Can trained individuals
lose fat and build muscle
at the same time?
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Fat mass

Body
composition

Fat-free mass
• Muscle
• Bones
• Organs
• Water (TBW, ICW, ECW)

Body
recomposition
• The adaptive phenomenon in
which muscle mass (FFM) is
gained and fat mass is lost
concomitantly

What are the primary variables at play?

-

Differences between Body Weight & Body Composition
How is Body Composition being assessed?
Training Status of the Subject
Nutritional Intake
Sleep
Hormonal Profile
& much, much more that we don’t fully understand yet!

The curious case of
scale

What do we need to build
muscle?
• Resistance training
• Mechanical tension
• Stimulates protein synthesis
• Protein turnover (protein synthesis >
protein breakdown)
• You can build muscle in a caloric surplus
or caloric deficit!

What do we
need to do to
lose fat?
• Fat loss is a bit more understood than
muscle building
• We understand Thermodynamics law
and overall concept of energy balance
on weight gain and weight loss (CICO)
• We understand “3500 calories rule”
• Overall, caloric deficit plays a key role
in fat loss, but…..

Let’s Dive Into the Literature 👨💻👨🔬🧬🔬

Data from
our lab

Rauch et al., 2017

Data from our
lab

Rauch et al. 2017

Why do you think that more people lost fat
and gained muscle in the second study?
• Training status
• Controlling for nutrition
intake

Other Research: Controlling for Nutrition Intake
& Examining its Impact on Body Composition Outcomes

+2.1kg

+0.6kg

Participants were split into 2
groups, low protein (LP 0.9 g/kg) and high protein
(HP 2.5 g/kg), while undergoing an upper-lower RT
split, 4X /week.

Another
important factor
that can impact
body composition

Sleep + Calorie
Restriction

WANG et al. 2018

• All things were equal except the sleep restricted group slept
90 minutes less than the other group, five nights per week. For
the other 2 days of the week, they were allowed to sleep ad
libitum. The other group slept normally the entire time.
• CR: ~ 200kcal

The Journal of Physiology

P = 0.20) (Fig. 3).
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Figure 2. FSR of myofibrillar proteins throughout the sleep
intervention
NS, SR and SR+EX groups. Bars are the mean ± SD. ∗Significant
difference from both NS and SR+EX conditions; one-way ANOVA
(P < 0.05).

! Sleep restriction has previously been associated with the loss of muscle mass in both human

Key points

• Normal sleep (NS): 8 h time in bed

! The rate of myofibrillar protein synthesis (MyoPS) is a key variable in regulating skeletal muscle
and animal models.

!
!

• Sleep restriction (SR): 4h TIB

mass and can be increased by performing high-intensity interval exercise (HIIE), although the
effect of sleep restriction on MyoPS is unknown.
In the present study, we demonstrate that participants undergoing a sleep restriction protocol
(five nights, with 4 h in bed each night) had lower rates of skeletal muscle MyoPS; however,
rates of MyoPS were maintained at control levels by performing HIIE during this period.
Our data suggest that the lower rates of MyoPS in the sleep restriction group may contribute
to the detrimental effects of sleep loss on muscle mass and that HIIE may be used as an
intervention to counteract these effects.

• Sleep restriction and exercise group (SR+EX)

Abstract The present study aimed to investigate the effect of sleep restriction, with or
without high-intensity interval exercise (HIIE), on the potential mechanisms underpinning
previously-reported sleep-loss-induced reductions to muscle mass. Twenty-four healthy, young
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Roadmap for body recomposition

1-The rate of weight
loss should be slow
• Track body composition and body weight,
but the rate of weight loss should be slow:
• 0.7-1% of current body weight per
week

International Journal of Sport Nutrition and Exercise Metabolism, 2011, 97-104
© 2011 Human Kinetics, Inc.

