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Welcome to the "so your client wants to: maintain their weight loss" guide. The aim of this guide is 
to communicate the current evidence regarding weight loss maintenance (wlm), so that it can be 
applied to help personal training clients. This guide is divided into several sections. The first deals with 
the definition of weight loss maintenance before the four subsequent sections discuss the evidence 
concerning one specific piece of weight loss maintenance guidance. They are:
 
1: Improve satisfaction with weight loss outcomes

• Realistic vs Unrealistic expectations 
• How much weight loss do interventions currently achieve? 
• Body weight regulation: Why is WLM so hard? 

2: Achieve Early Weight Loss 

3: Design Personalised Lifestyle Guidance
• Minimal Effective Dose 
• Personalised Lifestyle Guidance
• Weight Loss Assessment
• Food Intake: Appetite Management
• Energy Density 
• Reduction in Disinhibition 
• Exercise
• Energy Expenditure
• Appetite Management

4: Relapse Prevention: 
• Self-Monitoring 
• Cognitive Flexibility 

5: Escalate the Intervention
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DEFINITION OF WEIGHT LOSS MAINTENANCE (WLM)
A clear definition of weight loss maintenance is required for personal trainers to support client attempts to sustain their 
weight loss. Most definitions of WLM cohere around three criteria. The first is that the weight loss must be intentional, 
given that unintentional weight loss has different causes and consequences (French et al,. 1995). 

Second, a reduction of between 5-10% of the individual’s starting bodyweight must be achieved. If above 10% is 
achieved, then such a reduction is classed as "successful" whereas 5% is only "moderately successful" (Rössner, 1997; 
Wing & Hill, 2001; Wing & Phelan, 2005; Montesi, 2016;  Spreckley, Seidell, and Halberstadt, 2021).

These criteria contain two implications; weight loss should be expressed as a percentage of the client’s starting 
bodyweight and the absolute reduction in body weight should be recommended. The advantage of viewing WLM as a 
percentage of starting weight is supported by evidence suggesting that improvements in health occur at these relative 
reductions regardless of starting BMI. Indeed, Unick et al,. (2011) shows that proportional weight loss had the same 
impact on HBA1C, triglycerides, systolic blood pressure, and LDL cholesterol across the three obesity BMI categories. 

The 5-10% range is the recommended weight reduction given because this level may reduce many of the health risks 
associated with obesity by facilitating clinically significant improvements in many disease markers. For example, an 
average weight loss of 6.7% reduced the risk of developing diabetes by 58% (Jensen et al., 2013; Ryan et al., 2017) and 
improvements in HBA1C begin at 2-5% for those already with the disease (Wing et al., 2011). Consequently, greater 
weight loss is linearly associated with greater benefits to glycaemic outcomes (Knowler, 2001; Tuomilehto, 2001). In 
relation to blood pressure and cholesterol, improvements in triglycerides & systolic blood pressure begin at 2-5% weight 
loss and improvements in diastolic blood pressure, and HDL cholesterol begins at 5-10% weight loss. Subsequently, 
there are reductions in the use of lipid lowering medications in people with modest weight loss (−8.7%) at 12 months 
(Wing et al., 2011; Ryan et al., 2017). Finally, 5% weight losses may also improve body images in men and women at 
6 months (Chao, 2015; Masa Cernelic-Bizjak et al., 2019) and weight losses of 7.6- 9.0% led to reduced psychological 
distress and binge eating at 12 months (Grave et al., 2010).

The final criterion of successful WLM is that the weight loss must be sustained for at least 12 months. This proves to be 
the most challenging criterion to meet given the evidence (discussed below) regarding the average amount of weight 
loss behavioural interventions seem to achieve.
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1: IMPROVE SATISFACTION WITH WEIGHT LOSS OUTCOMES
INTRODUCTION

The first recommendation for improving peoples WLM claims that people will be more successful if they have greater 
satisfaction with the weight loss they have achieved. This implicitly assumes that people will be more inclined to apply 
continuing effort and engage with practitioners if they positively appraise their weight loss outcomes. 

A primary way such appraisals will be formed is in relation to the individual’s initial weight loss expectations. The degree 
to which such expectations are realistic is therefore paramount in whether an individual will be satisfied with their weight 
loss. Evidence suggests that initially, both groups have wildly unrealistic weight loss expectations in the 20-40% of starting 
bodyweight range (Foster et al., 1997; Phelan et al, 2007; Maston et al., 2021).

Such expectations stand in sharp disconnect from the guidelines that 10% WL maintained >12 months is classified as highly 
successful. This divide between expectations and realistic outcomes is further widened by two extrapolations that can be 
made from relevant literature. One, that most people should expect some weight regain and two, that there is very large 
inter-personal variation in weight loss outcomes. 

What may appear to be a conservative approach to expectation setting may come as a disappointing surprise for both 
practitioners and clients alike. However, the evidence in favour of the weight loss behavioural, pharmacological, and 
surgical interventions supports its validity.

HOW MUCH WEIGHT LOSE DO INTERVENTIONS CURRENTLY ACHIEVE? 

Behavioural interventions seem to be able to achieve average weight losses of 8-10% at 6 months (Wing, 2002; Goodpaster 
et al., 2010; Borek et al., 2018; Maula, 2019). However, within 12 months some estimates suggest that 50% of people may 
have regained their lost weight (Curioni, 2005; Wadden 2007; Butryn, 2011). When measured at 12 months, other data 
indicates that 30% of people have weight losses ≥10%, 25% have 5-9.9% and 40% ≤4.9% (Christian et al., 2010). As time 
passes, the percentage of people who regain lost weight continues climb, with >80% of successful individuals experiencing 
weight regain >1 year, >85% after 2 years and 95% after 3 years Langeveld & de Vries, 2013.

Taken in totality, <20% of individuals who try to lose weight via a behavioural intervention are able to achieve and maintain 
a 10% reduction over a year. Ultimately, a majority regain lost weight within 3–5 years Frederich et., 2001; Weiss, 2007; 
Kraschnewski et al., 2010. Consequently, substantial and sustained weight losses are unlikely for the average person 
without a follow-up intervention.

