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a part in the expression obesity symptoms. In the first wave 
of the discovery, the Welcome Trust Case Control Consor-
tium conduced a study looking at 1,924 individuals with Type 
2 diabetes.4 The researchers examined the FTO, or fat mass 
and obesity-associated gene.4 Results indicated that FTO 
indirectly caused Type 2 diabetes through a pathway that was 
associated with increasing BMI; in fact, it was found that the 
FTO gene increased BMI by 0.39 kg/m.2,4 In the second wave 
of the discovery, the study was expanded to a sample size 
nearly eight times larger, which contributed to the discovery 
of a position in the DNA near the FTO gene that expressed a 
protein called melanocortin 4 receptor (MC4R).4 Finally, the 
third and fourth waves of the discovery only expanded the 
number of genes that were found to be associated with BMI 
and obesity.4 The researchers found at least 42 genes associ-
ated with obesity and increased BMI.4 The gene near MC4R 
can cause an increase in BMI of 0.23 kg/m.2,4 This research 
highlights the fact that obesity can be caused by a wide array 
of genetic changes. Therefore, understanding the genetics 
of obesity helps bury the sentiment that it is simply caused 
by laziness and lack of self-motivation. Obesity then can be 
understood as less of a problem of willpower but more a fac-
tor in birthright.

HERITABILITY OF OBESITY

In understanding the impact of genes on obesity, it is evi-
dent that obesity is also highly heritable. The phenom-

enon of obesity’s heritability is measured, according to the 
University of Colorado, as “the proportion of phenotypic 
variance attributable to genetic variance” and “the extent to 
which genetic individual differences contribute to individual 
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OBESITY IS A GROWING PROBLEM THAT CON- 
tinues to affect the United States. According to data 
from the 2009-2010 National Health and Nutrition 

Examination Survey, more than 2 in 3 adults are considered 
overweight, more than 1 in 3 adults are considered obese, and 
more than 1 in 20 adults are considered extremely obese.1 As 
such, a vast majority of the American adult population is 
classified as having a disease related to their weight. Obesity 
impacts children as well. Nearly 1 in 3 children will eventu-
ally develop obesity or diabetes.2 This epidemic is presently 
an urgent issue because of its links to cardiovascular disease, 
pulmonary disease, metabolic disease, osteoarticular disease, 
cancer, and psychiatric illness.2  Additionally, rising rates of 
obesity have contributed to the spread of stigma centered 
around weight. In fact, weight discrimination in the United 
States has increased by 66% throughout the past decade.3 
Weight bias may be thought to occur simply in the media or 
in social settings; however, it even occurs  in healthcare sce-
narios. In a study of over 620 primary care physicians, over 
50% of them viewed obese patients as “awkward, unattract-
ive, ugly, and noncompliant.”3 This study is a prime example 
of the negative bias of obese patients in healthcare. In order 
to dissolve the stigma that surrounds obesity, it is essential to 
understand how its genetics impact patients, who are often 
incorrectly characterized as lazy and noncompliant.

GENETICS OF OBESITY

Before the introduction of genome-wide association stud-
ies (GWAS), the genetics of obesity focused on a general 

group of genes, called candidate genes, which play a role in 
the regulation of metabolism and food intake.4 This focus was 
quite specific and, therefore, limited any research on other 
areas of the human genome. This limitation could provide 
problems for obese patients who do not have a defect in their 
candidate genes because these patients would still be subject  
to the negative bias that is so prevalent amongst healthcare 
professionals. With the introduction of genome-wide asso-
ciation studies, many other genes related to obesity were real-
ized. GWAS is often used to make predictions about the risk 
of certain diseases and to discover new prevention and treat-
ment strategies.5 As the name suggests, GWAS searches the 
whole human genome to understand complex diseases.5 Its 
focus is on understanding single nucleotide polymorphisms 
(SNPs), which are small changes in a single base-pair in DNA 
that have little to no functional consequence.5 

During the GWAS era, there was a major focus on find-
ing genes that were associated with body mass index (BMI).4 
There were four waves in the discovery of genes related to 
BMI and adiposity, or body fat content in a human.4 Once 
again, since this became more focused on the human 
genome, there were many genes that were discovered to play 
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differences in observed behavior.”6 In short, heri-
tability is the amount of variation of a certain trait 
in a population. 

