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Abstract
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The viewpoint recently published on JAMA: “Exercise Is Medicine: At Any Dose?” should open a
discussion similar to that summarized by “The big fat truth” published on Nature (2013). The tendency to
give messages aimed to promote “healthy lifestyle behaviours”, such as dietetic restrictions and exercise,
could generate a population with commitment to general wellness, but at risk of eating disorders and
over training syndrome.
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The exciting title of the viewpoint “Exercise Is Medicine: At Any
Dose?” [1] is unsatisfied by the conclusions of the work. Any medicine
requires a therapeutic index. Eijsvogels and Thompson reviewed the
works that evaluated the lowest effective dose of physical activity and
the maximum tolerated dose of exercise [1]. Authors highlighted
that “the current perception is that a curvilinear relationship exists
between the amount of physical activity and the related health
benefits”. However, they concluded that the studies that suggested an
attenuation of health benefits at higher physical activity doses had
methodological flaws and that it is important for clinicians to keep
emphasizing that exercise is a medicine. On the other hand, Toresdahl
et al. [2] reported that the incidence of sudden cardiac arrest (SCA)
in high school student athletes is higher (relative risk 3.65) than in
student non-athletes and suggested that this finding may justify more
advanced cardiac screening and improved emergency planning in
schools. Furthermore, a condition known as the female athlete triad,
characterized by low energy availability, functional hypothalamic
amenorrhoea and osteoporosis, is commonly observed among
athletes participating in leanness sports [3]. In fact, although the
benefits of a regular and moderate physical activity are indisputable, it
is well known that acute strenuous exercise may paradoxically induce
oxidative stress and adverse effects on health, as it is documented
that some immune system problems occur in athletes [4]. The book
“Antioxidants in Sport Nutrition” [4] discusses the controversies
surrounding the usefulness of antioxidant supplementation in the
athlete’s basic nutrition. Despite there is no a general agreement to the
use of antioxidants for athletes, supplement use was reported by 64.7%
of people who exercise at gyms [5]. Hildebrandt et al. [6] suggested
that nutritional supplement use may be an important factor in the
development of illicit illegal appearance and performance enhancing
drugs (APED) use. In addition, eating disorders (ED), body image
disturbance and specific aspects of perfectionism were also positively
associated with the use of both supplements and illicit APED [6].
Although there is a lack of research on the prevalence of the
overtraining syndrome (OTS) [3, 7], the presence of ED among athletes
has been relatively well studied [3]. The most common ED in athletes
is anorexia nervosa (AN), which is a serious medical problem in young
people in Western societies, and cardiovascular complications of AN
can be present in up to 80% of cases [8]. Bar et al. [3] emphasized that
it is important to realize that athletes show eating patterns or activity
levels which may be reminiscent of ‘‘anorexic-like’’ behaviour, but do
not technically fulfil the minimal diagnostic criteria. Moreover, it is
likely that the reduction in exercise during the treatment of OTS will
cause a person to increase anorexic behaviour in order to maintain
low body weight levels [3]. Similarly it is very common to observe
compensatory exercises during the treatment of ED [3]. A significant
increase in the incidence of ED in the UK during the years 2000–2009
was found [9]. Besides, in Canada young children (aged 5 to 12 years)
are seen with clinically significant restrictive eating disorders, with the
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incidence exceeding that of type 2 diabetes mellitus [10]. Although
only 62.1% of children met the minimum criteria for the diagnosis of
AN, some children who did not meet criteria for AN were medically
compromised [10]. Furthermore, a dynamic prospective cohort study
found that among men, both childhood underweight (odds ratio
5.20) and childhood obesity (odds ratio 4.66) increased the likelihood
of adult metabolic syndrome [11].
However, the risk of the myth that “thinner is better” is often
overlooked and the prevention of underweight and over-exercise is
neglected, while the risk of physical inactivity is overestimated. In this
context, Teleman et al. [12] were worried of the physical inactivity
of the Italian university students because the results of the question
“How often do you sport?” were: 25.8% never, 4.9% once per month,
19.3% once per week, 31.0% 2-3 days per week, 10.1% 4-6 days per
week and 8.9% every day. However, considering the minimum levels
of effectiveness for physical activity of vigorous (8 minutes per day) or
moderate intensity (15 minutes a day), the latter also includes brisk
walking and dancing [1], it is difficult to think that university students
are completely physically inactive. On the other hand, despite data
reported on body mass index (BMI), Teleman et al. [12] did not
consider a major problem that 11.0% of the students were on a diet
and another 28.0% expressed the fact that they were not currently
on a diet but felt that they should have been. Considering that 13.7%
of students were underweight, 75.1% were in the normal range,
9.8% were overweight, and 1.4% was obese, it would appear that the
personal body perception is probably distorted in some cases (at least
27.8%).
In 2013 Hughes [13] summarized the discussion opened by the
meta-analysis that found that relative to normal weight, grade 1
obesity was not associated with higher mortality, and overweight was
associated with significantly lower all-cause mortality [14]. Although
these results illustrate what is known as the obesity paradox, the
scientific community discussed the risk of saying “what the real
truth is”, due to the fact that “preventing weight gain should be the
primary public-health goal” [13]. The conclusion of Eijsvogels and
Thompson: “No dose of vigorous physical activity is associated
with higher mortality rates than physical inactivity” is in line with
the message of public-health experts in the field of weight control.
The discussion between Flegal and Willett reported by Hughes [13],
relative to the study published in 2010 [15] which was not included in
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Flegal’s analysis [14] because it did not use standard BMI categories,
is of particular interest. Willett criticized the choice of the 'normal
weight' (BMI 18.5-24.9) according to the criteria of the World Health
Organization (WHO) as the reference category and the inclusion of
smokers in the meta-analysis of Flegal. However, the study published
on NEJM in 2010, involving healthy White participants who never
smoked, reported that hazard ratios among women were similar for
underweight (1.47 for a BMI of 15.0 to 18.4) and grade 1 obesity (1.44
for a BMI of 30.0 to 34.9), as well as for a BMI of 18.5 to 19.9 (1.14)
and overweight (1.13 for a BMI of 25.0 to 29.9) [15], with a BMI
of 22.5 to 24.9 as the reference category. Therefore an unexpressed
message of this work could be: the "healthy BMI" should be between
22.5 and 24.9, at least in women. However, this probably was not the
message that the experts wanted to give because not in line with the
idea “It’s very challenging to lose weight once you’re obese. That’s the
most serious consequence of saying there’s no problem with being
overweight. We want to have people motivated not to get there in the
first place” [13].
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Similarly, the conclusion of Eijsvogels and Thompson [1] that
physical activity is never harmful is consistent with the policy that
promote the “healthy lifestyle behaviours”.
It must be taken into account that a healthy lifestyle is the most
frequent motivation to exercise (89.6%) [5]. Consequently, the
increasing media fixation and commercialization of “healthy lifestyle
behaviours”, such as dietary changes and exercise, could generate a
population with commitment to general wellness, but at risk of ED
and OTS.
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