The WLM outcomes achieved by pharmacotherapy seem more promising. Firstly, weight loss medications significantly 
outperform a placebo with double the proportion of patients achieving ≥5% or ≥10% (Kumar et al., 2017). When viewing 
the average effects of all medications, they seem to cause weight losses of 0.6-5.8kg between 12-18 months (LeBlanc et 
al., 2018) Of the numerous specific weight loss medications that exist, many have different mechanisms of action and thus 
seem to perform better when they are combined (Aronne et al., 2017; Smith, 2017)

More specifically, two of the most common are Liraglutide, a GLP 1 Agonist which enhances satiety, and Lorcaserin, 
a selective serotonin 2c receptor agonist which suppresses appetite. Both have shown favourable WLM outcomes. 
Liraglutide facilitates an average weight loss of -9.2% at 56 weeks and -6.1% at 160 weeks (Le Roux, 2017). 
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Lorcaserin caused >5% weight loss in 38.7% of patients, however a 9% increased risk of cancer in the treated group 
caused the FDA to ask for Lorcaserin to be withdrawn (Sharretts, 2020). 
Behavioural Interventions and Pharmacotherapy do not have to exist in isolation. Indeed, some initial data suggests that 
combining them may lead to significantly improved WLM. For example, Weill Cornell Patient Data shows that of the 
patients receiving both, 75.3% achieved ≥5% weight loss and 46.3% achieved ≥10% weight loss at 12 months. Of these 
patients, 87.4% and 76.9% went on to maintain ≥5% and 10% weight losses respectively at 24 months (Tchang et al., 2019). 

Surgical Interventions currently represent the most effective means for both weight loss and WLM. Despite their risks, 
weight loss surgeries cause a reduction in bodyweight of 20 to 50% with restrictive procedures producing less when 
compared to malabsorptive procedures (Bond et al., 2008; Schauer et al., 2012; Mingrone et al., 2012; Ikramuddin et al., 
2013). 

Relatedly, the prevalence of weight regain post various bariatric surgery is also promising. For people receiving the 
Laparoscopic Gastric Band, weight regain between three and seven years appears to be only 1.4%, however this does 
significantly increase at 10 years to 38% (Sjöström et al., 2004; Courcoulas et al., 2018). A similar pattern is observed 
following the Laparoscopic Sleeve Gastrectomy with weight regain of 5.7% at 2 years, followed by a significant increase to 
75.6% at 6 years (Braghetto et al., 2012; Lauti et al., 2016). Finally, Roux en Y gastric bypass seems to deliver the best WLM 
outcomes with 93% of patients maintaining >10% WL, 70% maintaining >20% WL and 40% maintaining >30% WL after 12 
years (Christou et al., 2006; Dayyeh, 2011). Admittedly, there is also evidence of weight regain with various data suggesting 
17.1% regain >15% of WL at 2 years (Shantavasinkul et al., 2016), and WR of between 3.9–26.8% 3-7 years King et al., 2018; 
Courcoulas et al., 2018; Baig et al., 2019)

BODYWEIGHT REGULATION: WHY IS WLM SO HARD? 

Body Weight Regulation:
Given this description of both the WLM guidelines and the average results’ differing intervention achievements, it is 
reasonable to consider why greater weight losses are not regularly achieved or sustained. The simple answer to such a 
question is that there may be a physiologically “preferred bodyweight”, and when someone attempts to sustain a reduced 
bodyweight, hypometabolism and hyperphagia act in concert to facilitate weight regain (Rosenbaum, 2010; Hall, 2018). This 
process is referred to as bodyweight regulation. 

Various models of how body weight is regulated have been proposed, including the Set Point, Settling Point, and Dual 
Intervention Point, models (Speakerman et al., 2011). There is little consensus regarding which model is most accurate, 
however the Dual Intervention Point model seems to account for many of the observations regarding human body weight. 

Consistent with the genetic data regarding obesity, The Dual Intervention Point models suggests that bodyweight has 
upper and lower weight boundaries. 

Such boundaries define when physiological regulation of weight becomes dominant. In-between these boundaries, 
Physiological control might be weaker and Environmental factors may be more dominant. (Levitsky, 2002; Speakerman, 
2007; 2008; Prentice et al., 2008). Within the model, it is expected that there is significant inter-individual variation in the 
distance between the two boundaries, thus explaining the differing susceptibility to weight gain seen both anecdotally and 
empirically (Sims et al., 1973; Levine et al., 1999; Cuthbertson et al., 2017). Taking this view to achieve WLM, it may require an 
individual to keep their bodyweight outside their lower boundary and thus must fight strong physiological regulation. 
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The hormone Leptin appears to strongly influence the occurrence of physiological bodyweight regulation. when such 
physiological regulations of bodyweight occur. Leptin is released into the blood dependent upon the fat cell size multiple 
by number (Aronne et al., 2021). Thus, if someone has greater amounts of body fat, they will likely have higher levels of 
circulating Leptin. 

This circulating Leptin then binds to receptors in the cells of the hypothalamus (Pan et al., 2018). It is thought that the 
preponderance of Leptin is then compared to a pre-existing personal threshold. If there is sufficient Leptin to meet this 
threshold, appetite and energy expenditure remain somewhat stable (Morabito et al., 2017). 

A challenge emerges when adipose tissue is lost because it significantly decreases circulating levels of Leptin, but does 
not alter the Leptin threshold (Leibel et al., 2002; Morabito et al., 2017). This discrepancy means several mechanisms are 
enacted in an attempt to restore this Leptin deficiency by regaining the lost adipose tissue. These mechanisms involve 
reductions in energy expenditure and an increased drive to eat.

Energy Expenditure:
It has been estimated that energy expenditure decreases by 20-30kg per kg of bodyweight lost (Hall, 2017). This reduction 
is comprised of decreases in Resting and Non-Resting Energy Expenditure. The Basal Metabolic Rate is reduced first due 
to the loss of tissue (primarily organ mass) and second, due to the increased chemo-mechanical contraction efficiency 
of skeletal muscle (Rosenbaum, 2003; Baldwin, 2011). This second category leads to what has been termed "metabolic 
adaption". This means that, during the maintenance of a 10% reduced body weight, BMR reduces 5-10% more than tissue 
loss would have predicted. However, this adaptation does not continue to increase with no further decline during a weight 
loss of 10-20% (Leibel, 1995; Rosenbaum, 2016).

