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Introduction		

The	Purpose	of	this	Document		

This document was initially developed in 2007 following the publication of evidence-based guidance from 
NICE1 and SIGN2 on the management of overweight and obesity. It considered how to specifically and 
pragmatically relate these recommendations to dietetic obesity management for adults in the one to one 
setting. In so doing it suggested a framework for the obesity management dietetic consultation grounded in 
evidence while also proposing practical solutions in those under-researched areas where specific 
recommendations were unavailable.  

Understandably over the last decade there have been substantial changes to the evidence base, new 
obesity guidance documents, and developments in service design and clinical practice which merit inclusion 
in this latest version. As with the previous discussion paper this document does not set out to suggest 
dietetic approaches to obesity management that are static and immovable. Rather it aims to facilitate 
ongoing discussion amongst the dietetic profession about how best to evolve our practice in light of new 
evidence, to consider how to address areas of practice with a limited evidence base, and how to develop or 
continue to enhance our communication skills so the best quality of patient care can be provided.  

This document focuses on the one to one dietetic consultation given this is the most common form of dietetic 
contact and the focus of skills and practice training for undergraduate and postgraduate students. This is not 
to undermine the importance of alternative or complimentary forms of intervention e.g. group work, which 
merit separate guidance and consideration.  

 

The	Changing	Obesity	Agenda		

1. Over the last ten years there has been a number of developments in the commissioning and design 
of obesity services that have created potential opportunities, but also challenges, for the dietetic 
profession and for obesity management more broadly. 
 
In 2013 the Department of Health defined the Obesity Care Pathway, describing tier 3 as specialist 
multidisciplinary services [Figure 1] for those with severe and complex obesity and in the same year 
the NHS Commissioning Board recommended tier 3 services should be provided for those with 
severe and complex obesity3.  This was consolidated in 2014 when the updated NICE guidance 
included tier 3 as an essential component of the bariatric surgery pathway4. The Commissioning 
guidance in 2014 and 2017 from the Royal College of Surgeons and the British Obesity & Metabolic 
Surgery Society decreed all those with severe & complex obesity must be treated in medical 
multidisciplinary tier 3 services including those potentially progressing to bariatric surgery5,6.  
 
The inclusion of tier 3 services as an essential component of the obesity pathway raised the profile 
and importance of specialist services and the role of lifestyle modification, and should over the long 
term strengthen the design of effective care pathways. However, in the immediate aftermath a 
number of difficulties were evident. Across the UK inadequate tier 3 provision was identified7, with 
some areas totally devoid of services. Where services were available there was variability in 
elements of the pathway such as the content and mode of delivery7. These difficulties were 
compounded by a lack of clarity on who was responsible for funding services and although the 
recent devolution of commissioning for tier 4 adult obesity services to CCG’s in 2016/17 may in 
theory address some of these issues in England it remains to be seen whether this is the case 8.  
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2. A number of organisations, including the World Obesity Federation, have now recognized obesity as 

a chronic, relapsing, progressive disease9. There are strong moves away from viewing the causes of 
obesity as simply eating too much and exercising too little and instead recognizing the complex web 
of socio-psycho-biological factors that underpin why people overeat, under-exercise and gain excess 
weight. This is important on a number of levels but most notably in addressing weight bias and 
discrimination so widespread in healthcare and wider society. With a more sophisticated 
understanding of the broad range of causal factors [psychological, biological and societal] involved in 
the development of obesity there is a need for a comparable degree of sophistication in the 
assessment and staging of the disease. We need to move away from guiding towards and allocating 
treatment based on BMI and weight alone and recognize the need to identify when obesity is 
associated with disease, dysfunction and disability [see page 20 ‘Moving beyond BMI]10.  
 

3. There has been an explosion in the role of social media and health technology in the provision of 
diet, nutrition and weight management advice. Unfortunately many individuals using social media or 
information technology to promote dietary messages may not be adequately qualified. Although 
increasing numbers of dietitians are filling this social media space there is a need to expand our 
presence to ensure evidence based messages dominate the agenda and dilute the misinformation 
peddled by pseudo experts11.  
 
 

Figure 1 The UK Obesity Care Pathway, 2013 DOH 
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The	Structure	of	the	Document		

This document takes the reader through the dietetic consultation as it generally occurs in practice. From the 
initial referral and appointment scheduling, to the first meeting with the patient* through to the choice of 
treatment options and consideration of maintenance strategies. At each stage it considers the evidence, 
highlighting recommendations where they exist, providing examples from practice where appropriate and 
suggests a range of possible options where evidence is unclear.  

Aims	&	Objectives	of	Dietetic	Weight	Management	Interventions		

Before we begin to discuss the dietetic obesity management intervention it is important to first establish the 
overall aims and associated objectives of dietetic care. This allows us to consider what motivates us as 
practitioners, to consider the therapeutic approach and our vision for patient care, as well as clarifying our 
specific role in this process.  

Aim	of	Dietetic	Care		

To devise and deliver dietetic obesity management care, based on current evidence and best practice, which 
helps the individual to make and maintain positive lifestyle changes that are best suited to their particular 
needs and expectations and which promote a healthier weight for the individual. 

 

*The term patient is used throughout this document for consistency but it is recognized that in different settings the term client may 
be more relevant for some readers.  

	

Possible	Objectives	of	Dietetic	Care		

1. Qualities of the Dietitian 

To demonstrate to patients the ability to work in an empathetic and non-judgmental manner and 
recognise the needs of individual patients 

2. Preparation and Planning  

To carefully consider the important principle of “first do no harm” and to avoid any potential negative 
consequences of treatment 

To consider the patient’s cultural, economic and social needs and preferences in the tailoring of 
treatments and the choice of options available. 

To gather optimal background information on the patient typically through a robust referral system  
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3. Developing Patient Skills for Weight Loss 

To integrate a patient–centred behavioural approach based on sound theory and evidence from the 
world of behavioural medicine  

To work with patients towards regulating eating patterns and adopting healthier food choices  

To help patients recognise the important role of physical activity and work towards reducing sedentary 
behaviours and incorporating increased activity where possible  

To help the patient develop the knowledge and skills needed to implement and maintain changes in both 
eating and activity behaviors  

To contribute towards improved patient confidence through the development of achievable goals and 
helpful skills  

4. Developing Patient Skills for Weight Maintenance 
 
To help patients recognise the importance of weight maintenance following weight loss 
 
To help patients in the development of a meaningful set of skills [cooking, shopping, meal planning, 
problem solving and coping strategies] and a support network that will contribute towards longer term 
maintenance of changed behaviours 
 

5. Clinical Indicators 
 
To help patients achieve a clinically significant weight loss, [5-10% reduction from baseline over a 6-12 
month period], and/or a reduction in waist circumference and/or improved body composition  

To work with patients, through clinically relevant lifestyle changes, towards improving the management of 
co-morbidities and risk factor reduction  

6. Audit 
 
To monitor and evaluate the outcomes of dietetic interventions to facilitate and inform future practice or 
service developments  
 

7. Continuing Professional Development 
 
To be familiar with current evidence relating to lifestyle treatments and consider this while tailoring 
interventions to meet the needs of individual patients  

To reflect on own dietetic practice, consider own skill mix and identify and address any areas requiring 
professional development  

8. Working with Others 

To recognise the value of dietetic care in the context of the wider obesity management field and to 
acknowledge the skills and expertise of other professionals and organisations.  
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The	Referral	Process	&	Criteria		

It is recognised that the precise criteria set for receiving referrals for obesity management will vary from one 
dietetic service to another depending on local priorities, resources and expertise.  

However actively managing the referral process is an important aspect of optimising the utilisation of dietetic 
time and skills as well as ensuring patients are directed towards the most appropriate and helpful services. 
Accepting referrals for patients whose needs would be best met elsewhere or accepting incomplete referrals 
with insufficient supporting information may have a negative impact on patient satisfaction, attendance and 
expectations as well as the dietitian’s satisfaction with the process and outcomes of treatment. Working 
collaboratively with referrers to improve the referral process may have the additional benefit of enhancing 
other health professionals’ understanding of the dietitian’s role in the management of obesity.  

 

The following referral criteria are suggested as a baseline for considering who might benefit most from 
specialist dietetic support:  

• Priority should be given to those with increased medical risk e.g. metabolic syndrome, CVD risk, 
diabetes, sleep apnoea 
 

• Patients receiving or being considered for pharmacotherapy  
 

• Patients who have already received comprehensive tier 2 weight management advice and support 
but who require additional support  

• Patients who are overweight where the referrer believes the patient would benefit from the expertise 
a dietitian has to offer [assuming the referrer has conveyed a helpful understanding of what this 
might entail]  

• BMI and waist circumference are an important aspect of referral criteria but should not be used 
rigidly. Encourage referrers to consider the impact of obesity on disease, dysfunction and disability 
and the possibility of using the EOSS staging criteria10, see section Moving beyond BMI for further 
details. Some degree of flexibility and professional judgment should be allowed for those patients 
who may benefit from dietetic support but who fall outside classic cut offs and referral criteria. Clearly 
individual services will need to set their own BMI and waist circumference criteria that take account 
of local referral needs as well as published evidence.  

 

Service	Design	and	Organisation		

Appointment	systems:	Treatment	Duration,	Length	of	Consultation	and	Frequency	of	
Contact		

How to organise and structure weight management services is clearly important in the current NHS 
environment where time and resources are limited. It may also have important implications for the outcomes 
achieved as poorly designed services which fail to meet the needs of those participating are likely to lead to 
suboptimal outcomes.  
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Unfortunately our understanding of the programme characteristics that predict success are limited and 
findings related to issues such as the length of initial and follow up consultations, attendance patterns and 
frequency, and the overall duration of follow up are mixed. Behavioral weight management programmes 
commonly have treatment durations of 8-12 sessions/weeks although debate continues about the potential 
value of extending beyond this minimum time12,13. In a recent study of primary care referrals to a UK 
commercial programme an extended 52 week treatment produced greater initial weight loss and clinical 
benefits together with less weight regain at 2 years compared to the brief intervention and the standard 12 
week treatment14. Despite the increased costs of delivering this longer programme modeling suggested it 
would prove cost effective over the longer term14.  

Although the precise characteristics of successful treatment programmes are unclear, seeing an obese client 
on one occasion or once every six months, without any structured interim support, is an outdated practice 
that has limited chance of meeting either the patient or the practitioner’s treatment expectations. NICE 
guidance recommends “regular, non-discriminatory long term follow up by a trained professional should be 
offered”1,4. Some of the older guidelines have been more specific recommending “regular review is 
necessary e.g. every two weeks”15. The American Academy of Nutrition and Dietetics recommends dietitians 
‘prescribe at least 14 encounters over a period of at least 6 months and for weight maintenance a monthly 
encounter for at least 1 year’.16 

Importantly a recent review of behavioral weight management programmes found that contact with a dietitian 
was one of the key predictors of success12 and regular support from health professionals is recognised as a 
central feature of comprehensive obesity management1,17,18.  However the optimal frequency of contact is 
unknown and indeed a recent review failed to find more frequent contact was a predictor of more effective 
outcomes 12. Little research has explored the effect of short or long consultation sessions although NICE 
states that there should be “adequate time in the consultation to provide information and answer 
questions”1,4. 

It may be helpful to draw on the strategies used in some of the large diabetes prevention studies and weight 
management trials of pharmaceutical agents where behavioral approaches to lifestyle treatment facilitated by 
well-trained practitioners produced modest long term change to weight associated with clinically relevant 
outcomes. 

 

Table 1 Summary of Appointment Duration & Frequency in Various Weight Management Studies  

Study  Appt Length  Appt Freq 

Finnish Diabetes Prevention 
Trial19  

30-60 min Treatment: every 2-3 weeks for the 1st 3 
months, monthly for next 3-4 months 

Maintenance: every 3 months  

Diabetes Prevention Trial20  30-60 min  Treatment: 16 sessions over 24 months 
Maintenance: every 2 months + 1 phone 
contact  

Pharmaceutical trials  30-60 min  Treatment: Every 2-4 weeks for 1st 6 months 
Maintenance: Every 1-3 months  
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These studies also highlight the importance of recognising obesity management does not cease at the end of 
the weight loss phase [~ 6 months for most people] and ideally a structured maintenance phase should be 
implemented thereafter.  

For many dietetic services the capacity to meet such gold standards of input and support may prove 
challenging without additional funding and will certainly require innovation to allow current capacity to move 
towards achieving regular higher intensity follow up.  

Creating services where optimal dietetic support can be provided is clearly important if we are to truly 
integrate a behavioral approach to managing obesity as suggested by obesity guidance documents1,4. 
However it may also be helpful to consider how we can help the patient enhance their available support 
networks through mapping of other support services that may be available, acceptable and potentially helpful 
to them in managing their obesity related behaviors. This may range from other health professional services, 
commercial weight management organisations which meet NICE best practice standards, peer or family 
support. 

	

Continuity	of	Care		

Unfortunately there is a lack of research exploring the impact of care provided continuously by the same 
dietitian compared with care delivered through a number of different dietitians on obesity related outcomes or 
patient experiences. NICE guidance suggests continuity of care is important and should be encouraged 
through meticulous record keeping1 which is suggestive of a team approach to sustaining continuity rather 
than requiring the same practitioner to see the same patient at each visit and may be a practical solution 
where personal continuity is not possible.  

However, weight maintenance research exploring the value of continued telephone support on sustained 
weight loss highlights the importance of the same practitioner making the contacts with little impact observed 
when an unknown practitioner is involved21  

Qualitative research that has explored the importance of personal continuity in the general practitioner 
patient relationship suggests continuity may enhance trust22, enablement23 and satisfaction on the part of the 
patient24 and through good background knowledge of the client the GP can improve quality of care and their 
job satisfaction25. Indeed research suggests that continuity of care is highly valued by patients and their 
practitioners, is central to the development of a good therapeutic relationship, becomes more important as 
patients get older, their health problems increase in complexity or they become socially or psychologically 
vulnerable26.  

At the heart of patient-centred care is the patient practitioner relationship and this can be challenging to 
develop over time if different practitioners are seen at each visit. Furthermore, the time invested by the 
practitioner [and patient] in gathering such a detailed understanding of their patient should not be overlooked 
and must be considered in situations where each patient can potentially be seen many dietitians. Although 
record keeping can capture the essence of various management issues it does nothing towards establishing 
rapport and trust, key elements in the therapeutic relationship.  

Given a number of studies suggest personal continuity is valued by patients and practitioners it seems 
prudent to strive for achieving this where possible. However it should be acknowledged that where this isn’t 
possible improved continuity may be provided through novel innovation or through small stable teams.  
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Skills	and	Competencies	to	Deliver	Lifestyle	Treatments		

NICE recommends health professionals delivering weight management interventions should have the 
relevant competencies and have undertaken specific training, although no specific guidance on what these 
skills may entail are provided1.  

The American Academy of Nutrition & Dietetics has published a set of standards of practice and professional 
performance for dietitians working in obesity management and describes three skill levels; competent, 
proficient and expert 27. This helpful document allows dietitians to assess their skill level, identify areas that 
may need further development and directs to appropriate training and support.   

Doctors and practice nurses recognise the important role they play in managing obesity but report limited 
self-efficacy in obesity care, feel unskilled in their abilities to deliver dietary weight management advice28-30 
and make clear demands for obesity management training31. This training role is a very valuable use of the 
knowledge and skills of a dietitian and underlines the importance of ensuring high competence in our own 
abilities, skills and knowledge to allow the delivery of high quality training to other professionals. It is critical 
we continue to develop our abilities, reflect on our individual skills, knowledge and attitudes and how these 
impact on our current practice and in so doing begin to address any shortfalls in our understanding and 
training. This self-reflection will need to be an ongoing process and is in line with the recommendation for 
health professionals to be lifelong learners32  

	

Attitudes	to	Obesity	

There is now a large body of evidence illustrating the extent of negative attitudes towards obesity held by 
many health professionals33-37 even those specialising in weight management38. Negative attitudes and 
stereotypes lead to the stigma, prejudice and discrimination affecting people with obesity across many  
aspects of their lives including the workplace, educational settings, the media and healthcare39. Despite 
research highlighting the extent of weight discrimination, data from the US suggests the situation may be 
deteriorating, with weight bias increasing by 66% over the last ten years40. Stereotypes which suggest obese 
people are lazy, weak willed, lack self-discipline, have no willpower and are non-compliant with obesity 
treatment are common39.  Given obesity is often perceived as a self-inflicted condition it frequently results in 
blame and shame for the individual41 and can have substantial psychological and physical 
consequences42,43. It is important we understand and address the consequences of weight bias and avoid 
the misconception that this type of blaming approach can motivate people to change their behavior42.  

Research suggests health professionals may draw on their negative beliefs to justify inaction in treating 
obesity; something that would be considered indefensible for many other chronic conditions44 and may be 
linked with negative clinical practices45. Several studies have illustrated the potential for training and 
educational initiatives to positively influence previously held negative stereotypes of the obese46,47. Negative 
attitudes on the part of the practitioner, such as believing obesity represents a lack of willpower or self-
discipline, is likely to damage the therapeutic relationship and patient experience of care and this may impact 
negatively on treatment outcomes. Although a survey exploring UK dietitians attitudes and practices in 
relation to obesity management revealed neutral to positive attitudes it did suggest that obesity was viewed 
less favorably than overweight33. 

Therefore, it seems prudent that dietitians periodically evaluate their attitudes and beliefs towards their 
patients with overweight or obesity and address any negativity through continued education and professional 



	 12	

peer support.  

Consider testing and exploring your own attitudes and behaviors towards obesity using the links below:  

http://biastoolkit.uconnruddcenter.org/module1.html  

Project Implicit® http://implicit.harvard.edu/implicit/  

A recent study which explored the perspectives of women with overweight and obesity on the importance of 
a number of stigma reducing strategies found comprehensive training of healthcare professionals was high 
on their list of important interventions48. 

For further training on awareness and prevention of weight bias investigate the online training course 
available via the University of Connecticut Rudd Centre for Food Policy and Obesity - Preventing weight bias: 
helping without harming in clinical practice  www.uconnruddcenter.org  

A series of educational videos, Busting the Bias, produced by the Canadian Obesity network may be useful 
in addressing some of the misconceptions about obesity in patients and health professionals. 
www.obesitynetwork.ca 

The following strategies to reduce weight bias are useful to consider: 

1) Reflect on own attitudes and behaviors.   
2) Understand the complex aetiology of obesity and the many factors that can contribute to weight gain 

including genetics, biological and sociocultural contributors.  
3) Be aware that patients may have experienced weight bias in previous healthcare interactions and ensure 

skills to empathize accurately and work in a non-judgmental way are suitably refined.  
4) Acknowledge patients may have made substantial previous efforts to manage their weight  
5) Acknowledge that the process of managing weight is challenging  
6) Emphasise healthy behaviors as key outcomes rather than focusing on weight alone  
7) Create welcoming and sensitive clinical environments  

Consider joining the Obesity Empowerment Network www.oen.org.uk a non-profit, user led advocacy 
organization which aims to give people affected by obesity a public voice through empowerment.  

 

Training	and	Life	Long	Learning		

Given obesity is now recognised as a complex disease with a multitude of factors contributing to its 
development, it follows that its management will be challenging for the practitioner as well as the patient. As 
such the knowledge and skills base of practitioners needs to match this degree of treatment complexity and 
is likely to necessitate intensive and ongoing training and skills development. Indeed the breadth of 
knowledge and skills outlined in the American Academy of Nutrition & Dietetics standards of practice and 
professional performance in obesity management underlines the complexity of the disease and the need for 
comprehensive training across a range of areas. The knowledge, skills and essential qualities required by 
dietitians working in obesity management have also been described by the BDA obesity group in 200849. 
More broadly a recent white paper outlined provider competencies for the prevention & management of 
obesity which are relevant to those working with multi-disciplinary teams50.  

Brief training interventions [4.5 hr.] in primary care have been shown to improve practitioner knowledge but 
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have no impact on patient weight loss outcomes51. However in the primary care Counterweight obesity 
model, 6-8 hours of initial training for practice nurses was followed by a 6-month period of clinic co-facilitation 
between trainer and trainee until the required level of competency had been achieved52. This latter approach 
of supporting skills development as well as knowledge acquisition may be the way forward in improving 
training outcomes and may ultimately impact on clinical outcomes.  

Research among dietitians suggests further training in obesity management is needed although the majority 
of these studies were undertaken a number of years ago and training has evolved over this time. Obesity 
education was thought inadequate among Australian dietitian’s working in weight management practices 
although they believed they were the best qualified professionals to help patients to manage weight53. A 
similar study in Canadian dietitians identified behavior modification skills as most in need of further training54. 
This was echoed in a survey undertaken in UK dietitians where cognitive behavioral therapy skills were 
highlighted as needing additional attention55. A more recent study among the UK dietetic profession found 
over 70% of respondents had undergone post registration communication skills training which they believed 
had been beneficial in improving relationships with patients and their capacity to cope with challenging 
consultations56. They identified a number of specific communications skills they wished to address through 
further training and it was clear many felt their skills training during pre-registration was inadequate56,57.  

