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The Research Question

• Few studies have looked at the impact of 
resistance training on weight & fat loss

– In the studies that have been done, it’s 
been shown to be ineffective

• Reasons for this include:

– Lack of control of calorie intake

– Inadequate resistance training 
stimulus

– Resistance training burns less 
calories per unit time compared 
to aerobic exercise, and thus it is 
more difficult to establish an 
energy deficit



The Research Question

• Does resistance training combined 
with diet produce greater 
improvements in body composition 
compared to resistance training or 
diet alone?

• Does resistance training combined 
with diet result in greater reductions 
in visceral fat compared to resistance 
training or diet alone?

• Can you get simultaneous increases 
in muscle mass and decreases in fat 
mass while in an energy deficit?



• 40 pre-menopausal women
– Body fat > 30%

– No weight training for previous 
year

– Not currently dieting

Subjects



• Subjects randomly assigned to one of 4 groups

– Control (2 dropouts; final N = 8)

– Diet Only (1 dropout; final N = 9)

– Resistance Training Only (1 dropout; final N = 9)

– Resistance Training + Diet (5 dropouts; final N = 5)

• 16 weeks

Study Design



• Subjects in diet groups were given daily macronutrient & calorie goals based 
on their body composition and resting metabolic rate (RMR) tests

– If RMR was within 10% of predicted (via the Harris-Benedict equation), 
then intake was set at RMR

– If RMR was greater than 10% over predicted, intake was set 10% below 
measured RMR

– If RMR was greater than 10% below predicted, intake was set at 10% 
above measured RMR

• Fat intake set at 20% of calories

• Protein set at 3.1 g/kg of fat-free mass

• Dietary tracking was performed using fatsecret.com

Diet



• Exercise complexes alternated every 4 weeks

– 4 sets of 10-12 RM

Training

Complex 1 Complex 2

Squats Deadlift

Romanian Deadlift Leg Curl

Swiss Ball Squats Leg Extensions

Bench Press Incline Dumbbell Press

Lat Pulldown Close Grip Pulldown

Dumbbell Shoulder Press Arnold Press

Incline Dumbbell Fly Cable Crossover

Seated Row Chest Supported Dumbbell Row

Dumbbell Lateral Raise Face Pulls

Low Back Hyperextension Low Back Hyperextension



• Frequency

– 3 times per week for weeks 1-3 of each month

– 2 times per week for week 4 of each month

• 60-90 sec rest between sets

• Training loads increased when subjects could 
do >12 reps on set 1, or could do 12 reps on all 
4 sets

Training



• Body weight

• Body composition (DEXA)

• Resting metabolic rate (RMR)

Measurements

http://weightology.net/the-pitfalls-of-body-fat-measurement-part-6-dexa/


• Body weight significantly decreased similarly in the diet-only (-2.3 kg) and 
training+diet groups (-3.1 kg)

– There was no change in the control or training-only groups

Results:  Body Weight



• % body fat significantly decreased similarly in the diet-only (-1.8), training-only (-1.2), 
and training+diet groups (-2)
– There was no change in the control group

Results:  % Body Fat



• Fat mass decreased in all three treatment groups, but the rate of decrease became 
progressively higher from the training-only group (-1.3 kg at month 3, but 0 at month 
4), to the diet group (-2.5 kg), to the training+diet group (-3.3 kg)
– The difference between diet-only and training+diet was not statistically significant

Results:  Fat Mass



• Lean mass increased solely in the training-only group (+2.2 kg)

Results:  Lean Mass



• There were no changes in visceral fat or bone mineral content in any groups

• RMR had a slight non-significant tendency to increase in all groups, but there 
were no differences otherwise

Results:  Visceral Fat, Bone Mineral
Content, & RMR
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• Estimated energy deficit based on self-reported logs & estimates of energy 
expenditure was -502 calories in diet-only and -632 calories in diet+training

• There were no significant differences between diet groups in self-reported 
calorie or macronutrient intake

Results:  Diet
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• All groups achieved reductions in fat mass, but reductions were maximized 
when diet was combined with resistance training

