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Are Extremely Low Gestational Age
Newborns Born to Obese Women at
Increased Risk of Cerebral Palsy at 2 Years?

Jelske W. van der Burg, MSc', T. Michael O’Shea?, Karl Kuban®,
Elizabeth N. AIIred4, Nigel Paneth®, Olaf Dammann6’7, and Alan Leviton*

Abstract

The authors hypothesized that the risk of cerebral palsy at 2 years in children born extremely preterm to overweight and obese
women is increased relative to the risk among children born to neither overweight nor obese women. In a multicenter pro-
spective cohort study, the authors created multinomial logistic regression models of the risk of diparetic, quadriparetic, and
hemiparetic cerebral palsy that included the prepregnancy body mass index of mothers of 1014 children born extremely preterm,
cerebral palsy diagnoses of children at 2 years, as well as information about potential confounders. Overweight and obese women
were not at increased risk of giving birth to a child who had cerebral palsy. The risk ratios associated with overweight varied
between .| for quadriparesis (95% Cl = 0.5, 2.1) to 2.0 for hemiparesis (95% Cl = 0.4, 9.8). The risk ratios associated with

obesity varied between 0.7 for diparesis (95% Cl = 0.2, 2.5) to 2.5 for hemiparesis (95% Cl = 0.4, 13).
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The risk of cerebral palsy, one of the most common causes of
chronic disability in children," increases with decreasing
gestational age.> Despite the improvements in perinatal care
in recent decades, the prevalence of cerebral palsy has not
declined.*® This observation suggests that prenatal factors,
including maternal conditions, contribute more to the onset/
occurrence of cerebral palsy than do postnatal exposures.

The prevalence of obesity among gravidas increased during
the past decades, with the latest figures showing that more than
one-third of women entering pregnancy in the United States
were identified as obese before pregnancy.’” Overweight and
obesity before pregnancy appear to be associated with such
antenatal and intrapartum complications as gestational diabetes,
preeclampsia, hypertension, and labor and delivery difficul-
ties.®? The mother’s obesity also appears to have adverse effects
on her offspring'® such as increased risk for cognitive defi-
cits,'*'? behavioral disabilities,'*'* and cerebral palsy.'>"

Most studies linking maternal obesity to a child’s risk of
cerebral palsy have been mainly of term-born children. To the
authors’ knowledge, no report has assessed the relationship
between high maternal prepregnancy body mass index and cere-
bral palsy among children born extremely preterm. The multi-
center ELGAN (Extremely Low Gestational Age Newborn)
Study, with its uniform and highly reliable assessments of cere-
bral palsy, provided an opportunity to correct this deficiency.

The different types of cerebral palsy will be investigated
separately because the neuropathology underlying these types
may differ from each other in children born extremely pre-
term.?*?* The risk factors and antecedents of the different
types of cerebral palsy may therefore vary on the basis of
differences in pathophysiology that are associated with these
cerebral lesions.
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Methods
Sample

The ELGAN study, a prospective cohort study designed to identify
characteristics and exposures that increase the risk of structural and
functional neurologic disorders, enrolled 1506 extremely low gesta-
tional age newborns (birth between 23 and 27 6/7 weeks of gestation)
at 14 participating institutions between 2002 and 2004.>* Institutional
review boards of the participating institutions approved the enrollment
and consent processes. Mothers were approached for consent either
upon antenatal admission or shortly after delivery, depending on clin-
ical circumstance and institutional preference. A total of 1249 mothers
of 1506 infants consented. Approximately 260 women were either
missed or did not consent to participate. Of the 1205 infants who sur-
vived to age 2, 1056 (88%) had a neurologic examination at approxi-
mately 24-months corrected age. Fully 1014 children had complete
information on variables of interest and are the subjects of the analyses.