Reductions in Non-Resting Energy Expenditure primarily come from decreases in Non-Exercise Activity Thermogenesis 
(NEAT) (Levine, 2002). NEAT refers to all movement which does not occur due to formal exercise. Evidence suggests that 
people spontaneously decrease such movement during and after a 10% weight loss, with further decreases after a 20% 
weight loss. This indicates that greater reductions in NEAT are seen as more weight is lost. (Leibel, 1995; Rosenbaum, 2016).

Increased Drive to Eat
The second category of mechanisms which aim to restore Leptin by regaining adipose tissue involves an increase in the 
drive to eat. The feedback circuits which control long-term energy intake have greater overall strength compared with those 
controlling calorie expenditure, meaning that this category seems more likely to effect WR (Aronne et al., 2021)

This drive to eat manifests as an increase in baseline appetite (approximately 100kcal per 1kg of BW lost), food reward 
and impulsivity (Polidori, 2016). This is accompanied by delayed satiation, increased impulsivity, and elevated food reward 
Rosenbaum and Leibel, 2010; 2014; Hall and Kahan 2018). 

Inter-Individual Variation: 
Unfortunately, a practitioner cannot know how a particular client's attempts to maintain their weight loss may be affected 
by their bodyweight regulation. The evidence shows there is large inter-individual variation in these systems (Leibel et al., 
1995 Rosenbaum et al., 1999; Dullo et al., 2012) and thus it is impossible to definitely say where an individual’s upper or 
lower intervention points may be and consequently, what degree of appetitive or metabolic adaption they may have. 
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Can bodyweight regulation be changed? 
Given that body weight regulation seems to oppose WLM, it is reasonable to consider whether such a system can be 
changed so weight regulation occurs at a lower fat mass. Unfortunately, the current evidence is inconclusive. Ultimately, an 
individual's leptin threshold and their subsequent weight regulation seems determined by a gene-environment interaction 
(Barsh et al., 2000; Bouchard, 2012; Qi and Cho, 2013; Reddon et al., 2016; Andersen et al., 2017). This means there are 
at least three potential means by which such a system could be altered. Unfortunately, none of them currently represent 
viable interventions. First, bodyweight regulation does seem alterable as large maternal weight losses (achieved via obesity 
surgery) seem to prevent its transmission to children (Kral et al., 2006; Guénard, 2013). Second, the administration of 
exogenous leptin post weight loss can be used to restore circulating levels to pre-weight loss status, thereby surpassing the 
leptin threshold. This seems to restore most of the energy and behavioural physiology to pre-weight-loss status in weight-
stable weight-reduced individuals (Rosenbaum et al., 2005; 2008; 2014; Kissileff et al., 2012). While this does not change an 
individual's bodyweight regulation range, it does eliminate the adaptations which are borne of trying to hold bodyweight 
outside of such a range (Aronne et al., 2021). Finally, Lateral Hypothalamic Lesions may reduce the body weight regulation 
range of rodents, however the likelihood of such a procedure being viable in humans is small (Keesey, 1975).

Summary:
In summary, WLM is extremely challenging due to the strong physiological regulation which opposes it. Such a 
physiological regulation manifests as increases in both metabolic efficiency and a drive to eat which does not seem to 
wane over time (Shick et al., 1998; Wing et al., 2001; Rosenbaum et al., 2008; DelParig et al., 2007). Thus, persistent effort 
is required to counter increased appetite and decreased energy expenditure even after reaching the reduced body weight 
plateau. Consequently, prolonged WLM is only likely possible by indefinite attention to both food intake and exercise.

This explains why all interventions show some weight regain. This problem becomes most pronounced after behavioural 
interventions, as pharmacotherapy and bariatric surgery are potentially able to intervene directly on the appetitie increase 
which occurs with weight loss. 

There is a large discrepancy between what both practitioners and clients expect behavioural interventions to achieve and 
what the evidence shows they achieve on average. It seems likely that such expectations need to be appropriately aligned 
to aid client engagement and subsequent successful WLM.

WLM GUIDELINES: SETTING REALISTIC EXPECTATIONS: 

The following is a stepped guide to making such a realignment. 

1: Align practitioner expectations
Practitioners are encouraged to reflect upon the expectations they hold for their client's weight losses. Considering the 
evidence presented above, if such expectations regularly exceed 10% of starting weight, they may need to be reduced. 

2: Discuss WLM with clients. 
Explicitly discussing WLM with clients is the next step in helping to align their expectations. During these conversations, it 
may be beneficial to emphasise that the challenges associated with WLM are universal and that bodyweight is not simply 
under a person’s conscious control. The goal of this approach is to alleviate the client of much of the shame or guilt they 
would otherwise feel should they regain weight. Equally, it is important to stress that it is impossible to know precisely how 
they will be affected by bodyweight regulation. Therefore, the proceeding intervention will be a gradual exploration of their 
own unique situation. 
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3: Explain the benefits of moderate weight losses
Next, practitioners can clearly and explicitly explain that a 5-10% weight loss maintained >1 year is classified as successful, 
given its significant positive impact upon various health markers. This can then inform realistic, collaborative expectations 
and goal setting.

4: Collaboratively set realistic expectations
Finally, practitioners and clients should work collaboratively to establish realistic expectations for their weight loss and 
WLM. It may be useful for clients to view continuing weight losses of >5% is as a bonus, rather than an expectation. Equally, 
they should also be prepared for some WR. Practitioners can use this opportunity to reframe whether WR should mean a 
client has "failed".

2: ACHIEVE EARLY WEIGHT LOSS
The second WLM recommendation is to consider pursuing faster rates of weight loss at the beginning of the intervention 
by prioritising a large caloric deficit. Such a strategy is supported by the evidence showing that initial weight loss during a 
lifestyle or pharmacological intervention is predictive of subsequent weight loss, the magnitude of sustained WL, and final 
weight. However, it is worth noting that this strategy is not correlated with the absolute amount or slope of weight regained 
after weight loss (Nackers et al., 2010; Unick et al., 2015; Tronieri et al., 2019). This suggests that if weight regain is to be 
expected, then those who have lost more before it begins are more likely to sustain the clinically significant 5-10% required 
to improve health. 

