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Numerous	
  theories	
  on	
  the	
  cause	
  of	
  obesity	
  &	
  the	
  difficulty	
  of	
  successful	
  fat	
  
loss:	
  

n Over-­‐eating?	
  
n Under-­‐exercising?	
  
n Energy	
  balance?	
  
n Sedentary	
  lifestyle?	
  
n Dietary	
  carbohydrate?	
  
n Dietary	
  fat?	
  
n Sugar?	
  
n Fructose?	
  
n Gluten?	
  
n Genetics?	
  
n Toxins?	
  
n Gut	
  microbiotia?	
  
n Lifestyle?	
  
n Hormones?	
  

	
  
The	
  key	
  word	
  in	
  reversing	
  obesity	
  is	
  Motivation	
  

n Motivation	
  to	
  exercise	
  daily;	
  
n Motivation	
  to	
  modify	
  diet;	
  
n Motivation	
  to	
  modify	
  lifestyle.	
  
n The	
  motivation	
  to	
  do	
  the	
  above	
  when	
  one	
  doesn’t	
  feel	
  like	
  it!	
  

	
  
The	
  Role	
  of	
  Exercise	
  in	
  Fat	
  Loss	
  
Aerobic,	
  endurance	
  &	
  high-­‐intensity	
  interval	
  training;	
  

n Increased	
  mitochondrial	
  protein	
  synthesis;	
  
n Improved	
  glucose/insulin	
  &	
  triglyceride	
  control;	
  
n Expends	
  energy	
  during	
  &	
  after	
  the	
  session	
  
n Has	
  only	
  small	
  potential	
  to	
  increase	
  muscle	
  hypertrophy.	
  
n Aerobic	
  modes	
  of	
  exercise	
  -­‐	
  walking,	
  cycling,	
  swimming	
  -­‐	
  are	
  the	
  most	
  

accessible	
  form	
  of	
  training	
  for	
  most	
  over-­‐	
  weight	
  or	
  obese	
  individuals.	
  	
  
n The	
  benefits	
  of	
  aerobic	
  training	
  on	
  skeletal	
  muscle	
  include	
  improved	
  

oxidative	
  metabolism	
  via	
  an	
  increase	
  in	
  both	
  capillary	
  density	
  and	
  
mitochondrial	
  content	
  1	
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n On	
  a	
  whole-­‐body	
  level,	
  aerobic	
  training	
  increases	
  cardiovascular	
  function,	
  
aerobic	
  capacity,	
  basal	
  metabolic	
  rate	
  and	
  fat	
  metabolism	
  while	
  at	
  the	
  
same	
  time	
  producing	
  changes	
  in	
  eating	
  behaviours	
  that	
  may	
  reduce	
  
energy	
  intake	
  in	
  an	
  individual’s	
  habitual	
  diet2.	
  	
  

n Such	
  changes	
  in	
  whole	
  body	
  metabolism	
  and	
  dietary	
  habits	
  induced	
  by	
  
regular	
  aerobic	
  exercise	
  are	
  undoubtedly	
  beneficial	
  to	
  promote	
  weight	
  
management	
  3	
  

n Aerobic	
  exercise	
  can	
  also	
  elevate	
  muscle	
  protein	
  synthesis	
  and	
  elicit	
  
modest	
  increases	
  in	
  muscle	
  mass4.	
  

	
  
Strength/Resistance	
  Training	
  
n Increased	
  myofibrillar	
  protein	
  synthesis;	
  
n Increased	
  muscle	
  mass;	
  
n Improved	
  glucose/insulin	
  control;	
  
n Expends	
  energy	
  during	
  &	
  after	
  session.	
  
n Although	
  resistance	
  training	
  retains	
  or	
  improves	
  the	
  relative	
  quantity	
  of	
  

lean	
  tissue	
  to	
  total	
  body	
  mass	
  the	
  low	
  energetic	
  requirements	
  associated	
  
with	
  this	
  type	
  of	
  exercise	
  typically	
  result	
  in	
  only	
  modest	
  effects	
  on	
  fat	
  loss.	
  	
  

n Willis	
  et	
  al.	
  demonstrated	
  increased	
  lean	
  mass	
  with	
  resistance	
  training	
  
compared	
  to	
  aerobic	
  training;	
  however	
  resistance	
  training	
  failed	
  to	
  
promote	
  loss	
  of	
  fat	
  mass	
  of	
  a	
  similar	
  magnitude	
  to	
  aerobic	
  training	
  and	
  
consequently	
  the	
  resistance-­‐training	
  group	
  gained	
  weight5.	
  

Ø 119	
  sedentary,	
  overweight/obese	
  adults.	
  	
  
Ø 8-­‐month	
  exercise	
  protocols:	
  1)	
  resistance	
  training;	
  2)	
  aerobic	
  training;	
  

and	
  3)	
  aerobic	
  and	
  resistance	
  training.	
  	
  
Ø Primary	
  outcomes	
  included	
  total	
  body	
  mass,	
  fat	
  mass	
  and	
  lean	
  body	
  mass.	
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  EO,	
  et	
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  Aerobic	
  and	
  Resistance	
  Training	
  Effects	
  
on	
  Energy	
  Intake:	
  The	
  STRRIDE	
  AT/RT	
  Study:(Exercise	
  Training	
  Effects	
  on	
  
Energy	
  Intake).	
  Medicine	
  and	
  Science	
  in	
  Sports	
  and	
  Exercise	
  2012;44(10):2033–
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  Evelyn	
  B.	
  Parr,	
  Vernon	
  G.	
  Coffey,	
  John	
  A.	
  Hawley.	
  ‘Sarcobesity’:	
  A	
  metabolic	
  
conundrum.	
  Maturitas	
  In	
  Press	
  2012.	
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  SM,	
  Atherton	
  PJ,	
  et	
  al.	
  Differential	
  effects	
  of	
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and	
  endurance	
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  in	
  the	
  fed	
  state	
  on	
  signalling	
  molecule	
  phosphor-­‐	
  ylation	
  
and	
  protein	
  synthesis	
  in	
  human	
  muscle.	
  The	
  Journal	
  of	
  Physiology	
  
2008;586(15):3701–17.	
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middle-­‐aged	
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  Journal	
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Ø Resistance	
  training:	
  3	
  days	
  a	
  week,	
  3	
  sets	
  of	
  8-­‐12	
  repetitions	
  for	
  8	
  
exercises	
  (60	
  minutes);	
  	
  

Ø Aerobic	
  training:	
  3	
  days	
  per	
  week	
  for	
  40-­‐45	
  minutes	
  (~6.4km	
  per	
  
session)	
  at	
  80%	
  HRmax;	
  

Ø Aerobic	
  training	
  plus	
  resistance	
  training:	
  both	
  of	
  the	
  above.	
  	
