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Abstract

Objective—We examined the associations of maternal plasma n-3 and n-6 PUFA concentrations
during pregnancy with infant subcutaneous fat.

Methods—In a population-based prospective cohort study among 904 mothers and their infants,
we measured maternal plasma n-3 and n-6 PUFA concentrations at mid-pregnancy. Body mass
index, total subcutaneous fat and central-to-total subcutaneous fat ratio were calculated at 1.5, 6
and 24 months.

Results—Maternal n-3 PUFA levels were not consistently associated with infant body mass
index or total subcutaneous fat. Higher maternal total n-3 PUFA levels, and specifically
eicosapentaenoic acid (EPA), docosapentaenoic acid (DPA) and docosahexaenoic acid (DHA),
were associated with higher central-to-total subcutaneous fat ratio at 1.5 months, whereas higher
maternal total n-3 PUFA levels were associated with lower central-to-total subcutaneous fat ratio
at 6 months (all p-values<0.05). These associations were not present at 24 months. Maternal n-6
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PUFA levels were not consistently associated with infant subcutaneous fat. A higher n-6/n-3 ratio
was associated with lower central-to-total subcutaneous fat ratio at 1.5 months only (p-
value<0.05).

Conclusions—Maternal n-3 PUFA levels during pregnancy may have transient effects on infant
subcutaneous fat. Further studies are needed to assess the effects of maternal PUFA concentrations
on fat mass development during early infancy.
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Introduction

Methods

Inadequate maternal intake of polyunsaturated fatty acids (PUFA) during pregnancy may
influence the risk of obesity in offspring (1, 2). Several /n vitro and animal studies have
suggested that PUFA affect the adipose tissue development during fetal and early postnatal
life (3). Among PUFA, n-3 and n-6 PUFA are of particular relevance during early life since
pathways stimulated by n-6 PUFA seem to promote, while those stimulated by n-3 PUFA
seem to inhibit the differentiation of adipocytes (4, 5). A US study among 1,250 mother-
child pairs showed that higher maternal plasma n-3 PUFA concentrations during pregnancy
tended to be associated with lower total subcutaneous fat mass in children aged 3 years (6).
In the same study, higher maternal plasma n-6/n-3 PUFA ratio was associated with higher
total subcutaneous fat mass in early childhood (6). A Dutch study among 234 mothers and
their children showed that higher maternal plasma concentrations of dihomo-gamma
linolenic acid (DGLA), a n-6 PUFA, during pregnancy were associated with higher total
subcutaneous fat mass measured in children aged 7 years (7). In line with these studies, we
have previously reported that lower maternal n-3 PUFA concentrations and higher n-6 PUFA
concentrations during pregnancy were associated with higher total body fat and abdominal
fat levels at 6 years. Thus far, not much is known about the influence of maternal plasma
PUFA concentrations during pregnancy on subcutaneous fat mass development throughout
infancy. Infancy is a period characterized by rapid growth and subcutaneous fat mass
development and is a well-known critical period for obesity and cardio-metabolic diseases
later in life (8, 9). By assessing these associations in infancy further insight into the early
programming effects of maternal PUFA levels on onset and timing of adiposity in the
offspring can be obtained.

Therefore, we examined, in a population-based prospective cohort study from early
pregnhancy onwards among 904 mothers and their infants, the associations of maternal
plasma n-3 and n-6 PUFA levels during pregnancy with infant subcutaneous fat mass
measures.

Study design

This study was embedded in the Generation R Study, a population-based prospective cohort
study from early pregnancy onwards among 9,778 mothers and their children living in
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Rotterdam, the Netherlands (10, 11). The study protocol was approved by the local Medical
Ethical Committee. Written informed consent was obtained from parents. Additional
detailed assessments of fetal and infant growth and development were conducted in a
subgroup of Dutch mothers and their children from late pregnancy onwards. Of all
approached women, 80% agreed to participate. A total of 1,205 mothers and their singleton
children participated in the subgroup study, of whom 1,083 mothers had plasma PUFA
concentrations available. Of the group of 1,083 mothers and their children, 904 children had
body mass index or skinfold thicknesses measured at the age of 1.5, 6 or 24 months (Flow
chart is given in Supplementary Figure S1).