Demographic and Pregnancy Variables

In the entire ELGAN Study sample, both maternal obesity and cere-
bral palsy varied with gestational age at delivery.*>*’ In early sets of
analyses, the authors adjusted for gestational age in 2 ways, both by
weeks of gestation (23, 24, 25, 26, 27) and by groups of weeks (23-24,
25-26, 27). Each provided almost identical results. Here the authors
present data adjusted for gestational age in groups of weeks.

After delivery, a trained research nurse interviewed each mother in
her native language using a structured data collection and following
procedures contained in a manual. The mother’s report of her own
characteristics and exposures, as well as the sequence of events lead-
ing to preterm delivery was taken as truth, even when her medical
record provided discrepant information. Shortly after the mother’s
discharge, the research nurse reviewed the maternal chart using a
second structured data collection form. The medical record was relied
on for events following admission.

Maternal Body Mass Index

Each mother was asked to provide her height and her prepregnancy
weight shortly before, or shortly after delivery when she was inter-
viewed, usually by a research nurse. These data were used to calculate
her body mass index. The US government classifies body mass
indexes as follows: <18.5 is underweight, 18.5-24.9 is normal,
25.0-29.9 is overweight, 30.0-34.9 is obese, 35.0-39.9 is very obese,
and >40 is extreme obesity.?® The authors collapsed these groups into
<25, 25-29.9, and >30.

Pregnancy Disorders

The clinical circumstances that led to each maternal admission and
ultimately to each preterm delivery were operationally defined using
both data from the maternal interview and data abstracted from the
medical record.?’ The authors were interested in the potential precon-
ditioning/sensitization by antenatal inflammation. Therefore, the
authors divided the sample into 2 groups defined by spontaneous
indications for delivery (preterm labor, preterm premature rupture of
membranes, abruption, or cervical insufficiency) versus maternal (pre-
eclampsia) or fetal indications. The rationale for this was that sponta-
neous indications are often associated with inflammation, while fetal
and maternal indications are mostly not.>%!

Infant Characteristics

Gestational age estimates were based on a hierarchy of the quality of
available information with estimates based on the dates of embryo
retrieval or intrauterine insemination or fetal ultrasound before the
14th week of gestation (62%) as the most desirable. Next most desir-
able in sequential order were estimates based on a fetal ultrasound at
14 or more weeks of gestation (29%), last menstrual period without
fetal ultrasound (7%), and recorded in the log of the neonatal inten-
sive care unit.

The birth weight Z-score represents the number of standard devia-
tions the infant’s birth weight was above or below the median weight
of infants at the same gestational age in referent samples not delivered
for preeclampsia or fetal indications.**** The authors evaluated 2
groups of growth-restricted infants. The more severely growth-
restricted infants had a birth weight Z-score <-2 (ie, more than 2
standard deviations below the median of the referent group). Infants
in the less severely growth-restricted group had a birth weight Z-score
>-2 and <-1 (ie, between 1 and 2 standard deviations below the
median of the referent group).

The head circumference was measured as the largest possible
occipital-frontal circumference. Measurements were rounded to the
closest 0.1-centimeter when taken at birth, and when examined at
24-month corrected age. All head circumferences are presented as
Z-scores because newborns were assessed at different gestational ages
at birth (23-27 weeks) and at different approximations of 24 months
corrected age (range: 16-44 months corrected age, with 68% assessed
at 23-25 weeks corrected age). Z-scores were based on standards in the
CDC data sets.**

24-Month Developmental Assessment

Families were invited to bring their child for a developmental
assessment close to the time when s/he would be 24-months cor-
rected age for evaluation of a neurological examination. Fully 91%
of children returned for the developmental assessment. Of these
children, 75% had their exam within the range of 23.5-27.9 months,
14% were assessed before 23.5 months, and 12% were assessed after
27.9 months.