The challenges faced in helping people to change their eating and activity behaviors are complex and it is 
unsurprising that some dietitians may feel their skills are not ideally matched to deliver emerging weight 
management approaches. Indeed it has been suggested that although behavioral modification is a widely 
used term, in practice it may be poorly understood with even greater confusion about how to implement such 
an approach in practice. Although currently there is no evidence that dietitians with greater expertise and 
skills in communication and behavior modification produce better clinical outcomes, research does suggest 
when dietitians fail to use a patient centered approach, lack empathy or used traditional advice giving 
patients are less likely to attend and experience less satisfaction with consultations58.  

One of the stumbling blocks in exploring possible differences in outcomes achieved by dietitians with varying 
expertise in communication has been the challenge of measuring communication skills in an objective and 
consistent way. The recent development of a validated tool which can be used in research studies and 
communication skills training opens up the possibility of exploring the impact of training on clinical results59.  

In dietetics the traditional approach to managing obesity has relied on a medical model of management 
providing expert dietary information linked to associated risk reduction and the assumption that this, together 
with direct persuasion, will be sufficient to instigate and sustain change. This approach is likely to work for 
only a limited number of people60 and it is now well accepted that advice giving alone is insufficient to 
manage obesity effectively61.Evidence from behavioral science supports the incorporation into obesity 
management of an integrated behavioral approach with the interpersonal skills of the practitioner being the 
key to effective and appropriate delivery. Indeed a number of authors have called for these skills to become 
a central aspect of our practice55,62,63 with an associated need for high quality training and support at a pre 
and post registration stage.  

Part of the difficulty for practitioners in developing the skills required for an integrated behavioral approach 
may relate to some of the confusion around exactly what is meant by a behavioral approach to managing 
weight. The terms lifestyle modification and behavioral therapy are often used interchangeably. They refer to 
a set of principles and techniques for modifying diet and exercise64. During the past 2 decades behavior 
therapy has become an integral part of most weight control research studies. Behavioral strategies need to 
be individualised and based on the specific needs of the person as no single strategy has been shown to be 
superior65. Reviews of randomised controlled trials where behavioral approaches to managing obesity have 
been compared to simple dietary treatment has highlighted the superiority of the former approach66. Current 
interventions include a number of strategies to help patients adhere to diet & activity changes. These include 
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self-monitoring, stimulus control, goal setting, problem solving, cognitive restructuring, self-rewards, relapse 
prevention and social support65  

 

 

“Prior to the discovery of Behaviour Change Training, I found the weight management group frustrating and 
de-motivating mainly due to my perceived lack of ability to help. The discovery of an improved way of 
communicating with patients has transformed the weight management experience and has helped shift the 
focus away from purely what the patient was eating towards a more holistic view and a greater 
understanding of how and why food decisions are made” 

 
Kate McCulla, Freelance Dietitian, Northern Ireland 

 

 

Given the increased use of the internet for accessing nutrition information and the potential for virtual service 
delivery it is important to ensure we have the necessary information technology skills to embrace these new 
technologies and opportunities67. There are a large number of people providing nutrition and obesity 
management advice via the internet with limited qualifications and it is important we are engaged in this 
medium to promote appropriate evidence based messages.   

Equipment	and	Environment	Considerations		

Due to the weight bias many people with overweight and obesity may have previously experienced in their 
day-to-day life or through a previous negative healthcare experience, levels of anxiety may be high prior to 
their visit to the dietitian, particularly if this is the first appointment.   

Anticipating the patient’s possible needs and attempting to create a physical environment that welcomes 
rather than challenges is an important aspect of the sensitive care of patients with obesity. The list below 
gives some suggestions of how the environment can be altered to accommodate the needs of the larger 
patient and this may make an important contribution to an improved experience. 
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Seating Adequate numbers of large chairs with armrests or 
regular chairs without arm rests and with sufficient 
space between chairs to allow easy movement 

Consultation seating arrangement that avoids the 
practitioner seated behind a desk 

Access Consider the location and size of clinical rooms 
and the impact this may have on access for those 
with mobility issues  

Scales  Scales with a wide base that weigh more than 
200kg located in a private area and consider how 
wheelchair users will be weighed.   

Reading material  Magazines and literature with appropriate healthy 
lifestyle information and if possible positive images 
of larger people  

Temperature control  The use of portable fans in waiting areas and 
consultation rooms to maintain ambient 
temperature 

Telephones  Interruptions during consultations to be minimized 
where possible  

Fluids  Provision of drinking water where possible  

 

 

Assessment		

Importance	of	Assessment		

Assessment is the foundation of good obesity management and forms the essential first step in the dietetic 
intervention. Without comprehensive understanding, on the part of the practitioner and the patient, of what 
has contributed to the development of the patient’s obesity, how this impacts on their life and the factors that 
influence changing eating and activity behavior, it is impossible to truly tailor dietetic interventions to meet the 
needs of the individual.  

Much of what has been written about assessment in obesity focuses on the evaluation of medical risk and 
the classification of excess weight and body fat distribution through body mass index [BMI] and waist 
circumference measurements. Although these are clearly important areas to consider [see below suggestion 
box] they are only a small aspect of dietetic care and have little bearing on understanding the patient’s 
current lifestyle and the approaches most likely to be helpful in altering eating and activity behaviour. 
Therefore, the following sections highlight the recommendations in relation to the classification of obesity and 
direct to source documents if further information is required, but the primary focus is on the evidence and 
suggested approach to the behavioural assessment of lifestyle and the factors that may influence this.  
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Functions	of	Assessment		

It may be helpful to consider the possible functions of assessment as this clarifies why certain areas68,69 are 
explored and may influence the approach adopted in gathering information and enhancing understanding.   

• To give the patient the opportunity to share and contemplate their thoughts and feelings in relation to 
their weight and how this influences their life.  

• To give the patient the opportunity to acknowledge and explore previous weight loss attempts, 
consider what was helpful and unhelpful and to give the practitioner the opportunity to acknowledge 
the time and effort the patient has previously committed.  

• Through active listening and an empathetic approach to help the patient feel understood and 
supported and in so doing develop a trusting relationship that may facilitate discussion.  

• To help the patient explore and consider factors they feel may have contributed to the development 
and maintenance of their weight.   

•   To explore the patient’s beliefs about their obesity and to establish if they believe weight loss is within 
or beyond their control To consider with the patient any helpful or unhelpful thoughts, attitudes and 
practices that may influence changing eating and activity behaviour  

• To gather information on the patient’s current lifestyle and how this links with weight control  
 

• To examine with the patient their goals and expectations of weight loss 
 

• To explore available support and whether this is likely to be helpful.  
 

Building a picture of current lifestyle habits and the positive and negative influences upon these behaviours 
provides the groundwork on which recommendations can be based and a plan of action agreed.  

It is also important to acknowledge patients may use the initial appointment as a time for evaluating the 
practitioner69. They may consider whether the practitioner is one who will be critical of their behaviour and 
believe they lack self-control or alternatively whether they will take the time to listen and be truly 
understanding and supportive of their situation. We need to recognise dietitians are commonly perceived, 
and sometimes promoted by other health professionals, as ‘the food police’ whose primary role is to chastise 
when the ‘wrong’ food choices have taken place70,71. This negative image needs to be redressed during the 
consultation and the approach to assessing lifestyle may make a significant contribution to this process.  

For the purposes of this document assessment is discussed as two separate entities although in practice 
they are naturally integrated:  

• Clinical assessment  
• Behavioural assessment 
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Clinical	Assessment		

Clinical	Assessment	–	What	to	Include	

The following are suggested as baseline data68 although much of this information collection will fall under the 
remit of the medical or nursing staff.  

Measurements to Assess Risk  

• BMI 
• Waist circumference 
• Blood pressure 
• Fasting blood glucose/ HbA1c 
• Fasting lipid profile  
• Thyroid function  

History 

• Medical history (physical and psychological) 
• Medications/pharmacotherapy  
• Ethnicity  
• Family history of T2DM, CHD, stroke, endocrine disorders  
• History of gestational diabetes  
• History of infertility, PCOS, hirsutism 
• Contraception history 
• Smoking  
• Alcohol use  

Blood & Urine Tests  

• FBC, folic acid, B12  
• Vitamin D  
• LFT for NASH  
• HbA1c/glucose tolerance test if appropriate  
• Microalbuminuria if indicated  
• Hormone profile if indicated  
• Sleep studies, CXR, ECG or other tests as indicated 

  

 

Classifying	obesity	and	body	fat	distribution		

NICE recommends the degree of overweight and obesity is defined by the values given in the table below1,4. 
However it urges caution in the interpretation of BMI and highlights the need for clinical judgement in certain 
groups where BMI may not be as closely correlated with adiposity compared to the general population. For 
example in those who are very muscular a high BMI may not be an indicator of increased adiposity as BMI 
fails to distinguish between fat and lean tissue72.  

 



	 18	

Classification  BMI (kg/m2)  

Healthy weight  18.5–24.9  

Overweight  25–29.9  

Obesity I  30–34.9  

Obesity II  35–39.9  

Obesity III  40 or more  

 

Likewise it is also important to recognise certain ethnic groups have higher metabolic and cardiovascular 
risks at lower BMI’s than the thresholds indicated in the above table. Given this elevated risk the WHO 
reviewed the international BMI cut offs in 2004 to determine whether amendments were needed. They 
acknowledged the thresholds needed to be redefined but there was insufficient evidence to do so for all 
Asian groups and therefore the international BMI cut offs remain as originally defined73,74.  

The WHO did however suggest a number of action points linked to lower BMI in Asian populations as 
outlined in table 2.  
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Table 2 BMI Public Health Action Points for Asian Populations73 

WHO Advice on BMI public health action points for Asian populations73 

White European populations  Asian populations  Description 

Less than 18.5kg/m2 Less than 18.5kg/m2 Underweight  

18.5-24.9kg/m2 18.5-23kg/m2 Increasing but acceptable risk  

25-29.9kg/m2 23-27.5kg/m2 Increased risk  

30kg/m2 or higher  27.5kg/m2 or higher  High risk  

International Diabetes Federation Guidance on waist circumference thresholds as a measure of central 
obesity75 

 

European  

Men  ≥94cm [37inches] 

Women ≥80cm [31.5inches] 

South Asian, Chinese & 
Japanese 

Men  ≥90cm [35 inches] 

Women  ≥ 80cm [31.5 inches] 

Ethnic south and central 
American  

Use South Asian recommendations until more specific data available  

Sub-Saharan Africans  Use European data until more specific data are available  

 

In the NICE guidance on preventing type 2 diabetes in high risk individuals action was recommended when 
BMI reached 23kg/m2 or greater in South Asian, Chinese, Black African and African-Caribbean populations76.  
The obesity guidance document also highlights the importance of using clinical judgement in individual cases 
of evaluating risk in South Asian patients1,4.  

Health risks associated with obesity should be classified according to the BMI and waist measurement as the 
latter is a good indicator of central adiposity where BMI is below 35kg/m2 but it offers little to health risk 
evaluation when BMI is above 35kg/m2 66.  

Higher cardiovascular risk factors are also evident at lower waist circumferences in Asian versus Western 
populations but as with BMI this differs according to the Asian population in question. As such the effects of 
obesity may be different at different thresholds making a single waist circumference for all Asian populations 
challenging77. 

However the International Diabetes Federation [IDF] and the World Health Organisation [WHO] have 
suggested separate cut offs in those of Asian origin, 90cm [35 inch] or more for men and 80cm [31inch] or 
more for women73,78.  

A standardised method of measuring waist circumference is outlined in appendix 1.  
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Moving	beyond	BMI		

NICE currently recommends allocating obesity treatment based on a combination of BMI, waist 
circumference and the presence of comorbidities4.  

 

BMI classification  Waist Circumference  Comorbidities Present  

 Low  High  Very 
high  

 

Overweight  1 2 2 3 

Obesity I 2 2 2 3 

Obesity II 3 3 3 4 

Obesity III 4 4 4 4 

1 General advice on healthy weight and lifestyle  

2 Diet & physical activity  

3 Diet, physical activity; consider drugs  

4 Diet & physical activity; consider drugs; consider surgery  

 

 

In practice many obesity interventions are allocated based primarily on BMI but this measure only provides 
information on the size of the patient and not on how severely affected they are physically, mentally or 
functionally by their excess weight. As such BMI is inadequate as the primary determinant of how types and 
intensity of treatments are allocated. This should not undermine BMI as a useful measure but it is important 
to recognise its limitations and consider more holistically whether and/or how a person’s weight is affecting 
their physical, mental and functional health. The Edmonton Obesity staging criteria10 [EOSS][see table X] is a 
comprehensive tool which is increasingly advocated as part of the assessment process. It has been 
incorporated into the 5A’s of the primary care obesity management framework of the Canadian Obesity 
Network [www.obesitynetwork.ca/5A’s], adopted by the American Society of Bariatric Physicians in their 
obesity algorithm [www.obesitymedicine.org] and by the Italian Society of Obesity in their obesity treatment 
algorithm79. In studies that have compared the EOSS staging criteria to BMI or waist circumference as 
predictors of mortality the EOSS tool has emerged as the superior indicator80,81.  

EOSS emerged from the recognition that obesity related complications and co-morbidities do not always 
linearly correlate with BMI10. In other words in clinical practice there are patients classified as overweight or 
Obesity I who are profoundly affected by their excess weight with, for example, type 2 diabetes, obstructive 
sleep apnoea and depression. Alternatively there are patients classified, according to their BMI, as stage II or 
III obesity but who have minimal physical, psychological or functional consequences. It has been suggested 



	 21	

EOSS stages 0 and 1 should be treated in primary care and the community and those most severely affected 
medically, psychologically and functionally with EOSS scores 2-4 should be referred to specialist centers 
where more intensive treatment options can be considered.  

 

Table 3  

The Edmonton Staging Criteria10 

Stage	
0	

No	apparent	risk	factors	e.g.	blood	pressure,	serum	lipid,	and	fasting	glucose	levels	
within	 normal	 range,	 no	 physical	 symptoms,	 no	 psychopathology,	 no	 functional	
limitations,	and/or	impairment	of	well-being	related	to	obesity		

Stage	
1	

Presence	 of	 obesity-related	 subclinical	 risk	 factors	 [e.g.	 borderline	 hypertension,	
impaired	 fasting	 glucose	 levels,	 elevated	 levels	 of	 liver	 enzymes]	 mild	 physical	
symptoms	[e.g.	dyspnea	on	moderate	exertion,	occasional	aches	and	pains,	 fatigue]	
mild	psychopathology,	mild	functional	limitations,	and/or	mild	impairment	of	well-
being	

Stage	
2		

Presence	 of	 established	 obesity-related	 chronic	 disease	 [e.g.	 hypertension,	 type	 2	
diabetes,	 sleep	 apnoea,	 osteoarthritis],	 moderate	 limitations	 in	 activities	 of	 daily	
living	and/or	well	being		

Stage	
3	

Established	 end-organ	damage	 such	 as	myocardial	 infarction,	 heart	 failure,	 stroke,	
significant	psychopathology,	significant	functional	limitations,	and/or	impairment	of	
well-being		

Stage	
4		

Severe[potentially	 end	 stage]	 disabilities	 from	 obesity	 related	 chronic	 diseases,	
severe	 disabling	 psychopathology,	 severe	 functional	 limitations	 and/or	 severe	
impairment	of	well-being	

 

Behavioural	lifestyle	assessment		

It has been suggested that a behavioural assessment of lifestyle is best undertaken by a practitioner with 
specialist skills82,83 and such an evaluation usually requires an hour of professional time69. This is reflected in 
some dietetic practice across the UK where the initial appointment is devoted solely to assessment and 
allows 45-60minutes for this to take place. As illustrated by the breadth of the issues described below 
assessment can be a particularly challenging aspect of management and is unlikely to be completed quickly, 
particularly in those patients with complicated or long-standing histories. This calls into question the 
traditional dietetic practice of allowing 30 minutes for an initial consultation during which assessment must be 
completed and treatment advice provided. A comprehensive behavioural lifestyle assessment undertaken by 
a skilled practitioner must be one of the key selling points in explaining what dietitians may offer beyond the 
type of first line, often brief, interventions available in primary care and community settings.  
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The areas listed below are only suggested topics to explore and should not be considered obligatory in all 
patients.  

Suggested Areas to Cover in Behavioural Lifestyle Assessment:  

 

o The story so far, what led up to the referral – opportunity for the patient to tell their story and 
to feel heard and understood 

o Understanding patients thoughts on referral  
o Expectations of treatment  
o Motivation to change lifestyle  
o Weight history  
o Dieting history  
o Patient understanding of obesity  
o Potential barriers to change  
o Eating patterns  
o Current lifestyle: dietary intake and physical activity  
o Support networks  
o Reward systems/strategies used to reinforce new behaviours 

 

Although the main assessment tends to take place at the initial appointment it is possible to stage the 
process across visits and this may be necessary in those individuals with a complicated history. Ongoing 
evaluation will occur at subsequent appointments as part of the review process.  

 

Understanding	the	Patient’s	Thoughts	on	the	Referral		

It is commonly assumed that if a patient attends an appointment they must want to be seen by the 
practitioner, are enthusiastic about managing their obesity, and implementing the recommended treatment 
programme. However the reality may be very different and it is worth spending a few minutes at the start of 
the consultation establishing what prompted the request for help, or led up to the referral, and whether or 
how, they envisage the dietitian supporting them. These first few minutes of an interview are a critical time for 
building a bond with the patient. Taking the time to understand the events that have brought them to the 
appointment and what they hope to gain from the practitioner can make an important contribution to this 
process. Clarifying that the dietitian’s role is not to tell them what to do, but rather to explore with them the 
elements involved in the development of their obesity and possible treatment options, can be an invaluable 
start to a consultation84.  

If during the discussion it becomes apparent the patient is not interested or is unable to manage their weight 
at this time it has been recommended that the option of returning when their circumstances or feelings have 
changed is provided1. It is also recommended that information on the health benefits of modest weight loss 
should be offered to ensure they have sufficient knowledge on which to decide no action is the right option 
with the suggested goal of weight stability to prevent further escalation of risk1. However it is important to 
ensure this process is truly collaborative rather than the practitioner measuring readiness for change and 
deciding on behalf of the patient whether they are ready or not to make changes to their lifestyle.  
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Expectations	of	Treatment		

Although successful weight loss is defined by practitioners and policy makers as a sustained loss of 5-10% 
over 6-12 months, for many patients this would be deemed a disappointing outcome. A number of studies 
have highlighted the much higher weight loss targets often set by people trying to manage their weight. 
Participants in a recent study described weight loss goals of 19.8% ±7.9% of their body weight with over 
90% selecting a goal ≥10%85. Earlier research in women with a median BMI of 40kg/m2 reported weight loss 
targets of 42%86. Although those with a BMI ≥35kg/m2 are likely to need to lose 15-20% of their starting 
weight in order to achieve improvements in associated co-morbidities2 this is only achieved by a very small 
percentage of those in behavioural weight management programmes, hence the need for more intensive 
treatments in those with severe and complex obesity. Traditionally behavioural programmes have suggested 
unrealistic weight loss targets are detrimental leading to patient disappointment, dissatisfaction and early 
relapse with a focus on supporting patients to reposition their expectations towards more realistic outcomes. 
However, a number of recent studies have challenged this assumption and suggested there is limited 
evidence to support this practice. A meta-analysis found there was no empirical evidence that setting realistic 
goals led to greater weight loss or conversely unrealistic goals had a negative effect on weight loss 
outcomes87. Indeed some research has suggested higher targets may be motivational producing more 
intensive effort and an improved outcome88,89. Further evidence is needed to clarify the complex relationship 
between patient’s expectations of treatment, their goals, target weight losses and how these impact on 
treatment outcomes and programme attrition. In the meantime it seems reasonable for practitioners to 
provide accurate information on the usual outcomes achieved with a treatment programme/approach as well 
as helping patients explore what they hope weight loss will achieve. It is not uncommon for people to believe 
weight loss will automatically improve self-esteem, personality, body image, close relationships or various 
other psycho-social outcomes. Although these may be positively affected they are generally influenced by 
many factors other than weight90 and in evaluating previous weight loss attempts patients may acknowledge 
these alterations did not occur. This highlights the importance of motivations and treatment outcomes being 
centred on improvements to physical health and a person’s functional capacity [energy levels, ability to climb 
stairs or play with children]91. If improvements in psycho-social areas are the patient’s primary goals it may 
be appropriate to consider other or adjunct treatments delivered by mental health professionals such as 
cognitive behavioural therapy to improve body image69.  

