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As a major contribution on type 2 diabetes, cardiovascular
disease, cancer, and overall mortality, action on obesity is a
clinical and public health priority. On the occasion of World
Obesity Day, observed annually on March 4, and with the
theme of “Every body Needs Everybody”, calls on the global
and scientific community were made to come together to
respect, care, protect, and drive policy change to prevent and
improve the life of people living with obesity. Raising
awareness of obesity as a global health issue and improve
understanding of the root causes, complexities, and con-
sequences of the disease is expected to help inform and design
new or more efficient preventive and therapeutic strategies.
The identification of causal mediators through which obesity
impacts on other metabolic diseases such as cardiovascular
disease can offer clinically actionable evidence to minimize
the burden of the disease. The paper by Gill et al. [1] in this
issue of the journal is a good case in point.

This team of researchers used large-scale genetic asso-
ciation data within a statistical method called multivariable
Mendelian randomization to investigate the extent to which
systolic blood pressure, diabetes, blood lipids (LDLc,
HDLc, and triglycerides), and smoking mediated an effect
of body mass index and waist-hip-ratio on risk of coronary
artery disease, peripheral artery disease, and stroke. By
using multivariable Mendelian randomization, an approach
that leverages genetic variants associated with several
measured risk factors to simultaneously estimate the causal
effect of each of the risk factors on the outcome [2], authors

showed that the increased coronary artery disease risk
conferred by obesity attenuated after adjusting for inter-
mediate cardiovascular risk factors. The proportion medi-
ated by specific intermediate risk factors was 41% (95% 18
to 63%) for diabetes, 27% (95% CI 3 to 50%) for systolic
blood pressure, 6% (95% CI −20 to 32%) for smoking, and
3% (−23 to 29%) for lipids. When all the mediators were
included together in the same model, authors found that the
effect of obesity on coronary artery disease attenuated to
1.14 (95% CI 1.04 to 1.26), and that up to 66% (95% CI 42
to 91) of the effect was mediated through these intermediate
cardiovascular risk factors. A similar pattern was observed
when peripheral artery disease or stroke were used as the
outcome, and when waist-to-hip-ratio was the exposure.
These data seem to indicate that direct and indirect effects
of obesity on cardiovascular disease exist, and that con-
trolling obesity alongside its related complications, most
notably diabetes and raised blood pressure, is likely the
most effective strategy to reduce the burden of the disease.

Findings from this study are relevant and complement
previous evidence from an observational study showing that
46% (95% CI 42 to 50%) of the excess risk conferred by
raised body mass index on coronary artery disease was
mediated by effects on blood pressure, glycemia, and cho-
lesterol (proportion mediated was 31% for blood pressure,
15% for glycemia, and 10% for cholesterol) [3]. While the
proportion mediated in the previous study for all three
intermediate risk factors was significant but slightly lower
than in the present study, the use of lifelong cumulative
liability to intermediate cardiovascular risk factors might
represent and advantage over previous observational studies
[4]. However, the lack of a mediation by blood lipids and
fasting glucose is paradoxical and might deserve further
consideration. For example, emerging data from large-scale
randomized clinical trials and genetic epidemiology studies
have shown that drugs designed to reduce LDLc or naturally
occurred genetic variation at these drug targets appear to
increase body weight and impair glycemic control in addition
to their cardioprotective effects [5, 6]. The extent to which
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the use of genetic variants for lipid-drug targets provides
evidence of any mediation effects might be of clinical and
public health importance. In addition, disglycemia, even in
the non-diabetic range and separately from the risk conferred
by type 2 diabetes, is a well-stablished cardiovascular risk
factors [7], and there is evidence from Mendelian randomi-
zation studies showing that poor glycemic control, assessed
using HbA1c, appear to mediate much of the effect of obesity
on coronary artery disease [8]. While it is possible that non-
linear associations between fasting glucose and cardiovas-
cular risk exists, data are conflicting [9].

The study has several strengths including the use of
multivariable Mendelian randomization with inclusion of a
vast repertoire of risk factors and cardiovascular outcomes
to answer a relevant clinical and public health question.
Limitations include the use of data from predominantly
European populations, which might limit generalizability to
other ethnic groups disproportionately affected by obesity
and related metabolic complications. In addition, inter-
mediate cardiometabolic risk factors included in this study
are usually present in the context of obesity, therefore the
extent to which obesity is even a more powerful mediator of
the effect of intermediate risk factors on cardiovascular
outcomes would provide additional evidence to target pre-
ventive and therapeutic strategies.

With 800 million people worldwide living with obesity,
childhood obesity expected to increase by 60% over the next
decade, and medical costs associated with obesity expected
to exceed US$1 trillion by 2025, it is clear that current
efforts to prevent and treat obesity are inadequate [10].
Evidence from the current study may foster new lines of
investigation to gain insights, not only into the underlying
mechanisms responsible for the cardiometabolic effect of
obesity, but into the etiology of cardiovascular disease itself.
Such knowledge have the potential to inform public health
and individual strategies to leverage more personalized and
efficient approaches to manage cardiovascular risk.
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