Cerebral Palsy Diagnosis

To standardize neurological examinations at all sites, a stand-alone,
multimedia-training video/CD-ROM was developed, based on
elements of a standard neurological exam.>®> The video/CD-ROM
program had audiovisual teaching sequences, voice-over commen-
tary, graphics and text to organize the training and amplify key
teaching points. The training video provided instruction in the
proper method of performing each item of the examination and
illustrated all possible findings. In addition, the CD contained 6
sets of 20 video clips for interobserver testing purposes. Repeated
testing resulted in 96% agreement with the gold-standard pediatric
neurologist assessment.

Those who performed the neurological examinations studied a
manual, a data collection form and an instructional CD designed to
minimize examiner variability, and demonstrated acceptably low
variability.*® The topographic diagnosis of cerebral palsy (quadripar-
esis, diparesis, or hemiparesis) was based on an algorithm using these
data.”® Only 4% of examiners indicated at the time of the examination
that they had knowledge of the child’s brain-imaging studies.
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Table I. The Percentage of Children Who Had the Characteristic at the Top of the Column Who Also Had the Characteristic Listed on

the Left.
Maternal BMI Cerebral palsy type
Row
Maternal characteristics <25 25, <30 >30 Quad Di Hemi None N
Racial identity White 66 52 57 70 56 41 62 620
Black 22 33 34 25 38 47 26 272
Other I 15 9 5 6 12 12 116
Hispanic Yes 9 15 13 I 3 18 I 11
Maternal age <2l 16 Il 7 10 9 12 13 130
21-35 64 70 75 70 68 82 67 685
>35 20 19 18 21 24 6 20 199
Years of education <12 40 46 45 40 50 29 43 427
>12, <16 20 26 32 30 29 47 22 237
>16 40 29 22 30 21 24 35 343
Married Yes 6l 60 55 63 50 53 60 602
Self-supported Yes 66 69 67 62 59 76 67 677
Public insurance Yes 36 4] 43 44 56 18 38 388
Prepregnancy BMI <25 59 68 59 58 591
25, <30 21 18 12 21 208
>30 21 15 29 21 215
ART Yes 26 17 18 25 21 35 22 225
Maximum column N 591 208 215 63 34 17 900 1014

Values are column percentages. Abbreviations: BMI, body mass index; ART, assisted reproductive technology.

Table 2. The Percentage of Children Who Had the Characteristic at the Top of the Column Who Also Had the Pregnancy Characteristic Listed

on the Left.
Maternal BMI Cerebral palsy type
Row
Pregnancy characteristics <25 25, <30 >30 Quad Di Hemi None N
Smoking prepregnancy Yes 24 26 24 27 35 18 24 246
Smoking during pregnancy Yes 13 14 13 16 15 6 13 135
Passive smoking Yes 24 23 27 32 29 29 24 248
Years since last pregnancy <I 16 28 21 18 17 17 20 118
-2 35 21 24 34 46 58 28 175
Vaginal bleeding Ist 12 weeks Yes 4] 38 39 41 50 47 39 406
Vaginal bleeding 2nd 12 weeks Yes 30 27 30 19 38 47 29 296
Fever during pregnancy Yes 6 5 8 5 6 12 6 64
Vaginal and/or cervical infection Yes 12 I8 15 24 21 I8 13 143
Urinary tract infection Yes 14 14 18 16 15 6 15 152
Any medication Yes 87 85 94 95 82 100 88 894
Aspirin Yes 7 2 6 18 3 0 5 58
NSAID Yes 6 9 7 16 12 0 6 71
Acetaminophen Yes 51 49 55 48 47 59 52 522
Antibiotic Yes 30 27 34 44 32 I8 30 310
Maximum column N 591 208 215 63 34 17 900 1014

Values are column percentages. Abbreviations: BMI, body mass index; NSAID, nonsteroidal anti-inflammatory drug.

Statistical Analyses

The authors tested the null hypothesis that newborns of overweight (ie,
body mass index > 25, < 30) and obese women (ie, body mass index >
30) are not at risk of a specific topographic cerebral palsy diagnosis
(ie, quadriparesis, diparesis, or hemiparesis).