  
Ø The	
  aerobic	
  training	
  and	
  aerobic	
  and	
  resistance	
  training	
  groups	
  reduced	
  

total	
  body	
  mass	
  and	
  fat	
  mass	
  more	
  than	
  resistance	
  training	
  group,	
  but	
  
they	
  were	
  not	
  different	
  from	
  each	
  other.	
  	
  

Ø Resistance	
  training	
  and	
  aerobic	
  and	
  resistance	
  training	
  increased	
  lean	
  
body	
  mass	
  more	
  than	
  aerobic	
  training.	
  	
  

Ø “Balancing	
  time	
  commitments	
  against	
  health	
  benefits,	
  it	
  appears	
  that	
  
aerobic	
  training	
  is	
  the	
  optimal	
  mode	
  of	
  exercise	
  for	
  reducing	
  fat	
  mass	
  and	
  
body	
  mass	
  while	
  a	
  program	
  including	
  resistance	
  training	
  is	
  needed	
  for	
  
increasing	
  lean	
  mass	
  in	
  middle-­‐aged,	
  overweight/obese	
  individuals.”	
  

n Resistance	
  exercise	
  has	
  been	
  ineffective	
  at	
  reducing	
  visceral	
  fat	
  when	
  
compared	
  with	
  aerobic	
  exercise6.	
  	
  

n The	
  primary	
  consideration	
  with	
  resistance	
  exercise	
  prescription	
  in	
  
isolation	
  is	
  that	
  effects	
  on	
  fat	
  metabolism	
  are	
  modest	
  but	
  that	
  its	
  role	
  
in	
  retaining/increasing	
  muscle	
  mass	
  is	
  invaluable7.	
  

	
  
Negative	
  energy	
  balance	
  
If	
  exercise	
  (strength	
  or	
  aerobic	
  training)	
  does	
  not	
  contribute	
  to	
  a	
  negative	
  energy	
  
balance,	
  then	
  fat	
  loss	
  does	
  not	
  occur8.	
  
	
  
Current	
  Exercise	
  Guidelines	
  

n Moderate-­‐intensity	
  aerobic	
  exercise	
  between	
  150	
  and	
  250	
  minutes	
  per	
  
week	
  (30-­‐50	
  minutes	
  5	
  days	
  per	
  week)	
  will	
  improve	
  weight	
  loss	
  in	
  
studies	
  that	
  use	
  moderate	
  diet	
  restriction	
  but	
  not	
  severe	
  diet	
  restriction	
  .	
  

n Greater	
  amounts	
  of	
  aerobic	
  exercise	
  (225-­‐420	
  minutes	
  per	
  week/	
  60	
  
minutes	
  a	
  day)	
  have	
  been	
  associated	
  with	
  clinically	
  significant	
  weight	
  
loss.	
  	
  

n “Resistance	
  training	
  does	
  not	
  enhance	
  weight	
  loss	
  but	
  may	
  increase	
  fat-­‐
free	
  mass	
  and	
  increase	
  loss	
  of	
  fat	
  mass	
  and	
  is	
  associated	
  with	
  
reductions	
  in	
  health	
  risk.”9	
  

	
  
What	
  About	
  The	
  Cortisol?	
  

n There	
  were	
  no	
  significant	
  correlations	
  between	
  the	
  exercise-­‐induced	
  
elevations	
  of	
  GH,	
  fT	
  and	
  IGF-­‐1	
  and	
  gains	
  in	
  LBM	
  or	
  leg	
  press	
  strength.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
6	
  Ismail	
  I,	
  Keating	
  S,	
  Baker	
  M,	
  Johnson	
  N.	
  A	
  systematic	
  review	
  and	
  meta-­‐analysis	
  
of	
  the	
  effect	
  of	
  aerobic	
  vs.	
  resistance	
  exercise	
  training	
  on	
  visceral	
  fat.	
  Obesity	
  
Reviews	
  2011;13(1):68–91.	
  	
  
7	
  Evelyn	
  B.	
  Parr,	
  Vernon	
  G.	
  Coffey,	
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  A.	
  Hawley.	
  ‘Sarcobesity’:	
  A	
  metabolic	
  
conundrum.	
  Maturitas	
  In	
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  2012	
  
8	
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  et	
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  Sport	
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  Rev.	
  2009;	
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n Significant	
  correlations	
  were	
  found	
  for	
  cortisol	
  and	
  increases	
  in	
  
hypertrophy,	
  even	
  though	
  it	
  is	
  usually	
  assumed	
  to	
  be	
  a	
  hormone	
  
indicative	
  of	
  catabolic	
  drive10.	
  

Metabolic	
  Syndrome	
  
n A	
  drug	
  targeting	
  all	
  3	
  metabolic	
  disorders	
  (insulin	
  resistance,	
  

dyslipidemia,	
  hypertension)	
  and	
  obesity	
  would	
  be	
  ideal	
  but	
  to	
  date	
  does	
  
not	
  exist.11	
  

n However,	
  resistance	
  &	
  aerobic	
  training	
  increases	
  insulin	
  sensitivity,	
  
improves	
  dyslipidemia,	
  lowers	
  blood	
  pressure	
  and	
  reduces	
  body	
  fat,	
  
including	
  visceral	
  fat12.	
  

n “Based	
  on	
  our	
  meta-­‐analysis,	
  resistance	
  training	
  has	
  a	
  clinically	
  and	
  
statistically	
  significant	
  effect	
  on	
  metabolic	
  syndrome	
  risk	
  factors	
  such	
  as	
  
obesity,	
  HbA1c	
  levels	
  and	
  systolic	
  blood	
  pressure,	
  and	
  therefore	
  should	
  
be	
  recommended	
  in	
  the	
  management	
  of	
  type	
  2	
  diabetes	
  and	
  metabolic	
  
disorders.”13	
  

	
  
High-­‐Intensity	
  Interval	
  Training	
  

n Fat	
  Loss?	
  Or	
  Glucose	
  control?14	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10	
  West	
  D	
  &	
  Phillips	
  SM.	
  Associations	
  of	
  exercise-­‐induced	
  hormone	
  profiles	
  and	
  
gains	
  in	
  strength	
  and	
  hypertrophy	
  in	
  a	
  large	
  cohort	
  after	
  weight	
  training.	
  Eur	
  J	
  
Appl	
  Physiol	
  (2012)	
  112:2693–2702	
  	
  	
  
11	
  Swislocki	
  et	
  al.	
  Curr	
  Vasc	
  Pharmacol.	
  2012	
  Mar;10(2):187-­‐205.	
  
12	
  Strasser	
  et	
  al.	
  Obesity	
  Reviews	
  (2012)	
  13,	
  578–591	
  	
  
13	
  Strasser	
  et	
  al.	
  Sports	
  Med	
  2010;	
  40	
  (5):	
  397-­‐415	
  	
  
14	
  Gillen	
  et	
  al.	
  Diabetes,	
  Obesity	
  and	
  Metabolism	
  14:	
  575–577,	
  2012;	
  Little	
  et	
  al.	
  J	
  