Maternal fatty acid status

Maternal non-fasting venous samples were drawn at a median gestational age of 20.5 weeks
(95% range:18.6, 22.7). As previously described, EDTA plasma samples were selected and
transported to the Division of Metabolic Diseases and Nutritional Medicine, Dr. von Hauner
Children’s Hospital, University of Munich Medical Center to analyze PUFA concentrations
(12). After being thawed, the analysis of plasma glycerophospholipid fatty acids was
performed by a sensitive and precise high-throughput method, suitable in large
epidemiological studies, as previously described (13). Based on findings from previous
studies, we selected maternal PUFA for our analyses, which have been associated with the
risk of obesity in children and adults (6, 14). Selected maternal PUFA were total n-3 PUFA,
which included a-linolenic acid (ALA, C18:3n-3), eicosapentaenoic acid (EPA, C20:5n-3),
docosapentaenoic acid (DPA,C22:5n-3), and docosahexaenoic acid (DHA, C22:6n-3). Total
n-6 PUFA included linoleic acid (LA, C18:2n-6), y-linolenic acid (GLA, C18:3n-6),
eicosadienoic acid (EDA, C20:2n-6), dihomo-gamma-linolenic acid (DGLA, C20:3n6),
arachidonic acid (AA, C20:4n-6), and docosatetraenoic acid (DTA, C22:4n-6). PUFA levels
were expressed as proportion of total fatty acids present in the chromatogram (weight
percentage, wt%). (15). We also calculated the ratio of total n-6/n-3 PUFA. We observed
similar results when we used fatty acid concentrations in mg/L instead of percentages
(results not shown).

Body fat measurements during infancy

We measured weight to the nearest gram in naked infant at the age of 1.5 and 6 months by
using an electronic infant scale and at 24 months by using a mechanical personal scale
(SECA, Almere, The Netherlands). Body length at the age of 1.5 and 6 months was
measured in supine position to the nearest millimeter by using a neonatometer and body
height at 24 months was measured in standing position by using a Harpenden stadiometer
(Holtain Limited, Dyfed, UK). Body mass index (kg/m?2) was calculated and we constructed
standard deviation scores based on our study sample. We observed similar results when we
used age- and sex-adjusted body mass index standard deviation scores at 24 months based
on the World Health Organization Child Growth Standards (results not shown). We
measured skinfold thicknesses at the ages of 1.5, 6 and 24 months on the left side of the
body at the biceps, triceps, suprailiacal and subscapular area by using a skinfold caliper
(Slim Guide, Creative Health Products) according to standard procedures described in detail
previously. Two measurements were performed at each site and the mean was used in the
analyses. Intraclass correlation coefficient among observers was 0.88 and between observers
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was 0.76 (16). As previously described, we calculated total subcutaneous fat mass from the
sum of all four skinfold thicknesses, central subcutaneous fat mass from the sum of
suprailiacal and subscapular skinfold thicknesses and peripheral subcutaneous fat mass from
the sum of biceps and triceps skinfold thicknesses (17). Measurements of body fat quantity
and distribution require appropriate adjustment for body size or total fat mass, respectively,
in order to undertake informative comparisons between children and within children over
time. To create total subcutaneous fat mass independent of length or height and central
subcutaneous fat mass independent of total subcutaneous fat mass, we estimated the optimal
adjustment by log-log regression analyses (18). Based on these analyses, total subcutaneous
fat mass was only weakly correlated with length at 1.5 and 6 months or height at 24 months
and was not adjusted for it, whereas a central-to-total subcutaneous fat mass ratio was
calculated as central divided by total subcutaneous fat mass. The central-to-peripheral
subcutaneous fat mass ratio was calculated as central divided by peripheral subcutaneous fat
mass.

We obtained information on maternal age, educational level (low, medium, high), parity
(nulliparous, multiparous), pre-pregnancy weight, smoking habits during pregnancy (no,
yes) and folic acid supplement use (no, yes) using self-reported questionnaires during
pregnancy. We measured maternal height at enrolment, and calculated pre-pregnancy body
mass index (kg/m2). First trimester maternal nutritional information was obtained by food
frequency questionnaire (19). Information about pregnancy complications, infants’ sex,
gestational age and weight at birth was obtained from medical records. Gestational weight
gain was calculated as the difference between maternal weight measured at 30 weeks of
gestation (95% range: 28.5, 32.5) and pre-pregnancy weight. Information about
breastfeeding duration and timing of introduction of solid foods (<3 months, 3-6 months, >6
months) was obtained by questionnaires in infancy.

