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Abstract
Objective: Early life is a critical window for adiposity programming. This study inves-
tigated whether fat mass percentage (FM%), fat mass index (FMI), abdominal fat, and
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fat-free mass (FFM) in early life track into childhood and whether there are sex differ-
ences and differences between infant feeding types.

Methods: Detailed body composition was longitudinally measured by air-displacement
plethysmography, dual-energy x-ray absorptiometry, and abdominal ultrasound in
224 healthy, term-born children. Measurements were divided into tertiles. Odds ra-

tios (OR) of remaining in the highest tertile of FM%, FMI, abdominal subcutaneous
Funding information

ACSHK received an independent research
grant from Danone Nutricia Research
(grant number: 120417).

and visceral fat, and FFM index (FFMI) were calculated from early life to age 4 years.
Results: High FM% and FMI tracked from age 3 and 6 months to age 4 years (OR
= 4.34 [p = 0.002] and OR = 6.54 [p < 0.001]). High subcutaneous abdominal fat
tracked from age 6 months to age 4 years (OR = 2.30 [p = 0.012]). High FFMI tracked
from age 1, 3, and 6 months to age 4 years (OR = 4.16 [p = 0.005], 3.71 [p = 0.004],
and 3.36 [p = 0.019]). In non-exclusively breastfed infants, high FM% tracked from
early life to age 4 years, whereas this was not the case for exclusively breastfed in-
fants. There was no tracking in visceral fat or sex differences.

Conclusions: Infants with high FM%, FMI, subcutaneous abdominal fat, and FFMI in
early life are likely to remain in the highest tertile at age 4 years. Exclusive breastfeed-

ing for 3 months is potentially protective against having high FM% at age 4 years.

INTRODUCTION

Childhood obesity is a global public health threat with an alarm-
ing rising incidence. Globally, 38 million children under the age of
5 years had overweight or obesity in 2019 (1). Obesity at a young
age has direct adverse consequences as well as long-term morbid-
ity, such as cardiovascular disease, insulin resistance, and type 2
diabetes mellitus. Without intervention, children with overweight or

obesity have a high risk of having overweight or obesity as adults (1).

Therefore, it is important to unravel which period during childhood
has a great influence on adiposity programming.

It has been reported that weight-to-height and BMI SD score
(SDS) track from childhood into adulthood (2). A high BMI at age 5
years and a fast increase in BMI SDS in early childhood are predictive
for overweight and obesity in adolescence (3). Our research group
found that rapid weight gain in the first months of life is an important
risk factor for having overweight or obesity and having an unfavor-
able metabolic profile in early adulthood (4). This indicates that the
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first months of life especially are a critical window for adiposity pro-
gramming and development of noncommunicable diseases later in
life (4,5). However, it has been demonstrated that infants and young
children with a comparable weight or BMI have a highly variable
body composition and fat distribution (6-9). Excessive fat mass and
visceral fat accumulation are important contributors to the develop-
ment of an unfavorable metabolic outcome (10,11). We found that
infants with a rapid rise in fat mass in the first 6 months of life have
higher fat mass trajectories until 2 years of age (12). Despite the de-
velopment of accurate methods for body composition measurement
in infants and young children, such as air-displacement plethysmog-
raphy (ADP) (13,14), data about tracking of high fat mass and fat-free
mass (FFM) from infancy to childhood are not yet available.

Therefore, we evaluated the tracking of high fat mass percent-
age (FM%) and abdominal fat distribution, measured as high abdom-
inal subcutaneous and visceral fat, in our prospective cohort from
age 1, 3, and 6 months until the age of 4 years. We also determined
whether high FFM index (FFMI) would track from infancy to child-
hood. We hypothesized that infants with high FM%, abdominal sub-
cutaneous fat, or visceral fat in early infancy would continue to have
high body fat measures at 4 years of age. In addition, we investigated
whether this tracking would be different between boys and girls or
between types of infant feeding.

METHODS
Participants

This current study was embedded in the Sophia Pluto study, a birth
cohort study of healthy infants aiming to provide detailed data on
body composition from early life to childhood (6,12). Infants were re-
cruited from several maternity wards in Rotterdam, the second larg-
est city in The Netherlands, between 2013 and 2017. All participants
met the following inclusion criteria: born term (=37 weeks’ gestation)
and singleton, with an uncomplicated neonatal period and without
severe asphyxia (defined as an Apgar score below 3 after 5 minutes),
sepsis, or the need for respiratory ventilation, and at least 4 years of
age with complete follow-up.

