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ABSTRACT
Background: Increased maternal adiposity and inflammation have impacts on fetal growth.
Objectives: The purpose of this prospective study was to investigate the associations of 3 proinflammatory adipokines in pregnancy with neonatal
anthropometry.
Methods: In a sample of 321 US pregnant women from the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Fetal Growth Studies-Singleton Cohort (NCT00912132), plasma IL-6, fatty acid binding protein-4 (FABP4), and chemerin were measured
in plasma samples collected at 10–14, 15–26, 23–31, and 33–39 weeks of gestation. Generalized linear models were used to estimate associations
of adipokines with neonatal weight, thigh, and crown-heel length, and skinfolds at birth. Models adjusted for age, race/ethnicity, education,
nulliparity, prepregnancy BMI, and weeks of gestation at blood collection.
Results: At each time point, higher IL-6 was associated with lower neonatal birthweight and thigh length. At 15–26 weeks of gestation, a 1 SD
pg/mL increase in IL-6 was associated with –84.46 g lower neonatal birthweight (95% CI: –150.70, –18.22), –0.17 cm shorter thigh length (95% CI:
–0.27, –0.07), –0.43 cm shorter crown-heel length (95% CI: –0.75, –0.10), and –0.75 mm smaller sum of skinfolds (95% CI: –1.19, –0.31), with similar
associations at 23–31 and 33–39 weeks of gestation. There were no associations of FABP4 and chemerin with neonatal anthropometry.
Conclusions: Starting as early as 15 weeks of gestation, higher maternal IL-6 concentrations in pregnancy were associated with lower neonatal
birthweight, thigh and crown-heel length, and skinfolds. These data provide insight into the relevance of maternal inflammatory markers with
neonatal anthropometry. Curr Dev Nutr 2021;5:nzab113.
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Introduction

Both maternal adiposity and inflammation are associated with im-
paired placental function and pregnancy complications, with down-
stream impacts on fetal growth (1). Accumulating evidence supports
that neonatal size and body composition at birth are related to future
risk of adiposity, which in turn is associated with metabolic dysfunction
(i.e. higher blood pressure, greater insulin resistance) (2–6). Identifying

maternal factors associated with neonatal anthropometry could opti-
mize risk-stratification approaches aimed at detecting offspring with el-
evated risk of adverse health outcomes, which could inform prevention
strategies.

Adipokines involved in inflammatory processes such as IL-6 (7),
fatty acid binding protein-4 (FABP4) (8, 9), and chemerin (10)
have been associated with modulating cell proliferation and differ-
entiation, local angiogenesis, immune tolerance, and inflammatory
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processes in maternal adipocytes, placenta, and endometrium (11).
These pathways impact placental function and fetal nutrient sup-
ply, which suggests that these adipokines may be involved in fetal
growth and subsequent neonatal size at birth (10–13). Previous stud-
ies on IL-6, FABP4, and chemerin during pregnancy have measured
concentrations at delivery or in cord blood (14–21). In these stud-
ies, chemerin was positively associated with birth weight (14) and
higher concentrations were found in cord blood of infants born large-
for-gestational age (18); FABP4 was lower in cord blood of infants
born small-for-gestational age (SGA) (19); and IL-6 was higher in
cord blood of infants born SGA (15, 16). These studies examined
adipokines with inflammatory potential in the context of the overall
size of the neonate, which limits our understanding of the associa-
tion with specific markers of neonatal body composition (14–16, 19,
21). Further, prior studies were among a racially/ethnically homoge-
nous sample (22), or only included 1 or 2 time points during pregnancy
(23–25).

