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Abstract

Research suggests that exposure to polychlorinated biphenyls (PCBs) may result in decreased child
growth, though the critical window(s) are unclear. We investigated the association between PCBs
and child size at age 24 months (n=44). PCBs were measured in 15t trimester serum, breast milk, and
child serum at age 24 months, and dichotomized at the median. Age- and gender-specific z-scores
were calculated for anthropometric measures. Using linear regression, we observed no significant
changes in z-scores with prenatal or postnatal serum PCB concentrations. PCB-77 in breast milk was
associated with a significant decrease in z-score for length. To our knowledge, this study is the first
to examine child size in relation to PCBs measured early in pregnancy, as well as quantifying a far
greater number of congeners. Further research is needed to clarify critical windows, congener-
specific effects, and effect modification by sex in relation to PCBs and child anthropometric
measures.
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Introduction

Polychlorinated biphenyls (PCBs) are ubiquitous in the environment due to past manufacturing
releases, accidental spills and leaks, and improper storage and dumping. These compounds
bioaccumulate and biomagnify within the food chain and are measurable in human
biospecimens [1]. PCBs have been shown to cross the placenta [2,3] and are excreted in breast
milk [4], serving as prenatal and postnatal routes of exposure for the fetus and nursing infant,
respectively. A 1975 study of women from a representative sample of U.S. hospitals found at
least trace amounts of PCBs in 99% of the 1,038 breast milk samples that were analyzed [5].
Given the high lipid content of breast milk, PCBs concentrations in this matrix tend to be higher
than maternal or child serum concentrations, as well as cord blood concentrations [6,7].

Research suggests that exposures at environmentally relevant concentrations may result in
decreased fetal growth and/or alterations in development, though the underlying mechanisms
have not been fully delineated. One hypothesis suggests that PCBs alter thyroid function which
in turn may impair fetal or child growth [8,9]. However, epidemiologic studies exploring the
association between prenatal/breast milk PCB exposure and thyroid function have been
inconsistent to date [10]; and recent animal studies investigating PCBs, thyroid function and
growth have not observed an effect on offspring growth, despite some alteration in thyroid
function [11,12].

Four studies have examined anthropometric measures among children in relation to maternal
serum PCB concentrations directly quantified during pregnancy. Within the Child Health and
Development Study, maternal serum PCBs concentrations measured during the second or third
trimester of pregnancy were associated with a significant increase in height at age five years,
but only among girls [13]. In contrast, Lamb and colleagues observed a significant decrease in
weight at 4 and 7 years of age among girls in relation to third trimester maternal serum PCB
concentrations, but again no effect among boys [14]. Patandin and colleagues measured PCBs
in maternal serum collected during the last month of pregnancy, and observed a significantly
reduced rate of growth (weight, length and head circumference) from 0-3 months of age, after
which no association was observed [15]. Ribas-Fito and colleagues found no association
between maternal serum PCB concentrations measured in the third trimester and child height
atone, four or seven years of age within the Collaborative Perinatal Project [16]. Several studies
have assessed PCB concentrations in cord blood [15,17,18], or breast milk [7] and have
observed similar and significant decreases in anthropometric measures or growth rate at various
ages, while others have found no association in these matrices [19,20]. Other studies
investigating child anthropometric measures and growth have estimated PCB exposure based
upon maternal serum samples collected before or after pregnancy [20-22], fish consumption
[22], or accidental PCB poisoning [23-25]. The potential toxic effect associated with prenatal
and lactational PCB exposure was noted among Japanese (Yusho cohort) and Taiwanese (Yu-
Cheng cohort) populations exposed to high levels of PCBs through contaminated rice oil.
Within the Yusho cohort, children born to women who were exposed during pregnancy were
reported to have growth impairments [26]. Within the Yu-Cheng cohort, significant deficits in
height and weight were observed among children exposed in utero or through lactation as
compared to unexposed children [23,24].

To further examine this association, we prospectively investigated the relation between PCBs
and child length, weight, weight-for-length and head circumference at age 24 months using
maternal serum (first trimester of pregnancy), breast milk (approximately 4 weeks postpartum),
and child serum (age 24 months) PCB concentrations. To our knowledge, this is the first study
to examine child anthropometric measures in relation to maternal serum PCB concentrations
measured early in pregnancy, as well as quantifying a far greater number of PCB congeners
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than previous studies: 86 PCB congeners in maternal serum and all 209 congeners in breast
milk and child serum.