Effect of Two Different Weight-Loss Rates
on Body Composition and Strength
and Power-Related Performance in Elite Athletes

Slow group

Fast group

Time

8.5 weeks

5.5weeks

Fat mass lost

11 pounds

7pounds

Fat-free mass
gained

2 pounds

-0.66 pounds

Ina Garthe, Truls Raastad, Per Egil Refsnes, Anu Koivisto, and Jorunn Sundgot-Borgen
When weight loss (WL) is necessary, athletes are advised to accomplish it gradually, at a rate of 0.5–1 kg/
wk. However, it is possible that losing 0.5 kg/wk is better than 1 kg/wk in terms of preserving lean body mass
(LBM) and performance. The aim of this study was to compare changes in body composition, strength, and
power during a weekly body-weight (BW) loss of 0.7% slow reduction (SR) vs. 1.4% fast reduction (FR).
We hypothesized that the faster WL regimen would result in more detrimental effects on both LBM and
strength-related performance. Twenty-four athletes were randomized to SR (n = 13, 24 ± 3 yr, 71.9 ± 12.7 kg)
or FR (n = 11, 22 ± 5 yr, 74.8 ± 11.7 kg). They followed energy-restricted diets promoting the predetermined
weekly WL. All athletes included 4 resistance-training sessions/wk in their usual training regimen. The mean
times spent in intervention for SR and FR were 8.5 ± 2.2 and 5.3 ± 0.9 wk, respectively (p < .001). BW, body
composition (DEXA), 1-repetition-maximum (1RM) tests, 40-m sprint, and countermovement jump were
measured before and after intervention. Energy intake was reduced by 19% ± 2% and 30% ± 4% in SR and
FR, respectively (p = .003). BW and fat mass decreased in both SR and FR by 5.6% ± 0.8% and 5.5% ± 0.7%
(0.7% ± 0.8% vs. 1.0% ± 0.4%/wk) and 31% ± 3% and 21 ± 4%, respectively. LBM increased in SR by 2.1%
± 0.4% (p < .001), whereas it was unchanged in FR (–0.2% ± 0.7%), with significant differences between
groups (p < .01). In conclusion, data from this study suggest that athletes who want to gain LBM and increase
1RM strength during a WL period combined with strength training should aim for a weekly BW loss of 0.7%.
Keywords: energy restriction, strength training, hypertrophy
Weight loss in athletes is generally motivated by a
desire to optimize performance by improving powerto-weight ratio, making weight to compete in a certain
weight category, or for aesthetic reasons in leanness
sports. Because of the negative effects of rapid weight
loss and long periods of restricted energy intake (Hall &
Lane, 2001; Koral & Dosseville, 2009; Umeda, Nakaji,
Shimoyama,Yamamoto, & Sugawara, 2004), existing
literature recommends a gradual weight loss through
moderate energy restriction, promoting a weekly weight
loss of 0.5–1 kg (Fogelholm, 1994; Rankin, 2002). To
induce a weight loss of 0.5–1 kg/wk, an energy deficit
corresponding to 500–1,000 kcal/day is needed. This can
be achieved by reduced energy intake, increased energy
expenditure, or a combination of the two.

2006; Koral & Dosseville, 2009). Strength training in
combination with mild energy restriction can preserve
LBM during weight-loss periods in overweight sedentary subjects (Kraemer et al., 1999). Therefore, to make
weight-loss interventions as effective as possible, we
combined energy restriction with strength training to
alleviate the expected negative consequences on LBM
and performance.
Finally, when the weight-loss goal is fixed, most
athletes choose to use the shortest amount of time to reach
the goal to avoid extended periods of fatigue. There are
probably different implications of reducing daily energy
intake by 500 or 1,000 kcal, and a reduction of 1,000 kcal
can compromise recovery and impair training adaptations
in athletes, especially in those with an already low energy

To compare changes in body composition and
performance during a weekly body-weight loss of 0.7%
(slow group) or 1% (fast group)

2-Do not decrease protein when dieting
When we reduce calories intake, we do not reduce protein!!!