Although the maternal inflammatory profile and adipose tissue
metabolism change throughout pregnancy, prospective data capturing
multiple measures of adipokines across gestation and their associations
with neonatal size and body composition are lacking. Use of longitudi-
nal exposure measures enables the assessment of sensitive time points
during gestation which has the potential to support targeted interven-
tion efforts during pregnancy. We have previously found that leptin
and adiponectin, adipokines related to energy homeostasis, were as-
sociated with neonatal length and adiposity, and associations differed
in timing across pregnancy and by prepregnancy obesity (26). For in-
stance, adiponectin concentrations, in the latter half of pregnancy were
associated with birthweight in women with and without obesity, but
only neonatal length and skinfolds were associated with adiponectin in
women with obesity.

The purpose of this study was to assess associations of inflam-
matory adipokines with neonatal size and body composition. The
role of adipokines in inflammation are complementary to those clas-
sically considered to be regulators of energy homeostasis, as leptin
and adiponectin play a role in regulating insulin-mediated glucose
metabolism and are related to inflammatory responses in adipocytes
(27–29). Given our previous findings with energy-related adipokines,
and that within the Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD) Fetal Growth Studies-
Singleton Cohort, fetal anthropometry differed by women’s prepreg-
nancy obesity status (30), we investigated whether prepregnancy obe-
sity modified the associations of interest. We hypothesized that proin-
flammatory adipokines would be inversely associated with neonatal size
and that prepregnancy obesity status would modify any observed asso-
ciations.

Methods

Study population and design
This study used data collected from the prospective NICHD Fetal
Growth Studies-Singleton Cohort (NCT00912132). This cohort only
included 1 mother-offspring pair and did not include siblings from an-
other pregnancy. A total of 2802 pregnant women without a history of
chronic medical conditions (e.g. prepregnancy hypertension, autoim-

mune disorders) were enrolled between 8 and 13 weeks of gestation
from 12 US clinical centers (2009–2013) and followed through to de-
livery. Extensive details on study design and participant characteristics
have been previously published (31).

The current analysis used biospecimen data assayed from partic-
ipants in a nested case-control study of gestational diabetes mellitus
(GDM) within the NICHD Fetal Growth Studies-Singleton Cohort. The
nested case-control study included 321 mother-offspring pairs – 107
GDM cases and 214 non-GDM controls matched at a ratio of 1:2 on
maternal age (±2 y), race/ethnicity, and weeks of gestation (±2 wk) at
blood collection.

The study was approved by the Institutional Review Boards (IRBs) of
the data coordinating center, NICHD (09-CH-N152), and all participat-
ing institutions: Columbia University (NY), New York Hospital, Queens
(NY), Christiana Care Health System (DE), Saint Peter’s University Hos-
pital (NJ), Medical University of South Carolina (SC), University of Al-
abama (AL), Northwestern University (IL), Long Beach Memorial Med-
ical Center (CA), University of California, Irvine (CA), Fountain Val-
ley Hospital (CA), Women and Infants Hospital of Rhode Island (RI),
and Tufts University (MA). Written and informed consent was obtained
from all participants to use the data included in the current analysis in
perpetuity. Clinical sites and the data coordinating center, as well as in-
vestigators using these data are responsible for data security. All meth-
ods were performed in accordance with the rules of the Declaration of
Helsinki.

Biomarker assessment
Following a standardized protocol, blood samples were collected at 4
study visits: 10–14 weeks of gestation, 15–26 weeks of gestation (fast-
ing), 23–31 weeks of gestation, and 33–39 weeks of gestation. Only 1
fasting sample was collected during pregnancy to reduce participant
burden. Biomarkers were measured at 10–14 and 15–26 weeks of ges-
tation among all cases and both controls (n = 321), and at 23–31 and
33–39 weeks of gestation among all cases and 1 randomly selected con-
trol (n = 214). Blood samples were immediately processed into EDTA
plasma and stored at −70◦C until they were thawed immediately before
analysis. Assays were performed by a certified clinical laboratory at the
University of Minnesota (Minneapolis, MN, USA). Assay method and
details on CVs of plasma adipokines (IL-6, FABP4, chemerin) can be
found in Supplemental Table 1.

