births
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ances over time in the accuracy of preg-
ancy dating14,15 may limit the external
alidity of their results to contemporary
irths in the US.
In the current study, we addressed

hese limitations and examine whether
nfants born at 41w0d to 42w6d experi-
nce increased neonatal mortality rela-

TABLE 1
Characteristics of normal weight, t
in California, 1999-2003 (N � 1,815

N

Gestational age
..........................................................................................................

38w0d to 38w6d 430,004
..........................................................................................................

39w0d to 39w6d 589,245
..........................................................................................................

40w0d to 40w6d 485,004
..........................................................................................................

41w0d to 41w6d 232,325
..........................................................................................................

42w0d to 42w6d 79,233
...................................................................................................................

Infant sex
..........................................................................................................

Male 914,500
..........................................................................................................

Female 901,306
...................................................................................................................

Maternal race/ethnicity
..........................................................................................................

White 592,445
..........................................................................................................

Black 98,856
..........................................................................................................

Hispanic 885,946
..........................................................................................................

Asian/Pacific Islander 185,723
..........................................................................................................

Other 52,841
...................................................................................................................

Maternal age
..........................................................................................................

� 18 years 60,018
..........................................................................................................

18-34 years 1,469,788
..........................................................................................................

� 35 years 285,918
...................................................................................................................

Maternal education (%)
..........................................................................................................

� High school 508,271
..........................................................................................................

High school graduate 505,373
..........................................................................................................

� High school 774,626
...................................................................................................................

Parity
..........................................................................................................

1st birth 731,667
..........................................................................................................

2nd to 5th birth 1,069,576
..........................................................................................................

6th or later birth 14,568
...................................................................................................................

Health insurance
..........................................................................................................

Public/MediCAL 816,600
..........................................................................................................

Private/HMO 996,039
...................................................................................................................

Column totals may not sum to 100% due to missing data a

Bruckner. Increased neonatal mortality beyond 41 weeks o
ive to other term infants. Particularly, i

21.e2 American Journal of Obstetrics & Gynecolo
e focus on infants with a normal
irthweight.

ATERIALS AND METHODS
he California Department of Health
ervices (CDHS) maintains a birth co-
ort file that links death records (includ-

births
11)

%
Neonatal deaths per
10,000 live births

..................................................................................................................

23.68 2.46
..................................................................................................................

32.45 2.70
..................................................................................................................

26.71 2.54
..................................................................................................................

12.79 3.66
..................................................................................................................

4.36 3.28
..................................................................................................................

..................................................................................................................

50.36 2.95
..................................................................................................................

49.64 2.54
..................................................................................................................

..................................................................................................................

32.63 3.27
..................................................................................................................

5.44 4.45
..................................................................................................................

48.79 2.30
..................................................................................................................

10.23 2.14
..................................................................................................................

2.91 2.25
..................................................................................................................

..................................................................................................................

3.31 3.17
..................................................................................................................

80.94 2.67
..................................................................................................................

15.75 3.04
..................................................................................................................

..................................................................................................................

28.42 3.09
..................................................................................................................

28.26 2.53
..................................................................................................................

42.66 2.57
..................................................................................................................

..................................................................................................................

40.30 3.17
..................................................................................................................

58.90 2.43
..................................................................................................................

0.80 4.12
..................................................................................................................

..................................................................................................................

44.97 3.00
..................................................................................................................

54.85 2.54
..................................................................................................................

unding.

tation in California. Am J Obstet Gynecol 2008.
ng out-of-state deaths of California- t

gy OCTOBER 2008
orn infants) to the corresponding birth
ertificates for all infants born in Califor-
ia or to California residents during a
iven calendar year. We acquired these
ata for the years spanning from 1999 to
003. The Institutional Review Boards
IRB) of the California Department of
ealth Services, the University of Cali-

ornia at Berkeley, School of Public
ealth, and the University of California,

an Francisco approved the study. We
sed deidentified, publicly available vital
tatistics data; therefore, informed con-
ent was not required. Definitions of
eonatal mortality were consistently
sed during the time period of this study
nd include the last year of data available
ie, 2003) at the time of the tests. The
eporting of births and infant deaths in
alifornia is believed to be nearly 100%

omplete.16 CDHS codes the data ac-
ording to uniform specifications, per-
orms rigorous statistical quality checks,
arefully reviews and edits the birth co-
ort file.
We classified a neonatal death as a

eath that occurs less than 28 days of de-
ivering a live birth as indicated on the
irth cohort file. We, therefore, excluded
tillbirths from the analysis. In addition,
e excluded births with congenital

nomalies (based on the International
tatistical Classification of Diseases and
elated Health Problems, revision 10