Recommendation: 
For guidelines for facilitating early weight loss please view "So your client wants to...Lose Weight".
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3: DESIGN PERSONALISED MAINTENANCE GUIDANCE: 
Introduction: Generic vs Personalised WLM Guidance
It has been suggested that WLM outcomes can be enhanced by specifically designed practitioner support and weight loss 
maintenance interventions. However, the evidence for the effectiveness of such interventions is mixed (Wing et al., 2006; 
Pi-Sunyer, et al., 2007; Perri et al., 2008). This could be because the most frequently reported behaviours associated with 
WLM are often indistinguishable from the advice given for weight loss. This leads to somewhat generic WLM advice such 
as having healthy foods available at home, regular breakfast intake, increased vegetable consumption, decreased sugary 
and fatty foods, limits on certain foods, reduction of the fat in meals and increased physical activity (Paixão et al., 2020). 

While such behaviours are not without value, this guide proposes that practitioners should collaborate closely with their 
client to design personalised WLM guidance. 

MINIMAL EFFECTIVE DOSE: 

Given that there is no defined end to WLM, the governing principle of such guidance should be to establish the "minimal 
effective dose". In this context, this refers to the minimum amount of lifestyle guidance required for an individual to maintain 
their weight loss. Such an approach has been shown to enhance adherence, with interventions that gradually escalate 
their behaviour strategies being both more cost effective and more productive for better results (Jakicic et al., 2012; Jakicic 
et al., 2015). Furthermore, such a conservative approach may reduce the likelihood of maintenance behaviours which 
damages people's wellbeing & psychological functioning by being excessive, rigid, or anxiety inducing. Such considerations 
are important given the potential physiological similarities between reduced weight and people with low weight eating 
disorders. 

PERSONALISED LIFESTYLE GUIDANCE: OVERVIEW

Weight Loss Assessment: 
To begin designing personalised WLM guidance, an assessment of an individual’s weight loss experience should be 
performed. The aim of such an assessment is to establish which weight loss approaches were utilised, what behavioural 
skills were gained while pursuing such approaches, and whether any of those strategies and skills could be used during 
WLM. This final point is determined by whether the strategies in question can be suitably flexible to fit a client's long-term 
lifestyle and whether it suits their preference. 

For example, if a client has lost weight by following a meal replacement diet for 6 months and finds meal replacements 
easy, enjoyable, and accessible, it could be feasible for their WLM to involve either a slightly reduced frequency of meal 
replacements or an increase in their calorie content. Regardless of which option is pursued, the key is to build upon the 
changes to their behaviour the client has already made to lose weight. 

Ultimately, this assessment should facilitate three highly personalised areas of WLM guidance. They are as follows:

1: Deliberately stop weight loss utilising a familiar method. 
This assessment should uncover a familiar method which can be used to deliberately halt their weight loss (if they are 
still losing it). Equally this may simply equate to adapting their current method, so they achieve energy balance. It may be 
beneficial to achieve this with as few behavioural alterations as possible, given how the physiological adaptations described 
earlier will likely be affecting a client. 
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2: Design Sustainable Guidance
Next, the sustainability of this newfound maintenance needs to be considered, utilising the principle of minimal effective 
dose. To do this collaboratively, it should be explored whether effortful elements of the client’s current lifestyle intervention 
can be reduced without jeopardising their WLM. Continue this process until only the essential elements of the intervention 
remain. This process should also prioritise a clients dietary and lifestyle preferences given that WLM will require long term 
adherence. 

3: Establish how maintenance can be made robust
Finally, it is almost certain to be disadvantageous if someone requires a very specific set of external circumstances to 
perform the behaviours required for WLM. Thus, considerations should be given to whether a client has the skills to 
maintain their weight loss in a wide variety of situations. If an obvious deficit is found, the practitioner and the client should 
work together to establish the strategies require for such situations. 

PERSONALISED LIFESTYLE GUIDANCE: FOOD INTAKE & EXERCISE 

Introduction: 
The specific nutrition and exercise behaviours which seem to enhance WLM will now be outlined. First, two elements of 
a client nutrition will be discussed, energy density and disinhibition. Both these elements aim to address the increased 
drive to eat which occurs with sustained weight losses. Second, the role exercise may play in WLM will be discussed. The 
focus will be placed upon how exercise may both effect people’s energy expenditure and how it may improve body weight 
regulation. 

Food Intake: Energy Density: 
The energy density of a food is the number of calories it contains per gram of weight. Specific research on the relationship 
between energy density and WLM is somewhat limited. However, there are significant literature showing a consistent 
strong positive association between ED and ad libitum Energy Intake (Rolls et al., 1994; 1998; 1999; 2002; 2004; 2006; Kral 
et al., 2002) with higher total dietary energy density leading to greater TDEI and lower energy density reduced TDEI (Karl & 
Roberts, 2014).

Importantly, this appears to be independent of the method used to alter ED. This means that a wide variety of dietary 
approaches may be feasible ways to gain the benefits of reduced ED (Karl et al., 2014)

More specific evidence for the role of lower ED in WLM comes from observational research as weight loss maintainers 
consume more fruits and vegetables (low energy density foods) than those who experienced WR (Kruger, et al., 2008). 
National Weight Control Registry (NWCR) participants also report high fruit and vegetable intake (Phelan, et al, 2006). 
Finally, maintainers consume a diet lower in total ED than those individuals who regain weight (Greene et al., 2006). 

A final line of evidence supporting the importance of lowering the average energy density of a WLM diet comes from a 
randomised control trial of WLM comparing a low energy density and a usual diet (Karimi et al., 2016). The results showed 
that the low energy density group went on to lose a further 0.3kg on average, whereas the usual diet group regained an 
average of 1.3kg. Similar results were seen for a variety of other measures including waist circumference (-0.4 vs. 0.3), 
fasting blood sugar (-9.5 vs. 0.4), total cholesterol (-0.4 vs. 2.05) and LDL (4.8 vs. -0.3).
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The mechanism underlying such positive affects seems to be the ability of low density to suppress both subjective hunger 
ratings (Ello-Martin et al., 2008) and improved appetite hormone profiles during WLM. For example, Hill et al., (2013) 
measured Ghrelin and PPY at 0, 3, 6, 12 months post weight in women who were receiving low energy density guidance. 
The results showed that ED was the strongest predictor of Ghrelin, as participants with diets lower in ED had lower 
circulating concentrations of Ghrelin. Furthermore, there was a linear increase in PPY with ED during periods of both WL & 
WLM.