Assessment of neonatal body composition
Birthweight and gestational age at delivery were abstracted from med-
ical records at each clinical site. Neonatal length and skin fold mea-
surements were collected after delivery (median 1 d, IQR 1–2 d). Fol-
lowing a standard protocol, anthropometry was obtained in at least
duplicate and the 2 closest measurements were averaged. Neonatal
crown-heel length (cm) was measured using an infantometer, thigh
and upper arm length (cm) were measured using a measuring tape,
and skinfold thickness (mm) was measured using a Lange skinfold
caliper. Abdominal flank, anterior thigh, subscapular, and triceps skin-
folds were summed (sum of skinfolds) as a measure of neonatal adi-
posity (32). Following a standardized protocol, all clinical sites were
instructed to use the same instruments to measure anthropometry.
After the completion of the study, in the quality control process, we
identified that 1 of the clinical sites used the incorrect calipers and,
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thus, participants from this site were excluded from skinfold analyses
(n = 12).

Covariates
Maternal sociodemographic characteristics were collected from de-
tailed questionnaires at enrollment. Maternal height and prepregnancy
weight were self-reported and prepregnancy BMI (kg/m2) was calcu-
lated and categorized as normal (18.5–24.9), overweight (25.0–29.9),
or obese (≥30.0). Self-reported prepregnancy weight was highly corre-
lated with weight measured by study personnel during the enrollment
visit (8–13 weeks of gestation) (r = 0.97) (33). Women with GDM (34)
were identified by medical record review conducted by study staff at
each clinical site.

Statistical analyses
Sampling weights were applied to all analyses to represent the full
NICHD fetal growth singletons cohort, and account for the oversam-
pling of women with GDM in the case-control study, which allowed
us to assess the association of adipokines with neonatal body compo-
sition irrespective of GDM (26, 35). Descriptive statistics of partici-
pant characteristics were presented as weighted mean ± SE for con-
tinuous variables, and frequency and weighted percent for categorical
variables.

To inform the primary analysis we first plotted the median level of
adipokines at each study visit during pregnancy and tested for signif-
icant differences over time using linear models with adipokine con-
centration as the outcome and study visit as the independent variable
with 10–14 weeks of gestation as the reference group. We assessed the
Pearson correlation within and among each log-transformed adipokine
across pregnancy, and the correlation of adipokines at each study visit
with neonatal outcomes. We used weighted generalized linear models
with robust SE to examine associations between continuous levels (per
1 SD) of individual maternal adipokines at each visit and neonatal size.
All models were adjusted for maternal matching factors. Additional co-
variates were based on a priori knowledge and bivariate analysis and
included education (high school degree or less, associate degree, Bache-
lor’s degree), prepregnancy BMI (continuous), and parity (nulliparous).
Only multiparous women with obesity (8.4%), could have had GDM
in a prior pregnancy due to exclusion criteria in the study design (31).
Given that the prevalence of GDM among obese women in the USA is
between 6 and 12% (36), only 1–3 women in our analytic sample would
have had GDM in a prior pregnancy.

Models of neonatal body length, thigh length, arm length, and sum
of skinfolds were further adjusted for the number of days between de-
livery and measurement date. Additionally, restricted cubic splines were
used to test for nonlinear associations between maternal adipokines and
neonatal anthropometry; however, a nonlinear relation was not found.
To assess potential time-varying concentrations of adipokines, we used
a latent-class model (a flexible data-driven semiparametric approach)
to identify trajectories of maternal adipokine change throughout preg-
nancy and examine if trajectories were associated with neonatal size
(37).

We assessed for effect modification by maternal prepregnancy
obesity status (BMI ≥30.0), gestational weight gain up to each
corresponding visit, offspring sex, and maternal race ethnicity by

including an interaction term in separate regression models, and by
performing stratified analysis as appropriate. In addition, we excluded
women with a preterm delivery (<37 weeks of gestation) to ensure
that associations were not a result of lower gestational age. As an ad-
ditional ancillary analysis, we corrected for multiple comparisons by
means of false discovery rate (FDR) estimation. In all models, we
confirmed the assumptions of multivariate normality by examining
model residuals. All analyses were implemented using SAS Version
9.4 (SAS Institute), with a 2-sided P value of <0.05 as the level of
significance.