Methods

Study design

This study utilized data from the Prospective Pregnancy Study and Child Development Study
of the New York State Angler Cohort Study [27,28]. Data were collected longitudinally,
following couples from preconception through childbirth and following children through 24
months of age. Women were consented prior to conception for the Prospective Pregnancy
Study, and again postpartum for the Child Development Study.

Study population

From 1996 to 1999, one hundred and two women from 16 New Y ork State counties surrounding
Lakes Erie and Ontario, were successfully enrolled in the Prospective Pregnancy Study prior
to attempting pregnancy, and followed for up to 12 menstrual cycles with intercourse during
the estimated fertile window. Fifty-five (54%) women had a live birth of which 52 (95%)
participated in the Child Development Study. Follow-up of the children at ages 12 and 24
months enabled the collection of prospective information on child anthropometric measures,
development, and health status using standardized methodologies by a multidisciplinary,
clinical and epidemiological research team.

Data collection

Maternal data on reproductive and medical history, as well as, lifestyle factors were collected
during in-person interviews with mothers upon enrollment into the Prospective Pregnancy
Study. In addition, women maintained daily diaries while attempting pregnancy recording
vitamin, cigarette and alcohol use amongst other factors.

A prenatal blood sample was obtained from the woman during a home visit shortly after she
reported a positive home pregnancy test. Breast milk was collected from nursing women at the
first postpartum visit by the study nurse at approximately four weeks postpartum. Mothers
were asked to collect breast milk using a standardized protocol. Specifically, women received
by express mail, a small, contaminant-free glass bottle and freezer packs for the collection of
breast milk. All samples (~4 ounces) were collected from nursing women after the second
morning nursing (usually between 9 am and 11 am). Women were asked to refrigerate samples
or to freeze samples if collection was more than 2 days prior to the nurse’s visit.

At 12 and 24 months of age, home visits were completed by a multidisciplinary team. The
three- to four-hour standardized visit included an assessment of anthropometric and
neurodevelopmental status by a developmental pediatrician, a psychosocial assessment of the
child by a clinical pediatric psychologist, and a home environment assessment conducted by
a registered nurse. If the parent consented, a blood sample was obtained from the child at 24
months of age for the quantification of PCBs. Due to a brief interruption in funding, not all
children completed a 12 month visit; therefore this analysis is limited to those children
completing the 24 month visit.

Exposure assessment

For the purposes of this analysis, we used PCB concentrations measured in maternal serum at
the prenatal visit (n=44), in breast milk at approximately four weeks post-partum among
breastfed children (n=32), and in the child’s serum at 24 months of age (n=17). For the prenatal
sample, quantification of 62 single eluting, and 12 sets of coeluting PCB congeners
(International Union for Pure and Applied Chemistry numbers4_10,5_8,6,7_9,15 17,16 _32,
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18,19, 22, 24 27, 25, 28, 31, 33, 40, 42, 44, 45, 47, 48, 52, 55, 59, 60, 64, 66_95, 70, 74,
77_110, 81_87, 82, 94, 97, 99, 101, 105, 114, 118, 126, 128, 129, 132, 134, 135, 136, 138,
141, 147, 149, 153, 156_171, 157_200, 163, 167, 169, 170, 172, 174, 176, 177, 179, 180, 181,
183, 185, 187, 188, 189, 190, 194, 195, 196 203, 205, 206) was conducted at the Toxicology
Research Center at the University at Buffalo by gas chromatography with electron capture
detection as previously described [29,30].

Breast milk and child serum samples were analyzed for all 209 PCB congeners by high
resolution gas chromatography/high resolution mass spectrometry using EPA Method 1668A,
by a laboratory meeting World Health Organization criteria for the analysis of human milk and
serum (AXYS Analytical Services Ltd.) [31-33]. The samples were run in batches including
three quality control samples (one procedural blank, one spiked reference matrix, and one
duplicate participant sample). Both serum and breast milk laboratory values were corrected
only for recovery to minimize measurement error and to avoid potential biases associated with
substitution of values below the limit of detection or automatic adjustment for lipids [34-36].

Serum and breast milk concentrations are presented in ng/g serum (ppb) or when lipid adjusted
as ng/g lipid. Total lipids in serum and breast milk were measured by gravimetric methods and
are presented as percent lipids. Due to limited sample, lipids were not quantified for three
prenatal serum samples, three breast milk samples, and one child serum sample, in which case
we imputed lipids as the median lipid value for the study population.

