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Introduction

This paper analyses the scientific evidence on exercise in adults
with overweight or obesity, and represents a consensus position of
the Sociedad Espafiola de Medicina del Deporte (Spanish Society of
Sports Medicine).

Itis clear that both the prevention and treatment of obesity requires
amultifaceted approach focussing, to a considerable extent, on lifestyle.
Within lifestyle, diet and combining it with exercise plays a key role.

In this paper, we will focus exclusively on physical exercise, given
that significant changes have been witnessed in this field in recent years

and a growing number of, sometimes contradictory, recommendations
have been voiced.

First of all, we will address the existence of evidence regarding
the role played by exercise (in its various forms) in the treatment and
prevention of obesity. We will then analyse what is currently known
about the functional assessment data which can be used to pro-
gramme exercise in obese subjects. Finally, we will make an in-depth
analysis of the evidence existing at this time regarding the role of both
continuous and interval training in losing weight (and maintaining
such loss) in obese subjects.

Current evidence on the role of exercise in weight loss in obese adults

Obesity is one of the biggest health problems currently faced by
society and the most common factor of comorbidity in subjects with
conditions which include metabolic disorders (metabolic syndrome,
hypertension, dyslipidaemia, type 2 diabetes, fatty liver disease, cho-
lelithiasis, tumours, polycystic ovaries, etc.), cardiovascular problems
(hypertension, coronary heart disease and atrial fibrillation, among
others), mechanical disorders (chiefly, hypoventilation, sleep apnoea
and osteoarthritis) and psychosocial disorders (depression, social/job
discrimination, low self-esteem, eating disorders)'. The prevalence
of obesity in adults over 18 years of age in Spain is 18.2% for men
and 16.7% women*, with a sedentary population of 31.9% in men
and 40.0% in women®. The WHO recently presented its Global Action
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Plan on Physical Activity 2018-2030 in an attempt at reducing physi-
cal inactivity and promoting health in the face of the worrying fact
that non-communicable diseases (NCDs) are responsible for 71% of
all deaths worldwide, including 15 million people aged between 30
and 70 every year®.

Weight loss is associated with improvement in comorbidity,
evidence of which has been cited for many years and has been
corroborated more recently by various scientific studies, systematic
reviews and meta-analyses conducted up to 2020, especially with
regard the normalisation of the blood sugar level in type 2 diabetes
and dyslipidaemia, decreased blood pressure’'™® and symptoms of
osteoarthritis'principally in obese individuals.
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Review of the most recent meta-analyses
on the effect of exercise on weight loss

One way to lose weight within the field of lifestyle changes and
keeping healthy is to do regular exercise'®'?'5, even before and after
bariatric surgery".

Moderate-intensity physical activity for 150 to 250 min/week
expending energy equivalent to 1,200 to 2,000 kcal/week would seem
sufficient to prevent and avoid increases in weight of more than 3% in
most adults, and can lead to moderate weight losses of 2 to 3 kg, the
figure reaching 5 and 7.5 kg when exercise is performed for 225-420 min/
week. The same recommendation applies to individuals with overweight
and obesity, in which case a better response, involving greater weight
loss and better weight maintenance, is likely'.

The search for systematic reviews and/or meta-analyses until 2020
throws up several showing that exercise alone is not very effective for
initial weight loss in people with obesity and that those who diet and
exercise maintain their weight loss better than those who just diet, de-
monstrating that diet and exercise favour loss which can be maintained
for at least 6 months®8™,

It is important to remember that the WHO® defines “insufficient
physical activity” in adults over 18 as moderate-intensity activity for
less than 150 minutes per week and the American College of Sports
Medicine (ACSM) states that there is a dose-response relationship with
the prevention of weight gain, which is more pronounced when expo-
sure to moderate-to-vigorous physical activity (=3 METSs, similar to brisk
walking) exceeds 150 minutes per week™. There is insufficient evidence
available to determine whether there is any association between light-
intensity activity (<3 METs) and attenuated weight gain in adults, and
moderate evidence to indicate that the relationship between greater
amounts of physical activity and attenuated weight gain in adults does
not appear to vary by sex.

Walking is not consistently associated with change in weight or BMI,
orwith the incidence of developing obesity. However, it is reported that
walking 10,000 steps or more per day attenuates weight gain compared
with not hitting 10,000 steps per day, which may suggest that high
volumes of walking need to be achieved to attenuate weight gain'.
In a similar vein, a significant inverse relationship has been observed
between physical activity and weight gain, encompassing a broad age
range including young, middle-aged and older adults of both sexes™.

As for the amount of time per day devoted to exercise, according
to the systematic review conducted by Jakicic et al on the relationship
between the duration of physical activity and health'®, there is still rea-
son to support the idea that physical activity accumulated in sessions
lasting 10 minutes or more can improve a variety of health-related
results, including the incidence of obesity, with reductions in weight,
fat weight and BMI. Supplementary evidence also exists from cross-
sectional and prospective cohort studies to suggest that physical activity
accumulated in sessions lasting less than 10 minutes is also associated
with favourable results, including mortality from all causes. With respect

Obesity and exercise in adults

to the incidence of obesity, however, only one cross-sectional study
indicates that sessions of less than 10 minutes are effective in terms of
reducing BMI and fat weight'°.