Results

Characteristics of study participants and adipokine profiles
throughout pregnancy
The characteristics of the study participants are presented in Table 1.
The mean (SE) age of the participants was 28.2 y (0.46), and generally
the weighted distribution across racial/ethnic groups was equal. Most
participants had completed at least some college (75.0%), and most had
a prepregnancy BMI in the normal weight range (51.7%). The mean
(SE) neonatal weight, length, and sum of skinfolds was 3310.4 g (48.0),
50.3 cm (0.23), and 19.7 mm (0.4), respectively. The average gesta-
tional age at delivery was 39.0 (0.18) weeks. At 10–14 weeks of gesta-
tion all proinflammatory adipokines varied across race/ethnicity and
prepregnancy BMI and chemerin was additionally associated with par-
ity. For instance, non-Hispanic white women had higher concentra-
tions of FABP4 and chemerin and lower concentrations of IL-6 com-
pared with women of other races/ethnicities. At 10–14 weeks of gesta-
tion the median (IQR) concentrations of IL-6, FABP4, and chemerin
were 0.8 pg/mL (0.5, 1.5), 12.9 ng/mL (8.4, 17.7), and 80.1 ng/mL (62.3,
95.4), respectively (Figure 1). In general, increases in all 3 adipokines
were observed throughout pregnancy (10–14 compared with 33–39
weeks of gestation all Ps <0.05) and the strength of correlations within
adipokines diminished as they became more temporarily separated
(Figure 2).

Associations of adipokines with neonatal size
Throughout pregnancy, IL-6 showed the strongest inverse correla-
tions at 15–26 weeks of gestation with neonatal weight and length,
and the most consistent negative correlations with all anthropomet-
ric outcomes at 33–39 weeks of gestation (Figure 3). The strongest
correlations of FABP4 and neonatal anthropometry was a positive cor-
relation at 33–39 weeks of gestation with neonatal length, and for
chemerin the strongest positive correlations were at 23–31 and 33–39
with thigh length.

The adjusted associations of IL-6, FABP4, and chemerin at 10–14,
15–26, 23–31, and 33–39 weeks of gestation with neonatal anthropom-
etry are presented in Table 2. At each study visit an increase in IL-6
was associated with lower neonatal birthweight (g) and thigh length
(cm), and starting at 15–26 weeks of gestation an increase in IL-6
was associated with decreases in measures of length (cm) and sum of
skinfolds (mm). For instance, at 15–26 weeks of gestation a 1 SD in-
crease in IL-6 was associated with –84.46 g lower neonatal birthweight
(95% CI: –150.70, –18.22), –0.17 cm shorter thigh length (95% CI:
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FIGURE 1 Median (IQR) of proinflammatory adipokine distributions throughout pregnancy. (A) IL-6, P values for significant differences in
adipokine concentrations compared with concentrations at 10–14 GWs; 15–26 GWs, P = 0.97; 23–31 GWs, P = 0.73; 33–39 GWs,
P = 0.01. (B) FABP4, P values for significant differences in adipokine concentrations compared with concentrations at 10–14 GWs; 15–26
GWs, P = 0.36; 23–31 GWs, P = 0.54; 33–39 GWs, P <0.0001. (C) Chemerin, P values for significant differences in adipokine
concentrations compared with concentrations at 10–14 GWs; 15–26 GWs, P = 0.01; 23–31 GWs, P = 0.003; 33–39 GWs, P <0.0001.
FABP4, fatty acid binding protein-4; GWs, weeks of gestation.
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10�14 GW 1.00 0.61 0.72 0.56 0.35 0.27 0.26 0.30 0.30 0.18 0.26 0.11