ICD-10] codes Q00-Q99) and multiple
irths from the analysis.
CDHS uses last menstrual period date

LMP) on the birth certificate to estimate
estational age of the infant. The data do
ot contain information on ultrasound
nd/or clinical estimate of gestational
ge. Much clinical and epidemiological
esearch finds that, relative to ultrasound
easurement and/or clinical judgment,

MP offers a suboptimal estimate of ges-
ational age.14,15,17 LMP data appear
ubject to inaccurate recall, as well as
igit preference, due to the assumption
f conception 14 days after the first day
f menstrual bleeding. A recent study us-

ng California birth certificate data finds
hat, compared to ultrasound estimates
s the “gold standard,” LMP dating leads
o a greater postterm (ie, 42w0d and be-
ond) birth rate.17,18 This work implies
erm
,8
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ion of some term births to the postterm
ategory.

We addressed this issue of misclassifica-
ion in 3 ways. First, we restricted our anal-
sis to normal weight births with plausible
stimates of gestational age, as described by
lexander and colleagues.19 Second, we
xcluded all births of greater than 42w6d,
s pregnancies rarely progress to 43 com-
leted weeks of gestation without provider

ntervention, thus they most likely repre-
ent a coding error. Third, our statistical

ethods adjust for the sociodemographic
haracteristics of mothers that the litera-
ure indicates predispose their infants to
estational age misclassification.15 Inclu-
ion of these covariates in our analysis con-
rols for potential confounding due to mis-
lassification of high-risk, term infants as
ostterm.
We first examined the crude associa-

ions between neonatal mortality and
everal sociodemographic variables.
ext, we performed multivariable logis-

ic regression analysis (SAS 9.0; SAS In-
titute, Cary, N.C.) to test the effect of
ate gestational age on neonatal mortality
mong those born at 41w0d to 42w6d
elative to infants born from 38w0d to
0w6d. We classified infants born at
1w0d to 42w6d into one group since the
isk of pregnancy complications and
tillbirths increases beginning at 41
eeks’ gestation and beyond.3,9 Our

nalysis controls for variables that the lit-
rature suggests may confound the hy-
othesized association, including those
hat may lead to selective misclassifica-
ion of gestational age (eg, infant sex,

aternal age, parity, and maternal race/
thnicity). We present results as adjusted
dds ratios (aOR); in this analysis, the
dds ratio approximates the relative risk
f neonatal mortality.

ESULTS
f all live births in California over the

est period (n � 2,667,938), we excluded
rom the analysis congenital anomalies
n � 5255) and multiple births (n �
6,587). Next, we removed infants with a
estational age of less than 38w0d (n �
64,268) or greater than 42w6d (n �
41,905). We then excluded infants

eighing less than 2500 g (n � 29,987) or (
reater than 4500 g (n � 34,225). These
estrictions yielded a study population of
,815,811 normal weight term births.
Table 1 shows the demographic char-

cteristics of these births. Hispanic
others account for almost half of all

irths. Over half of all mothers reported
private source of health insurance, and
0% of births occurred to mothers 18 to
4 years of age. The distribution of ma-
ernal characteristics varies across gesta-
ional age. Nulliparous mothers, for in-
tance, account for 33% of births
elivered at 38 completed weeks,
hereas they comprise 48% of births de-

ivered at 41 completed weeks

TABLE 2
Adjusted odds ratios for a neonata
normal weight, term infants, Califo
Characteristic O

41w0d to 42w6d of gestation 1
...................................................................................................................

38w0d to 40w6d of gestation 1
...................................................................................................................

Infant sex
..........................................................................................................

Male (vs female) 1
...................................................................................................................

Maternal race
..........................................................................................................

White 1
..........................................................................................................

Black 1
..........................................................................................................

Hispanic 0
..........................................................................................................

Asian 0
..........................................................................................................

Other 1
...................................................................................................................

Maternal age
..........................................................................................................