Appl	
  Physiol	
  111:1554-­‐1560,	
  2011.	
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visit 1, participants were fitted with a blinded CGM (CGMS
iPro, Medtronic, Northridge, CA, USA), provided a glucose
metre (OneTouch UltraMini, Lifescan, Inc., Milpitas, CA,
USA), given individualized control diets and instructed to
calibrate the CGM using capillary glucose measurements four
times per day. CGM data were collected for 24-h the following
day while participants consumed control diets. Participants
refrained from exercise which was confirmed with activity logs.
This served as the non-exercise CTL. Participants returned to
the laboratory the next day for CGM removal. Approximately
1 week later, the CGM was again inserted and glucose metre
and control diets provided. The following day was identical
to CTL, however, participants reported to the laboratory (via
car or public transportation) ∼1.5-h following breakfast to
perform a single session of HIT. Participants returned to the
laboratory the next day for CGM removal.

Exercise Protocol

The HIT protocol involved 10×60 s cycling efforts interspersed
with 60 s of rest [6]. Exercise was performed on a cycle
ergometre (LifeCycle C1 or R1, Life Fitness, Schiller Park,
IL, USA) set in constant-watt mode at a pedal cadence of
80–100 rpm. Interval intensity corresponded to 89 ± 16% of
workload maximum and elicited 85 ± 7% of maximal heart
rate. A 3-min warm-up and 2-min cool-down at 50 W were
included.

Glycaemic Control

Average 24-h blood glucose, time spent in hyperglycaemia
(≥10 mmol/l), 3-h post-meal (lunch, dinner and breakfast)
glucose area under the curve (AUC), post-meal peak glucose
concentration and average post-meal glucose between 60
and 120 min were calculated from 24-h CGM data [9]. On
CGM collection days, participants consumed individualized
breakfasts and snacks, while lunch and dinner were
standardized for all participants in collaboration with a local
sandwich restaurant. Timing and quantity of all food consumed
on CTL and HIT were identical within subjects. On average,
the 24-h diet provided 1704 ± 226 kcal and consisted of 52 ±
5% carbohydrate, 30 ± 7% fat and 18 ± 3% protein. Following
CGM removal, glucose data were uploaded as previously
described [6]. CGM data were aligned for time and analysed
for a 24-h period beginning immediately following the exercise
session using SigmaPlot (Statsoft, Chicago, IL, USA).

Statistics

Data were analysed using paired Student’s t tests with
significance set at p ≤ 0.05 (sigma stat v3.10). Data are
presented as mean ± s.d.

Results
Glycaemic Control

The sum of the 3-h postprandial glucose AUC was lower after
HIT compared to CTL (p = 0.01, figure 1). Average post-meal

Figure 1. Sum of the 3-h post-meal blood glucose area under the curve
(AUC) for lunch, dinner and breakfast assessed with continuous glucose
monitoring (CGM) on the non-exercise control day and following acute
high-intensity interval training (HIT). Values are mean ± s.d. (N = 7).
∗p = 0.01.

Figure 2. Blood glucose concentration assessed by continuous glucose
monitoring over 24-h on a non-exercise control day (solid line) and
following a single session of high-intensity interval training (HIT; dashed
line) in a representative subject. Vertical line denotes the exercise session.

peak glucose concentration were significantly lower following
HIT (HIT: 9.1 ± 1.9 vs. CTL: 10.8 ± 2.5 mmol/l, p < 0.001) as
was average blood glucose 60–120 min following meals (HIT:
8.0 ± 1.6 vs. CTL: 9.3 ± 2.3 mmol/l, p < 0.001). Proportion
of time spent in hyperglycaemia was reduced by 65 ± 40%
in the 24-h period following HIT (HIT: 4.5 ± 4.4 vs. CTL:
15.2 ± 12.3%, p = 0.04). Twenty-four-hour glucose curves for
a representative subject are shown in figure 2. Twenty-four-
hour average blood glucose tended to be lower following HIT
(7.2 ± 1.2 mmol/l) compared to CTL (7.8 ± 1.1 mmol/l), but
this difference did not reach statistical significance (p = 0.16).

Conclusion
A single session of low-volume HIT—totalling only 10 min
of intense exercise—reduced postprandial hyperglycaemia in
patients with T2D. Reducing post-meal glucose excursions is
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visit 1, participants were fitted with a blinded CGM (CGMS
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Results
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Figure 1. Sum of the 3-h post-meal blood glucose area under the curve
(AUC) for lunch, dinner and breakfast assessed with continuous glucose
monitoring (CGM) on the non-exercise control day and following acute
high-intensity interval training (HIT). Values are mean ± s.d. (N = 7).
∗p = 0.01.

Figure 2. Blood glucose concentration assessed by continuous glucose
monitoring over 24-h on a non-exercise control day (solid line) and
following a single session of high-intensity interval training (HIT; dashed
line) in a representative subject. Vertical line denotes the exercise session.

peak glucose concentration were significantly lower following
HIT (HIT: 9.1 ± 1.9 vs. CTL: 10.8 ± 2.5 mmol/l, p < 0.001) as
was average blood glucose 60–120 min following meals (HIT:
8.0 ± 1.6 vs. CTL: 9.3 ± 2.3 mmol/l, p < 0.001). Proportion
of time spent in hyperglycaemia was reduced by 65 ± 40%
in the 24-h period following HIT (HIT: 4.5 ± 4.4 vs. CTL:
15.2 ± 12.3%, p = 0.04). Twenty-four-hour glucose curves for
a representative subject are shown in figure 2. Twenty-four-
hour average blood glucose tended to be lower following HIT
(7.2 ± 1.2 mmol/l) compared to CTL (7.8 ± 1.1 mmol/l), but
this difference did not reach statistical significance (p = 0.16).

Conclusion
A single session of low-volume HIT—totalling only 10 min
of intense exercise—reduced postprandial hyperglycaemia in
patients with T2D. Reducing post-meal glucose excursions is
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3% BSA TBS-T depending on previously determined optimization
conditions. After 3 ! 5-min washes in TBS-T, membranes were
incubated in the appropriate species-specific secondary antibody di-
luted (1:10,000) in 3% fat-free milk TBS-T for 1 h at room temper-
ature, washed in TBS-T for 3 ! 15 min, and visualized by chemilu-
minescence (SuperSignal West Dura, Pierce) using a FluorChem SP
Imaging System (Alpha Innotech, San Leandro, CA). ImageJ software
(NIH) was used to quantify the optical density of protein bands.
"-Tubulin (Cell Signaling Technology, #2125), which did not change
following training (P # 0.91), was used as a loading control. Primary
antibodies for the following proteins of interest were used: NDUFA9
(Mitosciences, MS111), Complex II 70 kDa subunit (Mitosciences,
MS204), Complex III Core 2 protein (Mitosciences, MS304), cyto-
chrome c oxidase (COX) subunit II (MitoSciences, MS405), COX
subunit IV (Mitosciences, MS408), ATP synthase "-subunit (Mito-
sciences, MS507), CS (kind gift from Dr. Brian Robinson, The
Hospital for Sick Children, Toronto, Canada), mitofusin (Mfn) 2
(Sigma, M6319), and GLUT4 (Millipore, AB1345).