15�26 GW 0.61 1.00 0.68 0.73 0.39 0.38 0.32 0.40 0.23 0.20 0.34 0.23

23�31 GW 0.72 0.68 1.00 0.74 0.34 0.33 0.33 0.42 0.27 0.43 0.42 0.32

33�39 GW 0.56 0.73 0.74 1.00 0.39 0.32 0.39 0.54 0.29 0.33 0.36 0.26

10�14 GW 0.35 0.39 0.34 0.39 1.00 0.74 0.69 0.60 0.32 0.36 0.34 0.21

15�26 GW 0.27 0.38 0.33 0.32 0.74 1.00 0.74 0.62 0.32 0.36 0.34 0.32

23�31 GW 0.26 0.32 0.33 0.39 0.69 0.74 1.00 0.78 0.30 0.35 0.26 0.31

33�39 GW 0.30 0.40 0.42 0.54 0.60 0.62 0.78 1.00 0.35 0.42 0.42 0.39

10�14 GW 0.30 0.23 0.27 0.29 0.32 0.32 0.30 0.35 1.00 0.67 0.72 0.62

15�26 GW 0.18 0.20 0.43 0.33 0.36 0.36 0.35 0.42 0.67 1.00 0.77 0.71

23�31 GW 0.26 0.34 0.42 0.36 0.34 0.34 0.26 0.42 0.72 0.77 1.00 0.72

33�39 GW 0.11 0.23 0.32 0.26 0.21 0.32 0.31 0.39 0.62 0.71 0.72 1.00
10�14
GW

15�26
GW

23�31
GW

33�39
GW

10�14
GW

15�26
GW

23�31
GW

33�39
GW

10�14
GW

15�26
GW

23�31
GW

33�39
GW

IL-6 FABP4 Chemerin

IL-6
FAB

P4
C

hem
erin

FIGURE 2 Pearson correlation within log-transformed adipokines throughout pregnancy. Darker red indicates strong positive correlation.
FABP4, fatty acid binding protein-4; GWs, weeks of gestation.

–0.27, –0.07), –0.43 cm shorter crown-heel length (95% CI: –0.75,
–0.10), and –0.75 mm smaller sum of skinfolds (95% CI: –1.19, –
0.31). Similar associations were observed at 23–31 and 33–39 weeks
of gestation, however, no significant associations were found with up-
per arm length. Following FDR correction, we found no association of
FABP4 and chemerin with neonatal anthropometry, and therefore these
adipokines were not explored further in additional analyses. There was
no considerable variation in the concentration of IL-6 over time and
thus the best fitting model for group-based trajectories resulted in 3
groups, 1 of which represented 92.8% of the participants. Since the re-
maining groups were comprised of so few participants, comparisons be-
tween the group-based trajectories and neonatal anthropometry were
not explored further.

In general, results stratified by prepregnancy obesity status were
similar in direction, with evidence for a significant interaction be-
tween IL-6 and prepregnancy obesity at 10–14 weeks of gestation
with sum of skinfolds (P-interaction = 0.01), and at 23–31 and 33–
39 weeks of gestation with neonatal birthweight (P-interaction = 0.04
and 0.01, respectively) (Table 3). The magnitude of the association
tended to be stronger among women with prepregnancy obesity. For
instance, at 15–26 weeks of gestation a 1 SD increase in IL-6 was as-
sociated with a –167.10 g (95% CI: –243.86, –90.35) lower neonatal
birthweight among women with obesity, and a –31.85 g (95% CI: –
60.30, –3.40) lower neonatal birthweight among women without obe-
sity. We found no statistical interactions between maternal IL-6 and
gestational weight gain, offspring sex, or maternal race/ethnicity in as-
sociation with neonatal body composition. Exclusion of neonates de-
livered preterm (n = 19) did not materially change the interpreta-
tion of the results between IL-6 and neonatal anthropometry (data not
shown).

