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SUMMARY: Obesity is a multifactorial disease, affecting, along with overweight, over a third of the adult population worldwide.
Although weight control is beneficial, the problem of poor compliance in weight loss programs is well known. Therefonet, differe
strategies have been described against overweight. Among them, strategies such as intermittent fasting, time-restricded feeding
Ramadan fasting have been identified. In recent years, other strategies such as nutritional supplementation have gained signifi
weight loss, mainly due to focusing on body composition is even more important than overall weight. In this sense, con§umption
nutritional supplements in athletes and sedentary people have shown beneficial effects. Also, supplement intake sumieapiraein,
and beta-hydroxy-beta-methylbutyrate; combined with resistance training resulted in an increased body weight and fatSge mass.
although resistance training increases muscle mass and resting metabolic rate, it does not result in weight loss withestticéitomi
Despite this, it seems even without caloric restriction, has favorable effect on body composition because it decreasewxfatingss
abdominal fat. According to the evidence, our review suggests that a strategy for improving body composition might eixedise a
protocol that includes intermittent fasting, nutritional supplementation intake, and resistance training.
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INTRODUCTION

The current obesity epidemic in developed countrieSwinburnet al, 2004; Paret al, 2014). Because of its
is staggering in terms of its magnitude and public healBignificant effects on health, medical costs, and mortality,
impact. Prevalence estimates of overweight and obesipesity has become a public health concern.
reported by the World Health Organization in 2014 showed
that 39 % (1.9 million) of adults aged 18 and over were Excess adiposity is an established risk factor for all-
overweight, and of these 13 % (600 million) were obesgause mortality and a public health burden (Tobias & Hu,
(World Health Organization, 2016). 2018; Jaackst al, 2019). Lifestyle intervention is the first-
line therapy to treat obesity and prevent the associated
Obesity is a multifactorial disease, affecting, alongomorbidity, even if its success is often limited (Yannakoulia
with overweight, over a third of the adult populatioret al, 2019). Although weight control is beneficial, the
worldwide (Chookt al, 2019) with an increasing prevalenceproblem of poor compliance in weight loss programs is well
(NCD Risk Factor Collaboration, 2017). It is defined agnown (Dansingeet al, 2005). Even where reduced weights
abnormal or excessive fat accumulation that presents a rigle maintained, many of the benefits achieved during weight
to health. The metabolic disorders associated with obesityss, including improvements in insulin sensitivity, may be
such as type 2 diabetes, hypertension, and hyperlipidenaigenuated due to non-compliance or adaptation (Henry
are known signs of what is now described as the metabadic, 1985). Sustainable and effective energy restriction
syndrome (Spiegelman & Flier, 2001; Ezzati, 2004strategies are thus required.
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Intermittent fasting. As obesity rates climb, there isshown to increase protein oxidation due to enhanced
increasing focus on dietary interventions, which achievgluconeogenesis by extended fasting, meanwhile a decrease
initial but often unsustained weight loss (Howatdal, in nonprotein respiratory quotient (npRQ) appears to be
2006). There is recent interest in the use of fasting for tihdicative of enhanced fat loss by increasing fat oxidation
treatment of obesity (Collier, 2013a,b) and diabetes (Fundyle to the prolonged daily fasting period (Angbal., 2018;
2016; Mattsoret al, 2017). Current guidelines recommendravussinet al., 2019). Likewise, TRF has described a
continuous energy restriction (CER) along with alecrease in Fat Mass (FM) of resistance-trained males (Moro
comprehensive lifestyle intervention to obesity treatmengt al, 2016). Other kinds of IF, such IER or Intermittent
However, there has been increased interest in identifyilignergy Restriction + Mediterranean Diet (IER+MED), have
alternative dietary weight loss strategies that involvghown to generate a loss of body weight and FM, too (Harvie
restricting energy intake to certain periods of the day et al, 2011; Gnanoet al, 2015; Panizzat al, 2019). RF
prolonging the fasting interval between meals (i.eproduced a weight loss through an increased energy
intermittent energy restriction, IER). These strategies incluégxpenditure (Lessan & Ali, 2019).
intermittent fasting (IF; >60 % energy restriction on 2—-3
days per week, or on alternate days) and time-restricted  The RF has shown metabolic benefits in previous
feeding (TRF; limiting the daily period of food intake to 8-studies (Fernandet al, 2019), which include greater
10 h or less on most days of the week) (Ryneieas, 2019). circulating levels of high-density lipoprotein cholesterol
IF covers a broad class of interventions that alternate perideL-C), and reductions in blood pressure and circulating
of eating and extended fasting, where it is associated wl#vels of low-density lipoprotein cholesterol (LDL-C), total
substantial weight loss in short periods of time, during aroumtiolesterol and glucose (Saletal, 2013; Kulet al, 2014,
8 to 12 weeks. IF interventions include periodic 24-houvlazidiet al, 2015; Gill & Panda, 2015; Chowdhuweyal,
fasts, intermittent energy restriction (e.g., the 5:2 diet), ar16; Gabeét al, 2018; Suttoret al, 2018; Jamshest al.,
time-restricted feeding that includes Ramadan fasting (R2019; Wilkinsonet al, 2020). These changes were shown
On in vivo models, IF has been found to improvean healthy participants as well as in patients with chronic
cardiometabolic health, reduce cancer incidence, reduce tlieesses or disorders such as the metabolic syndrome.
rate of tumor growth, regenerate organs by increasing stétowever, this kind of fasting has shown mixed results on
cell production, and increase lifespan (Mattsbal; Harvie  people with type 2 diabetes mellitus, especially in terms of
& Howell, 2017). Meanwhile in humans, data on IF is limitedhe profile of lipids in the circulation. Although beneficial
but suggest that it decreases body weight, insulin levels, the case of many parameters including reduced FM
blood pressure, inflammation, and appetite, and that (iAlharbi et al, 2017) and improved glycaemic control
improves insulin sensitivity and lipid profiles (Mattseth (Khatib & Shafagoj, 2004), several studies have shown
al.; Antoniet al, 2017; Tinsley & Horne, 2018). unfavorable effects of RF on lipid profiles in people with
diabetes (Comoglet al, 2003; Yarahmadet al, 2003;