� 18 years 0
..........................................................................................................

18-34 years 1
..........................................................................................................

� 35 years 1
...................................................................................................................

Education
..........................................................................................................

� High school 1
..........................................................................................................

High school 1
..........................................................................................................

� High school 0
...................................................................................................................

Parity
..........................................................................................................

1st birth 1
..........................................................................................................

2nd-5th birth 1
..........................................................................................................

6th or later birth 1
...................................................................................................................

Health insurance
..........................................................................................................

Public/MediCAL 1
..........................................................................................................

Private/HMO 1
Bruckner. Increased neonatal mortality beyond 41 weeks o
Appendix). b

OCTOBER 2008 Americ
Among normal-weight, term births,
DHS registered 499 neonatal deaths,

or an overall rate of 2.75 deaths per
0,000 live births. Neonatal mortality
ppears highest at 41w0d to 41w6d. Con-
istent with previous reports, bivariate
esults indicate that males experience
reater neonatal mortality relative to fe-
ales. Asian/Pacific Islanders exhibit the

owest, whereas blacks exhibit the high-
st, race/ethnic-specific neonatal mor-
ality (Table 1). Table 2 displays the mul-
ivariate logistic regression results.
nfants born at 41w0d to 42w6d of ges-
ation appear at increased risk of neona-
al mortality as compared with those

ath among
a, 1999-2003
s ratio (95% CI) P value

(1.08-1.65) .007
..................................................................................................................

— —
..................................................................................................................

..................................................................................................................

(0.98-1.39) .09
..................................................................................................................

..................................................................................................................

— —
..................................................................................................................

(0.88-1.72) .22
..................................................................................................................

(0.47-0.75) � .0001
..................................................................................................................

(0.28-1.57) .34
..................................................................................................................

(0.43-2.30) .99
..................................................................................................................

..................................................................................................................

(0.58-1.53) .82
..................................................................................................................

— —
..................................................................................................................

(0.97-1.59) .08
..................................................................................................................

..................................................................................................................

(0.77-1.32) .93
..................................................................................................................

— —
..................................................................................................................

(0.65-1.00) .05
..................................................................................................................

..................................................................................................................

(1.09-1.58) .004
..................................................................................................................

— —
..................................................................................................................

(0.58-3.02) .50
..................................................................................................................

..................................................................................................................

(1.04-1.58) .02
..................................................................................................................

— —
tation in California. Am J Obstet Gynecol 2008.
l de
rni
dd
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aOR: 1.34; 95% confidence interval
CI], 1.08-1.65). Of note, gestational age
f 41w0d to 42w6d confers a greater neo-
atal mortality risk than any other vari-
ble included in the analysis.

We tested whether our results re-
ained robust to alternative referent

roup specification. We restricted the
eferent group to infants at 40w0d to
0w6d of gestation (rather than 38w0d
o 40w6d) and reestimated the logistic
egression equation. Results remained
ssentially unchanged in that infants
orn at 41w0d to 42w6d show a 1.37-fold

ncreased odds of neonatal mortality
95% CI, 1.06-1.77). We also tested
hether our findings changed with the

ddition of macrosomic (ie, � 4500 g)
nfants by including this group in the

ultivariate analysis. The aOR differed
lightly from that of the original test
aOR: 1.32; 95% CI, 1.08-1.63) and re-
ained statistically significant.
Next, we examined the risk of neonatal
ortality separately for those born at

1w0d to 41w6d and 42w0d to 42w6d
elative to the 38w0d to 40w6d group.
djusted logistic regression results show

FIGURE 1
For each weight group, births at 41
exhibit elevated neonatal mortality
the gap lessens with increasing bir

2
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ruckner. Increased neonatal mortality beyond 41 weeks of ge
levated neonatal mortality for both in- m

21.e4 American Journal of Obstetrics & Gynecolo
ants at 41w0d to 41w6d and 42w0d to
2w6d. However, the odds ratio for the
2w0d to 42w6d infants does not reach
tatistical significance (aOR for 41w0d to
1w6d: 1.37, 95% CI, 1.08-1.73; aOR for
2w0d to 42w6d: 1.24, 95% CI,
.83-1.84).
Figure 1 plots the neonatal deaths per

0,000 live births for the 38w0d to 40w6d
s 41w0d to 42w6d gestation categories
cross 500 g birthweight groups. For
ach weight group, births at 41w0d to
2w6d exhibit elevated neonatal mortal-
ty, though the gap lessens with increas-
ng birthweight.