WLM GUIDANCE: DIETARY ENERGY DENSITY 

This literature suggests that practitioners could first calculate the average energy density of their client’s diet and then 
provide advice to systematically decrease it until clients report subjective improvements in appetite. 

DISINHIBITION: 

The next target for personalised WLM guidance is to help clients reduce disinhibition. 

Definition of Disinhibition:
Disinhibition is defined as a loss or reduction of inhibition (Merriam-Webster, 2021) Inhibition is in turn defined as “an inner 
impediment to free activity, expression, or functioning.” (Merriam-Webster, 2021). Thus, disinhibition can be seen as the loss 
of internal restraint in relation to some behaviour. 

Eating related disinhibition:
Eating related disinhibition seems to be a general trait, meaning that it is an enduring characteristic which influences an 
individual’s eating behaviour & food choice (Bryant et al., 2008).

There are two broad types of disinhibitions; Internal and External. These types then subdivide into four further categories. 
First, Internal Disinhibition encompasses both Cognitive and Emotional disinhibition, which represents the tendency to 
overeat in response to positive or negative emotional states or thoughts. Next, External Disinhibition includes Habitual 
Disinhibition, defined as the tendency to overeat in response to daily life circumstances, and Situational Disinhibition which 
is the tendency to overeat in response to specific environmental cues (Bond et al., 2001; Hays et al., 2002).

Disinhibition & Weight Gain
There is a strong relationship between disinhibition and weight gain, with the former predicting weight gain over 6 years 
(Hays et al., 2002). This is also supported by how people with obesity and overweight have higher disinhibition scores 
compared to individuals at normal weight (Boschi et al., 2003; Provencher et al., 2003). This is unsurprising given that 
disinhibition describes the tendency to overeat in numerous different situations. However, the strength of the effect is 
noteworthy considering it is still present between people of socioeconomic circumstances, dieting status and weight 
histories (Dykes et al., 2004; Provencher et al., 2003; 2004; Bellisle et al., 2004). Importantly, recent evidence suggests that 
genetic vulnerability to the obesogenic environment may be expressed by differences in disinhibition (Brunner et al., 2021).

Disinhibition & WLM 
Given this relationship with weight regain, it is unsurprising that disinhibition also negatively impacts WLM. Greater 
disinhibition at baseline levels have been shown to predict weight regain at 2-years post weight loss intervention (Karlsson 
et al., 1994; Cuntz et al., 2001; Sawamoto et al., 2017). This relationship is also displayed in the National Weight Control 
Registry with Disinhibition at entry predicting weight regain 1 year later and that people who regained weight were more 
likely to report increased disinhibition (McGuire et al., 1999). 
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This relationship with WLM does seem to differ between internal vs external disinhibition. Lower levels of internal 
disinhibition were associated with less weight regain, whereas External disinhibition was predictive of weight change 
(Niemeier, et al., 2007; Butryn et al., 2009). It is unclear why this difference emerges. A reasonable hypothesis could be 
that low internal disinhibition may have an impact upon people's behaviour in situations in which they are prompted to be 
externally disinhibited.

How to reduce disinhibition: 
There are several possible approaches to reducing disinhibition. These steps should be approached sequentially, with 
the later strategies only recommended to pursue after earlier ones have failed. When beginning, it is beneficial to ensure 
that a diet is likely controlling an individual’s appetite. This can be achieved by prioritising low energy density foods and 
a moderate to high protein intake. Implementing personalised meal timing may also be useful, as doing so minimises the 
likelihood of a person's hunger building to the point at which they become disinhibited when presented with food. 

The next strategies for reducing disinhibition concern the beliefs people have, in addition to the behavioural strategies 
and weight loss methods they pursue. Taken chronologically, beliefs that increase disinhibition should be discussed 
and reformulated. For example, if someone is under the impression that their weekends can involve a high food intake 
because of their "good" eating behaviour during the week. Next, certain weight loss methods that may actively encourage 
disinhibition should be minimised, such as approaches which stress "cheat days or meals". Finally, behavioural strategies 
that people pursue may negatively impact their disinhibition. A primary target is the degree to which people do or do not 
plan their food intake. If there is absolutely no organisation or planning regarding food intake, external disinhibition may 
likely increase when someone is presented with the suitable environment. Equally, if the plans are made so specific that any 
perceived deviation causes a negative psychological appraisal, then they made lead to internal disinhibition. 

Such situations demonstrate an important governing principle of behavioural strategies to reduce disinhibition; to prioritise 
flexible rather than rigid forms of restraint (Westenhoefer, 2013; Schaumberg et al,. 2016). Rigid restraint is described as the 
implementation of an absolute, dichotomous rule-based approach to eating, dieting, and weight control (Timko and Perone, 
2006). People who score highly on measures of rigid restraint consistently show higher quantities of environmentally and 
emotionally disinhibited eating (Herman, 1983; Westenhoefer, 1991; Dochat, 2019). Unsurprisingly, they also have positive 
correlations with BMI, less weight loss, and a worse overall wellbeing (Shearin, 1994; Westenhoefer 1999; Provencher, 2003; 
Masheb, 2006). In contrast, flexible restraint is a graduated approach to controlling food consumption with quantities of 
foods specified instead of eliminated entirely. This approach has been shown to positively effect habitual food intake & is 
consistently negatively associated with BMI (Williamson, 1995; McGuire, 2001).

Disinhibition: From the inside
To explore a more advanced strategy for reducing disinhibition, how it feels subjectively needs to be elucidated. 
Disinhibition typically begins with some cue of attractive food. These may be words, pictures, odours, or the food itself. 
Such cues activate the brain network associated with eating & reward (Rolls et al., 2004; Papies, 2013; Chen et al., 2016), 
meaning that people think about the taste, hedonic enjoyment, and context of eating the food (Keesman et al., 2016; 2018). 
This creates a "mental simulation of consumption" (Clark, 2013; Barsalou et al., 2015). It is important to note that such a 
process may be stronger in weight loss maintainers (Sweet et al., 2012; Pursey et al., 2014). Such an observation aligns with 
what would be expected given the increased drive to eat which occurs with a sustained lower bodyweight. 

