69

Journal of Pediatric Genetics 2 (2012) 69–70
DOI 10.3233/PGE-2012-013
IOS Press

Editorial

Electronic medical records, genetics, and
childhood obesity: A new direction for
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Childhood obesity is a public health disorder of
global concern, in part because of its medical comorbidities, which include lipid disorders. A challenge to
obesity prevention and treatment is the complex etiology of childhood obesity, which includes the interplay of genetic and environmental factors [1,2].
Body mass index (BMI) (kg/m2) is highly heritable,
however the search for specific genes driving elevated
BMI has been challenging. As with other complex
traits, only a handful of genes have shown associations, most notably polymorphisms in the fat mass
and obesity associated genes [3,4] and melanocortin
4 receptor [5,6] genes. Yet, many other findings do
not replicate, and effect sizes generally are small.
A challenge for the field is the required sample sizes
to detect genotype-phenotype associations, which is
daunting. Innovative methodologies that can help
overcome these challenges may have huge implications for discovering the etiology of obesity and its
comorbities.
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The study by Wang et al. [7] in this issue of the
Journal of Pediatric Genetics is an impressive one.
It demonstrates the potential of electronic medical
records (EMR) as a methodology to drive insights into
the genetics of pediatric childhood obesity and its
comorbities. Using a genetic bank of over 300,000
children enrolled in the health care network of the
Children’s Hospital of Philadelphia, the investigators
identified a number of genes associated with highdensity lipoprotein cholesterol, low-density lipoprotein
cholesterol, and triglyceride levels. Associations previously discovered with adults were replicated in children, and new findings were reported as well. The
results build up prior reports using this cohort to identify
genes influencing child BMI [8,9].
The “marriage” of genetic information with EMR
technology is neither simple nor inexpensive, however it deserves the attention it is increasingly receiving [10,11]. Developments are still unfolding, yet one
can imagine potential scientific innovations beyond
establishing initial genotype-phenotype associations
for obesity. First, because EMRs capture weight and
height data prospectively (i.e., across childhood and
adolescence), the influence of genes on dynamic
changes in BMI could be tested [2]. This is important
because emerging evidence suggests that there are
different subgroups or clusters of BMI trajectories
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during development, and these subgroups differ in
metabolic profile [12–14]. Linking genetic and prospective growth data may drive insights into these
issues.
A second potential opportunity is for studies of
gene-environment (G*E) interaction. Documenting
G*E interactions for childhood obesity has been most
challenging because, in part, [1] direct measures of the
environment are obtained infrequently and [2] studies
are underpowered to detect interactions. However, if
EMRs could be linked to indexes of the “obesigenic-”
or “built- environment” (e.g., household proximity to
playgrounds or grocery markets), might this allow for
G*E studies that have been elusive to date? Moreover,
if EMRs could be linked to measures of mothers’
health status, diet, or other lifestyle behaviors during
pregnancy, might this pave the way for innovative epigenetic analyses? It is too early to answer these questions, although prior research already has linked
EMRs with sophisticated social-environmental maps
[15]. Linking environmental measures to EMRs and
genetic data could open the door to examining these
issues.
Third, uniting genetic information with EMRs
would allow for selective recruitment of children
based on genotype for more intensive laboratory
experiments related to diet, physical activity, or metabolic response to interventions. That is, children
would be identified a priori from the biobank and
then recruited (or not) based on their polymorphisms
at candidate genes of interest. For example, investigators might hypothesize that children with only select
polymorphisms of the fat mass and obesity associated
gene will overeat at controlled test meals (for example, see ref 16,17); EMR biobanks could allow investigators to efficiently identify and contact the legal
guardians of children regarding potential participation
in such studies. This may be more efficient than an
open recruitment for “all comers” in which child genotype is unknown at screening.
In summary, Wang et al.’s [7] study is most important. However, its significance goes beyond the
particular genotype-phenotype associations that are
reported. Their work opens the imagination to other
potential scientific discoveries; this approach may
drive regarding the causes of childhood and its comorbidities. New findings ultimately may inform novel
prevention strategies for this pressing public health
problem.
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