Statistical analysis

We assessed the associations of maternal plasma n-3 and n-6 PUFA levels with infant
adiposity measures at 1.5, 6 and 24 months and the change between these time points using
linear regression models. These regression models were adjusted for gestational age at blood
sampling, maternal age, educational level, parity, pre-pregnancy body mass index, maternal
total energy intake, smoking habits, weight gain during pregnancy, folic acid supplement
use, gestational diabetes, gestational hypertensive disorders, infants’ sex, gestational age-
adjusted birth weight, breastfeeding duration and timing of introduction of solid foods.
Included covariates were selected based on their associations with the exposures and
outcomes of interest in previous studie s or a change in effect estimate of >10%. We
constructed standard deviation scores (SDS) [(observed value - mean)/SD] for all PUFA and
infant adiposity measures to enable comparison of effect estimates. We have also performed
an additional analysis with central-to-peripheral subcutaneous fat mass ratio using linear
regression models. In addition, we examined the associations of maternal plasma n-3 and
n-6 PUFA concentrations during pregnancy with infant overweight and obesity at 24 months
(body mass index above 85™ percentile for age and sex) using logistic regression models.
We tested for interaction terms between maternal PUFA levels and infants’ sex and birth
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weight in relation to infant adiposity measures at 1.5, 6 and 24 months. Since no statistically
significant interactions were observed, no further stratified analyses were performed. We did
not adjust the main results for multiple testing because the main exposures and outcomes
were correlated. However, if we would apply Bonferroni correction, we would consider a p-
value of 0.016 as significant (0.05/number of outcomes). In order to reduce potential bias
associated with missing data and to maintain statistical power, we performed multiple
imputations of missing covariates by generating 5 independent datasets using the Markov
Chain Monte Carlo method after which the pooled effect estimates were calculated. All
analyses were performed using Statistical Package for the Social Sciences version 21.0 for
Windows (SPSS Inc, Chicago, IL, USA).

Subject characteristics

Table 1 shows the maternal and infant characteristics. Mean (SD) second trimester maternal
concentrations of total glycerophospholipid bound n-3 and n-6 PUFA were 111.4 (25.8)
mg/L and 592.6 (86.0) mg/L, respectively (Table 2). Non-response analyses showed that as
compared to mothers and infants with follow-up measurements, mothers without follow-up
measurements were slightly younger and their infant were breastfed for a shorter period
(p<0.05) (Supplementary Table S1). Also, mothers included in the analyses had a higher
total n-3 PUFA concentrations compared to those not included (Supplementary Table S2).
Correlation coefficients between all maternal PUFA concentrations are shown in
Supplementary Table S3.

Maternal PUFA levels and infant fat mass

Table 3 shows that maternal total n-3 PUFA levels as well as each n-3 PUFA individually
were not consistently associated with infant body mass index and total subcutaneous fat
mass in the adjusted models. Higher maternal total n-3 PUFA and specifically EPA, DPA,
and DHA levels were associated with higher infant central-to-total subcutaneous fat mass
ratio at 1.5 months (all p-values< 0.05). However, only higher maternal total n-3 PUFA
levels were associated with lower infant central-to-total subcutaneous fat mass ratio at the
age of 6 months (p-value< 0.05). Maternal n-3 PUFA levels were not associated with infant
central-to-total subcutaneous fat mass ratio at 24 months. Similar results were found in the
unadjusted analyses and are given in Supplementary Table S4. Supplemental Table S5 shows
that higher maternal total n-3 PUFA levels and, specifically, DPA and DHA levels were
associated with a decrease in central-to-total subcutaneous fat mass ratio from 1.5 to 24
months, but no associations were found for total subcutaneous fat mass.

Table 4 shows that, in the adjusted models, higher maternal total n-6 PUFA levels were
associated with a lower infant total subcutaneous fat mass at 1.5 months (p-value<0.05), but
not with infant body mass index or central-to-total subcutaneous fat mass ratio at any time
points. No consistent associations of individual n-6 PUFA levels with infant adiposity
measures were present at 1.5, 6 or 24 months. Similar results were found in the unadjusted
analyses and are given in Supplementary Table S6. Supplemental Table S7 shows that higher
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LA levels were associated with an increase in total subcutaneous fat mass over infancy, and
higher ARA levels were associated with a decrease in body mass index over infancy.

We observed similar results with both maternal n-3 and n-6 PUFA when we used central-to-
peripheral subcutaneous fat mass as compared to the results with central-to-total
subcutaneous fat mass (Supplementary Tables S8-S9). Only higher maternal ARA levels
were associated with a lower risk of infant overweight at 24 months, but no associations
were observed for the other n-3 and n-6 PUFAs with the risk of infant overweight
(Supplementary Table S10).

Maternal n-6/n-3 PUFA ratio and infant fat mass

Figure 1 shows that higher maternal n-6/n-3 PUFA ratio was associated with lower central-
to-total subcutaneous fat mass ratio at 1.5 months (difference: -0.10 (95% CI: -0.17, -0.02)
SD per SD higher maternal n-6/n-3 PUFA ratio), but not with body mass index and total
subcutaneous fat mass. No associations were present for maternal n-6/n-3 PUFA ratio with
infant adiposity measures at 6 and 24 months.