Motivation	to	Change	Lifestyle		

Understanding a patient’s motivation for treatment is an important aspect of assessment and influences the 
decision to commence or defer treatment. In many instances assessing motivation is not a simple process 
that can be determined by asking one or two questions alone and will be testing to the interpersonal skills of 
the practitioner.  

Motivation or ‘willpower’ is commonly assumed to be something you either have or you don’t. However in 
reality it is a far more complex phenomenon, often changing over time and being influenced by numerous 
factors. Indeed motivation levels seem to be task specific so it is perfectly possible for the same individual to 
have high motivation to change one behaviour but low motivation to change another. It is also important to 
recognise motivation is needed throughout the change process not just at the start of treatment and usually 
fluctuates depending on the patients circumstances  

The variation in motivation seems to relate to two key components  

o The importance the patient ascribes to the specific change [willingness to change]   
o The confidence they have in their ability to undertake that change [ability to change]  
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It is possible to use scoring systems to evaluate the importance and confidence a patient may ascribe to 
changing a behavior [on a scale of 0-10, where 0 is not important/not confident at all and 10 is extremely 
important/confident, where would you place yourself?92].  

However care is needed in the use of these motivation scoring systems and should ideally be used by 
practitioners who have had sufficient training on the underpinning theory and associated skills93.  

Assessing importance and confidence in this way alludes to the patient’s willingness and perceived ability to 
change but it is important to recognise these are complex interacting phenomena and do not give a simple 
indication of readiness. In general though it is possible to evaluate whether the patient needs to focus on 
increasing importance, or improving confidence, or both.  

For a more detailed description of how to practically evaluate readiness or motivation to change refer to the 
Changing Health Behaviour chapter in the Manual of Dietetic Practice94.  

It has been suggested if a therapeutic relationship can be developed in which the patient feels supported and 
understood by the practitioner this can be vital in sustaining the motivation necessary for the long term and 
challenging task of managing obesity95,96.  

Weight	History		

There are two areas to explore in this category that may give an indication [but not a diagnosis] of the 
patient’s genetic predisposition to obesity and may be relevant to discussions on the factors contributing to 
their difficulties controlling weight and may provide an opportunity to convey understanding and hope to the 
client.  

Age of onset of obesity – early onset childhood obesity may indicate a stronger role of biological factors97  

Family history of obesity – obesity is known to run in families and this is due in part to shared genes98 with 
maternal obesity appearing to have a stronger predisposing effect than paternal obesity99  

Research has clearly demonstrated that some people have a greater genetic tendency to obesity than 
others. Indeed in experimental overfeeding it has been shown that wide variation exists in the amount of 
weight gained despite an equivalent feeding of excess calories100 As our understanding of how specific 
genes influence body weight has improved over recent years so variability in predisposition to overweight 
has become clearer highlighting the unfairness and inaccuracy of judging the obese as simply those 
individuals with no self-control or a tendency to laziness.  

Although there is much that remains to be understood about body weight control it is evident that there are 
some individuals who have the odds stacked against them in terms of spontaneous control of body weight.  

Discussing these issues with patients can be an opportunity to convey understanding and optimism in 
relation to the management of their obesity. The information that some people are more predisposed to 
struggle with weight than others can be very important for those patients who find it difficult to understand, 
and accept, why they find it harder to control their weight than friends and peers. It may help allay some of 
their feelings of self-blame, guilt and shame69 and is likely to contribute to the sense of support and 
understanding they feel the practitioner has provided.  
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However as well as acknowledging differences in biological risk it is also very important to discuss weight 
loss is possible even in those with strong biological predisposition. Getting the balance of this message right 
is not a simple task, and will draw heavily on the practitioner’s interpersonal skills, but essentially focuses on 
recognising weight management will be more difficult for some people than for others, but is nevertheless still 
possible. 

I am often struck by how frustrated people who struggle with their weight can become and this is frequently 
compounded in those with additional medical problems and/or by a lack of understanding shown by some 
health professionals. Strong genetic predisposition towards obesity needs to be acknowledged in an 
empathetic manner and taken into account when discussing realistic weight loss expectations. For many 
patients the relief of having their concerns acknowledged can free them up to consider possible 
management options in a constructive way. Dismissing patient’s genuine concerns simply leads to 
increased resistance to change. The role of genetic predisposition is frequently glossed over by health 
professionals for fear that such acknowledgement will let the patient off the hook and discourage them from 
taking responsibility for change. However, this is an opportunity for the dietitian to convey her understanding 
of how challenging weight management can be for those with a strong family history as well as highlighting 
that change is still possible despite such predisposition. This creates a mutual respect that facilitates the 
helping relationship where changes to diet and activity can be explored in a supportive manner 

Dympna Pearson, Consultant Dietitian & Freelance Trainer   

  

Concerns have been expressed about discussing the issue of genetic predisposition with patients and the 
fear it may lead to fatalism and reduced motivation to change eating and activity habits. However, studies 
that have explored the response to conveying genetic information about the FTO gene to individuals suggest 
a number of positive benefits101,102. In those with higher risk variants for the FTO gene, people expressed 
relief at having this confirmed and importantly were not fatalistic about their capacity to manage weight in the 
future, indeed they reported increased motivation101,102. Early research suggests knowledge of enhanced risk 
may lead to improved weight loss outcomes although more research is needed to confirm this finding 103. In 
those with lower risk variants for the FTO gene no complacency was reported when the results of the testing 
were explained rather they recognised the multifactorial causes of obesity 101,102.    

It is also useful to discuss the history of weight change in relation to significant life events such as starting 
university, getting married or having children. It can be helpful to discuss with patients whether some 
significant life events have been linked to positive or negative changes in weight104 and then precisely how 
these events may have led to changes in lifestyle. For example a rapid weight gain linked to a new job may 
lead to further discussions on how the long hours at work were linked to a heavy reliance on take away 
foods, or the use of foods as a coping technique in times of stress and/or difficulty in finding time to exercise. 
Again this is a technique that needs to be used sensitively and by practitioners with considerable 
interpersonal skills.  

 

Dieting	History		

Listening to the details of the many previous weight loss attempts that the patient will often have made is an 
important aspect of acknowledging and respecting the time, effort and frustration experienced by many 
patients69. Furthermore it can provide insight into the factors that may be helpful or unhelpful to future obesity 
management attempts and can provide information as to the expectations of treatments and their beliefs 
about the extent of control over their weight. Discussing what prompted previous attempts, how much weight 



	 26	

was lost over what period of time, the advantages and disadvantages of each programme, and what may 
have been triggered weight regain can be particularly enlightening particularly if recurring themes emerge.  

	

Patient	Understanding	of	obesity		

It is not unusual particularly in those with longstanding obesity who may have made many previous ‘dieting’ 
attempts to lose confidence and belief in their ability to control their weight. It is understandable some people 
believe their obesity is the direct result of a slow metabolism or some other medical problem totally beyond 
their control and question whether changes to eating and activity behaviour are beneficial. Identifying and 
exploring these issues can be helpful as long as this is done tentatively by a skilled and non-judgemental 
practitioner. Acknowledging the complexity of obesity and the challenge some people face in managing their 
weight can be helpful and may encourage patients to reveal more about their difficulties in altering eating and 
activity behaviour. Openly doubting the patient who says they are eating next to nothing and yet still gaining 
weight is unlikely to be helpful and will most likely increase resistance on the part of the patient105. Building 
trust and rapport in this situation is the strategy most likely to be helpful and in time the patient may begin to 
internally question their beliefs about the factors influencing their weight. [further discussion can be found in 
chapter 12, Weight Management: A Practitioners Guide]105   

 

Potential	difficulties	or	barriers	to	change		

Discussing and identifying potential barriers and difficulties in changing eating and activity behaviour is an 
important aspect of the assessment process and forms the basis from which strategies to address some of 
these issues can be developed. A useful starting question might be “What might make changing your eating 
difficult for you?” Simply acknowledging the difficulties the patient has previously experienced can make a 
large contribution to their feelings of a practitioner trying to understand their specific situation.  

Commonly patients feel strongly about wanting to lose weight but may feel they are unable to put changes 
into practice – the “I want to but I can’t” scenario. This often reflects ambivalence towards changing 
behaviours and should be considered a normal part of the process of change. It has been suggested 
exploring ambivalence through discussing or writing down the pros and cons of changing or of remaining in 
status quo can help the patient better understand their feelings about changing food or activity habits. 
Helping patients become more aware of the difference between where they are now [current behaviours] and 
where they want to be [intended behaviours] can prove a very motivating strategy93. However the use of this 
type of motivational approach requires practitioners with strong interpersonal skills and specific training in 
this technique105  

Eating	and	drinking	patterns		

Establishing the frequency of eating and the number of meals and snacks consumed during the day is an 
important issue during the assessment as one of the initial treatment goals for patients with chaotic eating 
patterns may be to develop a structured meal pattern.  

Skipping meals is a common strategy used by people with overweight or obesity, often as a misguided 
method of managing weight, or as a by-product of years of inappropriate dieting106. It has been suggested 
this practice may disrupt appetite regulation with links to increased hunger and disinhibition107 whereas in 
observational studies regular eating has been associated with improved dietary profile and weight control108-
110. It has been suggested that regular eating may be protective against opportunistic or emotion driven 
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lapses in dietary control111 and regular breakfast eating is an important behavior of participants in the US 
National Weight Control Registry who have successfully maintained long term weight change106. However, in 
the limited number of randomized controlled trials which have explored the impact of eating breakfast on 
weight, none have found greater weight loss in those consuming breakfast112-114 and a higher frequency of 
eating does not appear to lead to greater weight loss115. Given the uncertainty in the obesity literature about 
the optimal frequency of eating it seems important to retain a degree of flexibility in discussing this issue with 
patients and to tailor advice according to the individual’s current circumstances and previous experiences of 
altering meal frequency.   

As binge eating disorder [BED] is fairly common in those seeking weight loss treatment [5-30%]116,117 it is 
important to be aware of the possible presenting characteristics of this disorder as specific psychological 
treatment is necessary and binge eating behaviour needs to have ceased before weight management can be 
considered118.  

Binge eating disorder was coded as a distinct entity in the DSM-5 manual in 2013119.  

 

Criteria	for	Binge	Eating	Disorder119 

A. A recurrent episode of binge eating. 

An episode of binge eating is characterised by both of the following: 

1. Eating, in a discrete period of time (e.g. within any 2 h period), an amount of food that is definitely 
larger than most people would eat in a similar period of time under similar circumstances  

2. A sense of lack of control over eating during the episodes (e.g. a feeling that one cannot stop eating 
or control what or how much one is eating)  

 

B. The binge-eating episodes are associated with three (or more) of the following:  

1. Eating much more rapidly than usual 
2. Eating until feeling uncomfortably full  
3. Eating large amounts of food when not feeling physically hungry  
4. Eating alone because of being embarrassed by how much one is eating  
5. Feeling disgusted with oneself, depressed, or very guilty after overeating  

 

C. Marked distress regarding binge eating is present  

D. The binge eating occurs, on average, at least once a week for 3 months  

E. The binge eating is not associated with recurrent use of inappropriate compensatory behaviours such as 
bulimia nervosa and does not occur exclusively during the course of bulimia nervosa or anorexia nervosa 
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Specify if:  

In partial remission: After full criteria for binge-eating disorder were previously met, binge eating occurs at 
an average frequency of less than one episode per week for a sustained period of time.  

In full remission: After full criteria for binge-eating disorder were previously met, none of the criteria have 
been met for a sustained period of time.  

 

Specify current severity: The minimum level of severity is based on the frequency of episodes of binge eating 
(see below). The level of severity may be increased to reflect other symptoms and the degree of functional 
disability.  

Mild: 1–3 binge-eating episodes per week.  

Moderate: 4–7 binge-eating episodes per week. 

Severe: 8–13 binge-eating episodes per week.  

Extreme: 14 or more binge-eating episodes per week.  

 

Although dietitians are not qualified to diagnose patients with BED we can note symptoms and liaise with 
medical and psychiatric colleagues to support diagnoses for the patient where appropriate. In some 
situations the dietitian may be the health professional most likely to pick up on some of the symptoms 
outlined in the diagnostic criteria given the time spent with patients discussing food intake and eating 
behaviours.  

Identifying BED in patients seeking obesity treatment is important as different treatment approaches are 
needed to facilitate the primary treatment goal of binge cessation. The recent NICE guidance on eating 
disorders management outlines a stepped approach to treatment with self-help CBT programmes offered in 
the first instance. If this self-help approach is not acceptable or is ineffective after four weeks, referral to 
group or individual CBT programme should be considered120.  

	

Current	lifestyle:	Dietary	Intake		

Establishing a picture of the dietary intake of the patient is clearly a central aspect of the dietetic obesity 
intervention however it must be recognised the methods currently available will only allow an overall 
impression of energy and nutrient composition as they rely on self-report. Indeed striving for a more accurate 
evaluation through the use of more and more questioning will most likely not only be futile but has the 
potential to adversely influence the patient practitioner relationship through increased resistance on the part 
of the patient and increased frustration on the part of the practitioner.  

People with overweight and obesity are known to under-report their energy intake by approximately 30-50% 
compared to 20% in the non-obese121. Although numerous theories have been explored to explain this 
under-reporting, such as the process of portion assessment or cognitive burnout in completing diaries, only 
relatively recently has attention turned to some of the psychological explanations associated with under-
reporting122. One qualitative piece of research that explored participant’s decisions about what to report in 
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food diaries found one of the major influencing factors was the perceived social acceptability of what they 
reported. Participants stated they were concerned researchers would judge their normal dietary patterns as 
“bad” and as a consequence considered altering their recorded food intake123.  

For many years in dietetic practice a diet history or a 24-hour recall has been used to evaluate dietary intake 
in overweight or obese clients. Traditionally these methods focused on the use of numerous closed 
questions to gather information with the premise that the more questions asked and the more intensive the 
probing the greater the level of detail achieved. This tends to result in premature focus on the detail of what 
is eaten rather than gaining an initial overall picture. As no research has explored the patient’s experience of 
this approach it is unclear whether such direct questioning may influence the willingness of patients to reveal 
their dietary intake and contribute to the extent of under-reporting commonly observed in obesity 
consultations.  

However as the influence of the behavioural approach has expanded so recognition has increased of the 
style of the consultation, the way in which questions are asked, the interpersonal skills of the practitioner and 
the influence all of this may have on the quality of information gathered and patient practitioner relationship. 
This has led to the development of the typical day approach using various core communication skills such as 
reflection, paraphrasing, open questions and summarisation as strategies for eliciting dietary intake 
information while minimising any associated shame or embarrassment104  

There are also a number of questionnaire based tools developed to facilitate dietary assessment and 
counseling. These approaches are subject to the same challenges of other self-report methods, including 
under-reporting of energy intake, recall issues, social acceptability of reported intake and difficulty of 
describing portion sizes. It is also important to consider the time taken to complete questionnaires and the 
associated burden for the patient and the health professional in scoring and interpreting the contents. The 
patient’s experience of questionnaires will also be influenced by the timing of its completion, whether they 
have established a trusting relationship with their practitioner and understand the relevance of the 
questionnaires results. A summary of brief dietary assessment tools suitable for use in clinical practice, with 
simple scoring systems, and which include the relevant dietary areas for assessment in obesity management 
have been explored in a systematic review 124.  REAP is a brief, self-administered dietary assessment tool 
developed in the US for use in primary care settings primarily by doctors or nursing staff125 and although it 
may be useful in some dietetic settings the level of detail it provides is fairly limited.  

It is important not to overlook the intake of alcohol during the assessment process and if excessive drinking 
is reported further exploration via the AUDIT questionnaire [Alcohol Use Disorders Identification Test] may be 
helpful.  This is a 10 item screening tool developed by the World Health Organisation to assess alcohol 
consumption, drinking behaviours and alcohol related problems126.  

A number of innovations in dietary assessment have occurred over recent years as new technologies have 
facilitated the use of mobile phones for self-monitoring of food intake. Mobile devices allow the easy use of 
food photographs to guide portion size estimation and provide instantaneous feedback on nutritional 
composition of foods and meals as they are entered. Electronic dietary assessment can also be utilized and 
accessed by practitioners via email or web portals and can provide opportunities to enhance communication 
with patients. Research which has compared traditional paper recording with website and mobile electronic 
assessment has found improved acceptability, user satisfaction and improved adherence to self-monitoring 
using the electronic approaches127-129.   This is important given behavioural self-monitoring is a key predictor 
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of successful behavior change130.  

However self-monitoring, whether paper based or electronic, must be used sensitively and given the 
propensity for some patients to feel uncomfortable about revealing their dietary intake it seems prudent to 
reserve the use of this strategy until after the initial appointment when rapport and trust has been 
established, the rationale outlined, and ground rules associated with the use of the food monitoring 
discussed and agreed.  

Diary keeping is a time intensive task and in order to make this less onerous it can be helpful to guide the 
patient in focusing on recording a specific targeted behaviour while highlighting the importance of practising 
this self-monitoring skill over time. Food diaries are powerful tools but depending on how they are promoted 
by the practitioner they have the potential to be associated with positive or negative patient experiences and 
outcomes of treatment. If used appropriately food diaries can be an excellent collaborative tool through which 
the patient and practitioner can work to identify links between eating habits and weight change leading to the 
development of a range of possible solutions. However, if used inappropriately they can become the medium 
through which the patient anticipates, or actually experiences, judgmental comments about their food intake. 
It is essential we carefully consider and reflect on our attitudes and practices in the use of food diaries and 
call for more research to enhance our understanding of how the various dietary assessment methods are 
experienced by patients.  

As a way of setting a framework for change it can be helpful to consider estimating the energy intake for 
weight loss for the client using predictive equations. This can help by giving guidance on the energy intake 
goal necessary [see appendix 10, Weight Management: A Practitioners Guide105] and through discussion 
can help the patient understand more about the concept of energy balance and how it relates to their 
individual weight change. This may not be warranted in all cases but for some patients where there seems to 
be difficulty around portion sizes it may be a helpful strategy104.  

	

Current	Lifestyle:	Physical	Activity		

There are three main assessment methods that can be used to give an overall impression of the physical 
activity patterns of a patient  

• Open ended questions  

• Activity diaries 

• Pedometers/activity monitors  

 

Some examples of useful open ended questions are given below104. A significant degree of clinical judgment 
will be required on when, and if, to ask some of these questions and again is dependent on the strength of 
the practitioner’s interpersonal skills.  

• What is the most active thing you do in a typical day? 
• What types of activities do you enjoy and how often do you engage in them? 
• Do you enjoy activities alone or with others? 
• How many hours a day do you spend in front of the TV or computer? 
• What types of activities have you done in the past that you don’t do currently? 
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• What types of exercises would you like to learn how to do? 
• When in your day do you have time to add in exercise? 

 

Activity diaries are based on the same principles as those for monitoring food intake and can help detect 
specific activity patterns and behaviours. They involve the client closely observing their own activity 
behaviour and in so doing begin to identify some of the barriers associated with becoming more active. It is 
usually most helpful for clients to record the type of activity and the time spent doing the activity or the 
distance walked, cycled or run if relevant.  

Pedometers/activity monitors are a means of objectively measuring baseline day to day walking and other 
ambulatory activity that often represents a large proportion of daily activity. Although the accuracy of these 
devices may vary they can provide a useful measure of baseline activity and a visible means of monitoring 
changes in activity behavior. The activity monitor is worn on the patient’s wrist or waist, depending on the 
device, and measures the number of steps taken in the day. This can subsequently be related to levels of 
activity as suggested in the table below  

Number of Steps and the Associated Activity Categories131  

 

No. Steps/Day Activity Category  

Less than 5,000  Sedentary 

5,000 to 7,499   Low activity  

7,500 to 9,999   Somewhat active  

10,000 or more   Active  

More than 12,500  Highly active  

 

There are various activity questionnaires available to evaluate activity levels although some are best 
reserved for use in research studies where the facilities and time is available to score and interpret 
appropriately. The General Practice Physical Activity Questionnaire [GPPAQ] is a reliable validated tool for 
use in primary care for the assessment of physical activity levels in adults and uses only 7 questions132. It 
takes one minute to complete and allows adults to be classified according to their physical activity index [PAI] 
which correlate to cardiovascular risk; active, moderately active, moderately inactive or inactive. It is 
recommended that anyone falling below the ‘active’ category should be guided towards increasing activity 
levels 133.  

