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The gluten-free diet (GFD) has gained in popularity with

increased awareness of celiac disease and non-celiac gluten

sensitivity. The reasons underlying its popularity in the

general population are not well understood. Celebrity tes-

timonials and its promotion as a weight control measure

may contribute substantially to the ‘‘gluten-free lifestyle’’

in individuals with no evidence of celiac disease or gluten

sensitivity.

Cardiovascular disease and the metabolic syndrome,

major public health problems in the Western world, are

largely affected by diet. Accordingly, it is of great impor-

tance to characterize the outcomes of any chosen diet on

these problems. Celiac disease has been linked to a slightly

increased risk of cardiovascular disease [1]. Several studies

have reported increased blood pressure but lower body

mass index (BMI), improved cholesterol profiles, and

fewer smokers in individuals with celiac disease [2, 3].

Mucosal healing in celiac disease is not associated with a

decreased risk of myocardial infarction, stroke, or atrial

fibrillation when compared to celiac individuals with per-

sistent villous atrophy [4]. Hence, the impact of the GFD

on metabolic and cardiovascular risk of celiac individuals

is not well characterized. High-quality data regarding the

health effects of the GFD in non-celiac individuals are

sparse, with no evidence supporting its benefit. On the

contrary, high gluten intake has been reported to be asso-

ciated with a lower risk of myocardial infarction [5].

In the current issue of Digestive Diseases and Sciences,

Kim et al. [6] provide the first report addressing the risk of

metabolic syndrome and cardiovascular disease in indi-

viduals without celiac disease following a GFD compared

to individuals consuming dietary gluten. Using large-scale

database analysis gathered by the National Health and

Nutrition Examination Survey (NHANES) 2009–2014, the

authors report a 1.3% prevalence of non-celiac individuals

following a GFD in the general population [6]. Non-celiac

GFD followers in the general population had a significant

decrease in weight over 1 year, lower waist circumference,

and higher HDL cholesterol levels. Nevertheless, there was

no significant difference in the prevalence of metabolic

syndrome or cardiac disease risk scores (smoking, hyper-

tension, total plasma cholesterol) in those consuming a

GFD compared to those eating gluten in the general pop-

ulation. The authors conclude that following a GFD is not

associated with the most cardiovascular risk factors but is

associated with female gender and superior weight reduc-

tion (lower BMI).

A cross-sectional study such as reported by Kim et al.

unfortunately only allows for associations that cannot be

directly translated into causal connections due to selection

and other biases. As an example, consuming a GFD does

not make one more female and hence might not contribute

toward weight loss or to the lack of other metabolic or

cardiac risk factors. As following a GFD is associated with

higher educational attainment and income, and improved

self-awareness [7], one might have predicted, a priori, that

cardiovascular risk profiles would be superior to those of

& Louise Emilsson

lojsankik@hotmail.com

Carol E. Semrad

csemrad@medicine.bsd.uchicago.edu

1 Department of Epidemiology, Harvard T.H. Chan School of

Public Health, Boston, MA, USA

2 Institute of Health and Society, University of Oslo, Oslo,

Norway

3 Centre for Clinical Research and Vårdcentralen Värmlands
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the average population eating gluten. Despite using a large

database like NHANES, the study only identified 155 non-

celiac GFD followers. Hence, the study lacks power to

detect small differences in between groups. Since the

response rates for the surveys used were *70%, the data

may not be representative of the whole population.

While this study provides insight into associations of a

GFD with metabolic and cardiovascular risk, it also high-

lights the need for further research on the impact of the

GFD in the general population. Millions in the USA and

other countries already follow a GFD despite lack of

indication. The important clinical question, how the GFD

affects the risk of metabolic syndrome and cardiovascular

disease in the general population, would ideally be

answered in a prospective randomized controlled trial.

Dietary trials are, however, notoriously difficult to conduct

due to the multiple components included in a diet com-

bined with difficulties with blinding, compliance, and other

variables and potential biases. Hence, a more realistic

approach to assess causality would include the conduct of

well-characterized cohort studies, based on prospectively

collected dietary data with long follow-up to study how the

diet changes risk factors and cardiovascular outcomes over

time. The current study by Kim et al. [6] is an important

first step to frame the research question, to put the topic on

the research agenda, and to increase awareness of the

importance of research into the risks and benefits of the

widespread use of the GFD.

To summarize, the GFD is a popular diet in the general

population despite lack of evidence as to its beneficial or

harmful effects. Kim et al. [6], using large database

statistics, reported no significant difference in the preva-

lence of the metabolic syndrome or cardiovascular risk in

the general population of GFD followers when compared to

those eating gluten. There was a significant association

with decreased weight in GFD followers that might provide

a long-term health benefit if proven causal. The results

need to be interpreted in the context of a retrospective

cross-sectional survey with the most GFD followers being

health conscious, well educated, and females, inserting

conspicuous biases into the study design. Future prospec-

tively collected cohort studies with well-defined research

questions and robust methodologic designs or, optimally,

randomized studies of the effect of the GFD on metabolic

and cardiovascular risk are needed to answer its health

impact.
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