Discussion

In this population-based prospective cohort study, we observed that higher maternal n-3
PUFA levels were associated with a higher infant central-to-total subcutaneous fat mass ratio
at 1.5 months, but with a lower infant central-to-total subcutaneous fat mass ratio at 6
months. Maternal n-3 PUFA levels were not associated with infant body mass index and
total subcutaneous fat mass at any time points. Higher maternal n-6 PUFA levels were not
consistently associated with subcutaneous fat mass measures during infancy.

Methodological considerations

Major strengths of this study are the population-based prospective design with detailed
information on maternal PUFA concentrations and infant body fat outcomes. To the best of
our knowledge, this is the largest study to date addressing the association between maternal
PUFA levels during pregnancy with adiposity measures repeatedly measured in infancy. Of
all mothers with available PUFA measurements, 83% (904) of mothers and children
participated in the infant body fat mass measurements. The non-response could lead to
biased effect estimates if the associations of interest would differ between mothers and
infants included and not included in the analyses. Mothers included in the analyses had
higher total n-3 PUFA concentrations compared to those not included. It is difficult to
speculate if these differences might have influenced our effect estimates. We measured a
large number of maternal PUFA concentrations in plasma samples once during pregnancy.
No information was available about PUFA concentrations earlier or later in pregnancy.
Nevertheless, PUFAs measured in plasma may reflect a time frame of dietary intake of
approximately 2 weeks and seem to be reasonable indicators for the recent intake (20). We
used skinfold thickness as a measure of subcutaneous fat mass and therefore could not
estimate deep fat layers, such as pre-peritoneal fat. However, during the first months of life
approximately 90% of body fat is located subcutaneously and pre-peritoneal fat mass seems
to increase only from the second year of life onwards (21, 22). We studied multiple infant fat
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mass outcomes. Since these outcomes are strongly correlated, we did not adjust our analyses
for multiple testing (23). However, a chance finding cannot be excluded. If we would apply
Bonferroni correction, the associations of total n-3 PUFA levels with central-to-total fat
mass at 6 months, EPA levels with central-to-total fat mass at 1.5 months, total n-6 PUFA
levels with total subcutaneous fat mass at 1.5 months and DGLA levels with central-to-total
at 6 months are no longer significant. Finally, although we performed an extensive
adjustment for a large number of potential confounders, residual confounding, due to
specific infant diet or physical activity, might still be an issue

Interpretation of main findings

An adequate supply of n-3 and n-6 PUFA during pregnancy is important for optimal fetal
and infant growth and development (24). Rapid weight gain and increased fat mass levels
during infancy may be critical for the development of adiposity in later life (8, 9, 25, 26).
However, thus far no previous study has addressed the associations of maternal PUFA status
during pregnancy with detailed fat mass measurements throughout infancy.

It has been suggested that lower maternal n-3 PUFA and higher n-6 PUFA concentrations
during pregnancy are associated with higher childhood body mass index (6, 7). Fewer
studies examined these associations with body mass index in infancy. A randomized double-
blind controlled trial among 144 mothers and their children suggested that supplementation
by DHA, a n-3 PUFA, during pregnancy and lactation reduced body mass index in late
infancy (27). However, an observational study among 244 Dutch mothers and their breastfed
infant showed that n-3 and n-6 PUFA concentrations in breast milk did not affect body mass
index in the first year of life (28). In this current study, we did not observe consistent
associations of maternal n-3 and n-6 PUFA concentrations during pregnancy with infant
body mass index at 1.5, 6 and 24 months.

Body mass index might not be an appropriate measure of fat mass and provides limited
information about body fat distribution (29). Body fat distribution may be more strongly
associated with cardio-metabolic risk factors than body mass index (30, 31). We have
previously shown that maternal lower n-3 PUFA and higher n-6 PUFA concentrations during
pregnancy were associated with higher total body fat and abdominal fat levels at the age of 6
years. However, not much is known about maternal PUFA concentrations with offspring fat
mass outcomes at younger ages. Skinfold thicknesses can be used to estimate total and
regional subcutaneous adiposity (32). A study among 1,250 mother-child pairs in
Massachusetts showed that higher DHA and EPA, n-3 PUFA concentrations from maternal
diet during pregnancy and measured in cord blood, were associated with lower total
subcutaneous fat mass measured at the age of 3 years (6). In the same study, higher maternal
plasma concentrations of n-6 PUFA and higher ratio of cord plasma n-6/n-3 PUFA were
associated with higher total subcutaneous fat mass at the age of 3 years (6). The INFAT
randomized trial showed that the combination of an increased n-3 PUFA and a reduced
ARA, n-6 PUFA, dietary intake through supplementation during the perinatal period does
not affect total subcutaneous fat mass during the first year of life (33).