These cues of attractive foods and the associated mental simulations of consumptions have been shown to both trigger 
the release of Ghrelin (Schmid et al., 2005) and increase subsequent food acquisition behaviour (Papies et al., 2012). This 
is multiplied when people become "immersed" in these mental simulations, with FMRI data showing that the activation of 
neural networks implicated in creating such an immersion is predictive of subjective cravings, increased reactivity to food 
cues (Brewer et al., 2013), and may lead to greater consumption (Kavanagh et al., 2005).
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Targeting these mental simulations directly may be vital to decreasing likelihood of disinhibition and its associated 
unhealthy eating.

Decentering
One means of targeting and reducing these mental simulations is by taking the perspective of "decentering" (Westbrook 
et al., 2013; Lebois et al., 2015). This perspective attributes all experiences (such as food cravings) as impermanent states of 
the mind in order to make them less compelling. Observing such states arise and dissipate again reduces the elaboration 
and immersion which is characteristic of disinhibition. 

Some evidence exists on the design and effect of decentering interventions (Papies et al., 2013; Jenkins et al., 2014; Lacaille 
et al., 2014). Such interventions typically take between 5-15 minutes and involve instructing people to view their food 
cravings as impermanent events that will arise and dissipate again. These discussions will often utilise metaphors to better 
explain this view such as, “think of the craving as, looking at a flowing river rather than being carried away by it”. The results 
of such interventions showed that exposure to images of energy-dense snacks no longer elicited approach impulses in 
participants. Additionally, they also produced reductions in hypothetical unhealthy food choices, craving experienced, and 
actual unhealthy food choices & calorie intake at a subsequent buffet (Papies et al., 2015). These short- term changes in 
behaviour have been extended with a reduction in chocolate consumption across 5 and 7 days (Moffitt et al., 2012; Jenkins 
et al., 2014). 

WLM Guidance: Reducing Disinhibition: 
To summarise the methods for reducing disinhibition, first, appetite should be controlled with a low energy density, 
moderate to high protein diet and personalised meal timing. Next, inaccurate beliefs regarding the impact of specific 
periods of disinhibited eating on WLM should be addressed. Equally, components of weight loss interventions which 
deliberately encourage disinhibition should be minimised. Behavioural strategies for weight control should be designed to 
utilise flexible restraint, so that a graduated and variable approach to thinking about eating can be encouraged. This aims 
to minimising the internally disinhibited eating which may occur due to a negative appraisal of not adhering to rigid forms 
of restraint. Finally, practicing decentering can reduce the mental simulations of consumption which precede disinhibition. 
This involves observing the cravings, urges, and simulations as impermanent, oscillatory states. 

EXERCISE: 

Introduction: 
The next element of WLM which requires attention is the role of exercise. Both self-reported & objectively measured 
moderate-to-vigorous physical activity at a dose of approximately 200 to 300 min/wk has been widely reported to be 
associated with greater weight loss across 18-24 months (Unick et al., 2010; Catenacci et al.,2011; Jakicic, 2014; Creasy, 
2018). However, the impact of exercise on body weight has been shown to have significant inter-individual variation 
(Bouchard, 1994). Such variability may be due to differences concerning how exercise may change both acute and chronic 
appetite, in addition to subsequent energy intake. Equally it may also be due to its impact on both chronic resting energy 
expenditure and non-resting energy expenditure. 

Acute Changes in Appetite Post Exercise: 
Exercise appears to transiently suppress appetite in the subsequent hours, which is referred to as Exercise-induced 
Anorexia. This phenomenon seems to occur independently of body adiposity with exercise >60% VO2 max suppressing 
subjective appetite scores of people who are lean or overweight or have obesity (Holmstrup et al., 2013; Holliday, 2017). 
Such an effect may be less distinct or not occur post resistance training. (Broom, 2009; Ballard, 2009; Laan et al., 2010; 
Larsen et al., 2017). 

SO YOUR CLIENT WANTS TO MAINTAIN THEIR WEIGHT LOSS ALEX PEARSON - LIFT THE BAR 13



These reductions in appetite perceptions reported with >60% VO2 max exercise return to resting control values within 30 
to 60 min of exercise cessation (King, 1997; Broom, 2007; 2009; Martins, 2009; Ueda, 2009; King et al., 2015). 

Such subjective reports are corroborated by objective measurements of the changes in appetite hormones post exercise. 
Aerobic training appears to cause reductions in Ghrelin & Elevations in PYY, GLP-1, and PP. However, the effect does not 
seem to occur post resistance training (Martins, 2009; Ueda, 2009; Sliwowski, 2011; Kawano et al., 2013; Deighton et al., 
2013; Larsen et al., 2017). 

Given that these changes are relatively transient, they do not on average cause changes in energy or macronutrient intakes 
on the day of aerobic or resistance exercise (Broom, 2009; Laan et al., 2010; Balaguera-Corte, 2011; Schubert et al., 2013; 
Cadieux, 2014; Douglas et al., 2017; Dorling et al., 2018). 

Inter-Individual Variation in Acute Appetite & EE Post Exercise: 
This conclusion is drawn by looking at the average effects of exercise on subsequent food consumption. However, this 
masks significant individual variation. The investigation of this variation has allowed for the delineation of two groups of 
people; "Compensators and Non-Compensators". 

Compensators describe people who experience changes in appetite and energy intake post exercise. Specifically, when 
compared to a personal baseline, they show significant increases in fasting hunger, have increased hedonic preference 
for foods, and higher energy intakes in response to the exercise intervention (Bundell et al., 2009; Finlayson et al., 2009). In 
contrast, Non-Compensators describe those who do not experience such changes. 

The presence of both exercise induced anorexia and compensators was seen when researchers gave exercise participants 
a snack choice either before or after completing a workout. When asked to choose their snack prior to exercise, the 
likelihood of choosing an apple was 33.5% greater, whereas post workout participants were 39% more likely to choose 
a brownie. However, they are 112% more likely to decline either snack option. Importantly, the average caloric intake did 
not change dramatically from “before” (109 kcal/participant) to “after” (94 kcal/participant). This is the reason why many 
studies find no evidence of an average impact of exercise on food consumption (Schubert et al., 2013).

Despite the variation between compensators and non-compensators, they both have been shown to experience an 
increase in satiety immediately after food consumption. This demonstrates that exercise has a dual response on appetite 
where people might experience an orexigenic response while also post-meal satiety (King et al., 2008; 2009; Melanson et 
al., 2013). 

