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INVITED COMMENTARY

There is much debate regarding the exercise dose (e.g. intensity, duration, and frequency) 

required to impact obesity related diseases such as type 2 diabetes and metabolic syndrome. 

Typically, a high amount of exercise is associated with elevated aerobic fitness, heightened 

insulin sensitivity, favorable blood lipid profiles, and low body fat. However, groups over the 

last two decades have challenged the dogma that “more is better”, and clinical trials have 

sought to determine the dose by which exercise yields metabolic benefit in individuals with 

obesity (1-4). This issue of Obesity presents novel work examining the impact of exercise 

dose on body composition under controlled conditions (5).

Cowan et al. (5) tested the effect of exercise amount (kilocalories/session) and intensity (% 

VO2peak) under energy-matched treatments on adipose tissue and skeletal muscle in adults 

with obesity and related these changes in blood glucose, circulating lipids, and insulin 

resistance. Participants were middleaged men and women that were randomized to: control 

(no exercise), low amount low intensity (LALI), high amount low intensity (HALI), or high 

amount high intensity (HAHI) treadmill based exercise 5 d/wk under supervision for 24 

weeks. Energy expenditure was clamped between groups based on VO2-heart rate 

relationships, and magnetic resonance imaging (MRI) was utilized to determine abdominal 

adiposity as well as skeletal muscle. Non-exercise physical activity was assessed using 

accelerometers and diet was monitored via food records throughout the intervention. 

Overall, subcutaneous and visceral fat were reduced comparably across exercise doses 

compared with control, and lower, but not upper, body skeletal muscle was preserved.

While some of the body fat observations by Cowan et al. (5) were known from prior studies 

matching for energy expenditure (1), the context which these findings occurred are 

noteworthy. In particular, 300 participants were provided exercise doses equivalent to 150 

min/wk of moderate intensity or 75 min/wk of vigorous intensity of activity and attention 
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was made to maintain non-exercise activity and diet. Thus, these data confidently 

demonstrate that exercise performed most days of the week promote significant fat loss 

independent of amount or intensity. This has public health relevance as it highlights that 

individuals may not need to follow the adage “more is better” with regard to weight/fat loss 

as long energy expenditure is the focal point. Additionally, considering the Exercise is 

Medicine campaign by the American College of Sports Medicine (https://

www.exerciseismedicine.org), an interesting aspect to the study is the disconnect between 

fat loss and metabolic benefit. LALI reduced abdominal obesity in association with lower 

circulating lipids (e.g. triglyceride and total cholesterol) and insulin resistance (i.e. 

homeostatic model assessment of insulin resistance). In contrast, increasing exercise amount 

and intensity revealed that a lowering of body fat only related to reduced LDL cholesterol, 

with the exception of HAHI observing a link with post-prandial insulin. These metabolic 

findings complement work showing that energy expenditure may be important for pancreatic 

function (3), exercise amount may offset intensity for increased insulin sensitivity (1), but 

intensity may have protective atherogenic effects (2). Thus, work by Cowan et al. (5) 

provides a timely reminder that answering the question of what the best exercise dose is for 

health is complicated given that each exercise prescription affects obesity related outcomes 

in a distinct manner. Further work is warranted to elucidate how exercise can be 

personalized to reduce chronic disease.
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