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Invited Letter to Editor in response to: Constitutional thinness: body fat
metabolism and skeletal muscle are important factors

Our research group recently published a systematic review
discussing the criteria actually used in the definition and diagno-
sis of constitutional thinness (CT)(1). Our main aim was to
systematically identify the inclusion criteria used in any available
clinical trial that enrolled participants with CT. Despite the
heterogeneity of the criteria and thresholds used in the thirty-five
reviewed studies, the following points were frequently identi-
fied: no eating disorder, no associated disease, no over-
exercising, no amenorrhoea, weight gain resistance and stable
body weight. As also pointed out by our analysis, most of the
included clinical trials defined a threshold of thinness in their
inclusion criteria using BMI cut-offs and less frequently the per-
centage of body fat. In his recent and relevant letter to the Editor,
Dr Maffetone(2) highlighted the quality and pertinence of our
work, suggesting, however, to reinforce the consideration of
both body fat metabolism (pointing moreover the limitation
induced by the use of BMI only) and skeletal muscle strength that
might be of importance when it comes to individuals with CT.

We would like here to thank Dr Maffetone for his encourag-
ing and constructive comment and collectively agree that body
fat is a highly important criterion to consider in CT, especially
given the recent study that showed smaller adipocytes but higher
mitochondrial respiratory capacities in adipose tissue of CT
participants(3). Our systematic review, which exclusively
focused on the inclusion criteria used in available publications,
identified only two studies that considered body fat percentage
in their inclusion criteria – enrolling participants with a body fat
below 20 %. While few studies included participants with CT on
the basis of body fat, many have used this criterion as an out-
come and showed that individuals with CT present non-blunted
values, unlike anorectic people(4,5). These results therefore sug-
gest that people with CT would be underweight, but not under-
fat. If this were to be confirmed, CT diagnosis could be supported
by a state of underweight not associated with underfat, but
rather, on the contrary, with ‘non-blunted’ fat. In accordance
with the comment and publications of Dr Maffetone(6), the
non-blunted fat mass percentage in CT could account for the
relatively healthy state observed in this population.

Similarly, we definitely agree that skeletal muscle is an impor-
tant factor that can influence an appearance of thinness – for
instance in the case of cachexia or sarcopenia, as rightly pointed
out by Dr Maffetone. CT is not pathology induced and does not
specifically concern elderly people (the mean ages of CT partic-
ipants ranged from 19·4 to 42·4 years in the reviewed articles) but
may still be linked to skeletal muscle issues. This hypothesis
might be further supported by the high resting metabolic rate

to fat-free mass ratio of CT participants observed in some
studies(4,7). Our group recently performed histochemical analy-
ses from muscle biopsies collected in CT volunteers, in order to
characterise their muscle phenotype and assess potential
adaptations(8,9). According to our results, individuals with CT,
in agreement with their lowermuscle mass(4,7–9), showed smaller
fibre cross-sectional areas of all muscle fibre types compared
with normal-weight participants(8,9). They also have a lower oxi-
dative profile with a lower capillary supply, a lower proportion
of type I slow oxidative fibres in favour of a high proportion of
type IIX fast glycolytic fibres, a lower citrate synthase enzyme
activity and a down-regulation of genes involved in the metabo-
lism of TAG – fat storage-inducing transmembrane 1 (FITM1)
and 2 (FITM2)(8,9). Muscle fibres of CT individuals also presented
lower intramuscular TAG and lower glycogen content(9). CT indi-
viduals seem to present an untypical muscle phenotype, and
these recent results reinforce the need for further explorations
of muscle physiology but also functionality in such individuals.
This is, once more, absolutely in line with the comment from Dr
Maffetone and definitely raises the need for the evaluation of
physical capacities in this population. It might be of particular
interest to assess parameters such as strength, aerobic capacity
or metabolic flexibility, in the light of our histological observa-
tions. Despite the importance of considering muscle tissue in
the context of CT, this was, to the best of our knowledge, only
explored in our two previous studies so far(8,9). It therefore seems
essential to achieve greater scientific and statistical power before
integrating some criteria relative to muscle function in the diag-
nosis of CT.

While our review aimed at systematically reporting the
criteria used so far in the inclusion of participants with
CT(1), it also pointed out that body fat and skeletal muscle
were generally not considered in these criteria and were
evaluated in few studies only. Our conclusions and the con-
structive comment from Dr Maffetone call for further physio-
logical and functional investigations of both adipose and
muscle tissues in individuals with CT, to better understand
and diagnose this condition and hopefully propose appropri-
ate and effective intervention strategies favouring weight gain
in this population.
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