Review of the evidence on different types
of exercises and/or programmes

To improve the physical and mental health and/or fitness of most
adults, the ACSM? recommends a comprehensive programme of exer-
cise including cardiorespiratory, resistance, flexibility and neuromotor
exercise of sufficient volume and quality (stretching, warm-up stages
and gradual increase in intensity, duration and frequency), recommen-
ding effective strategies to reduce the musculoskeletal and CVD risks of
exercise, including screening for and educating about prodromal signs
and symptoms of cardiovascular disease®. In this vein, the American
College of Cardiology/American Heart Association recommends a
stress test for asymptomatic subjects with diabetes mellitus, men over
45 and women over 55 before starting a vigorous exercise programme
to rule out cardiovascular risk factors and provide a guide for additional
diagnostic tests”".

The application of this comprehensive approach in obese adults is
more complex given their sedentary lifestyle, making it essential to carry
out a preliminary assessment of their functional capacity, limitations
(mobility, overload/impact, impaired balance and response to heat,
poorly controlled sleep apnoea, dyspnoea) and the risks to which they
could be subjected (cardiovascular risks, joint and musculoskeletal
injuries) in order to guide and prescribe individualised exercise 012182022,

When choosing the type of exercise, intensity, time and programme,
recent meta-analyses to 2020 of obese adults of both sexes (chiefly,
18-t0-65-year-olds) provide the following evidence:

— Resistance exercise would not appear to be an effective way
to lose weight on its own, but it is associated with many other
health benefits, including lowering different risk factors for chronic
diseases (high blood pressure, dyslipidaemia, hyperglycaemia),
increasing lean mass and decreasing fat mass, especially abdominal
fat mass'o'&,

— 18 studies of exercise of up to 30 min/day lasting an average of 16
weeks (range 4-7 weeks) show a significant drop in body weight,
BMI and fat weight, proving more effective when exceeding 10
weeks (p <0.05) than in shorter intervention periods of <10 weeks?.

— Short-term (5-16 weeks) moderate-intensity continuous training
(MICT) and high-intensity interval training (HIIT) can lead to signi-
ficantimprovements (p<0.05) in body composition in people who
are overweight and obese (fat weight and waist circumference),
but no changes in body weight. There are no significant differences
between HIIT and MICT for any body composition measurement,
their proving similarly effective. HIIT, however, requires 40% less
time, which may be an advantage in terms of efficiency in weight
management programmes?.
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Takeaways

— Moderate-intensity activity from 150 to 250 min/week, ex-
pending energy equivalent to 1,200-2,000 kcal/week seems
sufficient to prevent and avoid weight gain.

— Exercise alone is not very effective for initial weight loss in
obese individuals. Those who both diet and do exercise
hold their weight loss better than those who only diet or
only do exercise.

— There is a dose-response relationship between exercise
and weight gain prevention, which is more pronounced for
moderate-to vigorous-intensity physical activity.

— Physical activity accumulated in sessions of 10 minutes or
more can improve a range of health-related results, including
the incidence of obesity, lowering weight, fat weight and BMI.

— Exercise of up to 30 min/day leads to a significant reduction
in body weight, fat weight and BMI. This is more effective
when done for more than 10 weeks.

— Interval exercise and continuous exercise do not seem to
have very different effects. In the short term (5-16 weeks),
both lead to significant improvements in body composition
in people with overweight and obesity (fat weight and waist
circumference).
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The contribution of stress tests when prescribing exercise in obese patients

Stress tests on overweight or obese people provide us with the
same functional and health information as they do with any other
subject, but with these patients they also supply extremely valuable
information on energy expenditure.

We know that carbohydrates are the most important metabolic
substrate during prolonged moderate-to-high-intensity exercise' and
that the muscle glycogen stores are emptied when the exercise is
sufficiently intense and lasts long enough?®. Humans store an average
of 740 g of glycogen, which represents about 3,000 kcal at 4 kcal/g*.

However, fat reserves in humans are virtually limitless when exer-
cising. A subject weighing 70 kg with a fat component of only 10%
(7 kg) stores 68,250 kcal at 9.75 kcal/g’.

Optimising fat oxidation, therefore, is not only of paramount interest
for long-distance competitions and military operations, but also for
health, its relationship with markers such as insulin sensitivity or weight
gain having been demonstrated®.

Indirect calorimetry

A subject’s energy expenditure can be studied at rest or during
exercise at a specific intensity or at different intensities. In constant load
tests, the intensity is kept at a set value while, fundamentally, the effects
of duration are explored.

Whichever the case, energy expenditure is studied by indirect
calorimetry. Indirect calorimetry is the method by which the type and
rate of substrate utilisation and energy metabolism are estimated in vivo
based on gas exchange measurements’. This technique provides uni-
que information, is not invasive and can be advantageously combined
with other experimental methods to investigate numerous aspects of
nutrient assimilation, thermogenesis, exercise energy and the patho-
genesis of metabolic diseases.

Indirect calorimetry was fundamentally a research method until
the 1980s and '90s, when it began to be used for clinical applications
of interest®. It is now an essential tool to understand the mechanisms
underlying overweight and obesity?, and is considered the “gold stan-
dard” method to determine energy expenditure, by measuring lung
gas exchange'®'.

Different attempts have been made at predicting energy expendi-
ture without any need for calorimetry (e.g. using HR), but to date none
of these has been successful'?, meaning that for the time being indirect
calorimetry is still indispensable in order to determine it.