OMMENT

nalysis of over 1.8 million normal
eight live births in California from
999 to 2003 indicates that infants deliv-
red at 41w0d to 42w6d of gestation have
ncreased neonatal mortality relative to
hose delivered at 38w0d to 40w6d. The
levated mortality in these births at
1w0d to 42w6d of gestation, moreover,
ersisted across the entire range of nor-

42 weeks
though
eight

3500-3999 4000-4499

eight (gms)

38-40 weeks

41-42 weeks

ion in California. Am J Obstet Gynecol 2008.
al birthweights. M

gy OCTOBER 2008
Strengths of our analysis include its
opulation-based nature in that, among
alifornia mothers, we examined all re-

orded, normal weight births from
8w0d to 42w6d of gestation. California,
oreover, consists of an ethnically di-

erse population, which, as compared
ith studies from Scandinavia,9,13 may
ake our findings more generalizable to

ravid women in the United States. In
ddition, unlike previous work,3,9 the
arge number of births in our test period
onfers sufficient analytic power to de-
ect modest differences in neonatal mor-
ality by gestational age. We also re-
tricted the study to normal weight
nfants, thereby minimizing the possibil-
ty that severe IUGR or macrosomia spe-
ifically account for the discovered asso-
iations. Furthermore, our logistic
egression methods control for sociode-
ographic variables that may confound

he association between postterm deliv-
ry and neonatal mortality.

The principal limitation of our study
nvolves the reliance on LMP dating on
he birth certificate to assess gestational
ge at delivery. Recent research of US live
irths reports that, as compared with the
gold standard” of ultrasound dating,
MP dating generally overestimates the
true” proportion of infants greater than
r equal to 42w0d of gestation. By using
MP dating, we risk misclassifying
true” term infants as postterm infants.
his error would make term (ie, 38, 39,
nd 40 weeks) and postterm (41 and 42
eeks) infants more similar with respect

o neonatal mortality risk, or bias find-
ngs towards the null.6,13 As it relates to
ur principal findings, LMP dating may
nderestimate the “true” increased risk
f late term gestational age on neonatal
ortality.
We also performed a sensitivity analy-

is (Appendix) which found that, to ren-
er our findings nonsignificant, misclas-
ification of “true” term infants as
ostterm infants would have to occur in
ore than 50% of the deaths misplaced

n the 41w0d to 42w6d category. In ad-
ition, the misclassified subjects would
ave to retain the mortality risk of in-

ants born at 41w0d to 42w6d when they
ere in fact delivered at 38w0d to 40w6d.
or
, al
thw

9

w
stat
oreover, statistical inference would
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ot change with lower levels of misclas-
ification (eg, a shift of 10% to 20% of
eaths).
We analyzed neonatal mortality be-

ore and after the 41w0d threshold based
n a priori considerations and earlier re-
orts that find elevated intrauterine fetal
emise and perinatal complications after
1w0d. Researchers may prefer to ex-
lore whether neonatal mortality in-
reases with gestational age in a contin-
ous, rather than a threshold, fashion.
uch an exploration could classify neo-
atal mortality by ½ week of gestation.
However, given the limitations of

MP dating in our data and the wel-
omed rarity of neonatal death by ½
eek of gestation, we did not perform

uch a test. A continuous analysis would
ave insufficient power to detect subtle
ifferences in neonatal mortality; this
est may also include substantial error in
estational age measurement. These lim-
tations may make continuous findings
ifficult to interpret.
We caution that clinicians should not

se our discovered effects to estimate
verall perinatal mortality attributable
o prolonged gestations. Our analyses
id not examine intrauterine fetal de-
ise or postneonatal mortality. More-

ver, we did not focus on infants previ-
usly shown to exhibit increased
erinatal mortality (eg, IUGR or macro-
omic infants). Rather, our results per-
ain to the excess neonatal mortality risk
f the overwhelming majority (ie, 93%)
f all deliveries at 38 completed weeks
nd beyond.