Outcome assessment

During the in-home assessment, the developmental pediatrician obtained anthropometric
measurements on all children including weight, height, and head circumference. Children were
weighed on the SECA Digital Baby Scale in the supine position with minimal clothing. The
SECA scale has been shown to be accurate to 0.01 kg. Child length was measured by a
developmental pediatrician using the SECA Baby and Adult Measuring Board. This measuring
board has a fixed head board and moveable foot plate and channel lock for accuracy. It was
used only in the recumbent position. A SECA Insertape was used for head circumferences
[37] by placing the tape over the supraorbital ridge and around the occiput so that a maximum
circumference was obtained. This tape has graduations of 0.1 cm. To limit measurement error,
height and head circumference were measured three times each, and the average used for
analyses.

Sex-specific standardized (z) scores were calculated for weight-for-age, length-for-age, and
weight-for-length-for-age using the Epi Info Software Package and 1987 growth standard
[38,39]. Head circumference z-scores were obtained from NCHS statistics developed by
Johnson et al [40]. Parental height and weight were self-reported at the time of the home visit.
In the absence of the father, the mother reported the father’s height and weight.

Statistical analysis

PCB congeners were summed for a measure representing total PCB exposure. PCB congeners
1, 2, and 3 were not included in the summation of breast milk PCBs due to missing values for
two women; overall these congeners represented less than 0.02% of total PCBs. Total PCBs
were not distributed normally in any of the matrices, and no one transformation method
normalized the distribution consistently across matrices or congeners; therefore, we
dichotomized all PCB variables at the median for analyses, after assessing them in their
continuous form. Demographic, reproductive and anthropometric measures were compared
across serum PCB groups using the chi-square test (categorical data), Student’s t-test
(continuous, normally-distributed data) or Kruskal-Wallis test (continuous, non-normally-
distributed data).
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The association between total PCBs and child weight, length, weight-for-length, and head
circumference at age 24 months was assessed using unadjusted and adjusted linear regression
models with PCBs as a dichotomous variable (above or below the median concentration) and
entering relevant covariates. Maternal prenatal serum, breast milk, and infant PCB
concentrations (ng/g serum or milk) were modeled independently and adjusted for gravimetric
lipids in the model. When different matrices were modeled together in the same model,
standardized PCB concentrations (ng/g lipid) were employed. Child serum and breast milk
PCB concentrations were not modeled together primarily due to the limited sample size, but
also due to the strong correlation between breast milk and child serum concentrations. Factors
assessed as potential confounders included maternal body mass index (BMI) defined as
kilograms/meters? (continuous), height in meters (continuous), preconception weight in
kilograms (continuous), parity (no prior live births versus 1 or more prior live births), gravidity
(no prior pregnancies versus 1 or more prior pregnancies), and education (less than college
degree versus college degree or higher); maternal preconception vitamin (yes/no), cigarette
(yes/no), and alcohol (yes/no) use; paternal height in meters (continuous); and percent
gravimetric lipids (continuous). Gestational age at delivery and birth weight were not
considered as confounders, as they may be in the causal pathway [41]. Given evidence of
potential effect modification by infant sex in other studies [13,14], we stratified prenatal serum
and breast milk PCB models by child sex, though limited by sample size. Analyses of congener-
specific data were carried out for PCB 153 (given its high relative weight to overall PCBs),
and mono-ortho PCB congener 114 and non-ortho coplanar PCB congeners 77, 126, and 169
(given their dioxin-like effects and known toxicity [42,43]). Further sub-analyses were carried
out limiting total PCBs to only those congeners assessed in all three matrices (prenatal serum,
breast milk and child serum).

Among the 52 children participating in the Child Development Study, 47 (90%) completed the
24 month home visit. The following analysis will focus on 44 children who completed the 24
month home visit and for whom prenatal PCB concentrations were available, and subsets of
32 children with breast milk samples, and 17 children with serum samples at 24 months of age.
Mothers of included children (n=44) were significantly more likely to drink alcohol before
conception than mothers of excluded children (n=8) (89% versus 50%, respectively; p=0.01);
and included children tended to be taller at 24 months (z-score=0.5; standard deviation (SD):
0.9 versus —0.2 (SD: 0.1); p<0.001) as compared to excluded children. Included children were
also more likely to be breastfed (75.0% vs. 38%; p=0.04) as compared to excluded children.
Among the 44 eligible children, none were below the 51 percentile for weight, length, or
weight-for-length at 24 months of age; two children were below the 5 percentile for head
circumference.