Assessing barriers to activity is an important aspect of the physical activity assessment with suggestions that 
a useful opening question may be “What gets in the way or interferes with you being more active?104. Some 
of the common barriers patients experience include limited time, lack of support, poor confidence in their 
ability to be active, negative experiences of sport in school or limited enjoyment of exercise. Discussing the 
patient’s specific individual difficulties provides a baseline from which potential solutions may be developed 
and evaluated.  
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Dietitians may be concerned about the safety of recommending increased activity as part of a weight 
management programme although reassurance has been provided that moderate-intensity physical activity 
is safe for most overweight and obese clients104. However there are high-risk individuals in whom a formal 
assessment by their GP and subsequent approval would be wise before considering any specific physical 
activity recommendations. The table below gives some key pointers as to which individuals might pose a 
greater risk. If there is any doubt about whether a patient needs to check with their doctor before beginning 
an activity programme the PAR-Q quick questionnaire provides appropriate guidance [available from 
www.csep.ca/forms.asp]. 

Table 4 How to Judge Risk in Relation to Physical Activity104  

Low risk patients Men below 45 yr  

Women <55yr with no signs/symptoms CVD & 
no more than 1 CV risk factor* 

Moderate risk patients  Men >45yr & women >55yr & more than 1 CV 
risk factor*  

High risk patients  Men or women with current CV, pulmonary or 
metabolic disease  

         *family history of coronary artery disease, cigarette smoking, hypertension, hypercholesterolemia, 
impaired fasting glucose, and sedentary lifestyle 

 

Agreeing	a	way	forward		

Once the initial assessment process has been completed it is important to consider and discuss with the 
patient the treatment options available and together agree a management programme that includes a weight 
loss and a weight maintenance phase. It may be helpful to focus on the patient’s preferred choices initially 
and discuss the feasibility of implementing such changes in practice, although part of our professional 
responsibility is to sensitively guide towards those changes which will have the greatest impact on individual 
health outcomes84.  

This forms the basis of negotiating goals and developing a change plan with the client. This must be 
undertaken in a collaborative way to ensure the practitioner is not setting goals on behalf of the patient and 
they are actively involved in defining what is realistically possible. Goal setting is often linked with SMART 
criteria – specific, measurable, achievable, realistic and time specific although this is a theoretical concept 
and in practice goal setting is about the what, when and how of change. Clarifying the details of what has 
been agreed between the patient and the practitioner by writing down the goal and how it is going to be 
achieved can be helpful in strengthening commitment and understanding.   

Specifically working with patients on two or three goals at a time, waiting until these have been achieved 
before renegotiating on the next stages can be important to gradually building up the client’s confidence in 
their ability to achieve small behavioural goals84,105.  
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Summary  

Skilled practitioners, who work through the assessment process in a non-judgemental manner, build rapport 
and trust with patients and establish the details of factors contributing to obesity and the current scenario will 
have created an excellent foundation of shared understanding from which the next steps in the management 
process can be developed.  

Evaluating	Weight	Management	Interventions		

Evaluating whether and to what extent the interventions we deliver make a difference is an important and 
increasingly expected aspect of practice which is essential in the delivery of high quality obesity management 
responsive to patient’s needs. As such scrutinizing the quality of the interventions delivered in terms of their 
effectiveness, patient experience and safety is essential. This requires systems to be put in place which 
facilitate data collection and monitoring and which naturally link with the initial assessment phase as well as 
ongoing monitoring. Evaluation in obesity management is a work in progress with a need for greater 
understanding of which outcome measures best reflect the impact of lifestyle modification in this condition. In 
particular, validated tools which are quick and feasible to use in clinical practice and which measure dietary 
intake and physical activity effectively are particularly relevant.  
 
The National Obesity Observatory has produced a step by step guide on how to plan, design and conduct 
evaluations in weight management interventions  

 
• Introductory guide to the evaluation of weight management, physical activity and dietary 

interventions, NOO 2015 accessed from www.noo.org.uk 
 
This is essential reading for anyone new to evaluation and/or those intending to use the standard evaluation 
frameworks which provide detailed information on the data that needs to be collected. All evaluation 
frameworks are available from www.noo.org.uk 
 

• Standard Evaluation framework for weight management interventions, NOO 2009 
• Standard Evaluation Framework for Dietary Interventions, NOO 2011 
• Measuring Diet and Physical Activity in Weight Management Interventions, NOO 2011 [copies of 

questionnaires also available for download.  
 
Clinical outcome measures are commonly considered when evaluations are planned but of equal importance 
are those measures which explore patient reported experience [PREM’s] and patient reported outcome 
measures [PROMS]. Further information on how to practically evaluate individual weight management 
interventions can be found in chapter 11 of Weight Management: A Practitioners Guide105.  

Treatment	Options	–	Evidence	of	What	Works		

Evidence supports the improved efficacy of obesity management programmes that combine diet and physical 
activity treatments together with behaviour modification hence the recommendation for multicomponent 
interventions1,4,134. The process described below of first establishing stability in eating patterns and improving 
the quality of the diet are important elements and may be helpful before considering other dietary strategies 
135  
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Dietary	treatments		

Stabilisation	of	eating		

If an erratic eating pattern has been identified during the assessment process the first stage in management 
may be to help the patient develop a regular structured eating pattern135,136. Erratic eating may range from 
skipped meals and long periods of fasting, grazing, frequent snacking or binge eating. Indeed in some 
individuals establishing a regular meal pattern may be sufficient to induce some weight loss and will provide 
an improved basis from which energy deficit approaches can be considered. Guidance on meal planning, 
shopping, food labelling and portion sizes can be an important aspect of this process.  

For those with serious disordered eating please refer to the assessment section on binge eating disorder, 
consider the use of a self-help manual137 or refer to mental health professionals where appropriate.  

Improving	the	Quality	of	the	Diet		

Helping patients begin to move towards the general recommendations for a healthier diet, even if weight 
change is limited, is important in establishing eating habits known to be associated with many health 
benefits1.  

A number of studies have demonstrated the benefits associated with food nutrients on health parameters. 
The Dietary Approaches to Stop Hypertension [DASH] clinical study showed a healthy eating plan that 
emphasises fruits, vegetables and low fat dairy foods can both reduce the risk of developing high blood 
pressure and lower elevated blood pressure138,139. The Portfolio Diet found combining foods [e.g. plant 
sterols, soluble fibre, soya protein and nuts] can have an additive effect and assist with lowering total 
cholesterol and LDL-Cholesterol140.While the Mediterranean-style diet identified in the Lyon Diet Heart Study 
[e.g. increasing fruits, vegetables, whole grains, beans, pulses, fish, nuts, seeds, monounsaturated fats and 
reducing animal protein and saturated fat] is widely referred to as an example of a dietary pattern offering 
primary and secondary health benefits for cardiovascular intervention141,142. The UK dietary policy on the 
prevention of cardiovascular disease highlights recent evidence supporting the importance of limiting free 
sugars [≤5%E]143 given their contribution to energy intake 144 and increasing total dietary fibre [30g/day], 
particularly cereal fibre and wholegrains, as they are strongly associated with reduced cardio-metabolic 
health outcomes143,144.   

Low	Fat	Diets	

The definition of a low fat diet, in terms of its contribution to energy intake, is not clearly defined and although 
often considered as ~30% energy from fat a number of intervention studies have used low fat diets at much 
lower levels of 15-20%145,146. 

Historically high fat diets have been associated with weight gain with a number of possible mechanisms 
involved;  

1. Fat is the most energy dense macronutrient and this high energy density has been linked with 
passive overconsumption when compared to lower energy dense diets147.  

2. The mouth feel of high fat foods has also been recognized as being important in over 
consumption148.  

3. The role of dietary fat in preferential storage is also a potential mechanism through which high fat 
intakes may be associated with weight gain149.  
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Feeding studies in which the fat content of the diet has been manipulated have observed weight loss with 
low fat diets and weight gain with high fat intakes supporting the role of dietary fat in weight regulation150-152. 
A very large randomized controlled trial in women in which participants followed either a control diet or the 
low fat intervention diet [20%E], with recommendations to also increase fruits, vegetables and wholegrains 
and replace fat with carbohydrate found a 1.3kg statistically significant greater weight loss in the intervention 
group which was sustained during the maintenance phase145.  

There have been a number of reviews of randomised controlled trials and cohort studies that have explored 
the impact of lowering dietary fat on weight. A large systematic review of 33 RCT and 10 cohort studies 
which compared lower with usual fat intake concluded low fat diets led to a small [-1.6kg] but statistically 
significant reductions in body weight146. Likewise a more recent systematic review of randomized controlled 
trials and cohort studies in adults and children following low fat diets, but not with the intention of lowering 
weight, showed a consistent but small effect of reduced total fat intake on weight change [~1.5kg]153. It is 
also worth noting that participants in the intervention group of the Look Ahead trial, who achieved mean 
weight losses of 4.7% at year 8154, had been advised on <30% energy from fat & <10% energy from 
saturated fat155, similar to the diet advised in the Diabetes Prevention trial20. Other large multi-centre 
randomized studies such as the Premier study, the Diabetes Prevention Trial and the Finnish Diabetes 
Prevention study, have found greater weight loss in groups advised on a low fat diet versus standard dietary 
treatment156. However, the interventions in these trials were multicomponent programmes with many other 
elements aside from a low fat diet.  

Most research exploring the relationship between dietary fat and weight regulation has treated the different 
types of fat as equivalent in terms of their effects on energy regulation. However there is a small body of 
research which suggests there may be differences in how saturated, unsaturated and trans fats effect fatty 
acid oxidation rates, adipose tissue deposition and other mechanisms involved in weight regulation. Several 
studies have suggested unsaturated fats increase post-prandial fat oxidation and may stimulate dietary 
thermogenesis although more research is needed to understand this issue in more detail157-159.  

Although research suggests low fat diets lead to modest reductions in weight the question often asked is 
whether a low fat diet is the best dietary treatment for managing obesity. The Tobias systematic review in 
2015 which included randomised controlled trials comparing low fat diets with low carbohydrate diets found 
greater weight loss [1.2kg] in the low carbohydrate group160. Although some of the rudimentary media 
interpretations of this were ‘low fat diets don’t work’ it is important to recognize this review also showed those 
adopting low fat diets compared to their usual eating habits lost 5.4kg. Care is also needed in interpreting 
this review given the heterogeneous nature of the sample populations, the wide variation in the intervention 
and control diets and the way they were delivered and monitored.  

There is increasing recognition of the variety of evidence based dietary treatments suitable for managing 
obesity with no one dietary treatment being superior and suitable for all individuals trying to manage their 
obesity. There are moves away from focusing solely on one macronutrient as the only element of the diet 
which needs to be addressed and particularly given research suggesting fat, sugar and salt combinations 
may be critical to palatability and may be driving overconsumption. The Pounds lost trial suggests lowering 
total energy intake is more important than manipulation of one particular macronutrient161 thereby adding 
support to the notion there are a number of different dietary approaches suitable for helping people manage 
their obesity162 and the skill of the dietitian is in working with the client to match the most suitable evidenced 
base dietary treatment to meet the needs of that individual.  

Indeed while debate and research continue on the optimal quantity and type of dietary fat for managing 
obesity it is important to highlight the shift in focus of dietary management in obesity over recent years with a 
move away from strategies which focus on changing isolated nutrients towards the overall dietary pattern 
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and the need to consider broader elements of an individual’s eating habits. There is a danger in over 
simplifying dietary messages and not considering the way in which these are interpreted by individuals and 
most particularly how the rest of the diet changes when one macronutrient is manipulated. The low fat 
message may have led some to replace fat in the diet with refined carbohydrates and added sugars thereby 
adversely influencing weight and risk of CVD.  

The effect of altering dietary fats on obesity relates also to its impact on risk reduction, particularly of 
cardiovascular disease. Although there has been debate and controversy over the effects of dietary 
saturated fat and its replacement on cardiovascular disease a recent review of evidence concluded 
randomized controlled trials that lowered dietary saturated fat and replaced with polyunsaturated fats 
reduced cardiovascular disease by ~30%, comparable to that achieved with statins163. However, replacing 
saturated fats with refined carbohydrate was not associated with a reduction in CVD in clinical trials. Having 
looked at the totality of the evidence this review concluded there was good evidence for advising a reduction 
of saturated fats and replacement with polyunsaturated fats as part of an overall healthy pattern of eating 
which considers other aspects of the diet relevant to health163.  

	

The	600kcal	deficit	approach		

Traditionally dietary advice has been formulated followed a diet history when the practitioner would aim to 
work with the patient to identify areas amenable to change. However this approach proved challenging in 
situations of severe energy intake under-reporting when practitioners would struggle to navigate how best to 
support patients. This led to the recommendation to base advised dietary change on an estimate of the 
patient’s energy requirements for weight loss and the eventual development of what is now commonly 
referred to as the 600kcal deficit diet.  

Research suggested adherence to dietary treatments may be influenced by the magnitude of the advised 
energy deficit 164 with modest energy intake restrictions linked with improved outcomes, although more 
research is needed to clarify this issue. The 600kcal deficit approach has been demonstrated to be an 
effective strategy for some individuals with a review of 13 randomised controlled trials showing a weight loss 
of -5.32kg compared with usual care at 12 months165. These diets are in line with the dietary 
recommendations for good health166  

Defined energy deficit diets can be used to guide individuals towards an improved understanding of their 
likely energy needs and what this means in terms of food choices and portion sizes. They are not, as is 
sometimes suggested, a precise individual prescription for weight loss due to the limitations in predicting 
resting metabolism and physical activity energy expenditure in clinical settings.  

 

Prescribed	Energy	Calculations		

To calculate a patient’s energy requirements for weight loss resting metabolism is first estimated using 
predictive equations and the result then multiplied by a factor that accounts for physical activity. This gives 
an estimate of total daily energy expenditure from which an energy deficit, usually 600-1000kcal which 
equates to a theoretical weekly weight losses of 0.5-1kg, is subtracted. Practical worked examples are given 
in appendix 2 

Supporting literature, including a food group portion control chart, for using this approach is provided through 
the NDR website and ‘Weight Loss You Can See’ resource pack[www.ndr-uk.org].   
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Which	is	the	Best	Prediction	Equation?		

Given resting metabolic rate commonly accounts for ~70% of daily energy expenditure167 in sedentary 
individuals, it could potentially introduce large errors into the calculation of energy needs for weight loss. A 
number of prediction equations have been developed from different reference populations and practitioners 
are known to vary in their choice of equation in clinical practice168. When used in people with obesity 
compared to those without, prediction equations are generally less accurate169and there is a need to 
consider which is the most suitable for this population.  

A systematic review by the Academy of Nutrition & Dietetics concluded the Mifflin St Joer equation170was the 
most accurate in determining RMR in Americans with obesity compared to other common equations [Harris 
Benedict, Owen and Schofield ]171-173 and the Mifflin St Joer equations are included in the US Nutrition Care 
Manual. More recently a British systematic review also recommended the Mifflin equations for predicting 
resting metabolic rate but highlighted errors above acceptable levels in approximately 25% of predictions174. 
This underlines the importance of recognizing calculations for RMR and ultimately calories needed for weight 
loss are only estimates and should not be treated as precise calculations. RMR predictions are a starting 
point for discussions about energy needs for managing weight and changes to food intake and portion sizes, 
but monitoring and adjustments will be important depending on the patient’s response to treatment. It is also 
worth recollecting the range and complexity of factors that influence a person’s ability to change their eating 
habits of which knowledge and understanding of energy requirements for weight loss and associated food 
changes is only one aspect.  

Table 5 Mifflin St Joer Equations  

Men:   RMR=[9.99xweight]+[6.25xheight]-[4.92xage]+5 

Women:  RMR=[9.99xweight]+[6.25xheight]-[4.92xage]-161 

Equations use weight in kg, height in cm  

	

Which	PAL	value	to	Choose?	

Predicting energy expended through physical activity is particularly important when considering the accuracy 
of energy needs for weight loss as physical activity level is the most variable component of total energy 
expenditure and the one most likely to introduce substantial error.  

Table 6  Distribution of Physical Activity Level175 

Typical activity  [median] =1.63 

Less active[25th centile]=1.49 

More active [75th centile]=1.78 

 

Physical Activity Level or PAL values ascribe numerical value to activity and represent multiples of BMR such 
that PAL=TEE/RMR. These values have been developed from studies where measures of resting 
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metabolism using indirect calorimetry are combined with total energy expenditure data from doubly labeled 
water. The current PAL values175 are given in table 6. The range of PAL values for the general population are 
from 1.38 in the most sedentary [immobile] to 2.5 in very active groups. Evidence form a contemporary US 
population which included 605 of people with overweight or obesity found a median PAL value of 1.63 and 
probably represents a light activity population. The group with below average activity had a PAL value of 
1.49 and those with above average activity a PAL of 1.78175-177.  

It is important to remember these are population derived PAL values and although they represent the best 
current estimate when used with individuals they will inevitably introduce errors of unknown magnitude.  

The	Difference	between	Predicted	and	Actual	Weight	Loss		

In theory the 600kcal deficit diet should produce a 0.5kg weight loss/week which if sustained would lead to 
losses of 10-12kg at 6 months. However in reality the outcomes seen in practice are well below these 
predicted values with people generally losing modest, albeit clinically important, amounts of weight178. Indeed 
losses at 1 year are rarely beyond 5-10kg179,180. The reasons for this discrepancy are important and should 
be considered in the ongoing adjustment of eating plans and highlight the complexity of factors that influence 
weight change. The physiological mechanisms linked to energy restriction are well known with compensatory 
energy conservation negatively affecting outcomes. These mechanisms include fall in RMR, decline in the 
cost of activity as the size of the body decreases and elevations in appetite. Although the 600kcal deficit 
approach may facilitate ongoing weight loss for a number of weeks in time a new equilibrium will be reached 
as energy expenditure falls in response to dieting and a readjustment to the energy prescription may be 
needed.  Indeed after weight losses of ~5kg it may be necessary to further reduce the energy prescription by 
300kcal if weight loss has slowed or plateaued and additional weight loss is desired. Energy prescription 
should not be taken below 1200kcal/day181.  

This approach may suit some individuals, particularly those looking for more specific guidance on 
recommended portions. Despite its structured format it can be used as part of a behavioural approach, 
indeed evidence supports improved programme outcomes with increasing structure 182. However the 600kcal 
deficit diet will not suit every patient and there may be some who find a system that counts food portions 
unacceptable. This supports the increasing recognition that no one dietary treatment will suit all individuals 
who are overweight or obese. The skill of the dietitian is in tailoring the estimated energy requirement to the 
needs of the individual and may require the use of a variety of strategies including meal plans, menu ideas, 
calorie or portion counting.  

 

The	Mediterranean	Diet		

The term ‘Mediterranean Diet’ was first devised in the 1960’s by Ancel Keys during the writing of his book 
‘How to Eat Well and Stay Well the Mediterranean Way’183. During his dietary research he described the 
eating habits of those living in countries such as Crete, Greece and Southern Italy and through subsequent 
research these dietary patterns were associated with longevity and lower rates of cancer and coronary heart 
disease morbidity and mortality184,185. 

As the Mediterranean diet is a description of dietary patterns across a variety of geographical locations the 
diet is not homogeneous as each country brings its own culture and traditions to food and eating. However 
there are common features namely high intake of fruits and vegetables, legumes, nuts and seeds, olive oil as 
the main fat source, moderate consumption of wine with meals and low intakes of red and processed meats 
and refined sugars. Nutritionally this translates into increased consumption of fibre and wholegrains, oleic 
acid, N3 fatty acids and anti-oxidants.  
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The Updated MD Food Pyramid  

  

 

This pyramid has evolved from the original version and is based on international consensus on the decades 
of nutrition and health research on the Mediterranean diet. Further description of the pyramid and a 
downloadable format can be found at www.mediterradiet.org 

 

The pyramid describes the frequency and proportion of various food groups together with other lifestyle 
elements such as conviviality, rest and physical activity. As such it tries to convey the message that in order 
to derive the documented benefits of the Mediterranean diet key elements beyond the amounts and types of 
foods will need to be incorporated.  

 

How	to	Assess	Adherence	to	the	Mediterranean	diet	in	Clinical	Practice		

A number of food scoring systems have been developed to allow adherence to this pattern of eating in 
various epidemiological and clinical trials to be assessed. Some of these tools, such as the PREDIMED 
screener186 are so quick and easy to use they may be helpful in clinical practice and could facilitate feedback 
to patients on specific aspects of the dietary pattern.  
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Impact	of	the	Mediterranean	Diet	on	CV	risk	factors		

The PREDIMED study was a seminal piece of research that explored the impact of the Mediterranean diet on 
the primary prevention of cardiovascular disease. Over 7000 people with an elevated risk of cardiovascular 
disease were randomised to a Mediterranean diet supplemented with olive oil, a Mediterranean diet 
supplemented with nuts or a low fat diet and participants were followed for a mean 4.8yr. Both Mediterranean 
diets were comparable in their effects with a 30% risk reduction in the primary endpoints of myocardial 
infarction, stroke or death187,188.  Indeed it is now well accepted that the Mediterranean diet has strong 
cardio-protective effects with a meta-analysis of cohort studies suggesting this is the most likely dietary 
pattern to protect against cardio-vascular disease189.  