Contrary to our expectation, we found
hat the increased neonatal mortality
een at 41 weeks of gestation did not fur-
her increase at 42 weeks of gestation. We
ffer 2 post hoc explanations. First, ges-
ational age misclassification, as docu-

ented by Pearl and colleagues,17 may
e especially high for 42w0d to 42w6d
irths and could bias the results towards
he null. Second, only 26 neonatal deaths
ccurred in this group, thereby leading
o imprecise confidence intervals in our

ultivariate regression analysis.
We await large population-based

tudies with ultrasound-based measure-
ents to arrive at more precise estimates
f the effect of late term gestational age O
n neonatal mortality. Beginning in
007, the California Birth Certificate in-
ludes ultrasound-based estimates of
estational age. These data, as well as its
inked cohort infant mortality file,
hould be available to researchers by late
009.
We view our results as informing the

ebate regarding at what gestational age
linicians should consider offering in-
uction of labor or antepartum surveil-

ance to women with term pregnancies.
ur findings add to the growing litera-

ure that reports an elevated risk of ad-
erse birth outcomes among infants at
1w0d of gestation and beyond.6-8 Re-
ults also generally agree with previous
tudies on neonatal mortality. In a pop-
lation-based analysis of Swedish births,
ivon et al’s gestational age point esti-
ates of neonatal mortality among non-

UGR infants, although not statistically
ignificant at P � .05, appear similar to
urs.9 In an analysis of births in London,
ilder et al also found elevated perinatal
ortality with prolonged pregnancy af-

er 37w0d of gestation.3 Unlike our
ork, however, the researchers did not

estrict their analysis to normal weight
irths, did not evaluate neonatal mortal-

ty exclusively, and did not control for
ociodemographic variables that might
onfound the associations.

When confronted with management of
regnant women whose gestations
rogress beyond their date of confine-
ent, clinicians attempt to minimize ma-

ernal and neonatal complications. Clini-
ians may opt for labor induction over
xpectant management if research finds
hat the health benefits outweigh the risks.

randomized trial by Hannah et al,20 as
ell as improvements in induction meth-
ds, suggest that labor induction at gesta-
ional ages of 41 completed weeks may lead
o a lower rate of cesarean delivery. This
ircumstance, combined with the reports
lluded to above, may compel obstetri-
ians to proceed with antenatal fetal testing
nd labor induction at gestational ages ear-
ier than the currently recommended
hreshold of 42 completed weeks. f
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PPENDIX
o address in more detail the role of ges-
ational age misclassification as a source
f bias in our study, we conducted a sen-
itivity analysis to determine whether
tatistical inference changes with the
hifting of neonatal deaths from 41w0d
o 42w6d to the 38w0d to 40w6d cate-
ory. We first assumed that the mis-
lassification of 38w0d to 40w6d in-
ants as 41w0d to 42w6d infants occurs
ndependently of neonatal mortality
isk (i.e., non-differential misclassifi-
ation). This notion appears consistent
ith findings from Pearl and colleagues

hat assesses LMP dating in California
irths.17

In our observed data, a crude 2 by 2
able appears as follows:

neonatal
death non-death

41w0d to 42w6d 111 311,447
...........................................................................................................

38w0d to 40w6d 388 1,503,865
...........................................................................................................

OR: 1.38 (1.11-1.70), P � .0035

This crude OR for neonatal mortality
ppears quite similar to our discovered
ion, which indicates little to no con-
ounding by individual-level variables
e.g., race/ethnicity, maternal age). We
herefore proceed with a 2 by 2 table
nalysis of misclassification.

In the sensitivity analysis, we assumed
hat 50% of all neonatal deaths in the
1w0d to 42w6d group were misclassi-
ed. We shifted these subjects to the
8w0d to 40w6d group, assuming that
hey exhibited the neonatal mortality
isk of the 38w0d to 40w6d infants (i.e.,
.58 deaths per 10,000 live births). The
esults appear below:

neonatal
death non-death

41w0d to 42w6d 56 98,186
...........................................................................................................

38w0d to 40w6d 443 1,717,569
...........................................................................................................

OR: 2.21 (1.67-2.92), P � .0001

Consistent with the Discussion from
he original manuscript, this correction
ould result in a stronger effect than
hat we actually reported.
Next, we assumed that 50% of all neo-

atal deaths in the 41w0d to 42w6d
hifted these subjects to the 38w0d to
0w6d group, assuming that they exhib-
ted the neonatal mortality risk of the
1w0d to 42w6d infants (i.e., 3.56 deaths
er 10,000 live births). Results appear
elow:

neonatal
death non-death

41w0d to 42w6d 56 156,953
...........................................................................................................