• Resistance training alone increased lean body mass, but this effect was 
eliminated when combined with diet

– This supports the notion that it is more difficult to gain muscle in a caloric 
deficit, even in untrained individuals

• Caveat:  lean mass and muscle are not the same thing…here’s a study 
that showed a decrease in lean mass and an increase in muscle

– Lean mass can decrease due to fluid losses even if body protein 
remains intact

– Thus, we can speculate that the diet+training group likely still 
gained muscle, but not as much as the training only group

Summary of Findings

http://weightology.net/the-members-area/weightology-weekly-classics/weightology-weekly-classics-fat-loss/why-its-so-hard-to-build-muscle-lose-fat-at-the-same-time/
https://www.ncbi.nlm.nih.gov/pubmed/8379514
https://www.ncbi.nlm.nih.gov/pubmed/7925223


• RMR did not significantly change in any group

– The slight tendency for RMR to increase across all groups 
may be an artifact of the RMR measurement itself (i.e., 
possible issues with measurement or equipment), as the 
control group showed a tendency to increase

• Dieting usually decreases RMR, so the lack of change in 
RMR in the diet-only group is surprising and hints to 
possible measurement errors, OR perhaps the deficit was 
too small to make a significant impact on RMR (3.3 kg loss 
in diet+training group, which is only 0.21 kg per week)

Summary of Findings



• Changes in lean mass did not impact RMR

– This study is in agreement with most previous research showing that 
resistance training does not significantly impact RMR during a diet when 
RMR is measured more than 48 hours after a training session

– This is also in agreement with research showing that changes in lean 
mass do not necessarily parallel changes in RMR

– Remember that added muscle does not significantly elevate RMR; most 
of the relationship between RMR and fat-free mass is due to the impact 
of internal organs on RMR

• Added muscle will only contribute about 13 calories per kilogram of 
additional muscle

Summary of Findings

http://weightology.net/the-members-area/webinars-lectures/the-impact-of-resistance-training-on-energy-expenditure/
https://www.ncbi.nlm.nih.gov/pubmed/16526835
http://weightology.net/the-members-area/webinars-lectures/the-impact-of-resistance-training-on-energy-expenditure/
http://weightology.net/the-members-area/webinars-lectures/the-impact-of-resistance-training-on-energy-expenditure/


• The results show that, in untrained individuals, 
body recomposition (increase in lean mass and 
simultaneous loss of fat mass) is possible when 
individuals are consuming a maintenance 
calorie diet

– Body weight did not change in the training-only 
group, but body fat % decreased and lean mass 
increased

Summary of Findings



• Lean mass did not decrease in the diet-only 
group, which is not typical

– This may be due to the high protein content of the 
diet (3.1 g/kg of fat-free mass), and the small energy 
deficit (only ~0.2 kg of body mass loss per week)

Summary of Findings



• Self-report of calorie intake

– The actual weight loss of only 0.2 kg per week in the 
diet groups does not match up with the reported 
500-600 calorie deficit

• This indicates the subjects were underreporting

• Small deficit may have made it too difficult to 
determine differences in lean mass and RMR 
between groups

• No reporting of strength levels

Limitations



• Small sample size (only 5 subjects in the 
training+diet group)

– This may have made it too difficult to detect lean 
mass or RMR changes between groups

• Changes in DEXA-derived lean mass do not 
necessarily reflect changes in muscle

• Findings are specific to obese, premenopausal 
women

– Results in well-trained subjects may be different

Limitations



• In untrained premenopausal women, body 
recomposition is possible through resistance training 
alone, with no change in diet

– You can expect around a 1 percentage point change 
over a 16 week period

• Resistance training, combined with diet, is superior for 
fat loss compared to diet or training alone

• The impact of resistance training and diet on visceral 
fat is negligible when the energy deficit is small

Practical Application



• Resistance training and adding muscle/lean 
mass will not impact RMR to any meaningful 
degree, at least over a 4 month period

• It is difficult to gain lean mass when in an 
energy deficit

Practical Application