Exclusion criteria were maternal disease or medication that could
interfere with fetal growth, including maternal corticosteroids and
diabetes mellitus, known congenital or postnatal disease, or intra-
uterine infection that could interfere with growth. The Medical
Ethics Committee of Erasmus University Medical Center approved
the study, and written informed consent was given by all parents or
caregivers with parental authority.

Data collection and measurements
Outpatient clinic visits were scheduled at 1, 3, and 6 months and at

4 years. Birth data were taken from hospital and midwife records.
Maternal and paternal characteristics and feeding type and habits

Study Importance

What is already known?

> Early life may be a critical window for adiposity
programming.

> A rapid rise in fat mass percentage (FM%) in the first 6
months of life is associated with higher FM% trajecto-
ries until the age of 2 years.

What does this study add?

> Infants with high FM%, fat mass index, abdominal sub-
cutaneous fat, and fat-free mass index in the highest
tertile during the first 6 months of life are more likely to
remain in the highest tertile at 4 years of age.

> In non-exclusively breastfed infants, FM% in the high-
est tertile in early life tracks significantly to the highest
tertile at 4 years of age, whereas this is not the case for

exclusively breastfed infants.

How might these results change the direction of
research or the focus of clinical practice?

> Our results support the presence of a critical window of
adiposity and fat-free mass programming in the first 6

months of life.

were obtained by interviews at the clinic visits and completed ques-
tionnaires from both parents. Infant feeding mode was categorized
as exclusive breastfeeding (EBF) if infants had EBF for at least the
first 3 months of life. Exclusive formula feeding (EFF) was defined
as starting EFF before 1 month of age. Mixed feeding was defined
as starting a combination of breastfeeding and formula feeding be-
tween 1 and 3 months of age.

Anthropometrics

Weight was measured to the nearest 5 g by an electronic infant scale
(Seca 717) at 1, 3, and 6 months and by a flat scale (Seca 876) at 4
years. Length was measured twice in the supine position to the near-
est 0.1 cm by an Infantometer (Seca 416) at 1, 3, and 6 months and
in the upright position by a stadiometer (Seca 213) at 4 years. BMI
was calculated as weight in kilograms divided by height in meters
squared.

Body composition

Body composition was measured with ADP by Pea Pod (Infant
Body Composition System, COSMED) during the visits at 1, 3, and
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6 months of age, as described in detail elsewhere (6). ADP was con-
ducted using the same machine. The machine was used and cali-
brated daily according to the user’s manual (15). ADP was validated
earlier against a reference four-compartment model, and reliability
was determined with a percent coefficient of variance of 7.9% for
FM% (14).

When the infant exceeded the weight limit of 8 kg at 6 months,
body composition was measured by dual-energy x-ray absorpti-
ometry (DXA) scan (GE Prodigy Advance R0O00279, GE Healthcare;
enCORE software version 14.1). A vacuum cushion was used to
avoid movement artifacts, which we have reported to have similar
results at age 6 months compared with ADP (16). At age 4 years,
body composition was determined using the same DXA machine
without a vacuum cushion. Children wore only underwear and
they were swaddled in a cotton blanket. During the study, the
same DXA machine was used and calibrated daily according to the
protocol recommended by the supplier (17). Percent coefficient
of variance for FM% was determined earlier to be between 0.39%
and 4.49% (18).

FM% was calculated as fat mass in kilograms divided by total
body weight in kilograms times 100%. Fat mass index (FMI) was cal-
culated as fat mass in kilograms divided by length in meters squared.
FFMI was calculated as FFM in kilograms divided by length in meters
squared.

Abdominal fat

Abdominal subcutaneous and visceral fat was determined as single
plane depth in centimeters at every visit, starting from 3 months,
using ultrasound (ProSound 2 ultrasound with a UST-9137 convex
transducer; Hitachi Aloka Medical, Ltd.) (19). Both were measured
in the supine position, placing the transducer on the intercept of
the xiphoid line and the waist circumference measurement plane.
Visceral fat was measured in the longitudinal plane from the perito-
neal boundary to the corpus of the lumbar vertebrae with a probe
depth of 9 cm and subcutaneous fat in the transverse plane from the
cutaneous boundary to the linea alba with a probe depth of 4 cm.
Minimal pressure was applied. Validity and reproducibility of meas-
urements were confirmed previously (19). The relative interobserver
technical error of measurement was 3.2% for visceral fat and 3.6%
for subcutaneous fat.

