








FIGURE 2
Infant feeding, BMI zscore, and weight gain velocity in the CHILD cohort (N= 2553 term infants). A, BMI. B, Weight gain velocity. BF, breastfeeding. 2 Mutually

adjusted for each other. ® Adjusted for study site, maternal age, prepregnancy BMI, ethnicity, education, marital status, smoking during pregnancy, mode
of delivery, parity, infant sex, gestational age, and birth weight.
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supplementation at birth does not
adversely impact weight gain, so
long as the infant is exclusively
breastfed after hospital discharge.
This is an important caveat because
supplementation can discourage or
delay breastfeeding initiation?” and
reduce a new mother’s confidence in
her ability to breastfeed, which may
lead to early cessation or sustained
supplementation. Further research
is needed to determine if brief
supplementation influences other
processes such as inflammation,
immunity, or the gut microbiome.

Mechanisms

Our results suggest that shorter
breastfeeding duration, feeding
bottled breast milk, and formula
supplementation all independently
influence infant weight gain, BM],
and overweight risk. Potential
mechanisms for these effects
include biological differences in the
macronutrient profiles of formula
versus breast milk?8 or differential
effects on the gut microbiota,
which are profoundly impacted by
formula2® and contribute to energy
absorption and weight gain.!? In
addition, many bioactive components
of human milk are absent from
formula and may be altered during
expression and storage!?; these
include hormones that regulate
satiety, microbiota that seed the
infant gut, and oligosaccharides that
support microbiota development.3°

Our results also suggest that feeding
method is important, which is
consistent with evidence that the
“baby-led” nature of breastfeeding
promotes satiety responsiveness
later in childhood.3! It is thought that
differential “programming” of satiety
and self-regulation results from
bottle-feeding versus breastfeeding
because infants fed at the breast
actively suckle and self-regulate,
whereas those fed from a bottle
(regardless of its contents) are

more passive and may not learn to
appropriately balance energy intake.!!

Future Directions

The results of this study highlight the
importance of documenting detailed
information about infant feeding
practices and may help explain the
inconsistencies observed across
previous studies in which these
details were not precisely captured.
Further work by researchers
incorporating these measures (eg,
duration, exclusivity, and mode of
breastfeeding; type and timing of
complementary foods) is required

to replicate our observations and
determine their generalizability

to other settings and populations.
Extended analysis of weight gain and
body composition is also required to
determine if these associations persist
and influence obesity later in life.

Additional research is warranted to
investigate the potentially differential
effects of specific formulas (eg,
containing prebiotics or probiotics)
and first foods, to establish

exposure thresholds (eg, differentiate
between “any” and “predominantly”
expressed milk feeding), to explore
the role of different feeding styles,
and to understand and address
mothers’ motivations and challenges
related to infant feeding. Finally, it

is important to study and define the
causal mechanisms that mediate

the observed associations between
infant feeding practices, weight gain,
and overweight risk. These future
directions are essential to inform and
optimize infant feeding guidelines
and develop effective early-life
interventions for obesity prevention,
including initiatives to support
breastfeeding and alternative
solutions for those who cannot be
breastfed.

CONCLUSIONS

This study confirms that sustained
and exclusive breastfeeding

is associated with favorable
anthropometric outcomes during
infancy, and contributes novel
evidence regarding common feeding

practices that are rarely addressed
in other studies. Firstly, formula
supplementation of breastfed infants
significantly attenuated the observed
associations, whereas complementary
feeding of solid foods introduced
between 5 and 6 months had no
impact. Secondly, feeding expressed
breast milk appeared to have a
weaker beneficial effect compared
with direct feeding at the breast,
although expressed milk remained
beneficial compared with formula.
Finally, brief formula supplementation
during the neonatal period did not
measurably alter these associations
so long as exclusive breastfeeding
was established and sustained for at
least 3 months. Altogether, this study
provides new evidence to inform
feeding recommendations and guide
further research about infant feeding
practices and how they influence

the development and prevention of
childhood obesity.
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