Statistical Analyses

All data were analyzed using paired Student’s t-tests with signifi-
cance set at P ! 0.05 (Sigma Stat v3.10). Values are means $ SD in
the text and on figures.

RESULTS

Descriptive Characteristics of Training

All participants completed all prescribed intervals during
training with no complications. Interval intensity averaged
across all intervals for all subjects corresponded to 95 $ 14%
of Wmax, elicited 88 $ 3% HRmax, and RPE was 6.4 $ 1.3
(0–10 scale). The response to each interval averaged across all
six training sessions for all subjects is depicted in Fig. 1.
Training had no effect on body mass (pre: 93 $ 19 kg vs. post:
92 $ 18 kg, P # 0.28). On average, perceived enjoyment of
HIT was rated high by this group of participants (single
session, 8.1 $ 1.0; 3 times/wk, 7.9 $ 1.0).

Continuous Glucose Monitoring

Average blood glucose concentration over 24 h was reduced
from 7.6 $ 1.0 to 6.6 $ 0.7 mmol/l after training (Fig. 2A, P #

0.01). Area under the 24-h blood glucose curve was also lower
following HIT (pre: 11,066 $ 1,703 vs. post: 9,572 $ 995
mmol·l%1·day%1, P # 0.02). The sum of the 3-h postprandial
area under the glucose curves for breakfast, lunch, and dinner
was significantly lower posttraining (pre: 965 $ 483 vs. post:
679 $ 437 mmol·l%1·9 h%1, P # 0.01). Pre- and posttraining
24-h blood glucose curves for a representative subject are
shown in Fig. 2B.

Adaptations in Skeletal Muscle

The maximal activity of CS was elevated following training
(Fig. 3A, P # 0.04). Training also increased skeletal muscle
mitochondrial protein content as evidenced by changes in
Complex II 70 kDa subunit (P # 0.03), Complex III Core 2
protein (P # 0.04), and COX subunit IV (P # 0.02) measured
by Western blotting (Fig. 3B). The protein content of CS
(&57%; data not shown), NDUFA9, COX subunit II (&53%;
data not shown), and ATP synthase "-subunit also increased,
but did not reach statistical significance (P # 0.06–0.12; Fig.

Fig. 2. Two weeks of high-intensity interval training improves glycemic
control. A: average blood glucose concentration measured by continuous
glucose monitoring (CGM) over a 24-h period before (Pre) and after (Post) 2
wk of training. B: blood glucose concentration assessed by CGM over 24 h
before (Pre; solid line) and after (Post; dashed line) training in a representative
subject. Posttraining CGM data was collected from &48–72 h following the
final training session. Values are means $ SD (N # 7). *P ' 0.05.

Fig. 1. Characterization of high-intensity interval training protocol. Training
intensity expressed as a percentage of peak workload (bars), peak heart rate
(solid line), and rating of perceived exertion (dashed line) averaged across all
6 sessions for all subjects. Values are means $ SD (N # 8). RPE, ratings of
perceived exertion.
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and 24-h energy expenditure (21,24). However, few studies
to date have analyzed the effects of physical activity on
postexercise net energy expenditure during a 24-h period.
Dionne et al. (9) investigated the effect of moderate-intensity
exercise (50% V̇O2max for 60 min) on 24-h energy expen-
diture and substrate utilization in eight young healthy males
and reported no difference in 24-h energy expenditure or
respiratory quotient (RQ) between control and exercise ses-
sions. Subjects exercised in the middle of the afternoon
outside of the chamber and immediately ingested a milk
shake that equaled the energy expended during exercise.
These research design characteristics and the moderate in-
tensity of the exercise bout may explain the reported results.
Treuth et al. (29) reported an increase in 24-h energy ex-
penditure when contrasting high- and low-intensity exercise
bouts, but the research design did not include a rest day for
the determination of the magnitude and duration of post-
exercise net energy expenditure.

This study investigated the effect of 45 min of vigorous
cycling (57%Wmax orÈ70% V̇O2max) on postexercise RMR
as measured in a metabolic chamber, under tightly con-
trolled conditions of daily living. The exercise session was
conducted late in the morning and contrasted with a rest day
to determine both the magnitude and duration of vigorous
exercise on postexercise energy expenditure.

METHODS
Subjects. Ten healthy male subjects (age range = 22–

33 yr) were recruited via mass advertisement. Inclusion
criteria included the following: subjects had to be non-
smokers, in good physical condition and capable of cycling
vigorously for 45 min, and with no adverse medical issues
including anxiety within closed spaces. Written informed
consent was obtained from each subject, and the experi-
mental procedures were approved by the institutional review
board of Appalachian State University.

Baseline testing. Two weeks before the study, subjects
came to the North Carolina Research Campus Human Per-
formance Laboratory for baseline testing that included body
composition and V̇O2max testing and a full orientation re-
garding study requirements. Body composition was mea-
sured via dual-energy x-ray absorptiometry (GE Lunar
iDXA; Milwaukee, WI). RMR was calculated using a fat-
free mass–based equation (418 + (20.3 fat-free mass)) (2).
This estimated RMR was used for calculating total dietary
energy intake while in the metabolic chamber (1.4RMR)
and then adjusted using measured data (see below). V̇O2max

was measured using the COSMED Quark CPET metabolic
cart (Rome, Italy) with the Lode cycle ergometer (Lode
Excalibur Sport; Lode B.V., Groningen, The Netherlands)
and a graded protocol with a 15-WIminj1 increase to ex-
haustion (28). Several criteria were used to determine
V̇O2max including an RER of 1.15 and higher, a plateau of
oxygen consumption, and a maximal HR within 12 beats of
the predicted maximum.

Study design. Ten subjects completed two sessions
in the chamber on nonconsecutive days (Monday and
Wednesday or Tuesday and Thursday of the same week).
During the first session, subjects remained in a rested state
and engaged in no exercise while following the schedule of
events depicted on the x axis in Figure 1. During the second
session, the same schedule was followed except that subjects
completed 45 min of exercise on a cycle ergometer at 57%
Wmax. This order was followed to avoid the potential influ-
ence of the exercise session on energy expenditure during
the subsequent session in the metabolic chamber. The du-
ration of 45 min corresponds to the middle of the range
suggested by the physical activity guidelines for Americans
(30–60 min). Fifty-seven percent Wmax corresponds to a
vigorous intensity of approximately 70% V̇O2max. Subjects
were instructed to avoid exercise on the days before entering
the chamber and to consume foods from a specific food list
that has been used in prior studies to achieve a CHO intake
of approximately 55% total energy (20). Subjects were also
instructed to avoid any supplements, including caffeine, for
the duration of the study.