Statistical analysis

SDS for birth length and birth weight was calculated and corrected
for gestational age and sex. SDS for length and weight was calculated
at every visit, based on Dutch references, using Growth Analyser
software (http://www.growthanalyser.org) (20). Using World Health
Organization (WHO) classification, overweight at age 4 years was

defined as weight-for-length > 2 SDS, and obesity was defined as
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weight-for-length > 3 SDS (1). Underweight was defined as weight-
for-age < -2 SDS (21).

Baseline characteristics and body composition measurements
are expressed as mean (SD). Not-normally distributed values are
expressed as median (interquartile range). Independent Student t
test was used to determine differences in the baseline character-
istics and body composition measurements between boys and girls.
Because of the lack of longitudinal reference values for FM%, FMI,
FFMI, and abdominal subcutaneous and visceral fat measured by
ultrasound from infancy until 4 years of age, we used categorical
outcomes. Boys and girls were divided at each time point into sex-
specific tertiles for FM%, FFMI, abdominal subcutaneous and vis-
ceral fat, and BMI SDS, and these were subsequently merged into
group tertiles for “high,” “moderate,” and “low.” Logistic regression
models were used to calculate the odds ratio (OR) for having high
FM%, FMI, FFMI, abdominal subcutaneous and visceral fat, or BMI
SDS at 4 years of age, based on being in the high group at 1, 3, and
6 months. OR was calculated using the low group at 4 years of age
as the reference category. An OR above 1 for remaining in the high
group over time was considered as significant tracking. All logistic
regression models were corrected for infant feeding mode until age
3 months. Additional adjustment for sex did not change the results
and thus was not included in the final models. If infant feeding type
was a significant factor in one of the models, logistic regression
models were conducted for EBF and non-EBF infants separately.
In order to determine differences between sex, logistic regression
models were performed for boys and girls separately.

Statistical tests were performed with SPSS Statistics version
25.0 (IBM Corp.). Results were regarded as statistically significant
if p < 0.05.

RESULTS

Clinical characteristics are presented in Table 1. The total group con-
sisted of 224 infants, and 53.6% were male. Weight and length were
different between boys and girls at 1, 3, and 6 months of age. Based
on the WHO criteria, most children at 4 years of age had normal
weight, and only eight (3.6%) children had overweight or obesity.
FM%, FFMI, abdominal subcutaneous and visceral fat, and BMI SDS

» o«

were divided into “high,” “moderate,” and “low” groups. Distribution

of these groups is presented in Table 2.

Tracking of FM% and FMI

High FM% tracked from age 3 and 6 months to 4 years, with OR =
4.34 (p = 0.002) and OR = 6.54 (p < 0.001), respectively (Table 3).
High FMI also tracked from age 3 and 6 months to 4 years, with OR =
2.62(p=0.027)and OR = 5.68 (p = 0.001), respectively. There was no
tracking from age 1 month to 4 years, and there was no difference in
tracking of high FM% or FMI between boys and girls (data not shown).
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TABLE 1 Child characteristics

Birth
Gestational age (wk)
Weight SDS
Length SDS*
Ethnicity (%)
Caucasian
Black
Asian
Latin
Other
Missing
Delivery mode (%)
Vaginal
Cesarean section
Age 1 month
Weight (kg)
Weight-for-length SDS
Length (cm)
Length SDS
Age 3 months

Feeding mode until
age 3 months (%)

EBF

EFF

Mix
Weight (kg)
Weight-for-length SDS
Length (cm)
Length SDS
Age 6 months
Weight (kg)
Weight-for-length SDS
Length (cm)
Length SDS
Age 4 years
Weight (kg)

Weight-for-length SDS
atagedy

Underweight (%)

Normal weight (%)

Overweight (%)

Obesity (%)
Length (cm)

Length SDS

Boys (n =
120; 53.6%)

39.58 (1.26)
0.29 (1.01)
0.70 (1.14)

69.2
1.7
0.8
0.8
22.5
5.0

60.8
39.2

4.36 (0.55)
-0.05 (0.86)
54.93(2.12)
0.11(0.91)

40.8

29.2

30.0

6.19 (0.67)
0.26 (0.90)
61.95 (2.10)
0.42(0.85)

7.92(0.82)
0.10 (0.94)
68.67 (2.17)
0.24 (0.87)

17.52(2.16)
0.18(1.18)

8(6.7)

106 (88.3)
4(3.3)

2(1.7)
104.98 (3.91)

-0.22(0.91)