The authors began the analyses by searching for potential confoun-
ders (ie, characteristics that varied with body mass index and the
subtypes of cerebral palsy) (Tables 1-5). Based on the findings in these

tables the authors selected as potential confounders, mother-identified
race, male sex, mother’s level of education, time since last pregnancy,
any aerobe in the placenta, chorionic plate inflammation of the pla-
centa, and preeclampsia. If a perceptible difference among adjacent
categories was seen, then that variable became a candidate to see if it
modifies the body mass index—cerebral palsy relationship.

Then the authors created multivariable models to identify the con-
tribution of maternal overweight and obesity to the risk of cerebral
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Table 3. The Percentage of Children Who Had the Characteristic at the Top of the Column Whose Placenta Had the Bacteriologic or
Histologic Characteristic Listed on the Left.

Maternal BMI Cerebral palsy type
Row
<25 25, <30 >30 Quad Di Hemi None N

Organisms

Any anaerobe 28 27 28 41 39 19 27 257

Any aerobe 28 32 40 40 6l 25 30 290

Any mycoplasma 10 I 8 9 23 6 10 92

Skin organisms® 19 21 16 24 32 6 18 174

Vaginal organisms® 16 14 16 21 19 0 15 143
Maximum column N 534 192 196 58 31 16 817 922
Inflammation of

Chorionic plate® 18 17 24 29 38 27 18 176

External membranes® 35 35 38 47 65 33 34 332

Fetal stem vessels 25 25 25 33 38 20 24 230

Umbilical cord® I5 17 20 I8 30 27 15 147
Other lesions

Fetal stem vessel thrombosis 6 4 3 7 6 7 5 45

Infarct 16 20 17 23 13 13 17 156

Increased syncytial knots 18 21 26 20 16 7 21 190
Maximum column N 554 190 197 58 32 I5 838 941

Values are column percentages. Abbreviation: BMI, body mass index.
*Corynebacterium sp, Propionebacterium sp, Staphylococcus sp.
PPrevotella bivia, Lactobacillus sp, Peptostrep magnus, Gardnerella vaginalis.
“Stage 3 and severity 3.

4Grades 3 and 4.

*Umbilical cord vasculitis.

Table 4. The Percentage of Children Who Had the Characteristic at the Top of the Column Who Also Had the Delivery Characteristic Listed
on the Left.

Maternal BMI Cerebral palsy type

Row

Delivery characteristics <25 25 ,<30 >30 Quad Di Hemi None N
Antenatal corticosteroids Complete 64 62 65 68 65 59 64 649
Partial 25 24 27 17 21 41 25 251
None I 14 8 14 I5 0 I 112
Pregnancy complication PT 49 43 35 46 50 65 45 458
pPROM 21 18 27 19 26 18 22 219
PE 9 16 21 I 6 6 13 131
Abruption I 13 8 5 9 I I 110
Cerv insuff 5 7 6 13 6 0 5 53
Fetal indic 5 3 4 6 3 0 4 43
Magnesium None 31 37 31 43 44 18 32 326
Tocolysis 58 48 52 46 44 71 56 552
Sz prophyl 10 15 17 I 12 12 13 127
Cesarean Yes 68 63 69 60 44 53 68 678
Fever® Yes 7 8 5 7 16 12 6 66
Highest WBC"® >20K 21 18 I8 15 21 29 20 198
Maximum column N 591 208 215 63 34 17 900 1014

Values are column percentages. Abbreviations: BMI, body mass index; PT, preterm labor; pPROM, preterm premature rupture of membranes; PE, preeclampsia;
Cerv insuff, cervical insufficiency; Fetal indic, fetal indication; Sz prophyl, seizure prophylaxis; WBC, white blood cell.

2Within the interval from 48 hours before delivery to 48 hours postdelivery.