At approximately 7:30 a.m., subjects reported to the
metabolic chamber in an overnight fasted state (no food or
beverage other than water from 11:00 p.m.). At 8:00 a.m.,
subjects were sealed in the chamber and were asked to stay
in a seated position unless they needed to use the restroom
or perform other necessary daily activities (e.g., washing
hands, brushing teeth). Breakfast was served through an air
lock passage at 9:00 a.m. On rest days, subjects remained in
a seated position from breakfast to 12:30 p.m. when they
were asked to get up and stretch for 2 min. On both rest and
exercise days starting at 12:30 p.m., subjects were asked to
get up and stretch for 2 min every hour until 6:30 p.m.

Lunch was served at 1:30 p.m., and dinner was served
at 7:00 p.m. Subjects were asked to remain in the seated

FIGURE 1—Average 24-h energy expenditure on rest and exercise
days. Forty-five minutes of cycling resulted in 519 T 60.9 kcal of en-
ergy expended above rest day (P G 0.001), whereas 190 T 71.4 kcal was
expended above levels on the rest day for 14.2 h after exercise
(P G 0.001). Net energy expenditure difference from the start of sleep
to 18 h after exercise was 32.0 T 39.3 kcal (P = 0.030).
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and 8:16±1:44 h:min (over 24 h) in the IGT, OGLM and INS
groups, respectively. Over the 24 h following a single session
of resistance-type exercise, the prevalence of hyperglycaemia
was reduced to 1:13±0:20, 6:32±1:21 and 5:16±1:27 h:min in
the IGT, OGLM and INS groups, respectively. In a similar
fashion, the prevalence of hyperglycaemia was decreased
over the 24 h period following endurance-type exercise to
1:19±0:33, 6:53±1:46 and 5:21±1:37 h:min in the IGT,
OGLM and INS groups, respectively (Fig. 2b). As such, the
prevalence of hyperglycaemia was reduced by 35±7% and
33±11% over the 24 h following a single session of
resistance- and endurance-type exercise, respectively
(p<0.001 for both exercise treatments). No differences were
observed between the effects of both types of exercise on

hyperglycaemia (p=1.00). The effects of resistance- and
endurance-type exercise on hyperglycaemia were similar
in the subpopulations studied (exercise×group interaction
p=0.169). Independent of exercise treatment, a between-
group effect was observed (p=0.005), indicating a shorter
duration of hyperglycaemic episodes in the IGT group
when compared with both diabetic groups (Fig. 2b).

Prevalence of hypoglycaemia During the control experiment,
the average duration of hypoglycaemia was 0:13±0:05,
0:08±0:05, and 0:39±0:22 h:min per day in the IGT,
OGLM and INS groups, respectively. The prevalence of
hypoglycaemia was comparable over the 24 h following
resistance-type exercise (0:09±0:05, 0:12±0:10 and
0:30±0:13 h:min) and endurance-type exercise (0:19±0:08,
0:24±0:13 and 0:35 h:min) in the IGT, OGLM and INS
groups, respectively. As such, the prevalence of hypoglycae-
mia was not affected by exercise (main effect p=0.602). The
effects of resistance- and endurance-type exercise on
hypoglycaemia did not differ between the studied subpopu-
lations (exercise×group interaction p=0.926). Independent
of exercise treatment, the prevalence of hypoglycaemia
tended to be higher in the INS group when compared with
the IGT and OGLM groups (between-group effect p=0.062).

Glycaemic profile analysis Detailed data on the glucose-
lowering effects of exercise calculated over different time
periods within the 24 h period are provided in Table 2.
Endurance-type exercise induced strong glucoregulatory
effects over the first 6 h following exercise, as both average
glucose levels and the prevalence of hyperglycaemia were
lower during this time period when compared with the
control experiment (Table 2). These glucoregulatory effects
of a single bout of endurance-type exercise were also
observed over the subsequent evening period (6–12 h later),
and the following morning period (18–24 h later; Table 2).
Over the subsequent afternoon and evening following a
single bout of resistance-type exercise, the prevalence of
hyperglycaemia tended to be lower when compared with
the control experiment, but these observations did not reach
statistical significance (p<0.08). Interestingly, in the
resistance-type exercise experiment, average glucose con-
centrations and the prevalence of hyperglycaemia were
significantly reduced during the subsequent nocturnal and
morning periods (12–18 h later and 18–24 h later,
respectively) following exercise (Table 2). Although none
of the participants reported symptomatic hypoglycaemia
during or directly after exercise, endurance-type exercise
induced a slight increase in the prevalence of hypoglycaemia
(blood glucose concentration <3.9 mmol/l) during this time
period (11:00–12:30 hours; Table 2).

Fig. 2 Average glucose concentrations (a) and the prevalence of
hyperglycaemia (glucose concentrations >10 mmol/l) (b) in individuals
with IGT, type 2 diabetic patients using OGLM only, and type 2
diabetic patients using insulin, assessed over the 24 h following no
exercise (control; white bars), resistance-type exercise (black bars) and
endurance-type exercise (hatched bars). Significantly different compared
with the control experiment (*p<0.05); significant group effect
compared with OGLM and INS groups (†p<0.05)
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resistance-type exercise (0:09±0:05, 0:12±0:10 and
0:30±0:13 h:min) and endurance-type exercise (0:19±0:08,
0:24±0:13 and 0:35 h:min) in the IGT, OGLM and INS
groups, respectively. As such, the prevalence of hypoglycae-
mia was not affected by exercise (main effect p=0.602). The
effects of resistance- and endurance-type exercise on
hypoglycaemia did not differ between the studied subpopu-
lations (exercise×group interaction p=0.926). Independent
of exercise treatment, the prevalence of hypoglycaemia
tended to be higher in the INS group when compared with
the IGT and OGLM groups (between-group effect p=0.062).