First ventilatory threshold and Fatmax

In an incremental test, the fat oxidation rate (FOR) for each load,
expressed in g/min, is obtained using the equation 1,695:V0 -1,701

un

VCO-1.77n for any intensity". In this equation, 'n" represents the uri-
nary nitrogen excretion, which we assume is negligible and, therefore,
n=014.With the data from this equation, a 2" order polynomial fit bet-
ween FOR and exercise intensity is constructed. The highest FOR value
in the entire intensity range is called Maximal Fat Oxidation (MFO) and
the exercise intensity at which MFO occurs is called Fatmax. The range
of intensities 10% either side of Fatmax is called the “Fatmax zone""*.

The first ventilatory threshold (VT1) was first described by Hollmann
at the Third Pan-American Congress for Sports Medicine held in Chicago
in 1959", although the concept (and its implications) was subsequently
consolidated by Wasserman and Mcllroy in 1964'¢. The technique used
today was definitively described by Reinhardt, Mdller and Schmdilling in
1979". Since these pioneering studies, we have known that the meta-
bolic meaning of the first ventilatory threshold lies precisely in the fact
that it is the exercise intensity as of which glycolysis is activated (and,
therefore, blood lactate accumulation begins) due to a drop in the fat
oxidation rate. Therefore, VT1 and Fatmax conceptually describe very
proximate, if not the same, intensities.

In fact, in obese subjects there is no significant difference between
theintensities at whichVT1 and Fatmax appear'® ,and so the VT1 intensi-
tyis also a good indicator for exercise prescription in this population'*'®,

There are, however, methodological differences. While VT1 calls for
incremental ramp tests or incremental step tests with very small steps,
for Fatmax, each load needs to reach a steady state in order to establish
the respiratory exchange ratio (RER).

In 2002, Achten etal.”” developed a test to determine the intensity at
which maximal fat oxidation (Fatmax) occurs. They proposed 5-min sta-
ges with 35-W increments until RER = 1 was reached. However, it is very
likely that sedentary subjects need more time to reach a steady state®

Since then, the protocols have evolved and different adaptations
and variations for both cycle and treadmill have appeared®.

[t should be borne in mind that the measurement of Fatmax can be
influenced by the protocol used in the test?*?' and other circumstances
which cause great variability. These include®?: sex, level of training,
nutritional status (acute and chronic), type of exercise and other data
related to performance of the test, such as ignorance of the muscle
glycogen content beforehand. Different studies have also shown that
the fat oxidation rate determined with short stages does not correlate
with that occurring with longer exercises (for example, 1 hour)%.

As for the values that we could expect in obese subjects, Maunder’s
review® reveals percentiles of normality for different situations. In men,
Fatmax appears at a mean intensity of 43% VO,max, with a FOR of 0.28
g/min (p50) and a range between 0.16 (p20) and 0.39 g/min (p80). In
women, however, the mean is at an intensity of 61% VO2max, with a FOR
of 0.16 g/min (p50) and a range between 0.12 (p20) and 0.20 g/min (p80).
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Regarding modification depending on training, the authors of this

review have found that:

and

MFO increases in response to specific training while Fatmax remains
unchanged;

MFO changes are observed in sedentary populations, but not in
previously active populations;

MFO changes occur both with interval training and continuous
training at moderate intensity, and are independent of body mass.
It has also been described that Fatmax-intensity training in class Il
Il obese subjects gives the same results as high-intensity interval

training (HIIT), with the difference that during Fatmax training a reduc-
tion in insulin resistance is detected which does not appear with HIIT*

As for changes in VT1, we know that the intensity at which it ap-

pears improves with training not only in athletes, but also in subjects
with obesity.

Takeaways

— Indirect calorimetry is the methodology for determining
the energy variables to use when prescribing or controlling
physical activity in overweight subjects.

— VT1 and Fatmax conceptually describe very proximate, if not
the same, intensities and both can be used to prescribe and
control exercise in this population.

— VT1isdetermined with incremental ramp tests or incremental
step tests with small steps.

— Fatmax is determined using incremental tests with longer
loads.

— Fatmax does not seem to change with training, but the
maximal fat oxidation (MFO) rate does.

— VT1 intensity changes with training.

— The changes in MFO and VT1 occur with both continuous
and high-intensity interval training.
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The usefulness of interval training to lose weight

We do exercise when we repeat structured movements specifically
designed to improve our fitness, performance and/or health'. Although
it cannot be outrightly stated that this alone can help reduce and/
or maintain our weight without complementary strategies such as
nutritional management or education in healthy habits??, there is solid
evidence on the benefits of continuous exercise in maintaining body
composition, physical function and mental health'**¢, on the close rela-
tionship between these variables, and the importance their interactions
have in achieving holistic health'?.

Understanding continuous exercise as uninterrupted exercise
performed long enough to produce responses and, therefore, positive
adaptations, the literature on the subject raises no doubts about its
contribution to reducing obesity, medical conditions, chronic disease,
mortality and morbimortality '2. Nevertheless, the increasing applica-
tion and effectiveness of interval-based methodologies means that
it is necessary to review the effectiveness of programmes based on
such sustained exertion, their substantiation, strategies and rules of
prescription.