Prenatal serum PCB concentrations

Among the 44 children included in analyses, the median prenatal total PCB concentration was
4.18 ng/g serum (IQR: 3.68, 5.38) (Table 1). There were no significant differences between
prenatal serum total PCB groups above and below the median in relation to demographic,
reproductive, lifestyle, or anthropometric factors, with the exception of child sex (Table 2).
Mothers with serum PCB concentrations above the median were more likely to give birth to a
girl than mothers with serum PCBs below the median (68% vs. 36%; p=0.04); an association
that was not observed in relation to total PCBs in the full cohort [44]. Mean birth weight and
gestational age did not differ by prenatal serum total PCB concentrations above and below the
median.
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No significant associations were observed between serum prenatal total PCBs and child
anthropometric measures at age 24 months, in unadjusted analyses or after adjusting for
gravimetric lipids and maternal anthropometric measures (Table 3). Summed coplanar PCBs
(77_110, 126, and 169) and PCB congeners 114 and 153 were not associated with a significant
change in z-scores. In sex-stratified models for prenatal total PCBs, we did not observe a
significant change in z-scores in either stratum of child sex.

Breast milk PCB concentrations

Seventy-five percent (n=33) of children were breastfed for an average of 31.5 weeks (SD: 22.4)
(Table 2) with a median total PCB concentration in breast milk (n=32 with samples) of 4.75
ng/g milk (IQR: 3.97, 7.19). Children who were breastfed were more likely to have mothers
who graduated college (79% versus 27%; p=0.002), mothers with a higher preconception
weight (67.2 kg versus 57.9 kg; p=0.08), a shorter gestation (39.1 weeks (SD: 2.2) versus 40.1
weeks (SD: 1.1), p=0.07), and a greater z-score for head circumference at 24 months (z-score:
z-score = 1.1 (SD: 1.1) versus z-score = —0.3 (SD: 1.3); p=0.07) compared to children who
were bottle fed. Breastfeeding was not associated with prenatal serum total PCB concentrations
(breastfed: median=4.22 ng/g serum (IQR: 3.69, 5.37); bottle fed: median=4.11 ng/g serum
(IQR: 3.46, 5.42; p=0.82)).

Among the subset of children who were breastfed and had breast milk concentrations (h=32;
97%), no significant associations were observed between breast milk total PCB concentrations
and child anthropometric measures in unadjusted analyses or after adjusting for gravimetric

lipids and maternal anthropometric measures (Table 3). PCB congener 77 was associated with
a significant decrease in length z-score (B=—0.62; 95% CI: —1.17, —0.07). Among the subset

of children for whom we had both prenatal serum and breast milk PCB concentrations (n=32),
we modeled the lipid standardized PCB concentrations (ng/g lipid) together in the same model
and found no significant effects in relation to total PCB concentrations. In sex-stratified models
for breast milk total PCBs, we did not observe evidence for effect modification by child sex.

Child serum PCB concentrations

Children with available serum PCB concentrations (n=17) were more likely to have a mother
who smoked cigarettes prior to conception (52.9% versus 18.5%, p=0.02), and a higher z-score
for length at age 24 months (z-score=0.88 (SD: 0.82) versus z-score=0.26 (SD: 0.85); p=0.02)
as compared to children without serum PCB concentrations (n=27); no other significant
differences were observed. The median total PCB concentration was 0.88 ng/g serum (IQR:
0.56, 1.75), with breastfed children having significantly higher serum total PCB concentrations
(median=1.36 ng/g serum; IQR: 0.72, 3.26) compared to bottle fed children (median=0.56 ng/
g serum; IQR: 0.51, 0.74; p=0.04). Child serum total PCB concentrations were significantly
correlated with length of breastfeeding (R2=0.54; p=0.02; n=17). We observed no significant
associations between child serum PCB concentrations (total or congener-specific) and
anthropometric measures. Adjusting the models for breastfeeding or prenatal serum
concentrations (ng/g lipid), did not change the results.

Given that only 86 PCB congeners were measured in maternal serum compared to 209
congeners in breast milk and infant serum, we reran all analyses, limiting total PCBs to only
those congeners that were measured in all three matrices, and observed no major changes in
the point estimates. Within this subgroup of congeners, maternal prenatal serum total PCB
concentrations (ng/g lipid) were not significantly correlated with either child serum total PCBs
at 24 months (R2=0.24; p=0.35; n=17) or breast milk total PCBs (R2 =0.15; p=0.42; n=32),
nor was breast milk total PCBs significantly correlated with child serum total PCBs (R? =0.38;
p=0.25; n=11). Congener-specific data on the median, inter-quartile range, minimum and
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maximum values, percent relative weight and percent above the limit of detection are provided
in the Appendix for each matrix.