In our study, we observed no consistent associations of maternal n-3 PUFA concentrations
with infant total subcutaneous fat mass from 1.5 months to 24 months of age. Higher
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maternal total n-3 PUFA and EPA, DPA and DHA concentrations were associated with
higher central-to-total subcutaneous fat mass ratio at 1.5 months. However, higher total n-3
PUFA concentrations were associated with lower infant central-to-total subcutaneous fat
mass ratio at 6 months. The observed associations were not explained by birth weight. Only
higher maternal total n-6 PUFA concentrations were associated with lower total
subcutaneous fat mass at 1.5 months, but not with other infant adiposity measures or at any
other time points. Based on our findings, it seems that especially maternal n-3 PUFA may
stimulate central subcutaneous fat mass development in early infancy, but this is a transient
effect, which is no longer present in late infancy. The underlying mechanisms that explain
the associations of maternal PUFA status during pregnancy with offspring fat mass
development in infancy are not clear. It has been suggested that n-3 PUFA availability during
early life leads to increased activation of peroxisome proliferator—activated receptor gamma
(PPARY), which has been associated with an increased deposition of subcutaneous fat mass,
but not visceral fat mass, in adults (34, 35). On the other hand, it has also been suggested
that n-3 PUFA levels in early life inhibit the differentiation of adipocytes, leading to lower
levels of fat mass (36). Our findings might be explained by a greater effect of n-3 PUFA on
PPARY and by a less apparent inhibitory effect of n-3 PUFA on the differentiation of
adipocytes in early infancy. Further observational and experimental studies are needed to
explore these detailed underlying mechanisms and their potential critical periods.

Conclusion

Maternal n-3 PUFA levels during pregnancy may have transient effects on infant central
subcutaneous fat mass development. Maternal n-6 PUFA levels were not consistently
associated with infant subcutaneous fat mass measures. Further studies are needed to assess
the effects of maternal PUFA levels during pregnancy on detailed fat mass development
throughout early infancy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this subject?
. Lower maternal n-3 and higher n-6 PUFA levels during pregnancy are
associated with higher body mass index, total and abdominal fat mass levels
in childhood.
. It is not known whether maternal n-3 and n-6 PUFA levels during pregnancy

affect fat mass development already from early infancy onwards, which is
known as a critical period for the development of obesity in later life.
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What does your study add?

. Maternal n-3 PUFA levels were associated with a higher central subcutaneous
fat mass at 1.5 months, but with lower central subcutaneous fat mass at 6
months. No effects were observed at 24 months.

. These associations were not explained by maternal socio-demographic or
lifestyle related characteristics or birth characteristics.

. No consistent associations were observed between maternal n-6 PUFA levels
and infant subcutaneous fat mass levels.
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Figure 1. Maternal n-6/n-3 PUFA ratio and infant fat mass measures at 1.5, 6 and 24 months (N
=904

Valuls are regression coefficients (95% Confidence Interval) that reflect the difference in
SDS of infant body mass index and subcutaneous fat mass measures at 1.5, 6 and 24 months
per SD change in maternal n-6/n-3 PUFA ratio. Body mass index = weight/height?. Total
subcutaneous fat mass = biceps + triceps + suprailiacal + subscapular skinfold thicknesses.
Central-to-total subcutaneous fat mass ratio = (suprailiacal + subscapular skinfold
thicknesses)/total subcutaneous fat mass. Models are adjusted for gestational age at blood
sampling, maternal age, educational level, parity, pre-pregnancy body mass index, maternal
total energy intake, smoking habits and weight gain during pregnancy, folic acid supplement
use, gestational diabetes, gestational hypertensive disorders, infants’ sex, gestational age-
adjusted birth weight standard-deviation scores, breastfeeding duration and timing of
introduction of solid foods (for 6 and 24 months). *P-value<0.05.
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Table 1

Characteristics of mothers and their infant (N = 904)!