Discussion

In the present study of maternal plasma IL-6, FABP4, and chemerin
throughout gestation and associations with neonatal body size and
composition, we observed that higher maternal IL-6 starting from 10
weeks of gestation and throughout pregnancy was associated with lower
neonatal birthweight and thigh length. Beginning at 15 wk, higher IL-
6 was also associated with shorter neonatal length and smaller sum of
skinfolds. We found no association of FABP4 and chemerin with neona-
tal anthropometry after FRD correction.

In the current study, higher IL-6 was associated with lower neona-
tal birthweight and this effect was greater among women with prepreg-
nancy obesity. Prior studies among Mexican and white European
women have not reported significant associations of IL-6 with birth-
weight (22, 23). Differences in analytical strategy such as covariate ad-
justment may partially explain differences between the current and pre-
vious studies. However, higher IL-6 has been found in cord blood of
infants born SGA (15, 16), implicating IL-6 in overall neonatal size.

In addition to an inverse association of IL-6 with neonatal thigh and
crown-heel length, we found that higher IL-6 was associated with lower
sum of skinfolds. This aligns with a recent study among lean Filipino
women (BMI ∼ 21.5) where IL-6 measured at ∼30 wk was negatively
associated with lower neonatal sum of skinfolds (25). Interestingly, in
the current study, among women with obesity the inverse association
of IL-6 and sum of skinfolds was only observed with IL-6 measured
in early pregnancy (10–14 wk). These findings with sum of skin folds
are in contrast to prior data indicating that higher maternal IL-6 at de-
livery is positively correlated with newborn adiposity (17). It has been
hypothesized that in women with obesity – a condition often accompa-
nied by greater inflammation – higher IL-6 activates placental nutrient
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FIGURE 3 Pearson correlation between log-transformed adipokines and neonatal body composition measures. (A) IL-6, (B) FABP4, (C)
chemerin. Darker green indicates stronger negative correlation, darker red indicates strong positive correlation. cir., circumference; FABP4,
fatty acid binding protein-4; GWs, weeks of gestation; SSF, sum of skin folds.

transport and may explain fetal overgrowth (38). Taken together, these
data highlight the importance of studies that consider potential effect
modifiers such as obesity status, and measurement of IL-6 in early and
late pregnancy.

IL-6 is a multifunctional adipokine/cytokine derived from numer-
ous cell types in many tissues including adipose and placental tissue
(39, 40). Although the exact metabolic mechanism whereby maternal
circulating IL-6 is involved in fetal growth and subsequent neonatal
body composition is unknown, there are several pathways by which
IL-6 may impact fetal development. IL-6 has been suggested to par-
tially modulate key hormonal pathways for pre- and postnatal growth
such as downregulating placental and hepatic expression of insulin-like
growth factor I axis (41, 42). In mouse and human studies conducted
in the postnatal period, chronic IL-6 exposure was associated with un-
coupling of osteoblasts and osteoclasts resulting in growth plate thin-
ning (41). Additionally, IL-6 may directly and indirectly affect placen-
tal development and function through its role in trophoblast differen-
tiation, placental vascularization, and T cell phenotype and response
(39). Currently, it is unclear whether the association of IL-6 with neona-

tal size is primarily due to its role in placental function or maternal
metabolism.

In the current study, we found associations of FABP4 and chemerin
only at 23–31 weeks of gestation with neonatal upper arm length and
thigh length, although the associations became statistically nonsignif-
icant after FRD correction. Prior prospective data are lacking, and
previous studies were cross-sectional in design and only investigated
cord blood FABP4 or chemerin (14, 18, 19). Although some of these
studies found positive correlations with birthweight, the use of cord
blood addresses a different physiological question than use of maternal
plasma.

Future directions
The findings from the current study provide insight into the poten-
tial role of maternal circulating IL-6, FABP4, and chemerin throughout
pregnancy in neonatal body composition. Although the size of the es-
timates of the association between IL-6 and length and skinfolds were
relatively small and the clinical relevance merits further investigation,
these findings could inform hypotheses for long-term follow-up studies.
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Further, a recent systematic review of dietary patterns during pregnancy
has shown that maternal diets characterized by a higher intake of ani-
mal protein and cholesterol and/or a lower intake of fiber are associated
with proinflammatory markers such as IL-6 (43). Thus, future studies
are needed to determine if modifying maternal diet during pregnancy
modulates the maternal inflammatory status and neonatal size.