Substantiation

For obese people, continuous exercise is performed at intensi-
ties beneath or in the vicinity of the second ventilatory threshold
(VT2)'": Light-intensity activity (1-3 METs), moderate-intensity activity
(3-6 METs) and vigorous-intensity activity (>6 METs). The exertion is
lengthened enough time to bring about improvements despite its low
intensity, provided that this can be done safely and independently of
previous fitness level'. Given that the use of accelerometers and other
recent technologies offers conflicting evidence on the benefits of
light physical activity', work with obese individuals should focus on
intensities above 3 METs, where the evidence is solid"*#&,

The metabolic demand or mechanical load at these intensities
may seem low compared to those of normal weight individuals (in
absolute values), but is sufficiently demanding in terms of relative
intensity and perceived exertion'. Among other things, it should be
borne in mind that these individuals'likely rejection of physical exer-
cise?8, usual lack of experience -or even bad experiences in the past®,
poor fitness level at the start of exercise programmes*® and augmented
perception of exertion'* will mean that the demands, both perceived
and real, will actually be high'2.

Although it is generally accepted that the benefits of exercise
or the reduction of the risks attributed to exercise can be obtained
within a range of 500 to 1.00 MET x minutes per week (equivalent to
150-300 minutes per week of moderate exercise or 75-150 minutes

when working at twice the intensity)', there is strong evidence su-
ggesting that this prescription is insufficient in the obese population,
both when it comes to losing weight and when it comes to keeping
it stable once lost'***1°. Having observed the relationship between
a longer physical activity time and reducing and maintaining body
weight (dose-response)'™', if food intake remains unchanged, the
time should exceed 150 min, with the objective of up to 7 hours per
Week1,2,4,5,6,8,10'

From the review conducted by Donnelly et al*, it can be taken
as a certainty that >150 min/week of moderate-to-vigorous-intensity
activity can reduce weight by about 2-3 kg, but increasing this to
225-420 min/week leads to greater losses (5-7.5 kg). Similarly, 150-220
min/week (1,200-2,000 kcal per week) are sufficient to prevent weight
gain of more than 3% (evidence statement I), but it is necessary to
keep doing at least 200-300 min/week in order not to regain weight
previously lost (regain; evidence statement lla) *. These guidelines are
reflected in subsequent health guides' %1% but other widely refe-
renced proposals are also worthy of note beside them, such as: Ross
etal." with a drop of 7.5 kg (7%) in men with BMI >27kg/m? after 12
weeks of exercise at a constant intensity <70% VO, until 700 kcal per
day (about 60 minutes per day) without nutritional control; or Chiu
et al.” with similar weight losses (6.72 kg, 7%) also after 12 weeks,
but with three weekly training which lasted 60 min, progressing in
intensity from 40 to 80% HRR.

So, it is advisable to start continuous exercise at very low relative
intensities (40-50%) to increase gradually and shift the thresholds to
within a range of 60-70%, and up to 80-90% for capable or more trained
subjects**¢7213 The progression in intensity which both continuous
exercise itself and interventions of greater longitudinal duration permit
when compared to high-intensity exercise'®® ensures an enhanced
oxidative capacity, preserving muscle mass and protecting joints®'?,
while technique and efficiency at higher intensities are also improved.
This is important because many obese patients also present other
medical conditions which can also benefit from moderate exercise
and progressive loads®'®. Additionally, training every or almost every
day of the week favours the habit and contributes to the stability of
progress achieved in the long term?*?, even in children™.

As for the duration of the sessions, although continuous moderate
exercise lasting more than 10 minutes is considered effective in normal
weight subjects (e.g. 40-60% HR or VO, reserve)', in the obese popu-
lation more than 30 minutes®*'®, even approaching 60 minutes''3',
of moderate exercise are needed.

In any event, it is important to remember, as Arad et al."* state,
that in the exercise-based treatment of the obese population, we find
responders and non-responders 2'%; there are inconsistencies in the
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research methodology; and individualised longitudinal monitoring is
needed if we want to get the prescription (dose and type of exercise)
right, regardless of the strategy prescribed.

Strategies

Each specific case can benefit from a specific strategy. Success lies
in analysing the characteristics and needs of subjects in depth, choo-
sing and specifying the goals well, hitting on the ideal prescription and
monitoring it continuously to make adjustments. We are not only faced
with responders and non-responders*'*'> ;human beings are complex
systems' and even the best stimuli tend to stagnate and lose potential
with time'®, Consequently, although different strategies share certain
points or can be combined within a single programme, some preliminary
considerations would seem advisable, at least in 3 main areas:

Specifying objectives

Focussing on improving body composition in general is not the
same as specifying weight loss and/or reducing the fat percentage, or
even achieving an improvement in general health based on lowering
body weight and fat mass when this is not the main goal pursued. Be
that as it may, it is always possible to concomitantly (or not) seek to
improve the physical function and/or fitness and/or quality of life and/
or psychosocial well-being.

The parameters which determine the intensity at which we burn fat
are not the same as those that condition our ability to work at VO, max'>'°.
Moderate-to-high-intensity exercise is recommended to focus more on
reducing fat®'>"*'® -particularly visceral fat and waist circumference'#'%-,
greater weight gain* or cardiorespiratory fitness -increased VO, max'%. It
is also recommended when less time is available. Conversely, moderate
continuous exercise is sufficient to reduce the risk of metabolic syndro-
me -body composition, insulin resistance and glycosylated haemoglo-
bin'%812- or improve physical fitness, endothelial function, lipid profile,
and blood glucose control®®, among other things, but affects weight
and fat reduction and general body composition less*®13,