Value
Maternal characteristics
Age (years), mean (SD) 31.9 (4.0)
Gestational age at PUFA measures (weeks), median (95% range )  20.5 (18.6, 22.7)
Pre-pregnancy body mass index (kg/m?), mean (SD) 234 (4.)
Gestational weight gain, kg, mean (SD) 10.0 (4.5)
Education, n (%) higher education 574 (64.0)
Parity, n (%) nulliparous 555 (61.4)
Total energy intake, kcal, mean (SD) 2126 (486)
Smoking during pregnancy, n yes (%) 198 (24.1)
Folic acid supplement use, n yes (%) 676 (90.7)
Gestational diabetes, n (%) 10 (1.1)
Gestational hypertensive disorders, n (%) 67 (7.6)
Infant characteristics
Males, n (%) 464 (51.3)
Gestational age at birth (weeks), median (95% range ) 40.3(35.8,42.4)
Birth weight (g), mean (SD) 3509 (544)
Breastfeeding duration (months), mean (SD) 45(3.8)
Introduction of solid foods n (%) >6 months 147 (18.3)
Infant adiposity characteristics
1.5 months
Body mass index (kg/m?), mean (SD) 15.1 (1.4)
Total subcutaneous fat mass (mm), mean (SD) 24.0 (7.3)
Central-to-total subcutaneous fat mass ratio, mean (SD) 0.5(0.1)
Central-to-peripheral subcutaneous fat mass ratio, mean (SD) 1.0(0.2)
6 months
Body mass index (kg/m?), mean (SD) 16.8 (1.3)
Total subcutaneous fat mass (mm), mean (SD) 27.0 (6.4)
Central-to-total subcutaneous fat mass ratio, mean (SD) 0.5(0.1)
Central-to-peripheral subcutaneous fat mass ratio, mean (SD) 0.9 (0.2)
24 months
Body mass index (kg/m?), mean (SD) 15.9 (1.3)
Total subcutaneous fat mass, mean (SD), mm 27.3(7.2)
Central-to-total subcutaneous fat mass ratio, mean (SD) 0.4 (0.1)
Central-to-peripheral subcutaneous fat mass ratio, mean (SD) 0.8(0.2)

Page 14

JVaIues represent means (SDs), median (95% range) or number of subjects (valid %). Body mass index = weightlheightz. Total subcutaneous fat
mass = biceps + triceps + suprailiacal + subscapular skinfold thicknesses.

Central-to-total subcutaneous fat mass ratio = (suprailiacal + subscapular skinfold thicknesses)/total subcutaneous fat mass.

Abbreviations: PUFA: Polyunsaturated fatty acids; SD: standard deviation.
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Table 2

Second trimester maternal PUFA concentrations (N =904)Z

Absolute values (mg/L)  Relative values (wt%b)

Total PUFA 704.1 (96.4) 425 (1.6)
Total n-3 PUFA 111.4 (25.8) 6.8 (1.4)
ALA 5.4 (1.6) 03(0.1)
EPA 10.1 (5.3) 06(0.3)
DPA 12.9 (3.9) 0.8(0.2)
DHA 81.4 (19.4) 50(L.1)
Total n-6 PUFA 592.6 (86.0) 36.3(2.0)
LA 348.9 (59.6) 21.4 (2.5)
GLA 15(0.7) 0.1(0.0)
EDA 83(L7) 05(0.1)
DGLA 63.4 (16.3) 39(0.7)
ARA 155.9 (31.7) 9.5 (1.4)
DTA 6.9 (2.0) 0.4(0.1)

JVaIues represent means (SDs).

Abbreviations: ALA: a-linolenic acid; AA: arachidonic acid; DGLA dihomo-gamma-linolenic acid; DHA: docosahexaenoic acid; DPA:
docosapentaenoic acid; DTA: docosatetraenoic acid; EDA: eicosadienoic acid; EPA: eicosapentaenoic acid; GLA: y-linolenic acid; LA: linoleic
acid; PUFA,; polyunsaturated fatty acid.
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Page 16

Jelena Vidakovic et al.

‘G0’ 0>3NnJen-d
¥

‘(syauow {7z pue 9 1o}) SPOOJ PI|OS 4O UOINPOIIUI JO
Burwin pue uoreinp Buipasjisealq ‘sa109s UoRIASP-pIepue)s Jybam yuiqg paisnipe-abe [euoitelsab ‘xas ,sjuejul ‘siapJosip anisualadAy [euonelsah ‘salaqelp jeuoirelsab ‘asn Juswajddns pioe a1joy ‘Aoueubiaid
Burinp ureb ybram pue sugey Buisows ‘exeiul ABIsua [210] [eulslew ‘Xapul ssew Apoq Aoueubiaid-aid ‘Ansed ‘|ans) [euoireanpa ‘abe eulsjew ‘Buljdwes poojq 1e abe jeuoielsah 1oy paisnipe ale sjopo

4

"SSeW Jej SN0BUEINOQGNS [E10)/(SasSaudoIy) ploulys Jejndeasqns +
(291 1e1dns) = ONjel SSe Je} SN0BUEININS [€}0}-0}-[e1ISD) "SaSSaUXOIY) plojuls sejndeasqns + [edelredns + sdsaL) + sdao1q = ssew Je SNOBUEINIGNS [BIOL “Z1yBIau/yBIam = Xapul ssew Apog "sjens] v4Nd

£-U [eussrew ul 8Bueyd s Jad syiuow yz pue 9 ‘G T 18 Sainseswu Ssew 1.y pue xapul ssew Apoq Juejul Jo SAS Ul 83UBJaLIP 8y} 198148 18y (JeAIslU] 80USPIIUOD %4G6) SIUBIOLLB0D UOISSaIfal ale sanjeA