There is increasing interest in the use of IER foKhatib & Shafagoj; Khale@t al, 2006), although neutral
weight management and thus disease risk (Johnstone, 2(8ffects on lipid profile has also been described (Bethat,
Seimonet al, 2015). In effect, clinical trials show IER can2006; Alharbiet al). As such, more research into the effects
lead to significant reductions in body weight and adiposityf RF on people with diabetes is needed, and care needs to
either comparable to or greater than CER (Hawa, 2010, be taken when people with diabetes follow the RF.

2013; Varadyet al, 2013; Bhutanet al, 2013; Klempeét

al., 2010; Daviset al, 2016). However, despite evidenceNutritional supplementation.Multiple factors involved in
suggesting IER might be beneficial for weight loss in someeight loss have been described. Most popular weight loss
individuals with overweight or obesity (Hana¢al, 2010, programs are able to reduce body weight within the first
2013; Varadyet al; Bhutaniet al; Klempelet al; Daviset few weeks; despite the weight lost, a significant amount
al.), there are concerns about the efficacy of IER and tivecludes losses in both lean body mass (LBM) and FM, as
potential overeating on unrestricted days that is seen in awell as changes in fluid status. The loss of LBM impedes
mal (Harvie & Howell, 2016) and some human modelsustainability by causing lowered resting energy expenditure,
(Laessleet al., 1996). fatigue, declines in neuromuscular function, and increased

injury risk (Ravussiret al, 1988; Tsai & Wadden, 2005).