BWithin the interval from admission to 48 hours postdelivery.

palsy in light of potential confounders (Table 6). The authors created — presented as risk ratios with 95% confidence intervals. The authors
logistic these regression models using a step down procedure seekinga performed 2 additional analyses to look for possible effect
parsimonious solution without interaction terms. The contributions of modification by maternal or fetal indications. First they restricted
relevant variables, including maternal overweight and obesity, are  the analyses to children who were born after maternal or fetal
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Table 5. The Percentage of Children Who Had the Characteristic at the Top of the Column Who Also Had the Characteristic Listed on

the Left.
Maternal BMI Cerebral palsy type
Row
Infant characteristics at birth <25 25, <30 >30 Quadri Di Hemi None N
Sex Female 46 50 48 40 47 12 48 477
Male 54 50 52 60 53 88 52 537
Fetuses >2 38 29 33 40 32 4] 35 355
Gestational age (weeks) 23-24 20 19 19 43 41 29 17 201
25-26 46 44 48 38 26 53 47 465
27 34 37 33 19 32 18 36 348
Birth weight (g) <750 36 32 40 52 50 59 34 366
751-1000 44 44 45 29 26 35 46 446
>1000 20 24 15 19 24 6 20 202
Birth weight Z-score® <2 5 4 8 2 0 18 6 54
>-2,<-I 13 13 16 14 12 6 13 136
>—1 83 83 75 84 88 76 8l 824
Head circumference Z-score® <2 7 8 12 6 0 18 9 8l
>-2,<—| 21 24 25 22 33 12 22 220
>—1 72 68 64 71 67 71 69 379
Maximum column N 591 208 215 63 34 17 900 1014

Values are column percentages. Abbreviation: BMI, body mass index.
*Yudkin.”®

Table 6. Risk Ratios (Point Estimates and 95% Confidence Intervals) for the Cerebral Palsy Form at the Top of the Column Associated With the

Risk Factors Listed on the Left.

Cerebral palsy type

Variable Quadriparesis Diparesis Hemiparesis
Black 0.9 (0.5, 1.6) 1.6 (0.8, 3.5) 2.2 (0.8, 6.2)
Male sex 1.5 (0.9, 2.5) 1.1 (0.5, 2.1) 7.5 (1.7. 33)
Maternal education <16 years 0.8 (04, 1.4) 0.5(0.2, 1.3) 0.7 (0.2, 2.7)
Prior pregnancy >1, <2 years earlier 1.2 (0.6, 2.5) 2.2 (0.9,5.2) 0.5 (0.1, 2.7)
Aerobe 1.5 (0.8, 2.6) 3.6 (1.7,7.7) 0.7 (0.2, 2.2)
Chorionic plate inflammation 1.8 (0.96, 3.4) 2.1 (0.98, 4.7) 1.7 (0.5, 5.6)
Preeclampsia 1.1 (0.5, 2.5) 0.7 (0.2, 3.2) 0.5 (0.1, 4.3)
BMI >25, <30 1.1 (0.5, 2.1) 1.5 (0.6, 3.9) 2.0 (0.4,9.8)
BMI >30 0.9 (04, 2.1) 0.7 (0.2, 2.5) 2.5 (05, 13)

The referent group consists of children without any form of cerebral palsy. The bolded odds ratios are statistically significant at P < .05.

indications and then to those born after C-section, a proxy for
maternal or fetal indications. No effect modification was found,
as both analyses did not show an increased risk for cerebral palsy
for infants born to mothers who were obese.

Results
Sample Description

A total of 105 children from 1014 children were given a cere-
bral palsy diagnosis, with 52% quadriparetic, 30% diparetic,
and 17% hemiparetic.

Demographic Characteristics (Table 1)

Overweight and obese women were more likely than others to
have characteristics that are viewed as correlates of lower

social class, including self-identifying as black, not graduat-
ing from college, being eligible for government-provided
medical care insurance, and not having access to, or using
assisted reproduction techniques. Children who had diparesis
were also more likely than others to have a mother with these
characteristics.