T

(600 '80°0-) T0°0
(200 ‘€1'07) 90°0-
(60'0'20°07) T0'0
(S0'0 ‘0T°07) 20°0-

(£0'0'60°07) T0°0-

(¢10'v0°0-) Y00
(60°0 '90°0-) 20°0
(¢1'0 '¥0'0) ¥0'0
(80°0 '80°0-) T0'0

(€T°0'€0°0-) S0°0

(0T'0'50°0-) 200
(T0'0 '¥1°0) 90°0-
(60'0'20°0) T0°0
(60'0'90°0-) 200

(60°0'90°0) T0'0

(0'v1°0) L0O-
(S0'0 ‘0T°07) 20°0-
(0'vT0-) LO°O-
(#0'0 ‘0T'0-) €0°0-
(10°0- ‘sT°0-) 80°0-

x*

(20'0'80°07) T0°0-
(20’0 ‘21°0) S0°0-
(¥0'0 ‘0T°0-) €0°0-
(60°0 ‘50'0) 200

(500 ‘0T°0-) 20°0-

(200 '80°0) T0°0-
(t0'0 '21°0) 90°0-
(£0'0'20°07) T0°0-
(20'0'20'07) T0°0

(90°0 '60°07) T0°0-

L (8T0'€00) TT0
L(8T°0'700) TT0
L(ST°0'10'0) L00
(600 '90°0-) 200
L(0z0's00)zT0

(800 '20°07) T0'0
. (500-'02°07) €T°0-
(£0'0'80°0) T0°0-
(200 '€T°07) 90°0-

(500 '0T°07) 20°0-

(800 '90°0-) 100
(60'0 'v0°0-) £0°0
(£0'0'90°0) T0°0
(z1'0'70°07) S0°0

(600 '50°0) 20°0

vHa
vda

Va7
Vv

[elol

e} SNosuURINIQNS
snosueINOgNS
[€101-03-[RAIUBD

ssewl Jey
snoaueINogns
[e10L

Xapul ssew Apog

o1ye. ssew
1B} SNOBURINIGNS
[€101-03-[RNIUBD

ssewl
1B SNo3URINAQGNS
[exol

Xapul ssew Apog

oIy ssew e}
snosueINOgNS
[€101-03-[RA3USD

ssew
1B} SNO3URINAGNS
[elol

Xapul ssew Apog

sdas

(reAsajul 33UIPLUOI 9G6)
89UBJBKI SAS Ul Syuow g Ye saanseaw Ansodipy

(JeAta1ul 80UBPIUOD

06G6) dIUBIBIA SAS Ul syluow 9 e saunseaw Ansodipy

(JeAs@1ul 92UBPLUOD

04G6) 90UIAKIQ SAS UI syluow G'T Je saanseaw Alsodipy

ul'v4nd
e-u
[eudaren

® Europe PMC Funders Author Manuscripts

2-r(#06= N) SYIUOW g pue 9 ‘G'T Je SaINSeal SSew Jej SNOSUEINIGNS JUBJUI PUR S|3AS] 4N d £-U [BUIBIRIN

€ 9|gel

® Europe PMC Funders Author Manuscripts

Obesity (Silver Spring). Author manuscript; available in PMC 2017 August 01.



Page 17

Jelena Vidakovic et al.

'G0°0>3nfen-d
*

“(syluow {7z pue 9 10}) SPOOJ P1JOS JO UOIINPOIIUL JO
Burwn pue uoireinp Buipaayisealq ‘sa10s UolRINSP-pIepuels 1yBiam yuiqg paisnipe-abe [euoijeisab ‘xas siuejul ‘siaposip aaisualadAy [euolelsab ‘sajaqelp jeuoirelsab ‘asn juswajddns pioe o1joy ‘Aoueubaid
Burinp ureb yBram pue sugey Bujows ‘axelur AB1aus [e103 [eulalew ‘xapul ssew Apoq Aoueubaid-aid ‘Ajed ‘|ans) [euoireanps ‘abe [eussrew ‘Burjdwes poojq 1e abe jeuoileisab Joy paisnipe ale sjapoN

4

‘SSeW Je) SN0BUBINOQNS [B10)/(SSSBUMOIY) Plojunys Jejndeasqns + [edeljresdns) =
O1JeJ SSeuw Jey SNOAUEINIYNS [€)0)-0)-[eAIUBD "SaSSAUXIIL PIOJUBYS Jendeasgns + [edel|resdns + sdaol) + sdadlq = SseLl ey SNoBUEINIANS [EI0L “IB1au/yBram = xaput ssew Apog 's|anal V4Nd 9-U [eusarew

u1 aBueyd s Jad syIuowW g pue 9 ‘G'T e SaINsealll SSew 1y SNO3UBINIGNS puB Xapul SSew Apoq Juesul Jo SAS Ul 30USIBIP 3Y3 1931481 Jeyl (JeAIaIU| S0USPLUOD %G6) SIUSIOLYB0D UOISsaIBal ale sanjeA,