BASIC SCIENCES

Increased Protein Intake Reduces Lean Body
Mass Loss during Weight Loss in Athletes
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• To compare the influence of high-protein with normal protein diet on
lean body mass loss during short-term weight loss in athletes
ABSTRACT

METTLER, S., N. MITCHELL, and K. D. TIPTON. Increased Protein Intake Reduces Lean Body Mass Loss during Weight Loss in
Athletes. Med. Sci. Sports Exerc., Vol. 42, No. 2, pp. 326–337, 2010. Purpose: To examine the influence of dietary protein on lean
body mass loss and performance during short-term hypoenergetic weight loss in athletes. Methods: In a parallel design, 20 young
healthy resistance-trained athletes were examined for energy expenditure for 1 wk and fed a mixed diet (15% protein, 100% energy) in
the second week followed by a hypoenergetic diet (60% of the habitual energy intake), containing either 15% (È1.0 gIkgj1) protein
(control group, n = 10; CP) or 35% (È2.3 gIkgj1) protein (high-protein group, n = 10; HP) for 2 wk. Subjects continued their habitual
training throughout the study. Total, lean body, and fat mass, performance (squat jump, maximal isometric leg extension, one-repetition
maximum (1RM) bench press, muscle endurance bench press, and 30-s Wingate test) and fasting blood samples (glucose, nonesterified
fatty acids (NEFA), glycerol, urea, cortisol, free testosterone, free Insulin-like growth factor–1 (IGF-1), and growth hormone), and
psychologic measures were examined at the end of each of the 4 wk. Results: Total (j3.0 T 0.4 and j1.5 T 0.3 kg for the CP and HP,
respectively, P = 0.036) and lean body mass loss (j1.6 T 0.3 and j0.3 T 0.3 kg, P = 0.006) were significantly larger in the CP
compared with those in the HP. Fat loss, performance, and most blood parameters were not influenced by the diet. Urea was higher in
HP, and NEFA and urea showed a group ! time interaction. Fatigue ratings and ‘‘worse than normal’’ scores on the Daily Analysis of
Life Demands for Athletes were higher in HP. Conclusions: These results indicate that È2.3 gIkgj1 or È35% protein was significantly
superior to È1.0 gIkgj1 or È15% energy protein for maintenance of lean body mass in young healthy athletes during short-term
hypoenergetic weight loss. Key Words: NUTRITION, EXERCISE, BODY COMPOSITION, PERFORMANCE

• A reduction in caloric intake of 40% for a two-week period in two groups:
• High protein group: 2.3 g/kg body mass
• Normal protein group: 1.0 g/kg body mass

M

aking weight is a significant issue in sports
nutrition. Many athletes restrict energy intake to
achieve a certain body mass category, aesthetic
reasons or to attain a better force-to-mass ratio to improve
performance. However, a hypoenergetic diet may result in a
significant loss of lean body mass (18), perhaps leading to
compromised performance (9).
Recently, data have accumulated suggesting that increased protein content of the diet, particularly in combination with exercise training, may increase weight loss and
reduce the loss of lean body mass in overweight and obese
subjects (18,19,21,24,28). This preservation of lean mass
has been attributed to the increased essential amino acid

Leucine stimulates the initiation of translation and increases
protein synthesis (1), which may help to reduce the net loss
of muscle protein.
Whereas there is ample evidence for amelioration of
lean body mass loss during hypoenergetic weight loss in
overweight and obese populations consuming high-protein
diets (18,19,21,24,28), there is little information available
on athletic populations. Clearly, the metabolic and training
status of athletic individuals differs from that of obese and
overweight, particularly sedentary, individuals. Athletes are
usually healthy and unlikely to experience metabolic
diseases, or preliminary states of diseases, which are often
apparent in inactive, obese subjects. Thus, the metabolic
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3-Resistance train
during diet!
• If you are not lifting weights
during the dieting/weight loss
program, the following is more
likely to take place:
• Large percentage of body
mass loss will come from
lean mass stores, rather
than fat stores

Concurrent
training
enhances fat
loss

Take-home message
• Implement a progressive RT regimen with
a minimum of 3 sessions per week.
• You can also implement 2 sessions a
week of high-intensity, low volume
cardio
• Concurrent training

• During energy restriction, protein intake
should not go lower than 1.6g/kg body
mass
• Do not lose weight so fast
• Prioritizing sleep quality and quantity

Thank you!!!
• dr.desouzaeo

• @DrDeSouzaEO

• uoftampa_huplab