As a proportion, heritability ranges from 0.0 to 
1.0, where 0.0 means genes do not impact pheno-
typic differences and 1.0 means genes are the sole 
reason for phenotypic differences.6 On this scale, 
the heritability of obesity is estimated as over 0.70, 
which is similar to that of  schizophrenia (0.81) 
and autism (0.90).4 The evidence of heritability 
proportions in obesity then begins to counter the 
notion that it is due to laziness, since DNA and 
heritability have substantial impacts. The negative 
bias prevalent toward obese patients can be tackled 
with increased education with this information.3

TREATMENTS FOR OBESITY

The negative biases held by physicians can drive doctors to 
provide treatments that may be discouraging for patients 

with obesity.3 According to 
the National Heart, Lung, 
and Blood Institute, one of 
the main treatments for over-
weight and obese patients is 
to “set realistic goals.”7 This 
‘treatment’ insinuates that the 
only way to reach a healthy 
weight is by taking control 
of their habits and becoming 
strong-willed. For patients 
that have genetic problems, 
this sort of treatment may be 
tiresome and futile because 
their genetics so greatly 
impact their weight-related 
problems. This type of goal-oriented treatment continues on 
by recommending that patients undergo behavioral changes, 
including changing surroundings and keeping a food diary.7 
Both of these tasks could seriously impact an individual’s 
self-image, especially for someone who struggles to control 
their metabolism that has been influenced by their genetics, if 
undertaken alone.7 As a final resort, doctors recommend that 
patients undergo weight-loss surgery.7

On the other hand, there are currently technical develop-
ments in gene therapy that may help expand target pools for 
people seeking treatment with drugs.8 For instance, there is a 
present study on the control of transcription factors, which 
can bind to specific DNA sequences to cause the expression of 
certain mutated traits.8 Transcription factors therefore regu-
late the expression of certain characteristics in an individual 
by binding to specific regions of DNA.9 There are lists of 
specific hormones related to obesity to target, such as leptin, 
which regulates appetite and metabolism due to the presence 
of fat tissues.8 This, and many other gene targets, may help 
with the control of several factors that cause obesity. Gene 
therapy further exemplifies that advancements in medicine 
that focus on the molecular level of the body can widen the 
scope of treatment for obese patients.

“The negative biases held by physi-
cians can drive doctors to provide 
treatments that may be discourag-
ing for patients with obesity ... for 

patients that have genetic problems, 
this sort of treatment may be tire-

some and futile...”

References for this article can be found at 
TuftScope.squarespace.com

CONCLUSION

The stigma surrounding patients with obesity that is so 
often perpetuated by the healthcare community has bled 

into society as a whole and has created a negative bias beyond 
the healthcare community.3 Negative bias can even extend 

into employment settings, as 
summarized by Rebecca M. 
Puhl and Kelly D. Brownell 
who conducted a study of 2,249 
obese and overweight women 
and found that 25% of the par-
ticipants experienced some sort 
of job discrimination due to  
their weight.3 Accordingly, 54% 
of these participants reported 
experiencing weight stigma 
from co-workers or colleagues.3 

Due to treatment sugges-
tions by major health groups, 
like the National Heart, Lung, 
and Blood Institute, that sug-

gest controlling diet using only willpower, a negative view-
point is automatically attached to those who remain obese or 
overweight after following the professional advice prescribed 
to them. Not only do the inherited genetics  of obesity leave 
some patients at a weight that is very difficult to alter, but 
there are also the impacts of the environment involved, which 
relate to epigenetics (adaptations of chromosomal regions 
due to changed activity in the environment), that come into 
question.10 Therefore, it is evident that a variety of factors, 
other than simply lack of exercise or proper nutrition, affect 
the development of obesity. This information, in turn, coun-
ters the reasoning for negative bias that is apparent through-
out much of the medical community. However, treatments 
that involve addressing an individual on the molecular level 
are still in need of development.8 Regardless, the multitude 
of communities that perpetuate obesity stigma should learn 
that their thoughts are often grounded in negative bias that is 
refuted when various factors, like genetics and the environ-
ment — which do not arise from a lack of self-control — are 
understood and accepted.
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