Glycaemic profile analysis Detailed data on the glucose-
lowering effects of exercise calculated over different time
periods within the 24 h period are provided in Table 2.
Endurance-type exercise induced strong glucoregulatory
effects over the first 6 h following exercise, as both average
glucose levels and the prevalence of hyperglycaemia were
lower during this time period when compared with the
control experiment (Table 2). These glucoregulatory effects
of a single bout of endurance-type exercise were also
observed over the subsequent evening period (6–12 h later),
and the following morning period (18–24 h later; Table 2).
Over the subsequent afternoon and evening following a
single bout of resistance-type exercise, the prevalence of
hyperglycaemia tended to be lower when compared with
the control experiment, but these observations did not reach
statistical significance (p<0.08). Interestingly, in the
resistance-type exercise experiment, average glucose con-
centrations and the prevalence of hyperglycaemia were
significantly reduced during the subsequent nocturnal and
morning periods (12–18 h later and 18–24 h later,
respectively) following exercise (Table 2). Although none
of the participants reported symptomatic hypoglycaemia
during or directly after exercise, endurance-type exercise
induced a slight increase in the prevalence of hypoglycaemia
(blood glucose concentration <3.9 mmol/l) during this time
period (11:00–12:30 hours; Table 2).

Fig. 2 Average glucose concentrations (a) and the prevalence of
hyperglycaemia (glucose concentrations >10 mmol/l) (b) in individuals
with IGT, type 2 diabetic patients using OGLM only, and type 2
diabetic patients using insulin, assessed over the 24 h following no
exercise (control; white bars), resistance-type exercise (black bars) and
endurance-type exercise (hatched bars). Significantly different compared
with the control experiment (*p<0.05); significant group effect
compared with OGLM and INS groups (†p<0.05)
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Volume:	
  3-­‐4	
  sets,	
  8-­‐12	
  exercises	
  for	
  all	
  major	
  muscle	
  groups;	
  
Rest:	
  30-­‐60	
  seconds	
  between	
  sets	
  (longer	
  between	
  extended	
  sets)	
  
Equipment:	
  Primarily	
  multi-­‐joint,	
  large	
  muscle	
  groups	
  using	
  both	
  machines	
  &	
  
free	
  weights.	
  
	
  
Nutrition	
  for	
  Fat	
  Loss	
  
The	
  First	
  Law	
  of	
  Thermodynamics	
  
Energy	
  Balance?	
  

n “In	
  order	
  to	
  achieve	
  a	
  decrease	
  in	
  fat	
  mass,	
  a	
  state	
  of	
  negative	
  fat	
  balance	
  
must	
  be	
  achieved.	
  To	
  achieve	
  negative	
  fat	
  balance,	
  one	
  must	
  alter	
  intake	
  
or	
  expenditure	
  such	
  that	
  fat	
  oxidation	
  exceeds	
  fat	
  intake.	
  Energy	
  and	
  
macronutrient	
  intake	
  are	
  powerful	
  modulators	
  of	
  fat	
  balance.	
  If	
  energy	
  
intake	
  is	
  less	
  than	
  expenditure,	
  fat	
  oxidation	
  will	
  increase,	
  independent	
  of	
  
macronutrient	
  intake,	
  inducing	
  a	
  state	
  of	
  negative	
  fat	
  balance.”	
  

Nutrition	
  vs.	
  Exercise	
  for	
  Fat	
  Loss	
  
n Exercise	
  plays	
  an	
  equivalent	
  role	
  to	
  Caloric	
  Restriction	
  in	
  terms	
  of	
  energy	
  

balance;	
  however,	
  it	
  can	
  also	
  improve	
  aerobic	
  fitness,	
  which	
  has	
  other	
  
important	
  	
  cardiovascular	
  and	
  metabolic	
  benefits.	
  

n Should	
  You	
  Monitor	
  Calories?	
  Or	
  Monitor	
  Portion	
  Size?	
  
n Is	
  it	
  about	
  the	
  calories?	
  Or	
  is	
  it	
  about	
  the	
  hormones?	
  
n Protein	
  vs.	
  Carbohydrate	
  Calories	
  
n Are	
  Protein	
  Calories	
  Better	
  than	
  Carbohydrate	
  Calories	
  for	
  Fat	
  Loss?	
  
n 	
  “Under	
  planned	
  isoenergetic	
  conditions,	
  as	
  expected,	
  both	
  dietary	
  

patterns	
  resulted	
  in	
  similar	
  weight	
  loss	
  and	
  changes	
  in	
  body	
  composition.	
  
The	
  LC	
  diet	
  may	
  offer	
  clinical	
  benefits	
  to	
  obese	
  persons	
  with	
  insulin	
  
resistance.	
  However,	
  the	
  increase	
  in	
  LDL	
  cholesterol	
  with	
  the	
  LC	
  diet	
  
suggests	
  that	
  this	
  measure	
  should	
  be	
  monitored.”	
  	
  

n “Participants	
  lost	
  more	
  fat	
  than	
  lean	
  mass	
  after	
  consumption	
  of	
  all	
  diets,	
  
with	
  no	
  differences	
  in	
  changes	
  in	
  body	
  composition,	
  abdominal	
  fat,	
  or	
  
hepatic	
  fat	
  between	
  assigned	
  macronutrient	
  amounts.”	
  

n 	
  “Reduced-­‐calorie	
  diets	
  result	
  in	
  clinically	
  meaningful	
  weight	
  loss	
  
regardless	
  of	
  which	
  macronutrients	
  they	
  emphasize.”	
  

n “calories	
  alone	
  account	
  for	
  the	
  increase	
  in	
  fat”	
  
n The	
  success	
  of	
  the	
  so-­‐called	
  'low	
  carb'	
  diet	
  that	
  is	
  usually	
  high	
  in	
  protein	
  

can	
  be	
  attributed	
  to	
  the	
  relatively	
  high-­‐protein	
  content	
  per	
  se	
  and	
  not	
  to	
  
the	
  relatively	
  lower	
  carbohydrate	
  content.18	
  	
  

Say	
  No	
  to	
  Gluten?	
  
n Epidemiological	
  studies	
  consistently	
  demonstrate	
  that	
  higher	
  intakes	
  of	
  

whole	
  grains,	
  but	
  not	
  refined	
  grains,	
  are	
  associated	
  with	
  lower	
  BMI	
  
and/or	
  reduced	
  risk	
  of	
  obesity19.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
18	
  Westerterp-­‐Plantenga	
  MS,	
  Lemmens	
  SG,	
  Westerterp	
  KR	
  Dietary	
  protein	
  -­‐	
  its	
  
role	
  in	
  satiety,	
  energetics,	
  weight	
  loss	
  and	
  health.	
  Br	
  J	
  Nutr.	
  2012	
  Aug;108	
  Suppl	
  
2:S105-­‐12.	
  