38w0d to 40w6d 443 1,658,359
...........................................................................................................

OR: 1.34 (1.01-1.76), P � .046

This result implies that, to render our
esults non-significant, over 50% of
eaths in the 41w0d to 42w6d group
ould have to be misclassified, and these
isclassified subjects would have to exhibit

he risk of mortality of the 41w0d to
2w6d infants when they are truly 38w0d
o 40w6d infants. Based on our review of
he literature concerned with LMP dat-
ng, we do not believe that such a circum-
tance pertains to our data. Moreover,
his simulation suggests that more mod-
st misclassification (e.g., shift of 10 to
0% of deaths) would not render our

riginal findings non-significant.
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TABLE
Percentage distribution of sociodem
age, of normal weight term births i

Characteristic

Gest

38

Infant Sex
..........................................................................................................

Male 52.6
..........................................................................................................

Female 47.4
...................................................................................................................

Maternal Race/Ethnicity
..........................................................................................................

White 31.6
..........................................................................................................

Black 5.5
..........................................................................................................

Hispanic 48.6
..........................................................................................................

Asian / Pacific Islander 13.1
..........................................................................................................

Other 13.7
...................................................................................................................

Maternal Age
..........................................................................................................

� 18 years 2.9
..........................................................................................................

18-34 years 78.7
..........................................................................................................

� 35 years 18.4
...................................................................................................................

Maternal Education
..........................................................................................................

� High School 27.6
..........................................................................................................

High School Graduate 28.1
..........................................................................................................

� High School 44.3
...................................................................................................................

Parity
..........................................................................................................

1st birth 33.9
..........................................................................................................

2nd to 5th birth 65.2
..........................................................................................................

6th or later birth 0.9
...................................................................................................................

Health insurance
..........................................................................................................

Public / MediCAL 44.1
..........................................................................................................

Private / HMO 55.7
...................................................................................................................

Note: column totals may not sum to 100% due to missing d
a Determined by Pearson �2

Bruckner. Increased neonatal mortality beyond 41 weeks o
ographic characteristics, by gestational
n California (N�1,815,811)
ational Age (Completed Weeks)

P valuea39 40 41 42

� .0001
.............................................................................................................................................................................................................................................................

50.5 49.2 48.7 49.1
.............................................................................................................................................................................................................................................................

49.5 50.8 51.3 50.9
.............................................................................................................................................................................................................................................................

� .0001
.............................................................................................................................................................................................................................................................

32.1 33.4 34.5 32.5
.............................................................................................................................................................................................................................................................

5.3 5.4 5.6 5.8
.............................................................................................................................................................................................................................................................

48.9 48.7 48.6 50.3
.............................................................................................................................................................................................................................................................

12.5 11.2 9.9 9.8
.............................................................................................................................................................................................................................................................

13.1 11.9 10.6 10.7
.............................................................................................................................................................................................................................................................

� .0001
.............................................................................................................................................................................................................................................................

3.1 3.6 3.8 4.1
.............................................................................................................................................................................................................................................................

80.5 82.0 83.1 83.5
.............................................................................................................................................................................................................................................................

16.4 14.4 13.1 12.4
.............................................................................................................................................................................................................................................................

� .0001
.............................................................................................................................................................................................................................................................

27.8 27.9 28.5 30.4
.............................................................................................................................................................................................................................................................

27.9 28.2 28.9 30.2
.............................................................................................................................................................................................................................................................

44.3 43.9 42.6 39.4
.............................................................................................................................................................................................................................................................

� .0001
.............................................................................................................................................................................................................................................................

38.1 44.5 48.0 42.8
.............................................................................................................................................................................................................................................................

61.1 54.8 51.2 56.3
.............................................................................................................................................................................................................................................................

0.8 0.7 0.8 0.9
.............................................................................................................................................................................................................................................................

� .0001
.............................................................................................................................................................................................................................................................

44.2 45.2 46.6 48.9
.............................................................................................................................................................................................................................................................

55.6 54.6 53.3 50.9
.............................................................................................................................................................................................................................................................
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