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Babies with big appetites: do genes influence infant food reward?'-?

Mpyles S Faith and Angelo Pietrobelli

Many parents report, anecdotally, that their child came into the
world with a big appetite. They claim this drive to eat was there
since birth, as if it were nature’s hand at play. Indeed, questions
from caregivers on this topic come up routinely in primary care
pediatrics. So why do infants vary so greatly in their motivation
to eat? Are they really “born that way”? In fact, there are a host
of variables that could be influential: maternal prepregnancy
BMI, gestational weight gain, delivery type (vaginal vs. cesar-
ean), infant feeding type (breast vs. bottle), and parental feeding
styles (e.g., more vs. less restrictive). Might these be influential?

At the same time, infant genotype also could be driving indi-
vidual differences in the reinforcing value of food (RVF). There
is mounting evidence for genetic influences on child eating patterns
(1); yet, the genetic-environmental architecture of the RVF among
infants and toddlers has not been tested to date. This is because,
heretofore, protocols to directly assess this phenotype had not been
established. In this context, the accompanying report by Kong et al.
(2) in this issue of the Journal is a methodologic “game changer.” It
will enable novel studies of potential genetic influences, and gene-
environmental interplay, in the emergence of RVFE.

PLAUSIBILITY OF GENETIC INFLUENCES ON INFANT
RVF?

Existing data on older children, adults, and families converge to
suggest the possibility of genetic influences on the RVE. For ex-
ample, the RVF (i.e., how hard an individual will work to earn food
compared with alternative reinforcers) is greater among obese
women than in nonobese women (3), predicts weight gain in
nonobese adolescents (4), shows significant parent-child correla-
tions (5), and interacts with serotonin polymorphisms in predict-
ing adult BMI (6). Moreover, neuroimaging research suggests
hyperactivation of the brain reward region associated with mo-
tivation and reward in obese compared with healthy-weight
youth (7). Taken together, these and other findings are consis-
tent with potential genetic influences on RVF and its linkage to
obesity in older children and adults. With their report, Kong et al.
offer a theory-driven strategy to explore these issues for early RVE.

That genes might influence infant RVF is indirectly supported
by studies that used the relatively new Baby Eating Behaviour
Questionnaire (8). In a population-based twin cohort, Llewellyn
et al. (9) tested for genetic influences on infant “food responsiveness”
(i.e., the tendency to eat in response to food cues in the environment
according to parent report). Among 3-mo-old infants, genes ac-
counted for 59% of the variance in this trait (9); moreover, higher
food responsiveness predicted greater standardized weight gain

through 15 mo (10). Hence, it is possible that early RVF could have
a significant genetic loading, controlling for pertinent covariates.

THE IMPORTANCE OF DIRECT BEHAVIORAL
MEASURES IN GENETIC STUDIES OF OBESITY

There remains a need to infuse direct behavioral assessments
into behavioral genetic studies of pediatric obesity (11). Under-
standably, this can be very challenging. Yet, there have been
noteworthy examples, such as the examination by Fisher et al.
(12) of the genetic-environmental architecture of “eating in the
absence of hunger” (EAH) in a large cohort of Hispanic chil-
dren. They found that genes accounted for ~50% of the variance
in EAH, which is the tendency to snack on palatable foods
despite being full; fascinatingly, the correlation between
EAH and child BMI was entirely due to environmental factors.
Thus, as others have articulated, genetic studies can inform as
much about the environment as they can about genetics (13).

It could be that certain genes are “driving” the correlation
between higher food reinforcing value of favorite food and
monthly weight gain in the studies by Kong et al. These might
be established genetic suspects, such as the fat mass and obe-
sity associated gene. Or, perhaps modifiable environmental
variables (e.g., sedentary activities) are driving the associa-
tion? It is plausible that both factors are occurring, and future
research will need to answer this question.

PARENTING AND FAMILY ENVIRONMENT

The assessment tool by Kong et al. (2) opens the door to
studying fascinating questions of the home environment—even
if RVF is genetically influenced. First, how might parents dif-
ferentially respond to infants and toddlers who are higher (vs.
lower) in RVF? Does this heighten parental concern about po-
tential obesity risk or reassure parents that infants and toddlers
are eating enough? Among obesity-prone infants who are still at
a healthy body weight, might higher RVF elicit restrictive feed-
ing by caregivers that, in turn, exacerbates weight gain (14)?
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Also, do individual differences in infant RVF relate to child
temperament? There is emerging evidence for a link between
“difficult temperament” (assessed by parent report) and obesity
risk (15). One can now start to address these questions because
a behavioral measure of infant RVF exists.

CONCLUSIONS

In his 1989 Nobel lecture, Harold Varmus noted that “Science
is largely the making of measurements” and reflected on “how
much more important a new measurement could be than an old
theory” (16). Behavioral economics theory has a strong tradition
in pediatric obesity research and continues to drive new ideas.
Guided by this theory, Kong et al.’s measurement innovation
offers a strategy for novel studies on families, food reward, and
obesity onset in early life. Replication and further validation
studies are needed in more diverse populations. That caveat
noted, this is an exciting behavioral paradigm that ultimately
could inform new obesity prevention ideas.
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