A review of six randomized controlled trials which directly compared low fat diets with the Mediterranean 
approach in individuals with mean BMI 29-35kg/m2 found the latter produced more favourable effects on CV 
risk factors and vascular inflammatory markers190. After 2 years of follow up those treated with the 
Mediterranean diet had a mean difference in weight of -2.2kg and a mean difference in waist circumference 
of -0.9cm.     

In those with metabolic syndrome several systematic reviews have concluded the Mediterranean diet has a 
positive impact with reduced risk of developing the syndrome, and a protective effect on elements such as 
waist circumference, triglycerides, LDL, blood pressure and glucose191,192.  

Likewise a review which explored the Mediterranean diet compared to low fat, low carbohydrate and the ADA 
diet found improvements in glycaemic control comparable across all diets however the Mediterranean diet 
led to greater improvements in HbA1c and fasting glucose levels in people with type 2 diabetes193 and 
triglycerides reduced more significantly in those following the Mediterranean diet 193 

Impact	of	the	Mediterranean	Diet	on	Weight	

Given the Mediterranean diet originates from a variety of different countries its total fat content ranges across 
a spectrum of <25% to >35%194 although in practice many Mediterranean diets used in clinical trials are 
~40% energy from fat195. This elevated total fat content [albeit low in saturates and high in unsaturates] has 
led to some question over whether this would lead to weight gain and thus limit its role in obesity 
management.  

The findings on the relationship between the Mediterranean diet and weight are somewhat mixed and there 
is a need for longer term intervention studies which focus specifically on its use in people with obesity who 
are managing their weight and associated co-morbidities. Several reviews of the existing research have been 
published although the variation in the studies included may account for some of the differences in the 
conclusions drawn.    

A systematic review of epidemiological data, cohort and intervention studies which explored the effect of the 
Mediterranean diet on weight found mixed results although it did conclude there may be a possible role for 
this dietary pattern in the prevention of obesity. They highlighted challenges in drawing conclusions given the 
complexity of obesity, methodological variation in study designs and suggested a need for increased clarity 
on the definition of the Mediterranean diet196.  
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However, a recent systematic review has specifically examined the impact of the Mediterranean diet on 
weight losses beyond 12 months. It only included randomized trials with participants who were overweight or 
obese [mean BMI 29-34] who were actively trying to manage their weight and with elevated cardiovascular 
disease risk193. It identified five randomized controlled trials which compared the Mediterranean diet to a 
comparator diet, either low fat, low carbohydrate or the American Diabetes Association Diet. The 
Mediterranean diet led to modest changes in weight [mean changes ranged from -3.8kg to -10.1kg] and in 3 
of the trials produced greater weight loss that the low fat diet beyond 12 months197-199. However, the changes 
seen with other comparator diets were similar to the Mediterranean diet197,200. The authors concluded the 
Mediterranean diet was an effective intervention producing modest weight change beyond 12 months but 
could not be considered superior to other dietary approaches for managing weight and suggested this added 
to the growing body of evidence that no one dietary treatment is optimal.  

Other reviews of the literature which have looked at the impact of the Mediterranean diet on weight have 
drawn different conclusions suggesting this was the superior approach and should be recommended as the 
choice of dietary treatment in overweight and obesity201,202. However several methodological issues with 
these reviews have been highlighted including the use of studies despite heterogeneity in their design, 
variation in comparator diets and follow up duration across studies which may compromise some of the 
conclusions drawn193.  

Given the potential of the Mediterranean diet to reduce the elevated cardiovascular and other health risks 
associated with obesity it is an important dietary approach to consider however further clarity on its 
relationship with weight would be helpful and most particularly whether in clinical practice it is beneficial to 
advise on an energy restricted Mediterranean diet or if an ad libitum approach is more appropriate. This is 
the remit of the PREDIMED-Plus study [www.predimedplus.com] the results of which are due to be published 
in 2020.  

Low	glycaemic	index	diets	

Glycaemic index [GI] is a physiological way of ranking carbohydrate foods and was originally developed as a 
method for exploring the role of carbohydrates in the management of diabetes203. Technically it is defined as 
the area under the 2 hour postprandial glucose concentration curve per 50g of available carbohydrate from a 
test food compared to a reference food which is often white bread204. Glycaemic load [GL] accounts not only 
for the GI of a food but also the carbohydrate in the portion of food in question with some suggesting that this 
is a better reflection of the glycaemic response to mixed meals205-207.  

Whether low GI or GL diets are an effective strategy for managing obesity remains controversial 208-210 
although there is a small but growing body of evidence suggesting its role may be limited. Advocates of the 
low GI approach argue high carbohydrate low fat diets may increase postprandial hyperglycaemia and 
hyperinsulinaemia making weight loss more challenging as carbohydrate oxidation occurs at the expense of 
fat oxidation possibly leading to increased fat storage208. They argue low GI diets influence weight loss 
through their effect on increasing satiety and minimizing postprandial hyperinsulinaemia211. There is some 
interesting animal experimentation that supports this theory212 however research in humans has produced 
mixed results213. Although animal research suggests high GI diets lead to increased weight, adiposity and 
have negative effects on glucose homeostatis there have been suggestions this may not be a direct effect of 
the glycaemic index per se but rather other factors inherent in this type of diet, such as dietary fibre, which 
may be exerting its effects independent of the glycemic index214.  

In 2007 a Cochrane review explored low GI and low GL diets and their role in weight management and found 
an improved weight loss outcome [~ 1kg greater] in those on low GI compared to control diets215. However, 
the dietary interventions were relatively short term ranging from 5 weeks to 6 months with follow up varying 
from zero to 6 months and only 2 of the 6 randomised controlled trials included overweight and obese 
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participants. A more recent systematic review explored the effect of low GI/GL versus isocaloric control diets 
in studies that focused on people with overweight and obesity and found no difference in weight reduction 
between the two approaches216.  

The impact of low GI/GL approaches on reduction in cardiovascular risk in those with overweight or obesity 
has also been thrown into doubt following a recent Cochrane review. This examined 21 randomised 
controlled trials comparing low GI with high GI diets [otherwise comparable composition] to determine their 
effects on cardiovascular events, blood cholesterol and blood pressure. It concluded there was “insufficient 
evidence from randomized controlled trials to recommend consumption of low GI diets for the purpose of 
improving blood lipids or blood pressure”217.   

Given the poorly controlled studies currently available it has been suggested there are difficulties separating 
out the effect of GI on satiety from, for example, the influence of palatability, volume and fibre in mixed 
meals. As such future research should explore individual food factors such as the effect of wholegrains, fibre, 
energy density and preparation methods213. There is certainly a need for long term studies with sufficient 
numbers of participants and using well controlled diets where the only varying factor is GI in order to truly 
understand the impact of this approach in weight management. Furthermore there are a number of issues in 
relation to the translation of a low GI diet into practical foods choices that can be easily understood by 
patients. At present there is no comprehensive GI labeling and considerable variation exists between brands 
of the same product in terms of their GI effect.  

As such it seems premature to routinely recommend this strategy as an evidence based obesity 
management approach until further findings from large scale, high quality, long term randomized controlled 
trials are available. 

	

Low	Carbohydrate	diets		

This review of low carbohydrate diets is taken from the BDA obesity group’s policy statement prepared by Dr 
P Dyson, accessed via www.bda.uk.com 

Low carbohydrate diets have become popular for weight loss, with one recent review suggesting low 
carbohydrate diets are more effective than low-fat diets for general weight loss218 and another promoting this 
approach as the default diet for the prevention and treatment of type 2 diabetes219. Currently, there is no 
agreement about the definition of ‘low carbohydrate’, although a recommendation has been made that any 
diet providing <130g carbohydrate/day should be regarded as low carbohydrate, and diets providing <50g 
carbohydrate/day and which induce ketosis should be termed very low carbohydrate ketogenic diets 
(VLCKD)219.  

Over the past five years, eight meta-analyses and systematic reviews investigating the role of low 
carbohydrate diets in adults have been published160,218,220-225, with three additional reviews specifically in 
adults with type 2 diabetes226-228. This policy statement is based upon a synthesis of the evidence from these 
reviews, although conclusions are limited by the heterogeneity of the studies included in terms of the amount 
of carbohydrate in the intervention diet, the diet used for comparison, length of follow-up (6-24months), data 
quality and data reporting.  

General	weight	loss		

Reported mean weight loss in adults was approximately 6.0kg in the groups allocated low or restricted 
carbohydrate diets. However, in the majority of studies, the control group received dietary advice aiming for 
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weight loss and they also lost a significant amount of weight. Five of the eight meta-analyses160,218,220,223,224 
reported statistically significantly more weight loss in the low carbohydrate group compared to the control 
group, although as these differences ranged from 0.1 – 2.2kg, the clinical significance is questionable.  

Cardiovascular	risk		

Concern is often expressed about increased cardiovascular risk associated with low carbohydrate diets, as 
they are assumed to be higher in saturated fat. Many studies did not report dietary intake, but those that did 
failed to show significant increases in absolute total or saturated fat intake226, although the proportion of 
energy derived from macronutrients did change significantly. However, low carbohydrate diets are higher in 
total and saturated fat than comparator low-fat diets, and one meta-analysis reported that lower intakes of 
dietary saturated fat were associated with lower total and LDL concentrations229.  

Weight loss is generally associated with improvements in lipid concentrations, but not all meta-analyses 
reported lipids, and of those that did there were contradictory findings about the effect of low carbohydrate 
diets on lipid concentrations. A meta- analysis of randomised controlled trials suggested that triglyceride and 
HDL concentrations changed more favorably in those allocated low-carbohydrate diets, but changes in total 
and LDL concentrations were unfavorable230.  

Total	cholesterol		

Four of the eight meta-analyses reported changes in total cholesterol concentrations221,222,224,225. In the 
majority of studies, total cholesterol concentrations decreased with weight loss regardless of dietary 
allocation. One meta-analysis reported a small but statistically significant greater decrease in total cholesterol 
in those allocated control (higher carbohydrate) diets225, and the remainder reported that the weighted mean 
difference was small and suggested little or no difference between diets221,222,224.  

HDL		

Five meta-analyses reported HDL concentrations221-225. Three meta-analyses reported that HDL 
concentrations increased to a significantly greater extent in those allocated low carbohydrate diets221,223,225, 
and two stated that there was little or no difference between diets222,224.  

LDL		

Five meta-analyses reported LDL concentrations221-225. Three reported that those allocated low carbohydrate 
diets showed significantly increased LDL concentrations compared to low fat diets221,222,225, and two reported 
that there was little or no difference between dietary interventions222,224.  

Triglycerides		

Four meta-analyses reported triglyceride concentrations 221-223,225. Weight loss was associated with 
decreased triglyceride concentrations, and three meta-analyses reported greater reductions in those 
allocated to a low carbohydrate diet222,223,225.  

Type	2	diabetes		

Two recent systematic reviews and one meta-analysis have reported on the effects of low carbohydrate diets 
on weight loss, glycaemic control and cardiovascular risk factors in people with type 2 diabetes226-228. There 
were no differences in weight loss between low carbohydrate diets and other dietary interventions, and only 
the meta-analysis reported significantly greater improvement in glycaemic control in those assigned low 
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carbohydrate diets228. In this analysis, the weighted mean difference (WMD) in HbA1c was reported as 
0.14% (2mmol/mol), which was statistically significant (p=0.04), but the clinical significance is questionable. 
Few studies have reported changes in lipid concentrations in people with type 2 diabetes, and the results are 
contradictory, with the meta-analysis reporting significant improvements in HDL with low carbohydrate 
diets228, and the two systematic reviews failing to find significant differences in lipid concentrations226,227.  

Adverse	effects		

The proposed adverse effects of low carbohydrate diets include a lack of essential micronutrients and dietary 
fibre, the influence on renal function and calcium metabolism and increased CVD risk231. There is little 
evidence for increased CVD risk, see section above, but it has been reported that low carbohydrate diets are 
associated with a significantly higher risk of all-cause mortality, although this conclusion is derived from 
heterogeneous observational studies, and residual confounding bias cannot be excluded232.  

Dietary	adequacy		

Few studies have addressed dietary adequacy in individuals adopting low carbohydrate diets, but a recent 
cross-sectional study from Iceland reported significantly lower intakes of bread, wholegrain cereal and fruit 
leading to low intakes of dietary fibre, and that the intake of red meat and meat products was double that of 
the general population233. However, intakes of vitamins and minerals were higher than estimated average 
requirements. An analysis of those taking part in the UK National Diet and Nutrition Survey reported that 
those with lower carbohydrate intakes had higher intakes of red meat234. Processed meat products have 
been linked with increased risk of cancer, and red meat has been classified as a possible cause of cancer by 
the World Health Organisation235.  

Renal	function		

Concerns have been expressed about the effects of the higher protein intake associated with low 
carbohydrate diets on renal function. Weight loss generally is associated with improvements in renal 
function236, and a recent meta-analysis reported that eGFR improved in both low carbohydrate and control 
diet groups, and although the increase in eGFR was greater in the low carbohydrate group, this was probably 
not clinically significant237. Randomised controlled trials have shown that low carbohydrate diets have no 
harmful effects on GFR, albuminuria, fluid or electrolyte balance when compared with low fat diets238,239.  

Calcium	metabolism		

It has been postulated that very low carbohydrate diets induce ketosis and acidosis, which promote urinary 
calcium loss, leading to low bone mineral density and increased risk of osteoporosis240. There is little 
research in this field; two small studies reported no change in either bone mineral density241 or bone 
turnover242in individuals consuming a low carbohydrate diet. Conversely, other studies suggested that low 
carbohydrate diets increased urinary calcium loss238 and decreased markers for bone formation240. The long-
term effects of low carbohydrate diets on calcium metabolism and bone health are unknown.  

Summary		

Low carbohydrate diets have recently been promoted as a popular approach for weight loss and for the 
prevention and treatment of type 2 diabetes. Evidence indicates that low carbohydrate diets are effective for 
general weight loss and for improving glycaemic control in people with type 2 diabetes in the short-term (3-6 
months), but they do not demonstrate clear superiority over other dietary weight loss interventions. There is 
currently limited evidence for the adverse effects of low carbohydrate diets, and no data for long-term 
outcomes. The position of the British Dietetic Association is that all weight loss treatment choices should take 
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into account an individual’s personal preference and needs and their cultural and social circumstances. For 
this reason, individuals who choose to adopt a low carbohydrate diet should be supported in their decision, 
but there is no compelling evidence to recommend low carbohydrate diets as first line therapy for all.  

 

Recommendations 

• Individuals seeking dietary advice for weight loss should be offered evidence- based, personalised, 
specific, age and culturally appropriate advice  

• Low carbohydrate diets should not be promoted as the primary strategy for long-term weight loss 
and for the prevention and management of type 2 diabetes, as there is no evidence for efficacy and 
safety over the long-term  

• Some individuals may choose to adopt a low carbohydrate diet over the short-term, and these 
individuals should be supported in their choice and offered monitoring to ensure nutritional adequacy  

 

Formula	Diets		

Partial	Meal	Replacements		
 

Partial diet/meal replacements are portion controlled products, often bars or powders that can be made into 
shakes, are vitamin and mineral fortified and replace one or two meals in the day allowing one healthy meal 
using standard foods [and snack/s]243. A meal replacement approach will usually provide in the region of 
1200-1600kcal per day and should not be confused with very low-calorie diets that provide less than 
800kcal/day.  

Portion size is known to correlate with energy intake244 and meal replacements are one of few evidence 
based portion control tools available. They may also offer a convenient alternative for those patients with 
limited time, skill or the inclination to prepare meals and snacks.  

Interest in the use of partial meal replacements was stimulated following the first systematic evaluation of 
randomized controlled trials in 2003. The meta-analysis looked at trials which had compared meal 
replacement treatments of at least 3 month duration with standard dietary intervention in people who were 
overweight or obese. It found a 2.54kg greater weight loss at 3 months and 2.43kg greater reduction at one 
year in the partial meal replacement group compared to standard dietary treatment243.  Interestingly attrition 
was comparable at 3 months between the two groups but was lower in the meal replacement group at 1 
year243.  

Following this review partial meal replacements were included in the Look Ahead study; a trial which 
explored weight loss outcomes and the resulting effects on cardiovascular morbidity and mortality in 
overweight or obese people with type 2 diabetes who were randomized to either an intensive lifestyle 
intervention [ILI] or standard diabetes support and education [DSE]. In the ILI group meal replacements were 
encouraged from week 3-19 as part of a comprehensive programme which also promoted frequent support, 
behavioural strategies and increased physical activity. In addition, meal replacements were used as a weight 
maintenance tool. At year 1 the ILI group had achieved 8.6% weight loss versus 0.7% in the DES group245. 
Importantly a 5% weight loss was sustained at year 4 and 6% at the end of the trial in the ILI group246. 
Subsequent analysis showed regular use of meal replacements was correlated to improved weight loss with 
participants in the highest quartile of meal replacement use having four times greater odds of achieving the 
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7% weight loss target245. In type 2 diabetes meal replacements have also been shown to produce greater 
reductions in HbA1c, fasting glucose and fasting insulin than standard dietary treatment although a recent 
systematic review highlighted the need for more higher quality research in this area to improve confidence in 
the conclusions drawn247.  

No specific guidance on meal replacements was provided in the latest NICE obesity document although it is 
unclear why this was not considered4. However the Dietitians Association of Australia undertook a systematic 
review of evidence in 2012 and concluded “achieving a reduction in energy intake by incorporating meal 
replacements, monitored by health professionals, provides greater weight loss in overweight and obese 
adults than general dietary advice for periods of 1-12 months”248. However meal replacements incorporated 
into low energy diets were found to be no more effective than low energy diets without the inclusion of meal 
replacements248.  

In the 2012 systematic review of evidence for obesity management the National Heart Lung and Blood 
Institute concluded “in overweight and obese women the use of liquid or bar meal replacements is associated 
with increased weight loss up to 6 months in comparison to a balanced deficit diet utilizing only conventional 
foods. Longer term evidence of continued weight loss advantage is lacking”249. The American Dietetic 
Association suggests meal replacements may help increase structure, improve adherence via portion control 
and convenience. In their position paper on obesity management they concluded “for weight loss and weight 
maintenance the dietitian should recommend portion control and meal replacements or structured meal plans 
as part of a comprehensive weight management programme”16 

However, not all reviews have been able to draw clear conclusions on the role of partial meal replacements 
in obesity management given the quality of available studies. A recent Spanish systematic review which 
explored the effectiveness of meal replacements on long term weight loss identified 7 randomised controlled 
trials with interventions beyond 12 months. Four of the 7 studies showed meal replacements led to greater 
weight loss compared to standard dietary treatment but findings in the remainder were mixed and the studies 
of questionable quality. The authors concluded the effectiveness of meal replacements remained unclear 
and there was a need for further research with longer treatment interventions and more follow up time 
incorporated 250.  

Although there is some uncertainty about the precise role of partial meal replacements in obesity 
management the majority do seem to guide towards this approach being either as effective, or more so, than 
other dietary approaches. Most studies have used meal replacements as part of a comprehensive 
management programme with support and education from health professionals and less is known about the 
value of off shelf usage. Indeed contact with health professionals, structured education and support and 
close monitoring of progress have been highlighted as core elements in studies which have incorporated 
partial meal replacement approaches251. It is also worth considering the impact of free provision of meal 
replacements which occurs in most clinical trials and would not be directly transferable to the clinical setting.  

Clear calls have been made for higher quality research in this area with longer intervention and follow up. 
Greater understanding is also needed on which patients do best with this dietary treatment and how to 
integrate partial meal replacements within the management of overweight and obesity in the UK health care 
and community settings  

Total	Meal/Diet	Replacements	
	
This approach replaces all conventional foods in the diet with nutritionally complete liquid formulas and 
depending on the number of replacement products used the energy level can be varied. Traditionally, this 
approach has been used to provide very low energy diets [VLED] with intakes of ≤800kcal/day. However, 
more recently research using total diet replacements to provide low energy diets [LED] of 800-1000kcal/day 
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has produced some very promising outcomes in managing obesity and type 2 diabetes with the added 
advantage of fewer side effects and associated risks.  
 
Interest in total diet replacements has increased in recent years due in part to the recognition that most 
standard dietary treatments, which elicit modest energy deficits, are unlikely to achieve weight losses of more 
than 10%. Although the modest weight loss [5-10%] achievable with conventional dietary approaches is 
known to have important health benefits, such as preventing progression to type 2 diabetes and improving 
metabolic health,154 it is unlikely to reverse disease once it is present. As such those with severe and 
complex obesity will often need to lose 15-20% [always >10kg] of their weight in order to experience 
improvement in co-morbid disease181. This magnitude of weight change requires more intensive 
management, hence the interest in total diet replacement. Furthermore, although it is commonly believed that 
the slow steady weight loss associated with modest energy deficits leads to improved weight maintenance 
there is increasing evidence to suggest rapid early weight loss, as seen with total diet replacement, may 
improve weight maintenance252,253. Evidence certainly seems to negate the notion that rapid weight loss is 
associated with rapid weight regain254.    