I

(9T°0'80°0) ¥0°0
(¥1°0'TT°07) T0°0
(L1°0'80°0) ¥0'0
(¥7°0 '60°0) 20°0
(0z°0'50°0-) 80°0
(ST°0'80°0) €0°0

(0z°0 ‘¥0°0-) 80°0

(¢0'0 '12°0-) 60°0-
(20'0'91°07) S0°0-
(60'0 '¥1°0-) 20°0-
(zT'0'01°07) T0°0
(200'12°0-) OT'0-
(01°0'50°0-) 200

(12'0'70°0-) 0T'0

(£0'0 '¥T°0) €0°0-
L(@00-'2207) 210
(z1°0'60°0) 200
(¥7°0'90°0-) ¥0'0
(500 '91°0) 90°0-
(¥1'0'90°0-) ¥0'0

(800 ‘2T°0-) 20°0-

(20'0'80°0-) T0°0-
(€0°0 '21°07) ¥0'0-
L(§1°0°0) 200
(z1'0'20'07) S0°0
(0T°0 '¥00-) €00
(0T'0 '¥0°0-) £0°0

(TT°0 ‘¥0°0-) ¥0'0

(900 '60°0-) T0°0-
(T0°0 ‘'ST°07) L0°0-
(60'0 '90°0-) 200
(90'0 '80°07) T0°0-
(900 '80°07) T0°0-
(¢1'0'20'07) S0°0

(60°0 ‘50°0) 200

(#0'0 ‘'0T°0-) €0°0-
(¥0'0 '01°0") €£0°0-
(0T'0 '¥0'0-) €0°0
(200 '90°0-) T0°0
(200 '80°0) T0°0-
(80°0 '90°0-) T0'0

(200 ‘20°07) T0°0-

(#0'0 ‘21°0-) ¥0'0-
(90'0 '60°0-) 20°0-
(#0'0 'TT°0-) ¥0'0-
(S0'0'0T°07) €£0°0-
(100 ‘¥T°0-) 90°0-
(S0'0'0T°07) €£0°0-

(100 '¥T°0-) 20°0-

(€00 '€T°0) S0°0-
(20’0 ‘€1°07) S0°0-
(ST°0'70°0) L0'0
(€1°0'70°07) 90°0
(eT0'€007) ¥0'0
(20’0 '€T°0) 90°0-
. (10°0-'9T°0) 80°0-

(80°0'90°0-) 100
(90'0 '80°0-) T0'0-
(60'0 '50°0-) 200
(60'0 '¥0°0-) 200
(80°0'50°0-) 200
(80'0'50°0) T0°0

(80°0 ‘50°0) 200

via
14=14

v79a
Va7
V79
v

lel0L

ssewl 1e}
snosueINOgNS
snosueINOgNS
[€101-03-[RAIUSD

ssew
1B} SnoaueINOgns
[elol

Xapul ssew Apog

o1ye. ssew
1B} SNOBURINIQNS
[€101-03-[RIUBD

ssewl
1B SNO3URINAQGNS
[exol

Xapul ssew Apog

onelJ ssew
JeJ snosueInNaqgns
[£101-0)-[eJ1U8D

ssew
1B} SNoaULINOgNS
[elol

Xapul ssew Apog

(JeAtaiul 8oUBPIUOD

94G6) 9oUaIBKIA SAS Ul Syluow 7z 1e sainseaw Aysodipy

(JeAta1ul 80UBPYUOD

06G6) dIUBIBXIA SAS Ul syluow 9 1e saunseaw Ansodipy

(JeAdayul 92UBPLUOD

04G6) 90UIRKIQ SAS Ul Syluow G'T Ye saanseaw Ansodipy

sas
ul v4nd
9-u
JeulareN

® Europe PMC Funders Author Manuscripts

2-7(#06= N) SLIUOW g PUE 9 ‘G'T Je SINSeaW SSeW Je} SNOSUBINIQNS JUBUl PUE S|SAS] W4 Nd 9-U [eUIselN

¥ slqeL

® Europe PMC Funders Author Manuscripts

Obesity (Silver Spring). Author manuscript; available in PMC 2017 August 01.



	Abstract
	Introduction
	Methods
	Study design
	Maternal fatty acid status
	Body fat measurements during infancy
	Covariates
	Statistical analysis

	Results
	Subject characteristics
	Maternal PUFA levels and infant fat mass
	Maternal n-6/n-3 PUFA ratio and infant fat mass

	Discussion
	Methodological considerations
	Interpretation of main findings

	Conclusion
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4