Discussion

Overall, we observed no significant associations between prenatal serum, breast milk, or child
serum total PCB concentrations and child anthropometric measures at 24 months of age. While
we did observe small, non-significant changes in z-scores for some congener specific analyses,
itisunclear if these findings reflect a true association, or are simply due to residual confounding
or chance.

This is the first study to examine the association between maternal serum PCB concentrations
measured early in pregnancy and child anthropometric measures at age 24 months. While no
association was observed in relation to total prenatal PCB concentrations, we did observe small
increases in z-scores for weight, weight-for-length, and head circumference in relation to
prenatal summed coplanar PCB concentrations. Verhulst and colleagues observed a significant
increase in BMI standard deviation scores (SDS) (adjusted $=0.003, SE: 0.001, p=0.03)
between age 1 and 3 years in relation to cord blood total PCB concentrations [18]. Hertz-
Picciotto and colleagues observed a non-significant increase in weight z-score at age five in
relation to prenatal PCB concentrations measured during the second or third trimester (adjusted
B=3.8; 95% CI: —0.52, 8.10), and a significant increase in height z-score for girls (adjusted
B=4.5 z-score; 95% CI: 0.05, 9.00), but not for boys when comparing PCB exposure in the
90t percentile to 10t percentile [13]. These results are in contrast with some studies that
measured maternal PCB concentrations later in pregnancy or in cord blood and found an
association with decreased infant or child weight and/or height [7,14,15,17,18,21-24].
Maternal serum PCB concentrations may decrease during the first trimester due to increasing
blood volume or other homeostatic changes as previously suggested [30] and then gradually
increase over pregnancy to the neonatal period [2,30,45]; therefore, the timing for measuring
exposures needs to be considered in relation to peak velocities of fetal growth. Specifically,
the velocity for fetal head circumference velocity peaks around 24 weeks gestation, abdominal
circumference at 27 weeks, and femur length at 21 weeks [46]. Furthermore, fetal growth
trajectories may differ by sex [47].

While breast milk total PCBs were not significantly associated with anthropometric measures,
we did observe small decrements in some z-scores at age 24 months in relation to concentrations
of summed coplanar PCBs and congeners 77, 114 and 153. Regardless of PCB exposure,
breastfed children tended to be heavier, have a greater weight-for-length z-score, and greater
head circumference at 24 months of age compared to non-breastfed children though not
statistically significant; however, breastfed children tended to be shorter than non-breastfed
children. Within a cohort of children from the Faroe Islands, Grandjean and colleagues
observed a decrease in weight (B=—0.43 kg; 95% CI: —0.79, —0.06), as well as height (=
—0.88 cm; 95% ClI: —1.52,—0.24) at 18 months of age in relation to breast milk PCB
concentrations after adjusting for birth weight, sex, maternal height, smoking, and age [7]. The
association with breast milk PCBs may be due to the higher concentrations of PCBs transferred
to the child as compared to transplacental transfer given the high lipid content of breast milk.

Given the different congeners measured, different quantification methods, and different means
for handling limits of detection and lipid adjustment that have been used, it is difficult to
compare PCB concentrations across studies. We observed lower concentrations of PCB
congener 153 in prenatal serum (median 62.2 ng/g lipid; 51" and 95t percentile: 33.3, 108.0)
as compared to Hertz-Picciotto and colleagues (median 133 ng/g lipid; 51 and 95t percentile:
72, 273) which may be due to varying sources of exposure and temporal differences with the
later cohort representing serum PCBs in either the second or third trimester, as well as thirty
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years earlier than the Prospective Pregnancy Study and prior to the manufacturing phase-out
of PCBs in the 1970s. While serum PCB concentrations have decreased over the decades
particularly among anglers as shown by Tee and colleagues [48], our PCB 153 concentrations
were also lower than an Inuit cohort in 1995 which measured maternal serum at delivery
(geometric mean (gm) 105.1 ng/g lipid; 95% CI: 92.5, 119.5), maternal milk approximately
one month postpartum (gm 129.9 ng/g lipid; 95% CI: 112.9, 149.5), and infant serum at six
months (gm 75.1 ng/g lipid, 95% CI: 58.1, 97.1) [6]. This Inuit population consumes high
quantities of fish as well as marine mammals, which may explain the higher PCB
concentrations.