In relation to the body weight, TRF has shown tdloreover, the metabolic decline that occurs after LBM loss
facilitate weight loss through the meal-timing interventionsesults in a subsequent body fat overshoot, or a regain in
by decreasing appetite rather than by increasing enerigyl (Dulloo et al, 2012), thereby producing unfavorable
expenditure, where TRF showed lowered values of ghreloompounded changes in body composition. In an effort to
and leptin (Ravussiet al, 2019). In this sense, TRF hasoffset this LBM loss, some supplements have been
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researched to augment weight loss or improve bodyief a period as 3 days has been shown to produce a
composition, including but are not limited to: proteinsignificant increase in skeletal muscle volume and exercise
creatine and beta-hydroxy-beta-methylbutyrate (HMB). performance. Furthermore, creatine supplementation
combined with RT resulted in a 6.3 % increase in body weight
Achieving an adequate muscle mass is a key factand fat-free mass (FFM) after a 12-week treatment period
for sports performance as well as for attaining a good bo@yolek et al, 1999). However, not all investigations
image.Thus, muscle is increasingly being recognized aslamonstrate a positive effect of creatine supplementation
key tissue for the maintenance of an adequate health statissa vis body composition (Tipton & Wolfe, 2004; Chilibeck
(Argilés et al, 2016). Here, the Resistance Training (RTgt al, 2007; Tiptoret al, 2007; Sakkast al, 2009; Bemben
plays a pivotal role in development of muscular hypertrophst al, 2010).
and as against sarcopenia; where it has been well documented
that RT enhances skeletal muscle hypertrophy, and greater  The HMB shows anabolic and anti-catabolic actions
RT volume is associated with higher muscle protein turnover skeletal muscle (Wilkinsoet al, 2013). However, studies
(Burd et al, 2010). According to numerous studies, postexamining HMB supplementation and RT have reported
exercise supplements, particularly whey protein, acutelyixed results (Jowket al, 2001; O’Connor & Crowe,
stimulates significant increases in post-exercise mus@807). Recently, two studies using HMB in its free-acid form
protein synthesis (Atherton & Smith, 2012). (HMB-FA) have shown exceptional improvements in LBM
in resistance-trained men (Wilsen al., 2014; Loweryet
Multi-ingredient performance supplements (MIPShI., 2016). Loweryet al combined HMB-FA with ATP,
intended for consumption in close proximity to RT arevhereas Wilsoret al. supplemented HMB-FA alone. In
extremely popular among young males (Masgad, 1995; conjunction with 12 weeks of periodical resistance training,
Young & Stephens, 2009) and athletes (Erdetat, 2007). participants increased LBM by ~8.5 kg and ~7.5kg,
The composition of MIPS varies widely, but the principleespectively.
ingredients generally include proteins, creatine monohydrate,
HMB, caffeine, beta alanine, the branched chain amino aci@gsistance training. Resistance or strength training is
(BCAAs) such as leucine, isoleucine, and valine, as well &aown to increase LBM and muscle strength (Deschenes &
L-citrulline, and L-arginine. Most of these ingredients hav&raemer, 2002). However, although RT increases muscle
shown to exert ergogenic effects during aerobic andass, it does not result in weight loss without caloric
anaerobic exercise or facilitate muscle hypertrophy over thestriction. But, RT even without caloric restriction, has fa-
course of a RT period in untrained participants (Artli vorable effect on body composition because it decreases FM
al., 2010; Salet al, 2010; Fukudat al, 2010; Smittetal, including abdominal fat (Huntest al, 2002; Cuffet al,
2010). 2003; Tresierras & Balady, 2009). On this sense, the most
commonly cited reason for the reduction of FM and body
Protein has been widely used for athletes, highly aereight by RT is that resting metabolic rate (RMR)
tive and sedentary people as a muscle growth and perfthreoretically increases as LBM increases (Pratiey, 1994,
mance-enhancing product, where high-protein and lovibolezal & Potteiger, 1998; Lemmet al, 2001), resulting
carbohydrate diets are applied for weight-loss purposesinta steady state increase in total energy expenditure and a
plays a critical role in countless physiological processes aorresponding negative shift in energy balance.
the body. The current Recommended Dietary Allowance
(RDA) for healthy individuals is 0.8 g/kg/day (Kagbal, The contribution of resistance exercise to resting
2016). However, protein intake of at least 1.4—1.6 g/kg/dagetabolic rate (RMR) through increased (FFM), elevated
(Jageret al, 2017) could be more suitable for activecatecholamine levels, and excess post-exercise oxygen
individuals attempting to optimize training adaptations. consumption (EPOC) has been established. Thus, through
increasing RMR, resistance exercise may contribute to
Creatine is another type of sport supplements andiiecreased daily energy expenditure, net negative energy ba-
the most beneficial ones, based upon years of scientifance, and therefore increased weight loss (Jeffrey, 2002).
research (Campbedt al, 2007). Creatine supplementation
increases total creatine as well as phosphocreatine stores in  Fat oxidation occurs during RT when fat is broken
the muscle allowing to increase LBM (Willoughby & down to obtain energy, where it types of exercise can cause
Rosene, 2001; Kerksiak al, 2009), enhances exercise peran increase in fat oxidation, both acutely and chronically
formance (Kreider, 2003) and increases training volum@®lelby et al, 1993; Pratleyet al), through the increased
(Voleket al, 1997) in individuals engaged in RT. Accordinguse of carbohydrate (CHO) to replenish glycogen stores in
to Ziegenfust al (2002), creatine supplementation for ashe muscles (Melbwt al). Glycogen is the stored form of
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glucose that supplies the muscles with energy durimglary la tasa metabdlica en reposo, este no provoca pérdida de peso
exercise. Because CHO is being stored at a greater rate ftafestriccion caldrica. Pese a ello, tiene un efecto favorable sobre la

exercise than before exercise, the body must utilize fat a§2g"POsicion corporal porque disminuye la masa grasa, incluida la

rasa abdominal. Nuestra revision sugiere que una estrategia para

primary source for energy. Increases in fat oxidation m%{ejorar la composicién corporal podria ser la utilizacion de un pro-

also be attributed to an increase in catecholamines, WhigRoio mixto que incluya el ayuno intermitente, el consumo de su-
results in an increased rate of lipolysis or fat oxidatioplementos nutricionales y el entrenamiento de resistencia.

(Pratleyet al).
PALABRAS CLAVE: Peso corporal; Ayuno; Entrena-

Focusing on body composition is essential becaugtento de Resistencia; Suplementos.

even more important than overall weight loss is sustainably

losing FM while maintaining LBM. The strategies to pre-

serve LBM during dietary-induced weight loss in patientBEFEREl\ICES

with obesity include a combination of RT and a sufficient

intake of high—quality prOtein (Verreijeet al, 2015)' Alharbi, T. J.; Wong, J.; Markovic, T.; Yue, D.; Wu, T.; Brooks, B.;
Hetherington, J.; Seimon, R.; Gibson, A. A.; Toth,&€al Brief report:
Ramadan as a model of intermittent fasting: Effects on body

CONCLUSIONS composition, metabolic parameters, gut hormones and appetite in adults
with and without type 2 diabetes mellit@bes. Med., 85-7, 2017.

Anton, S. D.; Moehl, K.; Donahoo, W. T.; Marosi, K.; Lee, S.; Mainousai,

. . R . . A. G.; Leeiwenburgh, C. & Mattson, M. P. Flipping the metabolic
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