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PROTEIN SUPPLEMENTATION SUBSEQUENT TO WEIGHT LOSS:  EFFECTS ON BODY COMPOSITION, FEEDING 

BEHAVIOUR AND BODY WEIGHT IN HUMANS. 
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Aim 
This pilot study assessed whether high-protein (HP), 
relative to low-protein (LP), meal replacements 
reduced weight regain following a diet-induced 10% 
reduction in body weight in obese men. 
 
Project Outline/Methodology 
The body can be divided into fat mass and lean body 
mass, (LBM) which comprises skeleton, muscle and 
organs. Current theories of weight control suggest fat 
mass depletion during weight loss produces 
physiological signals that increase food intake and 
lead to weight regain. Hypothesis: Depletion of lean 
body mass may also be important in this context. 
Rapid restoration of post-weight-loss LBM, using a 
high protein (HP) diet may help to stabilise weight 
loss. 
The study used a parallel design with 2 groups of 5 
subjects, randomised to receive HP or LP meal 
replacements. Each subject followed a very low 
calorie diet until they lost 10% body weight. They 
then consumed 2 mandatory meal replacements each 
day for 6 months and could eat additional foods as 
required. The meal replacements provided 5MJ/day 
and comprised 50% (HP) or 10% (LP) protein by 
energy. 
Subjects underwent a series of measurements 
immediately before, 0, 3 and 6 months post weight 
loss. Key measures made were body weight & 
composition (amount of fat and LBM change) food 
intake and appetite.  
 
Key Results 
Subjects were clinically obese and sedentary 
according to standard classification. They all achieved 
~10% weight loss (10.8 kg) during the very low 
calorie diet period. During the 6 months’ diet 
intervention period, subjects regained 3.2kg (HP) 
and 1.0kg (LP). Differences in body weight and 
composition were not significantly different between 
groups, or from zero. There was a significant trend 
for weight gain with time on the HP treatment but 
not the LP treatment, but the effect was very small. 
 

Conclusions 
These results showed no benefit of either regimen in 
terms of weight regain or appetite. However, the 
sample size is small, which limited the capacity of 
statistical comparisons. This study demonstrated the 
effectiveness of the experimental approach in 
monitoring longer-term changes in physiology and 
behaviour that influence weight regain. The study is 
being extended with additional subjects. 
 
What does this study add to the field? 
Most people who lose weight regain it. We do not 
know the exact mechanisms involved and there is a 
shortage of long term detailed studies. To advance 
the science of weight loss we need to be able to 
track, over periods of months, the effects of different 
therapies on the mechanisms of weight regain in 
order to prevent it. The project has shown we can 
advance the science of weight control by inducing 
10% weight loss and then monitoring the changes in 
physiology and behaviour that lead to weight regain.  
 
Implications for Practice or Policy 
The work will advance our understanding of how 
different diets influence mechanisms of weight regain 
and how different people respond. This will improve 
efficacy of dietary treatments by better matching 
different dietary solutions to the physiological and 
behavioural characteristics of different people. 
Application of this knowledge will reduce the growing 
burden of obesity on the NHS. 
 
Where to next? 
Additional subjects are participating in the study to 
allow clearer results to be obtained. 
We believe it is vital to continue this work so that we 
can establish a comparative evidence base of  how 
dietary treatments influences health, wellbeing and 
quality of life and success at sustained weight loss. 
The role of popular diets cannot be ignored as a 
means of weight control, but clear scientific data that 
can be used to evaluate the strengths and limitations 
of different dietary approaches to weight 
management are needed. 
 
Further details from: 
Dr James Stubbs, Rowett Research Institute,  
Aberdeen AB21 9SB 
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