Since some 11-12 kcal/kg per day are needed to maintain the
changes in body composition after a weight loss intervention?, it would
seem that conservative strategies (moderate exercise) are more easily
extended over time, minimise rejection from the obese population,
generate good habits and lead to significant improvements in health,
with good long-term results??8131417_As already noted, they are also
less traumatic than high-intensity-based strategies', avoiding the
risks of increased pain and bone/ligament/muscle problems*''®, and
reducing anxiety and state changes?®. They also avoid the reduction of
calories in daily activities which can accompany strategies based on
more intense exertion 2,

Focus and type of exercise in the programme

Both what is traditionally known as aerobic exercise'®'® -large
muscle mass mobilised in patterns of continuous exercise, with a
cardiovascular and respiratory focus- and strength training involving

loads or counter-resistance'®'® have led to proven improvements in
body composition in adults'*'® and children"'¢*. |t should be borne
in mind that strength training can be given a metabolic focus by
combining initially neuromuscular exercises and incorporating them
in wide-ranging circuits to generate metabolic demands not dissimilar
to aerobic exercise. Likewise, multicomponent training programmes,
which work on several aspects at the same time, can be presented as
a form of moderate-to-vigorous-intensity continuous exercise, with
improvements in body composition, which has proved effective in both
elderly adults with overweight'®*° and children''2",

And so we differentiate between strategies with focuses which are
distinctly metabolic (cardiovascular and respiratory), distinctly neuro-
muscular (related to strength and/or function) and combinations of
these. Similarly, and regardless of the focus, we should select the main
type of muscle contraction to stress: concentric, eccentric or, once again,
a combination of the two.

Forexample, and although the evidence cannot yet be considered
solid because it is still so new, it seems that eccentric work -such as
backpedalling or braking forward-driven pedal movement- favours
the use of greater muscle mass, with increased neural activation and
mechanical production for lower absolute intensity, meaning that,
once learned, it is ideal in programmes with obese subjects and allows
them to exercise for longer 2%, If, in general, cycling and forms of
exercise where the subject does not bear their own weight (swimming,
exercise on elliptical trainers, rowing) are ideal because they eliminate
the osteoarticular stress which can be demanding for this population,
minimising pain and the risk of injury’?, continuous reverse exercise
using these same methods would be a good alternative for doing long
sets and consuming fat in obese populations. We will probably find out
more about this kind of exercise in the next few years.

Dose format (one long session vs. several shorter
sessions)

In brief, here we are talking about the way to administer the pro-
gramme: if we are interested in one longer session on training days or
doing the same amount of exercise but in numerous micro-sessions
lasting less time.

More than 10 minutes is considered an effective amount of time for
moderate-to-vigorous exercise and such sessions can be accumulated
over the length of the day to meet the daily recommendations and
provide obese individuals with the same benefits'*¢. However, it seems
that these benefits are influenced by the type of exercise performed,
as well as by the parameters evaluated, even for the same volumes,
at least in elderly overweight adults'. For example, with the oft-cited
prescription of walking at least 10,000 steps per day, we find that there
is no solid evidence to back walking in itself when distributed over the
day without any programming or periodisation of rhythms'*. It appears
that dose distribution can affect body composition outcomes when less
metabolically demanding tasks are performed'®.
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Indication

No matter what strategy is used, it is essential to define the load
properly, trying to individualise the parameters as much as possible.
This individualisation needs to be dynamic in order to remain efficient
as initial goals and changes are achieved. Individualising exercise is
like tailoring a suit and, in the case of obesity, continuous adjustments
need to be made to the size and seams of the suit as the programme
progresses. More than a one-off, unchanging measure, exercise pro-
grammes and training in general should be seen as an individualised
process dependent on the results achieved.

To complete a minimum of 7 hours of physical activity at the lower
end of moderate activity, representing about 2,200 kcal/week extra for a
subject weighing 100 kg (420 min at 3 METs; 1 MET = 0.0175 kcal/min/
kg body weight), it is necessary to have a wide range of options and
progress in all the parameters of training depending on the motivations
and possibilities of the subject. It is better to raise first the volume of exer-
cise thanits intensity, progressing more slowly with older people'.Once
this initial load has been assimilated (a couple of week could suffice),
the different parameters can be adjusted, the recommendation being
not to drop beneath 12 weeks (according to most of the literature). We
are focussing only on the continuous exercise here, but, professionally,
the recommendation would be to gradually include forms of interval
training and greater intensities, as well as actual strength work, in the
event of extending the intervention®.

Intensity

With moderate exercise (3-6 METSs), progress from relatively very low
intensities (40-50%), in the vicinity of the first threshold, up to a range
of 60-70%, seeking longer durations and the use of fat. With moderate-
to-intense exercise (>6 METs), progress from these low intensities up to
75-80%, even 85-90% with more capable or trained subjects, in order to
mobilise glucose and increase the metabolic rate and cardio-vascular
demands. The METs of the most common types of activities can be
consulted in the prescribing guidelines or on specialised websites (such
as the Compendium of Physical Activities, extracted from:
https://sites.google.com/site/compendiumofphysicalactivities/home)

Duration and frequency

These variables are necessarily linked to establish the total volume
of exercise. Depending on the intensity and very much depending on
the strategy/strategies selected, achieving at least 30 min/day, 5 days
per week, or increasing this to 60 min, 3 days/week, can be set as an
objective in the first stage to reach 150-220 min/week (1,200-2,000 kcal/
week; >300 kcal/session). Remember that these volumes can be reduced
in proportion to an increase in intensity, provided the subject does not
fall beneath the target calories. In the next stages, the number of training
days and/or the duration of the sessions can be gradually increased to
more than 7 hours per week (225-420 min/week), or at least leaving
no more than one day without training®. The first option would seem

Obesity and exercise in adults

simpler in obese individuals & When the strategy involves several short
sessions per day, this is achieved by starting with micro-sessions lasting
at least 10 minutes to accumulate 30 min/day and then increasing the
length or intensity of the micro-sessions to complete 60 min/day or
about 300 kcal/day. But remember that higher intensities are needed
in each micro-session when this strategy is applied to obese individuals.