Girls (n =
104; 46.4%)

39.86(1.08)
0.14 (1.05)
0.63 (1.15)

65.4
10.6
1.0
0
19.2
3.8

74.0
26.0

4.09 (0.51)

-0.03(0.88)
53.85(2.21)
-0.02 (0.90)

43.3

25.0

317
5.73(0.58)
0.20(0.93)
60.41 (1.97)
0.26 (0.80)

7.34(0.75)
0.07 (0.96)
66.70 (2.09)
0.10(0.82)

1718 (2.12)
0.22(0.92)

2(1.9)
100 (96.2)
1(1.0)
1(1.0)

104.31
(4.28)

-0.24 (0.97)
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p value

0.080
0.270
0.724
0.064

0.080

<0.001
0.896
<0.001
0.284

0.783

<0.001
0.630
<0.001
0.146

<0.001
0.813
<0.001
0.244

0.221
0.745

0.188

0.233

0.889

Data expressed as mean (SD). Significant data are bold.

Abbreviations: EBF, exclusive breastfeeding; EFF, exclusive formula

feeding; Mix, mixed feeding; SDS, SD score.

*Birth length was available in 71 boys and 60 girls.

Tracking of FFMI

High FFMI tracked from age 1, 3, and 6 months to 4 years, with OR
=4.16 (p =0.005), OR = 3.71 (p = 0.004), and OR = 3.36 (p = 0.019),
respectively (Table 3). We found no difference in tracking of high
FFMI between sexes.

Tracking of abdominal fat

Median visceral and subcutaneous abdominal fat decreased with
age. High abdominal subcutaneous fat tracked from age 6 months
to 4 years, with OR = 2.30 (p = 0.035) (Table 3). No tracking of vis-
ceral fat was found. There was no sex difference in tracking of high

abdominal fat.

Tracking of BMI

For the sake of comparison with literature data, we also evaluated
the tracking of BMI SDS (Table 3). High BMI SDS tracked from 1, 3,
and 6 months to 4 years, with OR = 3.15 (p = 0.012), OR = 6.50 (p <
0.001), and OR = 7.74 (p < 0.001), respectively. No sex differences
in tracking of high BMI SDS were found.

Influence of infant feeding type

Tracking of high FM% was influenced by infant feeding type. We
analyzed tracking of FM% separately for EBF infants and non-EBF
infants (children with EFF and mixed feeding; Table 4). In the EBF
infants, there was no significant tracking of high FM% from early life
to 4 years of age. However, in non-EBF infants, we found tracking
from age 3 and 6 months to 4 years, with OR = 4.00 (p = 0.006) and
OR = 7.33 (p = 0.001), respectively.

There was no influence of infant feeding type in tracking of high
FFMI, abdominal subcutaneous and visceral fat, and BMI SDS to 4

years of age.

DISCUSSION

In the present study, we show that infants in the highest tertile of
FM%, FMI, abdominal subcutaneous fat, and FFMI in early life had
high odds to remain in the highest tertile at 4 years of age. In con-
trast to EBF infants, non-EBF infants tracked in the highest FM%
tertile from early life to 4 years of age, indicating a difference in
tracking between infant feeding types.

High FM% and FMI tracked from age 3 and 6 months to 4 years,
indicating that infants with high FM% and FMI in the first 6 months
of life are more likely to still have high FM% and FMI at 4 years of
age. Previously, others have found a moderate association between
FM% and FMI at 3 and 4 months and 4 years of age (22,23). Our
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TABLE 2 “High” and “low” groups of FM%, FMI, FFMI, abdominal subcutaneous and visceral fat, and BMI SDS

FM% FMI (kg/m?) FFMI (kg/m?)

Age 1 month

High 3 >18.03 >2.57 >12.41
? >18.80 >2.60 >11.91

Low ) <14.27 <2.09 <11.65
? <14.50 <2.01 <11.35

Age 3 months

High 3 >24.23 >3.91 >12.77
Q >25.73 >4.18 >12.31

Low 3 <21.20 <3.29 <1211
Q <20.43 <3.10 < 11.65

Age 6 months

High 53 >26.00 >4.33 >13.13
Q >28.03 >4.69 >12.47

Low ) <21.40 <3.42 <12.36
? <23.50 <3.74 <12.00

Age 4 years

High 3 >28.63 >4.64 >11.95
Q >31.80 >5.18 >11.41

Low 3 <25.23 <3.90 <11.36
Q <27.63 <4.25 <10.64

Abdominal

subcutaneous

fat (cm) Visceral fat (cm) BMI SDS (kg/m?)
NA NA >0.77
NA NA >0.74
NA NA <-0.19
NA NA <-0.02
>0.45 >2.59 >0.68
>0.43 >2.55 >0.60
<0.36 <2.07 <-0.10
<0.34 <1.99 <-0.17
>0.47 >2.44 >0.55
>0.47 >2.39 >0.52
<0.37 <2.00 <-0.18
<0.37 <1.84 <-0.17
>0.41 >2.31 >0.62
>0.42 >2.48 >0.74
<0.32 <1.83 <-0.28
<0.31 <1.89 <-0.12