Wycherley,	
  TP	
  et	
  al.	
  Effects	
  of	
  energy-­‐restricted	
  high-­‐protein,	
  low-­‐fat	
  compared	
  
with	
  standard-­‐protein,	
  low-­‐fat	
  diets:	
  a	
  meta-­‐analysis	
  of	
  randomized	
  controlled	
  
trials.	
  Am	
  J	
  Clin	
  Nutr	
  2012;96:1281–98.	
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n The	
  results	
  indicate	
  that	
  dietary	
  patterns	
  that	
  include	
  whole-­‐grain	
  bread	
  
do	
  not	
  positively	
  influence	
  weight	
  gain	
  and	
  may	
  be	
  beneficial	
  to	
  ponderal	
  
status	
  (measurement	
  of	
  leanness).	
  20	
  

n Given	
  the	
  available	
  evidence,	
  it	
  can	
  be	
  concluded	
  that	
  pulses	
  could	
  be	
  
useful	
  as	
  functional	
  foods	
  and	
  food	
  ingredients	
  that	
  combat	
  obesity.	
  21	
  

n There	
  are	
  no	
  published	
  reports	
  showing	
  that	
  a	
  gluten-­‐free	
  diet	
  produces	
  
weight	
  loss	
  in	
  persons	
  without	
  celiac	
  disease	
  or	
  gluten	
  sensitivity.	
  	
  

n There	
  is	
  no	
  evidence	
  to	
  suggest	
  that	
  following	
  a	
  gluten-­‐free	
  diet	
  has	
  any	
  
significant	
  benefits	
  in	
  the	
  general	
  population.	
  Indeed,	
  there	
  is	
  some	
  
evidence	
  to	
  suggest	
  that	
  a	
  gluten-­‐free	
  diet	
  may	
  adversely	
  affect	
  gut	
  health	
  
in	
  those	
  without	
  celiac	
  disease	
  or	
  gluten	
  sensitivity.22	
  	
  

Ideal	
  Macronutrient	
  Distribution23	
  
n 30-­‐50%	
  Low	
  GI	
  Carbohydrate;	
  
n 30%	
  Protein;	
  
n 20-­‐40%	
  Fat.	
  

Ideal	
  Macronutrient	
  Distribution24	
  
n We	
  conclude	
  that	
  the	
  pattern	
  of	
  ingested	
  protein,	
  and	
  not	
  only	
  the	
  total	
  

daily	
  amount,	
  can	
  impact	
  whole-­‐body	
  protein	
  metabolism.	
  Individuals	
  
aiming	
  to	
  maximize	
  protein	
  synthesis	
  would	
  likely	
  benefit	
  from	
  repeated	
  
ingestion	
  of	
  moderate	
  amounts	
  of	
  protein	
  (~20g)	
  at	
  regular	
  intervals	
  
(~3h)	
  throughout	
  the	
  day.	
  	
  

Body	
  Composition	
  Assessment	
  
n Measure	
  Body	
  Composition:	
  DXA	
  
n How	
  to	
  Measure	
  Caloric	
  Expenditure	
  
n Set	
  the	
  Parameters	
  
n Set	
  the	
  total	
  caloric	
  intake	
  based	
  on	
  DXA	
  or	
  equivalent;	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
19	
  Karl	
  JP	
  Saltzman	
  E.	
  The	
  role	
  of	
  whole	
  grains	
  in	
  body	
  weight	
  regulation.	
  Adv	
  
Nutr.	
  2012	
  Sep	
  1;3(5):697-­‐707.	
  	
  
20	
  Bautista-­‐Castaño,	
  I	
  et	
  al.	
  Relationship	
  between	
  bread	
  consumption,	
  body	
  
weight,	
  and	
  abdominal	
  fat	
  distribution:	
  evidence	
  from	
  epidemiological	
  studies.	
  
Nutrition	
  Reviews	
  Vol.	
  70(4):218–233.	
  
21	
  Marinangeli,	
  CP	
  et	
  al.	
  Pulse	
  grain	
  consumption	
  and	
  obesity:	
  effects	
  on	
  energy	
  
expenditure,	
  substrate	
  oxidation,	
  body	
  composition,	
  fat	
  deposition	
  and	
  satiety.	
  
British	
  Journal	
  of	
  Nutrition	
  (2012),	
  108,	
  S46–S51	
  
22	
  Gaesser	
  Gluten-­‐Free	
  Diet:	
  Imprudent	
  Dietary	
  Advice	
  for	
  the	
  General	
  
Population?	
  the	
  Academy	
  of	
  Nutrition	
  and	
  Dietetics.	
  
Doi:10.1016/j.jand.2012.06.009.	
  
23	
  Westerterp-­‐Plantenga	
  MS,	
  Lemmens	
  SG,	
  Westerterp	
  KR	
  Dietary	
  protein	
  -­‐	
  its	
  
role	
  in	
  satiety,	
  energetics,	
  weight	
  loss	
  and	
  health.	
  Br	
  J	
  Nutr.	
  2012	
  Aug;108	
  Suppl	
  
2:S105-­‐12;	
  KJ	
  Acheson	
  Diets	
  for	
  body	
  weight	
  control	
  and	
  health:	
  the	
  potential	
  of	
  
changing	
  the	
  macronutrient	
  composition	
  European	
  Journal	
  of	
  Clinical	
  Nutrition	
  
(2012),	
  1–5;	
  Hooper,	
  L	
  et	
  al.	
  Effect	
  of	
  reducing	
  total	
  fat	
  intake	
  on	
  body	
  weight:	
  
systematic	
  review	
  and	
  meta-­‐analysis	
  of	
  randomised	
  controlled	
  trials	
  and	
  cohort	
  
studies.BMJ	
  2012;345:	
  6	
  December	
  2012)	
  	
  
24	
  Moore	
  et	
  al.	
  Daytime	
  pattern	
  of	
  post-­‐exercise	
  protein	
  intake	
  affects	
  whole-­‐
body	
  protein	
  turnover	
  in	
  resistance-­‐trained	
  males.	
  Nutrition	
  &	
  Metabolism	
  2012,	
  
9:91.	
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n Set	
  the	
  daily	
  macronutrients	
  (40	
  CHO:	
  30	
  PRO;	
  30	
  FAT);	
  
n Set	
  the	
  daily	
  caloric	
  expenditure	
  exercise	
  goal	
  using	
  HR	
  monitor;	
  
n Help	
  client	
  in	
  every	
  way	
  (nutrition,	
  exercise	
  etc);	
  
n Retest	
  in	
  3	
  months.	
  
n Fine	
  Tuning	
  
n Measure	
  Caloric	
  Intake	
  

What	
  Happens	
  During	
  Caloric	
  Restriction?	
  
n Decreases	
  in	
  T3,	
  BMR,	
  GH,	
  bone	
  markers,	
  IGF-­‐1,	
  leptin,	
  testosterone	
  &	
  

Increases	
  in	
  cortisol.	
  