When the strategy is based on eccentric exercise, it is possible to
exercise at lower intensities, as already noted, or increase the intensity
as the individual masters the technique, achieving benefit at lower vo-
lumes, in order to accomplish the same overall metabolic expenditure
objectives. In all events, the subject should start very low and get used
to the type of muscle contraction beforehand.

Takeaways

— 150 min of moderate- or vigorous-intensity exercise can re-
duce weight by about 2-3 kg, but increasing this to 225-420
min per week leads to greater loss (between 5 and 7.5 kg).

— 150-220 min per week (1,200-2,000 kcal) are sufficient to
prevent weight gain of more than 3% (evidence statement
), but it is necessary to keep doing at least 200-300 min per
week in order not to regain weight previously lost (evidence
statement lla).

— Itis advisable to start continuous exercise at very low rela-
tive intensities (40-50%) to increase gradually and shift the
thresholds to within a range of 60-70%, and up to 80-90%
for capable subjects.

— Both what is traditionally known as aerobic exercise (large
muscle mass mobilised in patterns of continuous exercise)
and strength training involving loads or counter-resistance
(aimed at improving strength or functionality) have led to
proven improvements in body composition.

— Mixed work in continuous protocols has less impact on
reducing fat than aerobic exercise. However, people with
metabolic syndrome or who are overweight with type Il
diabetes benefit from the combination of both focuses in
a programme.
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Usefulness of interval training to lose weight

Interval training comes from the world of sport. Gerschler-Reindell
called it Interval Training in mid-1950. In 1960, the first scientific studies
in which Astrand, Christensen & Hedman concluded that the intervals
which led to the greatest cardiorespiratory adaptations were those las-
ting 2-3 minutes appeared1. In sport, the aim of high-intensity interval
training (HIIT or HIT) is to improve VO,max, working on the basis that
the total time of the work bouts in HIIT means it is possible to exercise
longer than it is with continuous exercise at the same intensity until
exhaustion. This work takes place at the stage known as metabolic ins-
tability, when the maximal lactate steady state or ventilatory threshold
2 has been passed, at about 80-90% VO, max’.

In recent years, great interest has been shown in HIIT in the exer-
cise and health world, and its use with people with all kinds of medical
conditions, obesity for instance. It should be borne very much in mind
that to apply HIT with such populations, most of the forms used will be

adaptations of those applied in performance sports and, generally, will
not comply with either the intensity or duration of the work intervals
used in them. Untrained subjects (and even more so if they suffer medi-
cal conditions) will barely be able to withstand or even reach such high
intensity loads or maintain the steady VO, max plateau, which in most
cases will coincide with their exhaustion peak, meaning they will only
be able to exercise at these intensities for a very short period of time.
HIIT in these populations involves lowering the intensity considerably,
increasing its range and decreasing the length of the work intervals.

Substantiation

There is no universal definition of HIIT. We will use the one quoted
by Campbell in 2019° which defines it as “episodic short bouts of high
intensity exercise separated by short periods of recovery at a lower
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intensity” or complete rest, but understanding that “high intensity
can be as low as 65% YO,max or as high as maximal exertion, and that
the length of the work bouts can range from 30 seconds to 4 minutes,
or even more. For it to be considered HIIT, there must be at least two
exercise bouts®.

The protocols of interval training are usually divided by intensity
into 3:

— High Intensity Interval Training (HIIT). Approximately 809%-100%
MHR, 65-100% VO,max. This is also known as aerobic interval
training and interval lengths are differentiated.

- Short, up to 1 min, atapproximately 90%-100% MHR, VO, max.

- Long, 1 to 4 min, at approximately 60-89% MHR, 65%-89%
VO,max (vigorous aerobic intensity), which can be within
the individual's aerobic capacity. For most people, this can
be equated with an intensity that, if done without rest, could
be maintained for 5 to 10 min before fatigue.

— Sprint Interval Training (SIT).

Short exercise reps, 8 to 30 seconds at 100% YO,max or more and
recovery periods lasting between 1 and 4 min.

Repeated Sprint Training (RST), characteristic of team sports, is also
distinguished from Speed Strength Training, for sprinters, in the world
of sport'. Technically, SIT,RST and Speed Strength Training do not come
under HIIT because the goal is not to improve VO, max and their intensity
is above 90% VO, max.

Exercise beneath the intensities defined, 55-69% MHR, 40-59%
VO,max., is called Moderate-Intensity Continuous Training (MICT).
““Traditional” stable-state exercise for a set period of time (usually
20-60 min)*.

Systematic reviews with meta-analysis®® compare the effects of
MICT with HIIT/SIT to measure their effectiveness in adults regarding the
management of overweight and/or obesity. Although the adjustments
are always specific to the training method used and the variables that
define the load applied, they generally conclude that HIIT/SIT is more
effective than MICT when it comes to losing weight and has two big
advantages: a) up to 40% less time dedicated to training can yield the
same benefits as a similar time commitment and/or similar energy
expenditure. b) it leads to greater activation of all the factors needed to
consume fat as an energy substrate during exercise (hormone secretion,
transportation through the bloodstream and greater mitochondrial
consumption) and after exercise (through excess post-exercise oxygen
consumption - EPOC), favouring lipolysis.