Abbreviations: BMI SDS, BMI SD score; FM%, fat mass percentage; FMI, fat mass index; FFMI, fat-free mass index; NA, not applicable; g, boys; @, girls.

research group showed that accelerated gain in weight-for-length
during the first 6 months of life was associated with increased FM%
at 21 years (4). We found previously, in the Sophia Pluto study, that a
rapid rise in FM% in the first 6 months of life and not thereafter was
associated with higher FM% trajectories until the age of 2 years (12).
Altogether, these findings support the presence of a critical window
for adiposity programming in the first 6 months of life.

High FFMI tracked from age 1, 3, and 6 months to 4 years. Our
results are in line with those of an Ethiopian birth cohort study
showing a positive association between FFM at birth with FFMI at
4 years of age (24) and FFM at the age of 5 years measured by ADP
(25). However, tracking of high FFM from infancy to childhood has
never been described. As high FFMI tracked from early life to child-
hood, this could indicate that the first months of life are not only
a critical window for adiposity programming but also for FFM pro-
gramming. In contrast to FM%, we found tracking of high FFMI from
age 1 month to 4 years. This might suggest that FFMI tracks from
an earlier age than FM%. A systematic review reported consistent
associations between birth weight and lean body mass in term-born
children, adolescents, and adults, whereas this consistent associa-
tion was not found for fat mass (26). A study in preterm infants re-
ported a similar FM% at 52 weeks postmenstrual age as in term-born
infants, whereas the lower FFM persisted (27). This could indicate
that the last trimester of pregnancy is potentially also an important
period for the programming of FFM, particularly as we showed that
FFMI already tracks from 1 month of age.

We found tracking of high abdominal subcutaneous fat from age
6 months to 4 years, but there was no tracking of abdominal visceral
fat to 4 years. In older children and adults, especially truncal and
visceral fat largely contribute to an unfavorable metabolic health
profile (28,29). Some research groups have found abdominal subcu-
taneous fat to be associated with an unfavorable metabolic profile in
children (11,30). However, these findings are contradictive, as oth-
ers showed that abdominal subcutaneous fat might have a protec-
tive effect against the adverse effects of visceral fat (31). We found
tracking of abdominal subcutaneous fat from infancy to childhood,
which might suggest that subcutaneous fat is also programmed
during the first months of life. In contrast, we did not find tracking of
visceral fat from early life to 4 years of age. Other research groups
have measured visceral fat by ultrasound or computed tomography
in 6- to 8-year-old children or reported tracking of abdominal vis-
ceral fat from age 2 to 6 years (32-34). Altogether, this suggests that
the visceral fat depot develops at an older age than the abdominal
subcutaneous depot, which would potentially explain why we did
not find tracking of visceral fat from early life to 4 years of age.

Our results show that infant feeding influences tracking of FM%.
EBF infants had lower odds of having high FM% at 4 years compared
with infants with EFF or mixed feeding. We also found tracking to
be different between EBF and non-EBF infants. EBF infants had
no significant tracking of FM% from early life, whereas non-EBF
infants had a high OR to track from 3 and 6 months to 4 years of
age. An explanation could be that adiposity programming is different
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TABLE 3 Odds ratio for body composition tracking from age 1, 3, and 6 months to age 4 years