	

Very	Low	Energy	Diet		
 

Very low energy diets [VLED] have traditionally been defined as total diet replacements of 450-
800kcal/day4,255,256 although the minimum daily recommended energy intake has recently been raised to 
600kcal 257. They are perhaps the most controversial dietary treatment due mainly to questions over their 
long term efficacy and some historical concerns over their safety. Inadequacies in the formulation of original 
VLED, namely low biological value protein and insufficient electrolytes and micronutrients, were believed to 
be implicated in the arrhythmias and resulting fatalities that occurred in early use of VLED.  Subsequent 
reformulation and tight control of optimal composition over the last four decades has eliminated these 
previously observed arrhythmias258. Given the severe energy restriction inherent in this approach a number 
of common side effects have been reported namely diarrhea, constipation, headaches, nausea and vomiting, 
dizziness, dry mouth, poor cold tolerance, dry skin and thinning hair259. Such side effects tend to be 
transient, may be alleviated by adequate hydration but may also lead to early discontinuation. More serious 
but less common side effects include acute gout and gallstones260,261. Clinical supervision and medical 
monitoring for those using VLED is important particularly for those with obesity related co-morbidities where 
adjustment to medications is likely to be necessary as requirements change in response to severe energy 
restriction, accompanying metabolic changes and rapid weight loss.  

There is no doubt that in the short term [up to 6 months] VLED are effective in terms of weight loss [~1.4-
2.5kg/week] and associated improvements in obesity related co-morbidities are impressive262-264.Indeed a 
meta-analysis of six randomised controlled trials showed that over the short term VLED led to weight losses 
of 16.1%265. Clearly with this magnitude of change VLED have important potential value as a treatment 
option if patients need to lose weight quickly to facilitate an operation or other medical treatment4,266. 
However what remains controversial is the long term outcomes associated with VLED use. Findings from the 
Tsai and Wadden meta-analysis suggest comparable effectiveness of VLED and LED in the long term [1.9yr] 
with greater weight regain seen in the VLED treatment265. However, it is important to recognize many of the 
early VLED studies gave minimal attention to weight maintenance strategies which are critical if weight 
regain is to be attenuated. Subsequent research has suggested a number of factors which can improve 
weight maintenance following VLED programmes including behavior modification, ongoing use of meal 
replacements, medication and a longer food reintroduction phase264,267,268.   
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However, given research has now illustrated comparable weight loss outcomes achieved using higher 
energy prescriptions for formula diets of above 800kcal which are also associated with fewer side effects, 
reduced loss of lean tissue and less attrition than using traditional VLED the formula LED would seem the 
preferable choice in obesity management263.  

 

VLED	in	Type	2	Diabetes		
	
Interest in the use of VLED in type 2 diabetes was reignited in 2011 following the publication of a study which 
had specifically looked at whether the reversal of beta cell failure and insulin resistance, the underlying 
cause of disease progression, could occur through intensive dietary treatment. After the first week of the 
VLED fasting glucose and hepatic insulin sensitivity had normalized and by week 8 beta cell function had 
increased towards normal levels and pancreatic fat content had fallen269. This, together with subsequent 
research, strongly suggested the underlying aetiology of type 2 diabetes related to excess fat accumulation 
in the pancreas and acute energy restriction may be central to its management 269,270. A further study in 
people with long standing type 2 diabetes showed comparable normoglycaemia in around 50% of 
participants271. As important as this research was at shedding light on mechanisms underlying disease 
progression and potential strategies for its reversal it was not designed to test the outcome of using total diet 
replacements in clinical populations.  

Several small studies which have used VLED in those with type 2 diabetes treated with oral hypoglycemia 
agents or insulin have shown positive effects on weight, glycaemic control and cardiovascular risk272-274 
however shortfalls in study design have precluded firm conclusions.  

The Preview trial [PREVention of diabetes through lifestyle intervention] is an ongoing international study 
which aims to identify the most effective lifestyle pattern/s to prevent type 2 diabetes in people with pre 
diabetes who are overweight or obese. In phase 1 of the study an 800kcal formula diet is used to elicit rapid 
weight loss followed by randomization into one of the four maintenance arms that vary in their glycaemic 
index, protein content and activity intensity. Findings from this trial are due to report in the near future and will 
further clarify the role of formula diets in the management of obesity and prevention of diabetes as well as 
guidance on the most effective lifestyle approaches for weight maintenance275.   

 

Low	Energy	Diet		
 

Low energy diets are generally between 800-1200kcal/day although in practice many of the recent studies 
which have used LED liquid formulas have provided 800-1000kcal/day.  

Results from the recent DIRECT clinical trial have shed light on the use of formula LED in the management 
of type 2 diabetes and more specifically the feasibility of inducing diabetes remission in those recently 
diagnosed with the condition. The forerunner to this trial, the Counterweight-Plus feasibility study explored 
the outcome of a 12 week total diet replacement in 91 obese participants [mean BMI 48] treated in primary 
care and found a mean weight change of -12.4kg at 12 months in those completing the study, with 33% of 
study participants maintaining more than 15kg276.  

The DIRECT study, a randomised trial undertaken in 49 primary care practices, included individuals with 
BMI’s between 27-45kg/m2 and a diagnosis of type 2 diabetes within the previous 6 years277. The 
intervention group followed the formula LED [Counterweight Pro 800] for 3-5 months followed by a stepped 
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food reintroduction over 2-8 weeks and structured support for long term maintenance whereas the control 
group followed best practice care. At 12 months 24% of those in the intervention group had lost ≥15kg 
compared to none in the control group. Diabetes remission, defined as HbA1c <6.5% [48mmol/mol] after at 
least 2 months off all antidiabetic medication from baseline to month 12, had occurred in nearly half of those 
[46%] in the intervention group compared to 4% in the control group278. Mean body weight fell by 10kg in the 
intervention group and 1kg in the control group [intention to treat analysis]. In the intervention group, weight 
nadir was occurred at the end of the total diet replacement phase with weight reduction of 14.5kg. Although 
some weight regain was observed during the food reintroduction [1kg] and maintenance phases [1.9kg] this 
was not the rapid regain sometimes associated with such intensive approaches278. This study clearly 
demonstrated the capacity of a primary care delivered intensive weight management programme, which 
used a formula LED, to produce diabetes remission in almost half of the participants with a corresponding 
cessation in diabetes medication and with the majority also stopping anti-hypertensive medication. The long 
term follow up of this cohort is awaited with interest and seems likely to provide further guidance on how best 
to optimize weight maintenance.     

There are a number of ongoing studies exploring the outcomes achieved with formula diets and how best to 
use these in clinical practice. One such study is the Beyond trial which has been established to explore the 
effectiveness of two maintenance interventions [intermittent use of a formula diet strategy versus usual care] 
in those participants who have lost ≥8kg. Results are due to be reported shortly and further background 
information can be found on the clinical trials website www.clinicaltrials.gov 

 

Use	in	Clinical	Practice		
 

The NICE obesity guidance suggested low calorie diets could be considered in the management of obesity 
but highlighted the possible nutritional inadequacy of food-based approaches. Total diet replacements using 
formula products in the low calorie diet category overcome this concern due to the nutritional completeness 
of the products and their associated legislation. This together with the mounting evidence for their efficacy, 
particularly in those with newly diagnosed type 2 diabetes, highlights the importance of considering this as a 
possible treatment option.  

NICE recommendations on very low energy formula diets stated they should not be used as a routine 
treatment but reserved for use in those with a clinical need to rapidly lose weight4. They highlighted the 
importance of using VLED as part of a multicomponent programme, for no longer than 12 weeks, either 
continuously or intermittently, and highlighted the need for comprehensive assessment including screening 
for disordered eating, and the requirement to counsel patients on the risks and benefits particularly likelihood 
of weight regain4.  

The BDA obesity specialist group is currently writing a policy statement on VLED and LED formula diets and 
is awaiting the publication of a number of key studies before recommendations are finalized. In the interim it 
is important to recognize the increasing support for LED formula diets and the need to embed the 
intervention within a comprehensive treatment programme which focuses on evidenced based maintenance 
strategies and comprehensive support for the patient279. 
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Intermittent	Energy	Restriction/Intermittent	Fasting		

This summary of evidence is taken from the BDA obesity groups policy statement on intermittent energy 
restriction/intermittent fasting prepared by Dr Michelle Harvey. The full version is available via 
www.bda.uk.com 

Weight control is traditionally achieved with continuous energy restriction (CER). More recently interest has 
focused on intermittent energy restriction (IER), also commonly termed as intermittent fasting [IF], defined as 
periods of marked energy restriction (ER) interspersed with normal energy intake.  

A ‘normal’ energy intake is generally defined as an unrestricted or minimal restriction/minimal dietary 
intervention in the literature investigating the comparative effects. IER is of potential interest to manage 
obesity and its metabolic effects, and also for normal weight subjects hoping to optimise their health or 
prevent weight gain. There are two main reasons for this. Firstly, IER only requires the individual to focus on 
ER for defined days during the week which is potentially more achievable than the standard approach of 
CER which is associated with poor compliance280. Secondly, many beneficial metabolic effects achieved with 
weight loss and ER are related to the ER per se and are enhanced when the individual is in negative energy 
balance281. Thus it may be potentially advantageous to use repeated periods of ER during the weight 
maintenance phase.  

There are a number of different approaches to intermittent dietary energy restriction which can be grouped 
as follows: 

1. IER; typically short spells of 60 – 85% energy restriction or a total fast during the week interspersed with 
days of normal healthy eating. This most commonly involves either one day, two consecutive or non-
consecutive days or alternate days of ER. 

2. Time restricted feeding (TRF); restriction for a few hours within the day, e.g. the 16:8 diets which advocate 
16 hours of a total fast and ad lib feeding within an 8 hour period each day.  

3. Periodic energy restriction (PER) regimens with extended restricted periods of ER and normal eating, e.g. 
1–5 week time periods.  

This statement reviews the evidence for IER diets and time restricted feeding only.  

Intermittent	energy	restriction		

Three recent systematic reviews which included the three paradigms of intermittent dietary energy restriction 
described above have concluded that IER achieves comparable weight loss and improvements in metabolic 
health to CER and can be an effective alternative strategy for weight loss but that the number of long-term 
studies conducted is limited, participant numbers are small and thus larger trials of ≥12 months duration are 
required282-284. A recent systematic review285 summarised the findings from five randomised controlled trials 
which have specifically compared IER to CER amongst individuals who were overweight or obese where the 
IER was for short periods (≤7days).  

Weight	loss:		

To date clinical trials indicate IER is equal to CER for weight loss outcomes. However, the trials were 
relatively small with between 32 and 115 subjects randomised and between 25 and 88 completers and 
therefore were not powered to detect differences in body weight. One study of a low carbohydrate, high 
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protein IER reported greater reductions in body fat than CER, and a trend for greater weight loss286. These 
studies are all short term, with the exception of one study reporting outcomes at 12 months287. Significant 
decreases in waist and hip circumference were comparable across the two approaches.  

Metabolic	effects	of	IER	and	CER:		

Two studies have enrolled patients with type 2 diabetes and have reported that IER is feasible with 
adjustments of medication, and can achieve comparable reductions in weight, lipids and glycaemic control to 
CER288-290. A further four studies report comparable changes in total cholesterol, LDL-cholesterol, 
triglycerides, LDL particle size and/or blood pressure in people with overweight or obesity but not diabetes. 
Two studies amongst healthy overweight or obese populations report greater reductions in HOMA insulin 
resistance in response to IER than CER286,291. There is no evidence that IER is superior to CER for limiting 
loss of fat free mass (FFM) and reductions of metabolic rate which accompany and inevitably slow down 
weight loss285.  

Is	IER	safe	amongst	individuals	who	are	overweight	or	obese?	

The limited data on IER does not suggest IER promotes erratic eating patterns, eating disorders or low 
mood. There is a concern that IER will lead to compensatory hyperphagia on the ‘normal’ eating days. This 
does not appear to be the case, and some trials have instead reported an important ‘carry over effect’ of a 
20% reduced energy intake on non-restricted days286,291. Likewise there is no evidence that IER perturbs the 
hypothalamic-pituitary-gonadal axis in women, or limits the ability to exercise. However the long term safety 
of IER diets amongst individuals who are overweight or obese and amongst normal weight individuals is not 
known.  

Time	restricted	feeding	(TRF)	

 A number of rodent studies have reported that TRF (typically feeding for 8 hours/day and fasting for 16 
hours) protects mice from diet induced obesity and metabolic disease. These benefits are attributed to 
restoration of natural feeding rhythms and synchrony with circadian oscillations292. There are however 
minimal data to support the benefits of these diets in humans. Limiting access to food to 8 hours in the day is 
likely to limit overall intake, however this benefit could be achieved with any strategy for reducing overall 
energy intake. Controlled studies where dieters have consumed isoenergetic diets with TRF, i.e. one meal / 
day or a number of meals spread throughout the day do not suggest specific metabolic benefits with TRF. 
Firstly, studies of TRF vs multiple meals / day have either shown comparable loss of weight as FFM between 
the two approaches293 or greater loss of weight as FFM with TRF294. Other studies have reported adverse 
changes in parameters of metabolic health, i.e. glucose tolerance, lipids, total and LDL cholesterol when an 
isoenergetic diet was fed in a four hour window vs. three meals spread throughout the day295,296. However 
this later study involved a four hour feeding window at night rather than in the morning. An increasing body of 
evidence suggests that consuming calories earlier in the day may be better for metabolic health than later in 
the day297.  

Future	directions	and	recommendations	for	research		

This summary highlights the limited data available to compare IER and CER, particularly long term 
outcomes. A number of ongoing studies are examining the effects of the most popular 5:2 diet of two non-
consecutive days per week, but currently there is only one published paper on this approach288. There is a 
need for long term studies of IER vs. CER to assess long term efficacy and safety amongst individuals who 
are overweight or obese. Also any benefits or harms for maintaining weight and metabolic health amongst 
those who are a normal weight. The diets should be tested across different populations and disease settings, 



	 52	

i.e. men and women, and patients with diabetes and pre-diabetes. A range of IER regimens have been 
tested298 but what is the ideal IER approach for health? How low in energy does it need to be, how long, and 
how often?  

Conclusions:		

The main conclusions on the role of IER for weight management are: 

• A limited number of randomised trials have shown IER can be as effective as standard daily CER for 
weight loss in adult patients with and without type 2 diabetes 

• There is limited long term data to inform whether IER can successfully achieve long term weight loss 
maintenance 

• Available evidence suggests that IER is associated with incomplete energy intake compensation 
rather than leading to hyperphagia on non-restricted days if healthy eating is advised on non-diet 
days 

• IER leads to improvements in metabolic health, e.g. improved insulin sensitivity, reduced lipids and 
improved blood pressure which are broadly comparable to CER for a given weight loss. 

• There is a lack of evidence of benefits or harms of IER amongst normal weight adults 
• There is a lack of evidence of benefits or harms of time restricted feeding (TRF) for weight loss or 

improving metabolic health.  

Recommendations	for	practice	

• IER can be offered as an alternative method for weight loss for adult weight management. Very low 
energy liquid based diets, or meal replacements, may be used to support the 50-75% ER. 

• Contraindications for IER include; pregnancy, currently breast feeding, current eating disorder, 
depression or alcoholism 

• IER diets have been used amongst small numbers of patients with type 2 diabetes who are likely to 
require adjustment of medications such as insulin or sulphonyureas299  

• IER diets should provide dietary guidance on the types and amounts of food to consume on 
restricted days. It is prudent that restricted days include a minimum of 50g protein and 50g carbs as 
per the guidance for very low energy diets 32300. IER diets should also advise healthy eating on non-
restricted days, e.g. the Mediterranean diet286,291 American Heart Association diet289 or the Eatwell 
Guide as described in published studies. 

 

Fad	Diets		

Unfortunately there are numerous fad weight loss diets [e.g. detox, food combining, blood group diet etc.] 
available which make enticing promises about the speed and ease of weight loss and often advocate dietary 
and lifestyle approaches out of line with current scientific thinking. Their efficacy and safety are not supported 
by scientific evidence301 and they often detract from evidence based approaches to managing obesity and 
confuse people on what are helpful approaches. It can be useful to guide patients to recognise fad diets and 
resist their quick fix solutions where possible. The American Heart Association [www.americanheart.org] 
suggests the following points may guide people in being able to identify fad diets  

• Magic or miracle foods that burn fat.  
• Bizarre quantities of only one food or type of food, such as eating only  tomatoes or beef one day 

or unlimited bowls of cabbage soup or grapefruit.  
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• Rigid menus. Many diets set out a very limited selection of foods to be eaten at a specific time and 
day, exactly as written.  

• Specific food combinations. There is no scientific evidence that eating foods in certain sequences 
or combinations has any medical benefit.   

• Rapid weight loss of more than two pounds a week.  
• No warning given to people with diabetes or high blood pressure to seek  advice from their 

physician or healthcare provider.  
• No increased physical activity. Simple physical activities, like walking or riding a bike, are one of 

the most important ways to lose weight and maintain weight loss. Yet many "fad" diets don't 
emphasize these easy changes.  

	

Physical	Activity	Treatments		
Physical activity treatment should be given equal billing to diet and behaviour modification in the multi-
component management of obesity particularly in relation to weight maintenance. However, in reality activity 
treatment is often given inadequate attention with most focus being on dietary treatment302. As the following 
sections outline, the importance of activity in obesity management is not really about how many calories can 
be utilised but rather the critical role it can play in lowering obesity related risks, improving associated co-
morbidities independent of any change in weight and supporting weight maintenance. 

Physical	Activity	Recommendations		
Current physical activity recommendations suggest people work towards a minimum weekly total of 150 
minutes of moderate intensity activity, which can be done in longer sessions or broken down into bouts of 10 
minutes or more303. Similar benefits can be achieved through 75 minutes of vigorous intensity activity spread 
throughout the week, or a combination of moderate and vigorous activity. Two sessions of muscle 
strengthening activities each week are also recommended together with a reduction in time spent in 
sedentary activities303. Although latest figures of self-reported adherence in the general population suggest 
66% of men and 56% of women are meeting these targets304 in reality physical activity may be much lower 
given the tendency for over-reporting305. 

Although these UK physical activity targets are well publicised it is important to recognise they relate to 
general health promotion and reduction in risk of various chronic diseases and are not specific to obesity 
management. Research has highlighted that in order to prevent overweight and obesity in the general 
population 45-60 minutes of activity per day may be necessary [if no reductions are made to energy intake] 
and in those who have lost weight 60-90 minutes may be required to maintain the loss and prevent weight 
regain306.  

Clearly these activity targets are well above the levels that many overweight, obese and indeed healthy 
weight adults undertake307,308 and therefore it is important to convey such information carefully, at an 
appropriate time, and to emphasis the targets are to be worked towards rather than instantly adopted. It is 
also important to highlight any increases in activity will have substantial benefits for health, body composition 
and quality of life independent of any weight change. This is crucial when we consider the primary purpose of 
obesity management is to reduce associated risk factors and co-morbidities, and improve quality of life.  

 

Role	of	Physical	Activity	in	Weight	Management		
Physical activity as a sole intervention to manage obesity is associated with disappointing outcomes134,309,310 
and diet is recognised as a more potent weight loss treatment311. This probably relates to the limited ability of 
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physical activity to quickly induce large energy deficits unless activity can be undertaken for long periods 
and/or at intensities that are usually beyond the physical ability of most overweight and obese clients. This is 
one of the reasons why physical activity interventions are recommended as part of multi-component 
programmes312.  

Despite its limited impact on weight loss when used as an isolated treatment physical activity has numerous 
key roles to play in obesity management: 

• prevention of weight gain and regain313-315 

• promotion of numerous health benefits [e.g. improved blood lipids and blood pressure] even if no 
weight loss occurs316,317.  

• Possible reversal of early insulin resistance reducing the risks of developing type 2 diabetes318 or 
improving the management of blood glucose in those with diabetes319 

• Improved weight loss outcomes when combined with dietary treatments134.  

• Reduction in visceral fat, subcutaneous fat and increase in lean body mass320,321 

• Positive impact on self-esteem, physical self-worth, body image and mood322 which may influence 
the individuals capacity to cope with dietary change323. Indeed the beneficial impact on self-esteem 
seems to be greater in those with low baseline self-esteem324 

It is important to discuss the benefits of activity with patients as they often extend beyond what many people 
recognise as the possible advantages of including more activity in their daily lives.  