The distinction between compensators and non-compensators is also relevant for how exercise affects acute change in 
energy expenditure. In the largest dataset (N= 1,754 free living people) ever compiled on adult total energy expenditure 
and basal energy expenditure, energy compensation post exercise averaged 28% due to reduced BEE. Thus, only 72% 
of the extra calories expended during activity contributed to total daily energy expenditure. This compensation was not 
affected by age or sex. Interestingly, when controlling for age, sex and FFM the quantity of compensation increased with an 
individual's fat mass, with the 10th percentile of the BMI distribution compensating 27.7% of activity calories, whereas the 
90th percentile compensated 49.2% of activity calories (Careau et al., 2021). 

Such a finding may indicate that body adiposity increases the amount of compensation from physical activity. Alternatively, 
people who are predisposed to compensate may be more likely to gain weight. Regardless of which hypothesis holds, the 
practical relevance is that a trainer should realistically expect someone of a higher fat mass should compensate more when 
compared to someone of a similar age, sex, but fat-free mass. 
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Chronic Changes in Appetite & EE with habitual exercise 
There is conflicting evidence regarding the impact of habitual exercise on chronic appetite, Energy intake and energy 
expenditure. Post chronic exercise subjective appetites in the fasted state has been shown to increase (King et al., 2009; 
Martins et al., 2010; Caudwell etal., 2013), not to (Martins et al., 2010; 2007; Morishima et al., 2014) and reduce (Guelfi et al., 
2013). Such a finding may represent yet more inter-individual variation. 

An alternative view is that chronic exercise may improve body weight regulation. Specifically, that chronic exercise may 
alter the sensitivity of the appetite control system and improve the coupling between EI and EE in response to food intake 
(Martins et al., 2010; Caudwell et al., 2013 Melby et al., 2018). The evidence to support this view comes from research 
showing that inactive individuals may have impaired energy intake regulation (Mayer et al., 1956; Blundell et al., 2015). Some 
evidence shows that this dysregulation may be improved by exercise, with increases in physiological sensitivity to high 
energy preloads seen with exercise training (Martins et al., 2007; 2010; 2013; Beaulieu, 2017). Thus, while active individuals 
may be driven to consume greater numbers of calories due to higher energy expenditure, they may have a stronger satiety 
response which causes a better matching between energy intake and expenditure. 

Other research suggests that chronic exercise may impact the amount of reward people feel in response to food. Food 
reward is divided into two distinct systems; "liking" and "wanting". "Liking" refers to the sensory pleasure which occurs 
during food consumption. In contrast, "wanting" is the implicit drive to consume which is triggered by a food cue (Dalton et 
al., 2014). Both systems are strongly related to excess energy intake in free-living and laboratory studies (French et al., 2014; 
Dalton et al., 2014). However, of the two, wanting may play a larger casual role in overeating (Cox et al., 1999; de Castro et al., 
2000; Mela, 2006; de Araujo et al., 2020). A recent review (Beaulieu et al., 2020) suggests that moderate to vigorous physical 
activity is associated with a reduction in both liking and wanting for high-fat food and a contaminant increase in liking for 
low fat foods. Thus, it may be possible that exercise exerts its beneficial effects on WLM by changing people's preferences 
related to energy dense foods. 

WLM GUIDANCE: EXERCISE

Exercise appears beneficial for weight loss maintenance. However, the mechanisms for this effect are yet to be clearly 
elucidated. Furthermore, there is likely significant inter-individual variation in how exercise affects both acute and chronic 
appetite, energy intake and energy expenditure.

Of particular relevance is how some people may compensate for the extra energy expended during physical activity by 
increasing their energy intake and decreasing their basal energy expenditure. Equally, chronic exercise behaviour may 
improve the relationship between an individual's energy intake and their energy expenditure, while also altering their 
hedonic preference for energy dense foods. 

Given this complex picture and the wide inter-individual variation on display, the exercise guidelines trainers give their 
clients for WLM must be personally designed by careful observation. It is recommended that trainers work with clients 
to monitor their subjective drive to eat across hours, days, and months, after changes in exercise behaviour are made. 
Equally, both subjective fatigue and objective assessments of NEAT should be used to assess the likelihood of post exercise 
compensation. Depending upon the results of this monitoring, individual exercise recommendations can then be scaled 
accordingly in the region of 200-300 minutes per week. 
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4: PREVENT RELAPSE
Introduction: 
The next essential component in weight loss maintenance coaching is to help people establish personalised ways in 
which relapses into old behaviours can be averted. There are two synergistic strategies to achieve this; appropriate self-
monitoring of behaviours and cognitive flexibility. 

SELF-MONITORING: 

Self-monitoring simply refers to the active recording of one's own behaviour. It was first noted to be useful because it 
facilitates a feedback loop in which people observe and record certain target behaviours, before evaluating them against 
predetermined standards. This allows for either reinforcement that their behaviours are proceeding in alignment with their 
goals, or for adjustments in future behaviours to be made (Kanfer, 1970).

Self-monitoring has repeatedly been shown to be a strong predictor of the maintenance of dietary change (Tinker et al., 
2007; Gibson et al., 2017). In relation to WLM, people with both moderate (-4.46kg) weight loss and large weight losses 
(-14kg) both self-performed similar amounts of self-monitoring across 0-6 months. However, during months 6-18 the 
highly successful group continued to self-monitor and lost more weight (-7.27kg) while the moderate group reduced self-
monitoring frequency and regained 2.21kg (Laitner, et al., 2016). Thus, a continued frequency of self-monitoring seems to 
be, at minimum, protective against weight regain. 

Despite such compelling research, it is unclear which and what quantity of behaviours people should monitor. Given the 
cognitively demanding nature of self-monitoring, it seems reasonable that the principle of minimal effective dose should be 
utilised. To establish this, trainers should work closely with the client to find the behaviours which have the biggest impact 
upon their WLM. Such behaviours should then be monitored while other less impactful behaviours may not be. 