Though limited by sample size, this study has several strengths over previous studies. The
study cohort was followed prospectively from pre-conception through 24 months of age with
PCB concentrations measured during multiple sensitive windows, as well as, in different
matrices (prenatal serum in the first trimester, breast milk approximately 4 weeks postpartum,
and child serum at age 2 years) providing estimates of prenatal and postnatal exposures. This
is the first study to measure maternal serum PCB concentrations early in pregnancy. Multiple
PCB congeners were measured including 86 in prenatal serum and all 209 in breast milk and
child serum compared to other studies that have quantified only a few select congeners. This
allowed for the full quantification of PCB congeners in both breast milk and child serum.
Statistical analyses were carried out on PCB congeners selected a priori based upon their
relative weight and potential toxicity. Furthermore, we have provided congener-specific
statistics for all three matrices in the Appendix which will allow for comparison across studies.
In regards to the outcome, height, weight, and head circumference were measured on all
children using a standardized protocol and instrumentation by the same research team reducing
the potential for measurement error.

Given the skewed distribution of PCBs and small sample size, we chose to dichotomize PCB
concentrations at the median after assessing them in their continuous form, which may have
reduced our power to detect an association, particularly if there is a threshold effect above the
median. In addition, we lacked information on exposures during pregnancy such as smoking
and alcohol consumption and maternal weight gain that have been associated with altered
anthropometric measures in children. Preconception vitamin, alcohol and cigarette use were
not significant predictors of child anthropometric measures at 24 months in this cohort,
however, preconception use may not accurately reflect pregnancy exposures. Overall, 32% of
women reported smoking prior to pregnancy with women who smoked being more likely to
have prenatal total PCBs concentrations below the median as compared to those who did not
smoke. Almost all women drank alcohol prior to conception (89%), and 82% reported taking
vitamins. These and other unmeasured confounders, as well as the limited power to add all
measured potential confounders to our final models, may have led to residual confounding in
our results. All models were adjusted for gravimetric lipids; in addition, weight and head
circumference z-score models were adjusted for maternal preconception weight, length z-score
models adjusted for maternal height, and weight-for-length z-score models adjusted for
maternal preconception BMI. Our small study population was a homogenous population of
anglers from upper New York State representing a relatively healthy population. No children
were below the 51 percentile for weight, length or weight-for-length. This homogeneity may
have limited our ability to detect differences should they exist. Finally, several studies have
observed differences by sex which we were unable to assess effectively in this cohort given
the limited sample size.

In this first study to examine maternal serum PCB concentrations early in pregnancy and child
weight, height, weight-for-length, and head circumference at age 24 months, we did not observe
a significant difference in anthropometric parameters by total PCB concentrations. A small
and non-significant change in z-scores was observed in analyses of some congener-specific
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data. These associations may be due to chance or residual confounding, or alternatively reflect
a true association. Potential effects of specific congeners as observed here may be obscured
when summing all PCB congeners given the different properties of specific congeners or
groups of congeners [12]. Though inconsistent, some studies have found an association
between PCB concentrations and altered thyroid function [10]; however, it is unclear if these
alterations are great enough to induce alterations in growth [11,12]. Given inconsistencies
across studies, further research is needed to further clarify critical windows of exposure,
congener-specific effects, and effect modification by sex in relation to PCB concentrations and
child anthropometric measures, should an effect actually exist.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Median and interquartile range for total polychlorinated biphenyl (PCB) and lipid concentrations by type and
timing of specimen collection, New York State Angler Cohort Study (1996-2002)

Median 25t percentile 75t percentile
Prenatal serum (n=44)
Total PCBs (ng/g serum) 4.18 3.68 5.38
Total standardized PCBs (ng/g lipid) 1170.18 791.94 1411.40
Percent lipids 0.41 0.33 0.45
Postnatal breast milk (n=32)
Total PCBs (ng/g milk) 4.75 3.97 7.19
Total standardized PCBs (ng/g lipid) 162.45 118.26 204.01
Percent lipids 3.28 2.34 4.08
Child serum at age 24 months (n=17)
Total PCBs (ng/g serum) 0.88 0.56 1.75
Total standardized PCBs (ng/g lipid) 165.22 106.29 271.38
Percent lipids 0.54 0.49 0.58
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