Consider sharing this information with clients  

Regular activity can help: 

1] Improve weight loss when used alongside dietary treatment312 

2] Reduce weight regain during the weight maintenance period   

3] Reduce stress levels, anxiety and depression leading to improved general wellbeing and improved sleep 
patterns325 

4] Improve risk factors for various chronic diseases [eg. HDL cholesterol, blood pressure] 

5] May have a beneficial effects on body composition by limiting the loss of muscle tissue that occurs during 
weight loss326  

6] Through increased fitness and muscle strength may lead to improved functional capacity, mobility and 
quality of life327 

    

Emphasizing the importance that physical activity plays in weight maintenance can be illustrated through 
highlighting the findings from the US National Weight Control Registry in which people who have lost large 
amounts of weight [mean weight loss 30kg] and successfully maintained this long term [mean weight 
maintenance duration 5.5yr] have regularly undertaken high levels of activity [60-90 minutes/day]328.  
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Intensity	and	Type	of	Activity		
For many years the primary physical activity treatment in obesity management has been moderate intensity 
continuous activity [MICA] and indeed for many patients this will continue to be the most appropriate 
intervention. However, there is continued interest in the potential for vigorous high intensity activity and 
strength training, either as complementary or stand-alone options. Although consensus has yet to be 
reached on the efficacy of these approaches and their precise role in obesity management it is also 
important to balance research findings with considerations of the barriers and facilitators to physical activity, 
particularly for those with severe and complex obesity. Those with severe limitations to physical functioning 
may only be able to focus on limiting time spent in sedentary behaviours and modest increases in everyday 
activity. However, for others particularly those who may already be moderately active, time efficient 
approaches like vigorous high intensity activity may offer an alternative approach that may appeal to some 
individuals.  

 

Vigorous	High	Intensity	Activity			

High intensity interval training [HIIT] involves repeatedly exercising at a high intensity for 30 seconds to 
several minutes interspersed with several minutes of recovery time of either no or low intensity activity.  
Disagreement continues over the precise definition of HIIT, evidenced by the range of different programmes 
available, and calls have been made for standardisation and a consistent prescribing approach329. 

There are some who suggest vigorous high intensity activity is as effective, if not more so, for managing body 
composition, weight and metabolism as MICA. However, as the research illustrates the situation in obesity 
management is not entirely clear-cut. There does however seem to be a growing consensus on the value of 
HIIT for improving cardiovascular fitness.  

Some studies show HIIT produces greater reduction in body fat, especially abdominal fat330, BMI331,332, 
physical fitness333 and insulin sensitivity334,335 compared to MICA while others find greater weight loss and 
improved body composition with MICA320,321. It has been speculated that some of these discrepancies may 
relate to differences in the length of the intervention and/or the heterogeneous characteristics of study 
samples and there is a need for larger, longer-term studies to clarify the precise role of HIIT.  

In terms of cardiovascular fitness a recent systematic review and meta-analysis of high versus moderate 
intensity activity in those with lifestyle induced cardio-metabolic disease found the HIIT approach was almost 
twice as effective at improving cardiorespiratory fitness as MICA336 and this was achieved in a much shorter 
training time. However, no differences in body composition changes were found between the two approaches 
in a systematic review of HIIT versus MICA in healthy overweight and obese adults, although again HIIT 
involved 40% less training time337. Of note, no reduction in weight was observed with either MICA or HIIT 
despite improvements in body composition337.  

Given current research suggests both approaches are comparable in terms of their impact on body 
composition and weight it seems reasonable to conclude that HIIT and MICA have complementary roles in 
managing obesity, with patient preference and functional ability the likely determining factors. It is likely that 
those with severe obesity may struggle to include vigorous activity and focus would be more appropriate at 
lower intensities. This is in line NICE recommendations which suggest a variety of different physical activity 
interventions can be considered depending on the preferences of the client as well as their physical fitness 
and ability1  
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Although there are understandable concerns about the safety of vigorous activity it has been used in various 
high-risk populations with no serious adverse events338. Studies targeting those with cardiovascular disease 
have found greater reduction in blood pressure339, lipid profile340 and improvements in overall myocardial 
function339} with high versus moderate intensity activity. There is also evidence of safe and effective use in 
people with type 2 diabetes341, stable angina342, heart failure343, post myocardial infarction340 and after 
coronary artery grafting344. Although this is reassuring it is important to recognise a number of these studies 
were based on small sample sizes. It is also worth noting that participants taking part in research studies will 
have been screened for unstable cardiovascular disease and excluded if any cardiac safety concerns were 
noted. This is important when considering the use of HIIT approaches in clients or clinical populations that 
may not have undergone medical checks.  

Given the higher intensity of HIIT approaches it is somewhat surprising that several studies have shown it to 
be the preferred option to longer duration moderate intensity interventions even in previously sedentary 
populations338,345. A lack of time is a commonly reported barrier to activity and so a time efficient approach 
like HIIT may appeal to some people despite its higher intensity. Debate and disagreement continues 
regarding the likely psychological affect [enjoyment] of high intensity activity and this is crucial in determining 
whether high intensity activities are more likely to be adopted and crucially sustained over the longer term346.  

In practical terms the FITT principle can be used as a guide to help the patient determine the level and type 
of activity that may be most effective and safe for managing their weight. For patients who are sedentary at 
the start of treatment the focus should initially be on establishing a regular pattern of low to moderate 
intensity activity before moving onto working towards increasing the duration of activity and finally if 
appropriate the intensity of the exercise347.  
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Table 7 Recommended FITT framework for Overweight & Obesity  

	 Recommendations*	

Frequency	 >	 5	 days/week	 of	 aerobic	 exercise	 to	 maximize	 caloric	
expenditure348	

Intensity		 • Moderate	 to	 vigorous	 activities	 encouraged	 where	
appropriate	

• Some	 individuals	may	 prefer	 doing	 vigorous	 exercise	 as	
its	less	time	consuming	but	vigorous	exercise	may	not	be	
appropriate	for	those	with	severe	obesity	[BMI>35]2	

• Individuals	choosing	to	incorporate	vigorous	activity	into	
their	programme	should	do	so	gradually	after	an	initial	4-
12	week	period	of	moderate	intensity	activity2	

Time		 • To	prevent	obesity	–	45-60	min	MICA/day	unless	kcal	also	
reduced1	

• To	treat	obesity	–	45-60	min	MICA/day2,306	
• Obesity	 after	 weight	 loss	 to	 prevent	 weight	 regain–	 60-

90min	MICA/day1,2,306	
• Obese	 &	 sedentary	 –	 build	 up	 to	 targets	 over	 several	

weeks	 starting	with	10-20	min/day	during	1-2	weeks	 to	
minimize	muscle	soreness	&	fatigue2	

Type		 • Walking	 is	 an	 excellent	 choice.	 For	 sedentary	 obese	
people	brisk	walking	often	constitutes	moderate	intensity	
activity2	

• Weight	 bearing	 activity	may	 be	 difficult	 for	 the	 severely	
obese	 particularly	 those	 with	 joint	 problems.	 Instead	
suggest	gradually	increasing	non-weight	bearing	activities	
[e.g.	cycling,	swimming,	water	aerobics]	

Adapted from Exercise Prescription Doctors Handbook349 

*Adjust	accordingly	for	those	with	co-morbidities		

Explaining what is meant by moderate and vigorous intensity exercise beyond their technical definitions can 
be helpful to patients.  

As outlined in the Start Active, Stay Active report of 2011303 

• Moderate intensity physical activities will cause adults to get warmer, breathe harder and their hearts 
to beat faster but they should still be able to carry on a conversation  
 

• Vigorous intensity physical activities will cause adults to get warmer, breathe much harder and their 
hearts to beat rapidly making it more difficult to carry on a conversation  
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Strength	Training	

Twice weekly strength or resistance training [RT] is included in the UK activity recommendations303 with the 
aim of reducing age-related decline in muscle strength350.  

A focus on strength training is particularly relevant to the older obese population where, decline in physical 
function may be further compounded by weight loss related reduction in muscle mass; this is known as 
sarcopenic obesity. A recent randomised controlled trial comparing MICA only, RT only or a combined 
resistance and MICA intervention in sedentary, obese individuals over 70 years found the greatest 
improvements in muscle strength and function in those using MICA with the addition of RT351.  

There is also growing interest in the possible role of RT in the treatment of cardiovascular risk factors and 
some suggestion that RT may have additional benefits in reducing abdominal obesity and ameliorating diet 
related loss of lean tissue352. RT has been found to improve insulin stimulated glucose uptake in those with 
impaired glucose tolerance353, decrease HDL354 and increase insulin sensitivity in older men and women with 
insulin resistance or type 2 diabetes355. However, further research is needed to fully understand whether RT 
offers specific advantages in addressing risk factor and co-morbidity reduction. A recent meta-analysis which 
explored the impact of various types of activity on glucose control and risk factors for complications in those 
with type 2 diabetes found combined training produced better outcomes than RT alone356. 

Although a number of studies have shown RT to be effective in reducing abdominal obesity357,358 it remains 
unclear whether strength training is more effective than MICA. Randomised controlled trials comparing 
dietary treatment and MICA with or without the addition of resistance training have produced mixed findings. 
Some suggest no advantage of RT on reduction in total body fat, abdominal fat, or weight359,360 while others 
suggest strength training may a useful addition to MICA in improving the loss of visceral fat, total fat and 
increased muscle mass361-363.  

While we await further research to clarify the specific role of RT on body composition and cardiovascular 
health in obesity management it seems prudent we promote this approach as complementary to MICA due to 
its impact on improving muscle strength.  

 

Physical	Activity	Interventions		

Reduction	in	Sedentary	Behaviour		
There is a growing body of evidence suggesting high levels of sedentary time [TV watching, computer based 
activity, travelling by car/train] increase risk of metabolic and vascular problems and this may be independent 
of physical activity levels364-366.  As such reducing time spent in sedentary behaviours has been incorporated 
into UK activity guidelines and received more attention in relation to weight management particularly in 
children. There has been little research on interventions to reduce sedentary behaviours in adults so it is 
unclear how effective this strategy is likely to be in helping people manage their obesity367. However there is 
recognition that not every individual wants to, or is capable of, exercising at a moderate to high intensity, in a 
specific location [like a gym] or at a specific time. Encouraging patients to consider how long they spend in 
sedentary behaviours in a day and/or over a week maybe a pragmatic starting point from which to consider 
how best to incorporate activity back into their daily routines.      
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Increase	Everyday	Activity		

There are a number of studies that have compared the effectiveness of everyday activity [e.g. active 
transport, gardening, heavy housework, occupational activity] to that of structured exercise. Project Active 
compared everyday activity to a structured gym based exercise programmes with a 6 month intensive 
treatment period followed by 18 months of maintenance with minimal contact. Both groups had comparable 
improvements in their fitness and body composition and it was concluded that both strategies were as 
effective in improving activity levels and fitness. The weight loss outcomes were poor in both groups which 
was to be expected as the main focus of the intervention was activity rather than dietary treatments368. 

In a study where they included a dietary component to the treatment programme and compared every day 
and structured activity in obese women over a 4 month period similar amounts of weight were lost between 
the two groups. However at the one year follow up significantly less weight had been regained in the 
everyday activity group compared to the structured group suggesting everyday activity may be as effective 
during the weight loss phase and possibly more so in the weight maintenance stage369.     

Walking is an activity that has been increasingly recommended as a means of increasing activity levels in 
people with overweight or obesity4. It has numerous advantages which support the potential role of this form 
of activity often suiting the physical capabilities of clients, involving no financial outlay, generally not 
associated with some negative experiences linked to sports and due to its lower intensity can be continued 
for longer periods compared to other forms of exercise.  

Although more research is required to develop our understanding of the effectiveness of these different 
activity treatments it is probably safe to suggest that different approaches will suit different patients 
depending on their preferences, baseline activity patterns and their specific barriers and facilitators to 
changing activity habits.  

Structured	Exercise		

Structured exercise is often the activity that people assume must be undertaken to lose weight and for some 
overweight and obese clients this type of activity may well suit their preferences and physical abilities. 
Structured exercise can often be undertaken in groups that for those individuals that find the support and 
encouragement of others during exercise helpful this can be a useful strategy to consider.  

Barriers	and	Facilitators	to	Becoming	More	Active	
Understanding why people choose to participate or not in physical activity is clearly important and yet 
science has a limited in depth understanding of the influencing factors. This may relate to the predominance 
of quantitative research methods that have used to explore this area and there is a need for more qualitative 
approaches particularly in those with severe and complex obesity370. We need to develop a more 
sophisticated understanding of people’s experiences of physical activity and their ideas about what motivates 
or hinders them being active.  

An interesting review of the limited qualitative studies in the UK that have explored these issues highlighted 
the following motivators and barriers to being active  
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AGE GROUP  MOTIVATIONS  BARRIERS  

TEENAGERS & YOUNG WOMEN  BODY SHAPE  

WEIGHT MANAGEMENT  

NEW SOCIAL NETWORKS 

FAMILY SUPPORT 

PEER SUPPORT  

 

 

 

 

NEGATIVE EXPERIENCES AT SCHOOL  

PEER PRESSURE 

IDENTITY CONFLICT 

PE UNIFORMS 

BOYS DOMINANCE IN CLASS 

COMPETITIVE CLASSES 

LACK OF TEACHER SUPPORT 

ADULTS  SENSE OF ACHIEVEMENT  

SKILL DEVELOPMENT  

MEDICAL SANCTION  

SUPPORT NETWORKS 

ENJOYMENT  

NEGATIVE SCHOOL EXPERIENCES  

ANXIETY IN UNFAMILIAR SURROUNDINGS  

LACK OF SOCIAL NETWORK 

IDENTITY CONFLICT  

LACK OF ROLE MODELS  

OLDER ADULTS  SOCIAL SUPPORT  

HEALTH BENEFITS  

ENJOYMENT  

UNCLEAR GUIDANCE  

LACK OF ROLE MODELS  

Taken from Allender et al, 2006370  

 

Those with severe obesity face additional barriers including the functional limitations of the weight itself371,372 
and the vulnerability associated with being active in public371. More common barriers include lack of time, 
competing demands on time, poor experiences of activity and not identifying as an active person373,374.  

It is helpful to have a better understanding of these motivators and barriers as it provides the practitioner with 
a more sophisticated understanding of some of the possible issues that may be described by individuals 
during their consultation. Only when we are aware of the barriers experienced by the patient can we begin to 
guide towards the knowledge and skills that may be helpful in addressing some of these challenges and 
taking advantage of opportunities available. 
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Behaviour	Modification		

An	Integrated	Approach		

Although behaviour modification is often discussed as a separate set of strategies that are used as an 
adjunct to diet and activity treatments if used appropriately a behavioural approach to managing weight 
should extend far beyond a set of techniques and should influence the whole philosophy of the consultation 
and the skills and perspective of the dietitian.  

An integrated approach to behaviour change focuses on a patient centred approach to care that incorporates 
motivational, behavioural and cognitive elements while acknowledging that the attitudes and skills of the 
practitioner will have a profound effect on the outcomes of treatment. This is a rather different approach to 
the traditional advice giving and persuasion role that dietitians have until recently assumed with suggestions 
that such traditional treatment may increase patient resistance by reducing their involvement and control over 
the process of change 93,375. This is supported by research suggesting patients prefer dietetic consultations in 
which they feel listened to and understood 376. 

Traditional dietetic weight management treatment tends to follow the medical model of care with the 
practitioner as the expert conveying information and the patient as the passive recipient. As behavioural 
approaches to managing weight have emerged this approach has been challenged with the importance of 
empowerment and patient centred care being highlighted. Empowerment views the patient as responsible for 
their own health care and choices and necessitates practitioners altering their attitudes to management. The 
patient and practitioner should be seen as equal and active partners in the consultation process with the 
patient as the expert in their own life and the practitioner as the expert in the chronic disease. 377 Indeed it 
has been suggested that in order for practitioners to work in this way they need to change their own view of 
their role by moving away from feeling responsible for patients towards being responsible to them 378. 
Essentially the empowerment approach centres on patient choice, patient responsibility and skills 
development and by definition is also patient centred. Patient centred care focuses on involving clients in the 
decision making process and tailoring treatment interventions to meet their needs and personal 
preference379. Indeed this approach has been described as the practitioner ‘actively seeking to enter into the 
patient’s world to understand his or her unique experiences’ 380{Stewart, 2014 #688. The key principles include the 
modification of current behaviour patterns, new adaptive learning, problem solving and a collaborative 
relationship between client and therapist 381.   

The interpersonal skills of the practitioner are critically important to the patients experience of the 
consultation and importantly to the outcomes of treatment. Indeed a number of behavioural experts have 
suggested that the practitioners interpersonal skills are the most potent influencer of change 82,93. It has been 
suggested that health professionals will find it very challenging to truly adopt a patient centred approach 
without specific and comprehensive training 382. It therefore seems prudent that we regularly review and 
invest in the development of these critical skills. For a comprehensive review of the specific elements of 
counselling skills refer to the Changing Health Behaviour chapter in the Manual of Dietetic Practice 94.  

 

Motivational	Approaches		

Motivational interviewing [MI] is an important part of the integrated approach to weight management 
counselling, however in some instances a superficial understanding of the approach has led practitioners to 
misuse some of the strategies without fully understanding the underlying principles or having undergone the 
necessary in-depth training93,383. 
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Motivational interviewing has been defined as “a collaborative conversation style for strengthening a person’s 
own motivation and commitment to change375”. It is also a way of being with people that is sometimes 
referred to as the spirit of MI. Dietitians practicing in this way work collaboratively alongside patients, 
accepting MI cannot be ‘done’ to someone. They respect the patient’s rights and the decisions they choose 
to make even when they don’t align with those of the practitioner. Through in depth training they have the 
skills to accurately empathise with their patient and acknowledge [affirm] past efforts, strengths and 
intensions. Expressing empathy through the process of reflective listening is critical if the client is to feel 
accepted and avoid feeling judged. In expressing empathy practitioners also accept ambivalence as a 
normal part of change and not an indicator of an uncooperative, non-compliant patient who is incapable of 
changing. In the spirit of MI practitioners work in a compassionate way and help the patient to recognise 
‘they have what it takes and together we can work through this’. Evoking the client to find within themselves 
their goals and values helps build intrinsic motivation. Indeed it has been said that motivational interviewing 
is about releasing the motivation to change that exists within each person and the skill of the practitioner is to 
draw out this potential to change93.  

 

Motivational interviewing is considered to have four key elements375 

The four key MI Processes 

 

Engage 

Focus  

Evoke  

Plan  

 

Engage:  How well we engage with our patients and the quality of the helping relationship is critical to the 
outcome of our consultations. Central to this process is the capacity to create the core conditions of 
empathy, genuineness, acceptance and compassion, all of which require comprehensive patient-centred 
communication skills.  

Focus: Truly understanding what patients want to achieve and how they believe the dietitian can provide 
support is central to this part of the MI process. We can guide patients to consider the broader picture, 
explore short and long-term goals and understand what support and services we can offer.  

Evoke: This is about helping patients to generate talk about change and then reflect this change talk back to 
the patient so they can hear the power of their own words echoed back.  

Plan: The details of exactly how change is going to take place is often skipped or given inadequate attention 
but it is essential to help patients develop the planning skills required to move change talk into specific 
action.   
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A number of different skills are needed for effective MI such as reflective listening [e.g. minimal encouragers, 
verbal following, paraphrasing, reflecting feelings, questions and summarising], affirmations and providing 
information in a helpful way. These challenging skills necessitate comprehensive skills training followed by 
practice, feedback and encouragement93 and must go beyond what can be learnt from reading reports such 
as this. We have chosen therefore not to describe each skill in detail but rather to refer the interested reader 
to the authoritative and comprehensive guide on this style of counselling93,375 and suggest practical skills 
based training via a reputable training organisation is essential.  

Importance and confidence are known to be key determinants of motivation and a number of different factors 
can influence these constructs. A person’s values and beliefs about a change can positively or negatively 
affect the associated importance of that change and influence motivation accordingly. If a particular change 
aligns with a patient’s values, they believe it is important and will make a difference; motivation is likely to 
increase and the change more likely to occur and be sustained. Likewise, beliefs about their ability to make a 
change will affect confidence and in turn this will influence motivation. Whether a change is being considered 
at a time when sufficient priority can be given to it may also influence the motivation to change. It is also 
important to realise just how important our helping style can be to the outcome achieved with research 
showing the significant impact it can have on the levels of motivation experienced by patients82,380.  

	

Behavioural	and	Cognitive	Approaches		

The use of cognitive behavioural approaches in helping clients change their eating and activity behaviour is 
associated with improved outcomes in weight management. At the 12 month time point the use of a 
behavioural approach to changing eating behaviour has led to -3.1kg difference in weight compared to usual 
dietary care1.  

Current cognitive behavioural approaches include the use of a number of different strategies as outlined 
below. However, as with motivational interviewing, these are not techniques that should be undertaken by a 
practitioner with limited interpersonal skills or with no training in a cognitive behavioural approach.  