The intensity of exercise plays an important role in regulating body
composition and local fat consumption in obese people, who often
suffer some kind of lipid metabolism disorder. If the exercise is not suffi-
ciently intense, the effect of regulating insulin and improving exercise
resistance is significantly weakened or may even disappear. Improving
insulin sensitivity lies in muscle contraction and HIIT/SIT involves a larger
proportion of muscle fibres than MICT. HIIT/SIT produces an oxidative
increase in skeletal muscle, improving insulin sensitivity and glycaemic
control, proving more effective than MICT*”.

Obesity and exercise in adults

Strategies

Epidemiological data show that most adults do not meet the
recommended exercise guidelines to prevent weight gain‘, the main
reason being a lack of time®. Some authors attribute the rapid acceptan-
ce of HIIT/SIT at sports centres to the shorter time spent in each session
to achieve the same results’.

General considerations

The application of HIIT as a way of reducing body fat is the primary
objective of millions of people. Its actual effectiveness when it comes to
solving a social problem in most cases caused by an inadequate diet is
another question? Exercise, be it MICT or HIIT/SIT, unless applied in very
high volumes, does not by itself lead to significant changes in weight
loss and should, therefore, be a component of a long-term obesity
management programme®>'%, The effects of exercise on blood lipid
levels in overweight or obese individuals depend on their blood lipid
levels prior to exercise, the intensity of the exercise, the duration of the
exercise, body composition, caloric intake, metabolic rate and lifestyle,
so all these factors must be taken into account.

Total energy consumption plays a more critical role in weight
loss than exercise intensity®, so effective body weight loss should be
associated with caloric restriction and the other aspects mentioned10.
These factors are generally poorly controlled or not controlled at all.
In the review published by Keating et al. in 20174 which includes 31
studies with meta-analysis comparing MICT with HIIT (n=17) and SIT
(n=14), only 26% took them into account.

Animportant aspect to bearin mind is the influence of exercise on
intake habits. HIIT reduces energy intake and, because it involves higher
energy expenditure during exercise, fosters a greater negative energy
balance. HIIT has been shown to produce more beneficial changes in
appetite regulation than MICT and SIT, has been found to suppress
energy intake after exercise to a greater extent in overweight men and
reduces perceptions of hunger and satiety after exercise significantly
more than MICT. To date, there has been no long-term research into the
impact of MICT and HIIT/SIT on changes in sedentary behaviour, usual
levels of physical activity, diet or energy expenditure, examining the
adoption of and long term compliance with HIIT/SIT and MICT protocols
in real-world settings, or compliance with the intensities established”.

Meanwhile, the variable that most affects daily energy consump-
tion is Non-Exercise Activity Thermogenesis (NEAT), which spans all the
activities of daily life not associated with programmed exercise. NEAT
could account for between 15 and 50% of energy expenditure. Obesity
is currently associated with decreased NEAT, mainly in the workplace,
obese people being more prone to low NEAT and sedentary lifestyles.
Therefore, regardless of the exercise intensity, obesity management
programmes should be accompanied by increased NEAT. Adapting the
workplace so that subjects can walk at a leisurely pace for 2.5 hours per
day leads to a weight loss of 20 to 30 kg/year in obese individuals without
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inducing compensation or a decrease in activity or energy expenditure
during non-working hours™.

Adaptation and tolerance level

Is it appropriate and/or possible to do long-term high-intensity work
with obese adult populations who are usually sedentary? SIT protocols
are extremely difficult and are unlikely to be tolerated or enjoyed by
previously inactive individuals or populations with obesity*'2'3, Non-
athletes with obesity/overweight will have trouble tolerating HIIT/SIT
without getting their bodies used to MICT beforehand. HIIT/SIT can
cause not only musculoskeletal disorders (injuries), but also psycholo-
gical disorders leading to the abandonment of such exercise’. However,
some authors advocate training aerobic capacity from the outset via
HIIT before MICT in individuals presenting low fitness levels, obesity,
cardiovascular disease or metabolic disorders®.

Motivation and adherence

The American College of Sports Medicine has published annual
worldwide trends in fitness in ACSM’s Health & Fitness Journal for the last
14 years. The instrument used is a survey covering 38 possible trends in
order to establish and be able to compare the fitness trends in Europe,
North and South America, and Asia. In its latest study', 56,746 surveys
were sent electronically to professionals from the sector and 3,037 of
these from more than 40 countries responded. HIIT has featured among
the top 3 trends since 2014 and in the latest survey (2020), while it was
not even in the top 20 in Asia, held first place in North America, second
in Europe and seventhin South America. In the “exercise for weight loss”
trend (involving diet and an exercise programme) for 2020, it held first
place in South America and Asia, sixth in Europe and eleventh in North
America. There can be little doubt that these data demonstrate the
wide acceptance of HIIT and weight loss programmes for a population
which exercises regularly. Are these trends just as motivating for the
obese adult population?

As previously stated, there have been no long-term studies on HIIT
in obese populations, with most lasting between 2 and 14 weeks?, barely
sufficient time to generate true adherence to exercise and not enough
to produce stable adaptations in the body. The results speak of weight
loss in the short term, but none of them talks about the long term.
How long will the outcomes last when training is no longer continued?
Weight loss maintenance is defined as losing at least 5% of body weight
or reducing the body mass index by at least 1 unit and keeping weight
below this minimum amount for at least 1 year®.