At age 4 years

High visceral fat High BMI SDS

High abdominal subcutaneous fat

High FFMI

High FMI

High FM%

Age 1 month

0.012

NA 3.15(1.29-7.66), p

4.16 (1.52-11.36),p = 0.005 NA

0.369

1.48(0.63-3.48),p

0.225

1.70(0.72-3.98), p

High

Age 3 months

6.50(2.45-17.28), p < 0.001

0.932

1.03(0.50-2.14), p

0.168

1.76 (0.79-3.95), p

0.004

3.701 (1.50-9.15),p =

0.027

=0.002 2.62(1.12-6.16),p =

4.34(1.72-10.92), p

High

Age 6 months

7.74 (2.67-22.45), p < 0.001

0.228

1.63(0.74-3.62),p

0.035

2.30(1.06-4.99), p

0.019

3.36(1.22-9.23),p

0.001

5.68(1.96-16.45), p

6.54(2.37-18.07), p < 0.001

High

THE
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Values are odds ratio (95% confidence interval) and p value for having high body composition outcome at 4 years of age, adjusted for feeding mode until age 3 months and estimated by logistic regression

with the “low” group as reference category. Significant data are bold.
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Abbreviations: FM%, fat mass percentage; FMI, fat mass index; FFMI, fat-free mass index; BMI SDS, BMI SD score; NA, not applicable.

TABLE 4 0Odds ratio for FM% tracking from age 1, 3, and 6
months to age 4 years in EBF and non-EBF infants

At age 4 years
EBF Non-EBF
FM% high FM% high

Age 1 month

FM% high 1.00 (0.42-2.40), 1.33(0.56-3.16),
p=1.00 p=0.514

Age 3 months

FM% high 1.429 (0.54-3.75), 4.00 (1.50-10.66),
p =0.469 p =0.006

Age 6 months

FM% high 2.20(0.76-6.33), 7.33(2.20-24.50),
p=0.144 p=0.001

Values are odds ratio (95% confidence interval) and p value for FM%
at 4 years of age in EBF and in non-EBF infants, estimated by logistic
regression with the “low” group as reference category. EBF refers

to EBF until age 3 months, and non-EBF refers to exclusive formula
feeding or mixed feeding until age 3 months. Significant data are bold.

Abbreviations: EBF, exclusive breastfeeding; FM%, fat mass percentage.

in EBF and non-EBF infants. Our research group found earlier that
appetite-regulating hormones were different between EBF and EFF
infants at age 3 months (35). Also, differences in gut microbiota and
serum metabolic profile have been reported between EBF and EFF
infants in early life, which all could potentially influence adiposity
programming (36,37). It has been described that EBF is protective
for the development of childhood obesity (38). Our findings support
that EBF in early life has a potentially protective effect on adiposity
programming later in life.

Tracking of FM%, FMI, and FFMI was not different between girls
and boys. It is known that girls have a higher FM% and lower FFM
from early age onward (6,39), but present findings show that tracking
of body composition until age 4 years does not have sex differences.

For the sake of comparison with literature data, we also investi-
gated the tracking of BMI SDS. High BMI SDS tracked from age 1,
3, and 6 months to 4 years, which is in line with previous data (2,3).
However, it is known that children with a comparable weight or BMI
might have different body fat or fat distribution (6-8). Therefore,
tracking in BMlis not predictive for later body fat and fat distribution.

This is one of the first studies, to our knowledge, reporting
tracking of FM%, FMI, FFMI, and abdominal fat distribution from
early life to 4 years of age. The strengths of this study are the
longitudinal and detailed measurements of body composition in a
large group of 224 healthy, term-born children for a period of 4
years. Although ADP by Pea Pod (COSMED) and DXA had a very
small difference in FM% of 0.9% at age 6 months, these measure-
ments were considered similar, as there was no proportional bias
(16). Therefore, it is very unlikely tracking results were influenced
by the measuring methods used. A limitation is the lack of longitu-
dinal reference values for FM%, FMI, FFMI, and abdominal subcu-
taneous and visceral fat measured by ultrasound from infancy until
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4 years of age. Therefore, we used categorical outcomes to inves-
tigate tracking from infancy to young childhood. We did not inves-
tigate tracking of abdominal subcutaneous and visceral fat from
1 month of age because performing ultrasound measurements at
1 month of age has proven to be very exhausting for the infants.
Because we did not find tracking of abdominal subcutaneous and
visceral fat from age 3 months to 4 years, we did not expect to find

tracking of abdominal fat from 1 month to 4 years of age.

CONCLUSION

FM% and FMI in the highest tertiles tracked from age 3 and 6
months to 4 years, high abdominal subcutaneous fat tracked from
6 months to 4 years of age, and high FFMI tracked from age 1, 3,
and 6 months to 4 years. High FM% tracked from 3 and 6 months to
4 years in non-EBF infants, whereas tracking was not significant in
EBF infants. Our longitudinal data support the presence of a critical
window of adiposity and FFM programming in the first 6 months

of life and a protective effect of EBF on adiposity programming.O
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