Low	
  Energy	
  Availability	
  

n Many	
  athletes	
  &	
  fat	
  loss	
  clients	
  are	
  chronically	
  energy	
  deficient.	
  This	
  
energy	
  deficiency	
  impairs	
  performance,	
  growth	
  and	
  health.	
  Reproductive	
  
disorders	
  in	
  females	
  are	
  caused	
  by	
  low	
  energy	
  availability	
  (defined	
  as	
  
dietary	
  energy	
  intake	
  minus	
  exercise	
  energy	
  expenditure),	
  perhaps	
  
specifically	
  by	
  low	
  carbohydrate	
  availability,	
  and	
  not	
  by	
  the	
  stress	
  of	
  
exercise.	
  

Avoid	
  Prolonged	
  Low	
  Energy	
  Availability	
  
n Keep	
  the	
  daily	
  energy	
  deficit	
  to	
  250-­‐500	
  calories	
  a	
  day.	
  

Supplements?	
  
n Only	
  caffeine	
  and	
  green	
  tea	
  have	
  evidence	
  to	
  support	
  a	
  fat-­‐metabolism	
  

benefit25	
  
Fasted	
  State?	
  

n Low-­‐Moderate	
  Intensity	
  Exercise	
  in	
  the	
  Fasted	
  State	
  promotes	
  greater	
  fat	
  
oxidation	
  rates26	
  

	
  
Exercise	
  &	
  Fat	
  Loss	
  In	
  Practice	
  

n Aerobic	
  Exercise	
  
n 4-­‐5	
  days	
  per	
  week	
  (even	
  7	
  days	
  per	
  week	
  if	
  time	
  allows);	
  
n 30-­‐60	
  minutes	
  (even	
  90	
  if	
  time	
  allows,	
  especially	
  on	
  the	
  weekend);	
  
n Primarily	
  continuous	
  endurance-­‐based	
  aerobic	
  exercise	
  (70-­‐80%	
  HR	
  

max);	
  
1-­‐2	
  interval	
  based	
  session	
  per	
  week.	
  
Interval	
  Approaches	
  

Ø Short	
  duration	
  Intervals;	
  
Ø Long	
  duration	
  Intervals;	
  
Ø Short	
  rest	
  intervals;	
  
Ø Long	
  duration	
  intervals;	
  
Ø Fartlek	
  intervals;	
  
Ø Multi-­‐mode	
  intervals;	
  
Ø Contrast	
  duration/time	
  intervals.	
  

Strength	
  Training	
  Approaches	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
25	
  Jeukendrup	
  AE,	
  Randell	
  R.	
  Fat	
  burners:	
  nutrition	
  supplements	
  that	
  increase	
  fat	
  
metabolism.	
  Obes	
  Rev.	
  2011	
  Oct;12(10):841-­‐51.	
  doi:	
  10.1111/j.1467-­‐
789X.2011.00908.x.	
  
26	
  Van	
  Proeyen	
  K,	
  Szlufcik	
  K,	
  Nielens	
  H,	
  Ramaekers	
  M,	
  Hespel	
  P.	
  
Beneficial	
  metabolic	
  adaptations	
  due	
  to	
  endurance	
  exercise	
  training	
  in	
  the	
  fasted	
  
state.	
  J	
  Appl	
  Physiol	
  110:	
  236–245,	
  2011.	
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Ø Straight	
  sets;	
  
Ø Alternated	
  sets;	
  
Ø Supersets;	
  
Ø Trisets;	
  
Ø Giant	
  sets;	
  
Ø Circuits;	
  
Ø Ascending	
  reps	
  per	
  set	
  (round);	
  
Ø Ascending	
  reps	
  per	
  exercise	
  pairing	
  .	
  

Strength	
  Training	
  Approaches	
  
n All	
  major	
  muscles	
  groups;	
  
n 30-­‐60	
  rest	
  between	
  sets.	
  

Straight	
  Sets	
  
Ø Deadlift	
  
Ø Incline	
  dumbbell	
  press	
  
Ø Back	
  squat	
  
Ø Pulldowns	
  
Ø Romanian	
  deadlifts	
  
Ø Overhead	
  press	
  
Ø Standing	
  barbell	
  curl	
  
Ø Close-­‐grip	
  bench	
  press	
  

Alternated	
  Sets	
  
Ø A1.	
  Deadlift	
  
Ø A2.	
  Incline	
  dumbbell	
  press	
  
Ø B1.	
  Back	
  squat	
  
Ø B2.	
  Pulldowns	
  
Ø C1.	
  Romanian	
  deadlifts	
  
Ø C2.	
  Overhead	
  press	
  
Ø D1.	
  Standing	
  barbell	
  curl	
  
Ø D2.	
  Close-­‐grip	
  bench	
  press	
  

Giant	
  Sets	
  
Ø A1.	
  Deadlift	
  
Ø A2.	
  Incline	
  dumbbell	
  press	
  
Ø A3.	
  Back	
  squat	
  
Ø A4.	
  Pulldowns	
  
Ø B1.	
  Romanian	
  deadlifts	
  
Ø B2.	
  Overhead	
  press	
  
Ø B3.	
  Standing	
  barbell	
  curl	
  
Ø B4.	
  Close-­‐grip	
  bench	
  press	
  

Circuit	
  Sets	
  
Ø A1.	
  Deadlift	
  
Ø A2.	
  Incline	
  dumbbell	
  press	
  
Ø A3.	
  Back	
  squat	
  
Ø A4.	
  Pulldowns	
  
Ø A5.	
  Romanian	
  deadlifts	
  
Ø A6.	
  Overhead	
  press	
  
Ø A7.	
  Standing	
  barbell	
  curl	
  
Ø A8.	
  Close-­‐grip	
  bench	
  press	
  

Ascending	
  Reps	
  per	
  Set	
  
Ø A1.	
  Deadlift,	
  8	
  reps	
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Ø A2.	
  Incline	
  dumbbell	
  press,	
  8	
  reps	
  
Ø A3.	
  Back	
  squat,	
  10	
  reps	
  
Ø A4.	
  Pulldowns,	
  10	
  reps	
  
Ø A5.	
  Romanian	
  deadlifts,	
  12	
  reps	
  
Ø A6.	
  Overhead	
  press,	
  12	
  reps	
  
Ø A7.	
  Standing	
  barbell	
  curl,	
  15	
  reps	
  
Ø A8.	
  Close-­‐grip	
  bench	
  press,	
  15	
  reps	
  

Circuit	
  Sets	
  
Ø Set	
  1	
  (8	
  reps),	
  set	
  2	
  (12	
  reps),	
  set	
  3	
  (15	
  reps)	
  
Ø A1.	
  Deadlift	
  
Ø A2.	
  Incline	
  dumbbell	
  press	
  
Ø A3.	
  Back	
  squat	
  
Ø A4.	
  Pulldowns	
  
Ø A5.	
  Romanian	
  deadlifts	
  
Ø A6.	
  Overhead	
  press	
  
Ø A7.	
  Standing	
  barbell	
  curl	
  
Ø A8.	
  Close-­‐grip	
  bench	
  press	
  

	
  
	
  