How long can an obese individual keep up HIIT as a training method
and lifelong habit? The willingness and ability of people to adhere to
HIIT/SIT on a long-term basis is currently unknown. More research is ne-
eded into the scope of psychological responses to HIIT/SIT and MICT in
obese populations compared to regular intensity-independent exercise®.

It is important to note that failing to achieve the desired results is
strongly associated with the stress generated by the need to lose weight,

feelings of guilt and failure leading to non-attendance'™¢. Considering
that adherence to exercise is the key to long-term weight loss, it may
be more appropriate to propose a long-term programme which is
progressive in terms of intensity, thereby decreasing the likelihood of
having to stop constantly due to musculoskeletal problems or psycho-
logical factors, relieving the stress produced by the need to lose weight
in the short term and seeking to mobilise and activate the metabolism
every day, increasing energy expenditure. The aim should be for the
subject to switch from their initial extrinsic motivation (weight loss by
prescription) to intrinsic motivation (enjoyment of the activity itself),
key to adherence to and continuity with the programme. To this end, it
is essential to take into account such important aspects as socialisation
(group activities with the same objectives), positive feedback (directed
by an empathetic monitor with motivational skills) and activities that,
as far as possible, are pleasant for the subjects.

Indication

Safety

Individuals must pass a medical examination beforehand showing
that they are fit to train at the intensities set for HIIT/SIT. Existing scientific
evidence shows that HIIT is safe and effective for almost all types of
populations and conditions*®. The safety of SIT for clinical populations,
including the obese, has not been established*. In the review published
by Jelleyman et al.'’, only 34% of the studies report adverse events.
Out of a total of 18 musculoskeletal injuries incurred in exercise, 14
occurred with HIIT.

Load variables

These must be established, butin a general manner, without being
too strict and adapting to the specific needs of each type of population.
Such a broad range of intensities can make it difficult for health pro-
fessionals to plan suitable programmes in an optimal manner. Further
research should be conducted into suitable, optimal doses for each type
of population, because these have not been established?.

The fundamental goal of HIIT in obese populations is to reduce
the body fat percentage. The variables to determine for general appli-
cation are:

— Type of exercise: dynamic, involving a large proportion of the mus-
cle chains in the body. Activities like running, swimming, cycling,
rowing, boxing and others based on running and multi-joint exer-
cises and on multiple planes. With obese populations, assessment
is required to determine the appropriacy of complex exercises
(Olympic exercises and variants, burpees, jump training, suspended
push-ups, etc) and equipment (dumbbells, Olympic bars, high bars,
thick ropes, etc ) that cause great stress to the joints and/or may
resultininjuries due to, forexample, lack of strength and technique,
speed of movement, eccentric work, etc..

— Weekly frequency: Reducing the physiological profile (intensity
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and duration) of HIIT for obese populations makes more frequent

sessions possible. The goal should be to exercise every day.

— Intensity: approximately 80-100% MHR, 65-100% VO, max.

— Volume:the total working time in HIIT is usually between 4 and 20-
30 min, plus 10 min of warm-up-activation and 5-10 min to cool
down, making for a total time of between 24 and 50 min per session.

— Work-to-rest ratio and rest between repetitions and/or sets: Work-to-
rest ratio of 1:4 to 2:1. Beginner 1: 2; Intermediate 1: 1; Advanced
2: 1. With obese populations, short intervals of up to 60 seconds
are the most common, while those of 30 seconds are considered
more acceptable because they are less stressful. When working
with intervals of 30 seconds, progressively increase to 4 sets of 6
intervals with rest between intervals of 1:1 and between sets of 1
to 2 minutes. When working with intervals of up to 60 seconds,
progressively increase up to 2 sets of 6 intervals with rest between
intervals of 1:1 and between sets of 2 minutes. When working by
intervals, sets are not necessary?.

— Intensity indicators and session assessment: The new technology on
the equipment at sports centres and/or the user's own devices
can be used to programme and control exercise. The simplest way
is probably by %MHR with submaximal HIIT. To minimise the HR
error, the heart rate reserve or Karvonen formula should be used.
Another simple way is to use the Borg rating of perceived exertion
scale (RPE). Its ease of use makes it well suited for all protocols
and it also takes into account psychophysical aspects such as
rest and a number of subjective factors. The scale is specific for
each type of exercise and, once the subject is familiar with how
to use it, is highly valid and reliable. Values of 17-18 (6-20 scale)
and 7-8 (1-10 scale) for obese populations are a good indication
that HIIT has been carried out at the right intensity 2.

As for the time of day for HIIT, it should be borne in mind that this
type of training greatly activates the sympathetic nervous system and
causes a significant decrease in parasympathetic reactivation afterwards.
It is, therefore, not recommended at the end of the day so that the
subject can rest properly’.

Takeaways
— Both long-term HIIT and MICT lead to clinically significant
fat loss.

— Existing scientific evidence shows that HIIT is safe and effecti-
ve for almost all types of populations and conditions.

Obesity and exercise in adults

— Dynamic exercises involving a large proportion of the muscle
chains in the body should be performed.

— Start with intervals of 30 to 60 seconds and a 1:2 work-to-
rest ratio.

— In order to be effective managing obesity, such exercise
should be complemented with dietary intervention and
the adoption of healthy habits, increasing total daily energy
expenditure.
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