Maternal Characteristics (Table 2)

Overweight and obese mothers were less likely than mothers
with a normal weight to have had a pregnancy 1-2 years before.
Compared to the mothers of children who did not develop
cerebral palsy, the mothers of all children who had cerebral
palsy were more likely to have been exposed to the tobacco
smoke of others, had a prior pregnancy 1-2 years earlier, and a
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vaginal/cervical infection during this pregnancy, while the
mothers of children who developed diparetic or hemiparetic
cerebral palsy were also more likely to have had vaginal
bleeding during the first 2 trimesters. Mothers of quadripare-
tic children were more likely have consumed aspirin and non-
steroidal anti-inflammatory drugs during this pregnancy,
while mothers of diparetic children were more likely to have
smoked before this pregnancy and mothers of hemiparetic
children were less likely to have smoked during this preg-
nancy. Only a prior pregnancy 1-2 years earlier was therefore
a potential confounder.

Bacteriologic and Histologic Placenta Characteristics
(Table 3)

Obese mothers were more likely than others to have aerobic
bacteria recovered from their placenta and to have had chor-
ionic plate inflammation and increased numbers of syncytial
knots in their placentas.

Compared to the placentas of children who did not
develop cerebral palsy, the placentas of all children who
developed cerebral palsy were more likely to have chorionic
plate inflammation, while those of diparetic and quadripare-
tic children were more likely to harbor aerobic and anaerobic
organisms, as well as normal skin flora. The diparetic and
quadriparetic children were also more likely to have had
inflammation of the external membranes and fetal stem ves-
sels. The umbilical cords of diparetic and hemiparetic chil-
dren were more likely to have vasculitis than the umbilical
cords of others.

In light of these findings, recovery of an aerobe and chor-
ionic plate inflammation were the 2 placenta characteristics
that were potential confounders.

Delivery Characteristics (Table 4)

With increasing body mass index, mothers were more likely to
have preeclampsia, and the preeclampsia correlate of receipt of
magnesium for seizure prophylaxis, than mothers with lower
body mass indexes. Children with hemiparesis were more
likely than others to have a mother who presented in labor,
received magnesium tocolysis, a correlate of preterm labor, and
to have had leukocytosis very near the time of delivery. Chil-
dren with any type of cerebral palsy were less likely than others
to be born via cesarean section. No delivery characteristic
appeared to be a potential confounder.

Infant Characteristics at Birth (Table 5)

Compared to children who did not develop cerebral palsy,
those who did were more likely to be born before the 25th
week of gestation and to have a birth weight <750 grams.
Quadriparetic and hemiparetic children were most likely to
be male, while only hemiparetic children were most likely to
be growth restricted.

Multivariable Analyses (Table 6)

In the multinomial, multivariable model that simultaneously
evaluated the risks of quadriparetic, diparetic, and hemiparetic
cerebral palsy and included black race, male sex, maternal
education equal or less than 16 years, 1-2 years since last
pregnancy, chorionic plate inflammation, preeclampsia, and
overweight and obesity, only male sex was associated with
an increased risk of hemiparesis (OR = 7.5; 95% CI: 1.7-33).
In addition, recovery of aerobic bacteria from the placenta was
associated with an increased risk of diparesis (OR = 3.6; 95%
CI: 1.7, 7.7). Overweight and obese women were not at
increased risk of giving birth to a child who had cerebral palsy.
The risk ratios associated with maternal overweight varied
between 1.1 for quadriparesis (95% CI = 0.5, 2.1) to 2.0 for
hemiparesis (95% CI = 0.4, 9.8), while the risk ratios associ-
ated with obesity varied between 0.7 for diparesis (95% CI =
0.2, 2.5) to 2.5 for hemiparesis (95% CI = 0.5, 13).

Discussion

The main finding is that compared to extremely preterm chil-
dren of women with a normal prepregnancy body mass index,
those born to overweight and obese women are not at increased
risk of any form of cerebral palsy.