Limitations of the data
Our racially/ethnically diverse cohort increases the generalizability of
our findings. However, given the relatively healthy women included in
the present study, whether our findings can be generalized to women
with chronic conditions prior to pregnancy warrants further investiga-
tion. Although we have controlled for known confounders, similar to
other observational studies these do not represent causal effects, and
we cannot completely exclude the possibility for residual confounding
or measurement errors. There was a relatively small sample size, which
precluded us from examining extreme phenotypes of fetal growth, such
as SGA or large-for-gestational age. We did not have information on his-
tory of GDM; however, given that only multiparous women with obe-
sity could have had GDM based on study inclusion criteria, we expect
that only 1–3 women in the analytic sample would have had a history
of GDM. We do not believe this would have strongly influenced the
findings considering we accounted for differences in parity (a proxy
for prior GDM). Lastly, although we assessed neonatal adiposity via
sum of skinfolds based on standardized protocol, it may be subject to
greater measurement error than measures such as DXA or air displace-
ment plethysmography. Nonetheless, sum of skinfolds at birth has been
significantly associated with body fat percentage measured by DXA in
children (6).

Conclusion
In our prospective cohort with multiple measures of adipokines, greater
IL-6 concentrations as early as 10–14 weeks of gestation and across preg-
nancy were associated with smaller neonatal body size. Future research
is warranted to understand whether modifiable lifestyle factors, such as
diet and physical activity in pregnancy can affect maternal IL-6 concen-
trations and subsequent neonatal size. Further, the long-term implica-
tions of exposure to greater concentrations of IL-6 during gestation on
health outcomes in childhood and adolescence are needed to provide
context for the overall clinical relevance of these findings for offspring
health.
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TABLE 3 Plasma IL-6 concentrations and neonatal weight and sum of skinfolds among women with prepregnancy
normal/overweight or obesity (Adjusted1 β [95% CI])

Weight, g Sum of skinfolds, mm
Prepregnancy BMI P for

interaction
Prepregnancy BMI P for

interaction<30.0 kg/m2 ≥30.0 kg/m2 <30.0 kg/m2 ≥30.0 kg/m2

IL-6, pg/mL
10–14 wk –21.5 (–45.53, 2.53) –54.78 (–133.74, 24.18) 0.21 –0.16 (–0.57, 0.24) –0.79 (–1.60, –0.01)2 0.01
15–26 wk –31.85 (–60.30, –3.40)2 –167.10 (–243.86, –90.35)2 0.40 –0.32 (–0.58, –0.06)2 –1.70 (–2.30, –1.00)2 0.20
23–31 wk –26.34 (–49.14, –3.55)2 –119.59 (–210.20, –28.99)2 0.04 –0.33 (–0.57, –0.08)2 –0.27 (–1.50, 0.97) 0.14
33–39 wk –40.43 (–52.33, –28.53)2 –214.99 (–344.06, –85.92)2 0.01 –0.46 (–0.55, –0.36)2 1.31 (–0.47, 3.09) 0.72

P value for interaction of prepregnancy BMI and IL-6.
1Adjusted for maternal age (continuous), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, Asian) education (high school or less, some college/associate
degree, 4-y college degree or higher), nulliparity (yes/no), prepregnancy BMI (continuous), week of gestation at blood collection (continuous), and postnatal days at
neonatal assessment (continuous; skinfolds model only).
2P <0.05.

Data Availability

The data, along with a set of guidelines for researchers applying for the
data, will be posted to a data-sharing site, the NICHD/DIPHR Biospeci-
men Repository Access and Data Sharing (https://brads.nichd.nih.gov)
(BRADS).
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