Examples of the behaviours which may be selected include weight, food intake, or activity levels. The daily self-monitoring 
of bodyweight has been implicated as a corollary of WLM Zheng et al., 2016; Rosenbaum et al., 2017;), however it is 
beneficial for people to understand that maintenance of weight is highly unlikely to mean seeing precisely the same 
number on the scales at each measurement. Rather, it is more realistic to establish an agreed upon weight range. This 
range should be greater than the amount the person normally fluctuates by, thereby minimising undue concern caused 
by weight changes due to daily shifts in water or bowel content. How wide an individual’s range is ultimately set needs to 
be established on an individual basis. However, a range which is broad enough to allow someone’s weight to be higher at 
certain times of the year (holidays) will likely prove useful. 

It is important to note that more self-monitoring does not automatically equal better outcomes. This is because the 
information gleaned from self-monitoring must clearly inform the appropriate action to take. Equally, the client must have 
the pre-requisite behavioural skills to perform the action. If neither of these criteria are present, self-monitoring ceases to be 
useful and instead becomes useless data at best. 
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COGNITIVE FLEXIBILITY: 

Introduction
The second means by which relapse may be prevented is via the development of cognitive flexibility. Cognitive flexibility 
has been defined as the ability to adjust thinking based upon new situations, in doing so changing habitual responses or 
patterns of thinking (Deak et al., 2003; Moore et al., 2009).

This ability has been noted as beneficial for WLM given how certain patterns of thought can derail an individual from 
performing their recommended appropriate behaviours (Hall, 2018; Grave et al., 2020). 

Developing Cognitive Flexibility (Grave et al., 2020):  To develop cognitive flexibility, several steps can be taken. 

Identifying unhelpful thoughts: 
First, people can practice identifying the different categories unhelpful thoughts represent. Such categories include 
Dichotomous Thinking, whereby a situation is viewed in aggressively black and white terms. Examples of dichotomous 
thinking include 

“To succeed, I must maintain all of my weight loss.” 
“I need to eat perfectly to maintain my weight loss.”
“I have to eat all my precisely planned meals.”

Another unhelpful category of thought is referred to as Generalising. This involves making assumptions that because 
something has happened once, it will keep happening repeatedly. An example of this would be: 

“I overate at lunch today, so I'll keep overeating at future meals."

The final category of unhelpful thoughts is called catastrophising. This describes when situations are interpreted as 
involving unavoidable, terrible outcomes. A weight related example would be: 

“If my weight increases, then I’ll never be able to do anything about it and will be absolutely miserable forever!" 

Assess their accuracy and utility.
After identifying and categorising unhelpful thoughts, they should be assessed for both their accuracy and their utility 
(Beck, 2010; Clark & Beck, 2012). Particularly, in the case of WLM, they can be assessed by how useful they are for 
performing the behaviours required to maintain weight loss. A common issue which occurs is that rigid expectations or 
perfect adherence is utterly unrealistic for WLM. Thus, people may have to practice reassessing such thoughts when 
presented with new information or experiences.

3: Adaptive Responses:
After thoughts have been identified, categorised, and assessed for their utility and accuracy, a more adaptive response can 
be prioritised for when such a situation or thought occurs in the future. For example, instead of generalising that overeating 
today will automatically equate to overeating in the future, someone may analyse the situation to establish how repeating 
that circumstance may be avoided. 
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SELF-MONITORING & COGNITIVE FLEXIBILITY COMBINED: 

As mentioned earlier, self-monitoring and cognitive flexibility are synergistic. For example, if someone is monitoring 
their weight and they respond to seeing it move out of their maintenance range by catastrophising (“I moved out of 
my maintenance range! There’s no point now!”), the monitoring is ultimately un-useful. Instead, they could respond by 
considering what future adaptations need to be made. For example... 

“Do I need to expand my maintenance range or change how I’m approaching….ABC situation”

WLM GUIDANCE: RELAPSE PREVENTION 

To help clients prevent relapse, trainers can collaboratively choose the minimum amount of effective self-monitoring and 
help clients practice the required skills. Next, they can assist clients in the development of cognitive flexibility by… 

1: Identifying categories of unhelpful thoughts
2: Assessing them for accuracy & utility
3: Choose appropriate adaptive responses

5: ESCALATE THE INTERVENTION:
The final element of coaching WLM is to escalate a client's intervention when it is necessary. This means discussing with a 
client the possibility of more comprehensive nutritional support, pharmacotherapy, or bariatric surgery (NICE, 2014). When 
personal trainers should not directly advise on the appropriateness of such intervention, they can offer both as a potential 
option. It is important to stress that pursuing either is not a failure on the part of the trainer or the client. Rather, they 
simply represent different tools which may be required for a client to succeed. So, if weight loss maintenance is not being 
achieved, discuss with a client the possibility of more comprehensive nutritional support. If a client has a BMI >30 or 27–30 
kg/m2 with obesity-related comorbid conditions they may be a candidate for pharmacotherapy. If they have a BMI >40 
or 35–40 with comorbid conditions, then bariatric surgery may be suitable (Aronne et al., 2021). However, both should be 
discussed with a client's medical provider to establish the costs and benefits. To make this communication more effective, 
establish a list of appropriate referral partners and discuss the possibility of these referrals with clients before weight loss 
begins.
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SUMMARY:
Weight Loss Maintenance is defined as intentional weight loss of between 5-10% which persists for at least 12 months. 

Weight loss maintenance is likely to be highly challenging for most people, given that bodyweight is a regulated system. 

Many people will experience some regain. However, this does not have to be viewed as a failure. 

Setting realistic weight loss expectations is an essential element in WLM because it improves satisfaction with weight loss. 

Prioritise achieving early weight loss.

It is unlikely that people will achieve WLM without specific support. 

This can involve finding the minimal effective dose of various lifestyle behaviours. These include: 

Food:
• Decrease energy density to counter the changes in appetite. 
• Reduce disinhibition by controlling appetite, restructuring knowledge, pursuing flexible forms of restraint, and 

practicing decentering. 

Exercise: 
• Establish the appropriate amount of physical activity for an individual dependent upon their subjective appetite and 

fatigue, in addition to objectively recording NEAT. 

Helping people to design specific relapse prevention strategies involving both self-monitoring and cognitive flexibility will 
allow them to respond to different environments and situations. 

Discuss the possibility of more comprehensive nutrition, pharmacotherapy, or bariatric surgery with clients before weight 
loss begins. Then make referrals if they are required. 

SO YOUR CLIENT WANTS TO MAINTAIN THEIR WEIGHT LOSS ALEX PEARSON - LIFT THE BAR 19