Previous Studies of Maternal Obesity and Cerebral Palsy

One study that evaluated the relationship between maternal
obesity and cerebral palsy found that children of overweight
and obese mothers had a 3.5-fold increased risk of cerebral
palsy,'> while another study reported that maternal obesity was
associated with a 30% increased risk of having a child with
cerebral palsy.'® This risk was even higher among infants born
to a morbidly obese mother.'®!” Two studies found no associ-
ation between maternal weight and cerebral palsy.>®’

Potential Confounders and Risk of Cerebral Palsy

The authors included in their model of cerebral palsy risks
associated with maternal prepregnancy overweight and obesity
only those additional variables that appeared to be potential
confounders. Thus, the analyses were not intended to identify
all the variables associated with the risk of cerebral palsy. With
that caveat, the authors discuss male sex associated with
increased risk of hemiparetic cerebral palsy and recovery of
aerobic bacteria from the placenta associated with diparetic
cerebral palsy.

The finding that male sex was associated with increased risk
of hemiparetic cerebral palsy is in keeping with other findings
in this cohort, since boys appear to be at increased risk of
multiple difficulties/dysfunctions.>® The finding that the pres-
ence of aerobic bacteria recovered from the placenta was asso-
ciated with increased risk of diparetic cerebral palsy is in
keeping with the report that preterm infants (<29 weeks GA)
whose placenta harbored the aerobic bacterium E.coli were at
increased risk of having cerebral palsy at age 5 years.”’
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Histological chorioamnionitis is also associated with cerebral
palsy in preterm neonates (<1500 gram).*® In addition, E.coli-
induced amnionitis leads to white matter damage in the fetal
rabbit brain.*'

Immaturity/Vulnerability

The risk of cerebral palsy increases with decreasing gestational
age**** and obese women are more likely than others to deliver
very preterm.*> For these reasons (and others below), the
authors expected to find that infants of obese mothers are at
increased risk of cerebral palsy. The authors’ failure to find this
might reflect nothing more than the narrow range of the gesta-
tional ages they evaluated (23-27 weeks). Another possibility is
that the immaturity/vulnerability information carried by the
low gestational age variables is also conveyed by other vari-
ables in the model, such as histologic and bacteriologic indi-
cators of intrauterine infection/inflammation.

Systemic Inflammation

In this cohort, extremely preterm children whose mother was
obese were more likely than others to have systemic inflamma-
tion in the days following delivery.*® Because early systemic
inflammation has been associated with increased risk of cere-
bral palsy in this very cohort,*” as well as others,***’ the
authors again would have expected to find that the children
of obese mothers were at increased risk. Here, too, correlates/
indicators of inflammation (eg, recovery of aerobe from the
placenta and inflammation of the placenta’s chorionic plate)
might have diminished the opportunity to identify a maternal
obesity-offspring cerebral palsy connection.

Strengths and Weaknesses

This study has several strengths. First, the authors collected
the data prospectively in a manner that minimized examiner
and cerebral palsy classification variability. Second, they
selected infants based on gestational age, not birth weight,
thereby minimizing the confounding that might be due to
factors related to fetal growth restriction.>® Third, the analytic
strategy incorporated potential confounders that might
account for why others have found that children of obese
mothers are at increased risk of cerebral palsy and the current
authors did not. Fourth, the authors standardized the assess-
ment of cerebral palsy and subtypes of cerebral palsy*® and
minimized interobserver variability.>

One limitation of the study is that the observational nature of
the study does not allow us to draw causal inferences for what
the authors have found. Indeed, with their attempts to reduce
confounding, the authors might have diminished their oppor-
tunity to attribute to maternal prepregnancy overweight and
obesity what could have been consequences of a high body
mass index, including socioeconomic correlates of overweight
and obesity (such as limited maternal education), and increased
risk of preeclampsia. An additional limitation is the reliance on

the mother’s report of her prepregnancy weight as women have
a tendency to underreport their weight.>'
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