Key	Strategies		

Self-Monitoring		

Food diaries are one form of self-monitoring and as suggested earlier they are a key tool in the assessment 
of current eating behaviour. Indeed, it has been suggested that if only one skill is conveyed to patients during 
the whole treatment process self-monitoring should be the skill of choice 384. Individuals who consistently 
self-monitor have been shown to be more successful in behavioural weight management programmes 
compared to those that fail to undertake this strategy 384,385{Peterson, 2014 #689. The use of diaries is one of the 
behaviours employed by the successful weight loss maintainers in the National Weight Control Registry 386 
has been shown to be a feature of successful maintainers in other studies387.  A willingness to self-monitor 
and observe their own behaviour often indicates a willingness to come to terms with the eating and activity 
habits associated with weight control and to subsequently make changes 94.  

As clients begin to observe their own behaviours and raise their awareness of how eating and activity 
behaviour is linked with their weight control this can at times be sufficient to elicit change. This can be further 
enhanced through working with the practitioner to identify patterns [e.g. long periods without eating, eating in 
response to stress] that may need to be addressed in treatment. Self-awareness and identification of 
patterns and behaviours are the key purpose of food and activity diaries and the known level of inaccuracy in 
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the quantification of nutrient intake is of limited relevance. As self-monitoring raises awareness this can be 
the first step in the problem solving process by identifying the ‘problem’ in question.    

Although self-monitoring is a time intensive skill some patients may choose to use it constantly throughout 
treatment and maintenance. However for others this might produce diary fatigue and they may choose to use 
this strategy intermittently particularly at times when lapses have occurred.  

Checking changes in body weight is also a form of self-monitoring with frequent weight checks seeming to be 
important to treatment and maintenance success 65{Butryn, 2007 #690.  This probably relates to the importance of 
early identification of lapses and subsequent changes to eating and activity behaviour.  

Despite the supporting evidence for self-monitoring a systematic review on a variety of strategies including 
dietary self-monitoring, physical activity and self-weighing highlighted the limitations in the evidence base 
with a need for objective measures versus self-report, exploration in more diverse populations and a need for 
research to determine the level of self-monitoring needed for successful outcomes388.  

Stimulus	control		

This is a technique that involves the practitioner working with the client to identify, and then develop ways of 
modifying, the cues or the barriers that are linked with unhealthy eating and activity habits. Exposure to cues 
that are usually associated with a particularly unhelpful behaviour can be linked with relapse so modifying 
those cues [stimulus control] can be a helpful approach for many patients 65. For example an unhelpful 
behaviour might be eating dinner in front of the TV. Eating while preoccupied with another activity often 
reduces the level of awareness of foods consumed or limits the associated satisfaction from the meal. Sitting 
in front of the TV at other times of the day may subsequently trigger cravings to eat as the client normally 
associates TV watching with eating. Breaking this pattern and removing the stimulus by changing the 
location of meals to the kitchen table with no TV watching may prove useful to improving overall eating 
behaviour. Some cues are external and dietitians may suggest strategies to address these e.g. don’t shop 
when hungry. Other cues are internal and may be related to emotions and therefore it is important to ensure 
dietitians have the appropriate skills to help patients resolve these difficulties as well as recognising the 
limitations of our expertise when referral for further psychological support may be appropriate.   

Goal	Setting		

As discussed earlier realistic goal setting is an important aspect of creating a change plan with the client and 
should primarily focus on behavioural goals rather than long term weight targets. Helping patients to separate 
longer term goals from short term ones and working with clients to recognise and reinforce when behavioural 
targets have been achieved and the health and wellbeing benefits associated with small changes is an 
important aspect of management.  

Problem	solving		

Problem solving is at the heart of the behavioural approach to managing weight and is a critical skill for 
patients to acquire and part of the dietitian’s role is to coach and encourage the development of this skill. It 
can help clients learn how best to cope with various social and emotional situations which will inevitably 
challenge their newly adopted behaviours or intentions at some stage in the long term management of their 
disease. Indeed it can be these very situations that may trigger a lapse and ultimately a relapse unless they 
can become skilled and confident in finding alternative ways of handling these scenarios. In some instances 
patients may attempt to avoid social events that involve eating but clearly in the long term this is not a 
feasible management solution and risks socially isolating the client. Essentially problem solving is about 
helping clients to initially identify the problematic social or emotional situations and then consider a range of 
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possible solutions. From this range of solutions the client then chooses the one they feel most likely, and 
able, to implement and subsequently evaluate the outcome of using that solution with the practitioner. 
Refinements of the solutions can then be developed or one of the original alternative solutions considered if 
the outcome was not desirable.  

 

Stages of Problem Solving 

• Identify problem  

• Clarify goals 

• Examine possible solutions  

• Choose solution 

• Act on solution  

• Evaluate outcome 

  

Cognitive	restructuring		

This is not, as is sometimes perceived, a way of encouraging patients to think positively. Rather it relates to 
the many inaccurate beliefs in relation to obesity and its management some of which may become apparent 
during the assessment or subsequent consultation with the client. Helping patients examine their thoughts 
and feelings in relation to managing their weight, identify negative self-defeating thoughts and help them 
work towards recreating more helpful ones can be important in implementing and sustaining changes to 
eating and activity behaviour. As with other advanced counselling techniques this is a strategy that can only 
effectively and safely used by those health professionals with strong interpersonal skills who have invested in 
training in cognitive behavioural approaches.  

Social	Support		

It has been shown that those people with higher levels of social support tend to do better in weight 
management compared to those with little support 389. Social support comes in various guises from family 
members, friends, peers, group programmes or other social activities. It is thought to be important due to its 
influence on peoples sense of motivation and self-efficacy and it may help people become more self-
accepting 65. The right type of social support can also be an invaluable source of positive reinforcement for 
behavioural goals achieved. However it should not be assumed that involvement of family members or 
friends in weight management programmes will automatically have a positive influence as it will depend on 
the type of support provided and whether the client finds this helpful or unhelpful. Helping the client establish 
and maintain a network of helpful support across the various aspects of their life will be important in the long 
term maintenance of weight loss and should be given due recognition during the dietetic consultations.   
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Self-rewards		

Self-rewards or positive reinforcement after a desired behavior is a widely used psychological strategy for 
increasing the likelihood of a behavior being repeated. If patients can develop the skill of rewarding 
themselves for achieving behavioural goals they are more likely to succeed in maintaining their weight losses 
at 12 months compared to those that do not self-reward 390,391. Although this sounds like a relatively straight 
forward task for many overweight and obese clients it can be a struggle to identify experiences or objects 
that they feel comfortable about and which are not food related. This is an area where support from an 
understanding health professional can be invaluable.  

Monitoring	and	Review	

It is important to encourage patients to review and monitor not only their food and activity behaviour but also 
their desired outcomes and behavioural targets rather than relying on health professionals to undertake this 
monitoring on their behalf.  

Relapse	Prevention		

Lapses are often caused by people’s reaction to social situations or emotional events and are an expected 
and therefore normal aspect of changing behaviour. As such it is important to discuss with clients the 
inevitability of lapses and importantly that the occurrence of a lapse does not equate to a failed weight loss 
attempt. Indeed lapses can prove to be important opportunities for learning which situations are potentially 
problematic and how different approaches to these situations may provide different outcomes. Exploring with 
clients their experience of lapses in previous weight loss attempts, what they have thought when they, for 
example, ate a piece of unplanned gateau at a party and how this influenced their subsequent behaviour can 
be an enlightening process for patient and practitioner. Working with clients to recognise how their thoughts 
and behaviours in relation to lapses may lead to subsequent overeating and working through how best to 
manage these future situations can be an important strategy for some clients.   

 

Emerging	Psychological	Approaches	

The integrated behavioural approach, described above, is the accepted gold standard in obesity 
management and the recommended NICE approach to evidence based treatment1,4. However, it is well 
recognised that weight regain is common over the longer term and programme attrition can at times be high 
suggesting some patients face challenges they may not be best equipped to address. This has sparked 
interest in a number of new interventions, sometimes referred to as third generation behavioural approaches, 
such as mindfulness or acceptance based therapies, which may have merit as standalone treatments or 
possibly in combination with existing behavioural approaches.  

In the following section each approach is described and the associated evidence for their effectiveness 
presented. Given research in this field is in its infancy it is important to be aware of the available evidence to 
ensure enthusiasm for novel approaches is supported by scientific findings.  

In general, mindfulness and acceptance based therapies aim to help people change how they respond to 
unwanted thoughts, feelings or bodily sensations. Rather than avoiding or trying to change these, which can 
have the unintended consequence of magnifying their effect, they guide towards awareness, acceptance and 
the development of self-regulation skills 392. They may be particularly pertinent in those patients who present 
with high levels of shame, self-critical mindsets, problematic obesity related eating behaviours or in those 
who have not responded well to standard approaches.  
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Mindfulness	Based	Interventions		

Mindfulness based interventions have become increasingly popular over recent years due in part to the 
expanding body of evidence supporting their efficacy in depression, anxiety and stress management 393. 
Indeed mindfulness based cognitive therapy [MBCT] is particularly effective in reducing risk of further 
depressive episodes in those with relapsing depressive disorders 394. 

Kabat Zinn defines mindfulness as “paying attention, moment by moment without judging” and this is usually 
encouraged through regular meditation practice. In weight management mindfulness approaches may help 
limit automatic, impulsive and inattentive reactions to food and through lowering emotional triggers lead to a 
reduction in comfort eating. By acquiring the mindfulness skills of increased awareness [e.g. of hunger and 
fullness sensations] and improved tolerance of distress, individuals may be better able to self-regulate 
eating, manage challenging food situations better and reflect less judgmentally on their choices. As such 
mindful eating approaches are typically targeted at those with binge eating disorder or problematic emotional 
overeating, although some research suggests they may have a broader application in weight management 
395. 

Three systematic reviews have previously explored the impact of mindfulness-based interventions on obesity 
related eating behaviours and weight loss outcomes. Findings from these reviews showed significant 
improvements in binge eating and emotional overeating, however weight loss outcomes results were mixed 
396-398 This may relate to the broad range of body mass indexes included in these randomised controlled trials 
with healthy weight, overweight and obese participants enrolled. 

However, a recent meta-analysis specifically explored the effectiveness of mindfulness-based interventions 
in randomised control trials and prospective cohort studies that only included overweight and obese adults 
399. At treatment completion a mean weight loss of 4.2kg was found, large improvements were reported in 
problematic eating behaviours and reductions in depression and anxiety symptoms were also evident.  
Although weight loss was sustained for up to 6 months following completion, in general the duration of 
studies included in this review were short and it is unknown what outcomes would be achieved over the 
longer term.  

Nevertheless, these findings are promising and point towards the beneficial impact of mindfulness-based 
approaches in obesity management. Given this is a newly emerging area of research there are some 
shortfalls in the evidence base which need to be addressed, namely limited sample sizes, short study 
durations and heterogeneous study populations.  

Mindfulness based interventions can, and have been delivered by non-psychologists, including dietitians. 
However, given the nature of this approach is very different from traditional dietetic practice it is essential that 
comprehensive training is undertaken to ensure high quality interventions are delivered. Further information, 
resources and training on mindful eating approaches can be found at  

www.thecenterformindfuleating.org 
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Acceptance	and	Commitment	Therapy		

Acceptance and commitment therapy [ACT] combines elements of CBT with mindfulness components and 
works to help people adopt healthy behavioural patterns in line with their stated values while supporting 
commitment to these through mindfulness and acceptance skills.  

One of the key differences between ACT and the standard behavioural approach is the overarching 
treatment goal is not weight focused, rather it relates to the patient’s stated values. For example, if improved 
self-confidence was a desired treatment outcome, rather than waiting for this to occur as a byproduct of 
weight loss, the ACT approach would explore behaviours associated with increased confidence and 
encourage implementation of these prior to any weight change. Food cravings in ACT are viewed as 
inevitable and not to be avoided. Participants are encouraged to be open to experiencing the feelings 
associated with cravings, to notice any fears linked with these cravings and develop the capacity to continue 
with their value-based behaviours despite such cravings. The values work in ACT aims to help people 
explore the meaning behind the behaviour needed to manage their weight. When people begin to struggle 
with adherence rather than using problem solving skills to explore strategies such as the timing of the 
behaviour or what might help with implementation, ACT looks in detail at the function of not engaging in the 
planned behaviour. Might this relate to unpleasant physical sensations, fear of judgment, or comfort from 
unwanted feelings such as stress, boredom or fatigue? Once these have been established acceptance, 
mindfulness and values techniques would be used to help people relate differently to these barriers.  

Although there is evidence supporting the use of ACT in other clinical conditions its use in weight 
management is only beginning to be explored. To date there are no randomised controlled trials comparing 
ACT with standard behavioural treatments although the potential value of combining ACT approaches with 
behavioural weight management programmes has been investigated. In a study where the LEARN 
programme was combined with acceptance strategies participants lost 6.6% during the treatment phase and 
9.6% at 6 month follow up 400. Other small scale studies have looked at weight loss outcomes following brief 
ACT interventions and in women already engaged in a weight loss programme the addition of a 2 hour ACT 
workshop led a 2.3kg greater weight loss in those who reported applying the principles versus those 
choosing not to implement the approach 401.  

There is particular interest in the use of ACT during weight maintenance where approaches to preventing 
weight regain are currently limited. In one study participants who had lost weight were randomised to either a 
one-day ACT workshop or to a waiting list control group. The workshop focused on the concepts of 
experiential avoidance and increased psychological flexibility. At the 3 month follow up the ACT group had 
lost a further 1.6% body weight whereas the control group had gained 3% 402.  

Although these findings are encouraging, it is too early to make any definitive statements about the 
effectiveness of ACT in weight management, until findings from large-scale trials are available. Further 
consideration also needs to be given to optimal programme content and how best to combine with standard 
behavioural weight loss programmes 403.  
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Compassion	Focused	Therapy		

Compassion focused therapy [CFT] was initially developed to help people with disordered eating, including 
binge eating disorder, where high levels of shame, self-criticism and self-hostility are frequently observed 
404,405. Shame was recognised back in 1973 as being a critical component to the development and 
maintenance of eating disorders. Likewise self-criticism is a strong predictor of the severity of eating disorder 
symptoms 406. Compassion is the antidote to shame and self-criticism and unsurprisingly in those with eating 
disorders self-compassion is very limited and may be accompanied by a fear of receiving compassion 407.  

The development of compassion focused therapy in eating disorders [CFT-E] incorporated CFT practices 
into existing NICE recommended eating disorder interventions with the aim of encouraging patients to 
develop and experience compassion for themselves and others and to use these skills in dealing with their 
disordered eating and self-critical mindset 408. Further details on this process can be found in the narrative 
review by Goss & Allan 409. Preliminary evidence for the inclusion of CFT-E has been promising with 
significant improvements in self-reported eating disorder symptoms 409 and reductions in reported shame and 
self-criticism and increased self-compassion. However there are limitations to this research and further 
exploration on the impact of CFT-E on treatment outcomes is needed.  

Many of the beliefs and behaviours evident in eating disorder patients, most notably high levels of shame, 
self-criticism and limited self-compassion, are shared by some of those with obesity 410. As such the CFT-E 
has been adapted for this group and is currently subject to research to determine the outcomes achieved. A 
self-help manual has also been developed and is available for patient use 404.  

There is a need for randomised controlled trials to explore the outcome of using the adapted CFT-E in the 
obese population as there has only been one pilot RCT study published. This was undertaken in obese 
individuals diagnosed with binge eating disorder in which self-help CFT was compared with a brief self-help 
CBT approach for managing binge eating disorder. Both interventions produced comparable reductions in 
binge eating episodes but the CFT approach led to greater reduction in eating and weight concerns and 
eating disorder pathology 411.  

While we wait for the evidence exploring the efficacy of CFT in obesity management it would seem prudent 
that as practitioners, consider and reflect on the high levels of shame and limited self-compassion that may 
be evident in some of our patients. It is important that we communicate messages relating to food changes 
and body size in a way which does not compound their sense of shame but rather builds self-compassion 
and non-judgmental responses to the choices made. This is a really challenging undertaking and further 
underlines the importance of strong interpersonal skills and training.  

 

Pharmacotherapy	and	Dietetic	Obesity	Management		

Pharmacotherapy has an important role to play in obesity management however even when drug treatment 
is used lifestyle management should remain the foundation for improved health outcomes. Furthermore 
research has also shown combining high quality lifestyle treatment with pharmacotherapy produces 
considerably greater weight loss compared to drug treatment alone412. It is therefore critical that dietetic care 
is provided throughout the pharmacotherapy management process and importantly a full dietetic assessment 
occurs prior to commencing drug treatment.  
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NICE1,4 suggests pharmacotherapy for obesity management may be considered in the following situations.  

• After dietary, exercise and behavioural approaches have been started and evaluated.  
• When patients have not reached a weight loss target or have reached a plateau on dietary, activity 

and behavioural changes alone. 
• After discussing the implications of drug treatment with the patient including: mode of action, 

potential side effects and monitoring requirements, and possible implications on motivation.  
• After additional support from health professionals on diet, physical activity and behavioural 

approaches has commenced and where feasible patients have been signposted to support 
programmes  

 

Once drug treatment has been commenced the following recommendations have been made:  

• Continue to provide support and guidance on dietary, physical activity and behavioural changes and 
monitor the effects of drug treatment  

• Consider stopping drug treatment if weight loss targets are not being reached although lower targets 
are appropriate for those with type 2 diabetes  

• Longer term use of drug treatment beyond 12 months, which is usually for the purpose of weight 
maintenance, should only be considered following discussion with the patient on the associated risks 
and benefits.  

• Co-prescribing of drug treatment is not considered appropriate 
• If drug treatment is being withdrawn offer guidance to help prevent weight regain or in those who 

may have struggled to reach their targets offer support to minimize any adverse effect on their 
confidence to self-manage their condition. 
 

Orlistat	

Orlistat is a gastric and pancreatic lipase inhibitor and at a dose of 120mg three times a day, approximately 
30% of dietary fat will be excreted in the stool. This produces a 2.9kg greater weight loss in Orlistat versus 
placebo treated groups with more people achieving their 5 & 10% weight loss targets413. After one-year 
Orlistat treated groups achieve mean weight losses of 2.9-3.4%414 and in those with type 2 diabetes a 0.4% 
greater improvement in HbA1c has been found415. Side effects are largely gastro-intestinal and due to fat 
malabsorption including steatorrhoea, oily spotting, flatulence with discharge and faecal incontinence. Due to 
the distressing nature of these side effects they can trigger early discontinuation if appropriate support and 
guidance in adopting a low fat diet are not provided prior to starting Orlistat treatment.  
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Indications for Use 

Use as an adjunct to comprehensive lifestyle interventions if:  

BMI≥30kg/m2 or BMI ≥28kg/m2 with associated risk factors  

120mg t.d.s. just before, during or up to 1 hr post meal 

Continue beyond 3 months only if at least 5% of initial body weight has been lost  

(less strict goals may be appropriate for people with type 2 diabetes).  

 

Contra-indications to Use  

Chronic malabsorption syndrome 

Cholestasis 

Pregnant or breastfeeding 

 

If there is concern about micronutrient intake, consider giving a supplement providing the reference nutrient 
intake for all vitamins and trace elements, particularly for vulnerable groups such as older people, who may 
be at risk of malnutrition1,4. 

   

Liraglutide		

Liraglutide, a GLP-1 [glucagon like peptide] agonist, commonly known as Victoza, has been used for a 
number of years to treat hyperglycemia without promoting weight gain in type 2 diabetes. This observation 
led to clinical trials of higher doses of Liraglutide than traditionally used to treat type 2 diabetes, and 
ultimately led to the development of the weight management product Saxenda. This 3mg Liraglutide weight 
management product was given European marketing autorisation in March 2015 and was launched in the UK 
in January 2017.  

Liraglutide is known to suppress appetite and food intake although the precise mechanism by which the 
GLP-1 agonist works is unclear. Saxenda is given as a once daily subcutaneous injection in the abdomen, 
thigh or upper arms and has a number of common side effects including nausea, vomiting, diarrhoea, 
constipation and indigestion. These gastro-intestinal side effects are generally mild to moderate and will 
usually resolve over a few days or weeks particularly if the starting dose is small and gradually escalated. 
There are more serious but less frequent side effects including increased incidence of symptomatic 
gallstones and more rarely pancreatitis.   
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Indications	for	Use		

	

Use as an adjunct to comprehensive lifestyle interventions if:  

BMI ≥ 30kg/m2  

BMI ≥ 27 < 30kg/m2 plus at least one obesity related co-morbidity such as dysglycaemia, hypertension, 
obstructive sleep apnoea 

If less the 5% target weight loss not been achieved after 12 weeks of 3mg dose then the medication should 
be discontinued.  

The starting dose is 0.6mg per day and in order to reach the maintenance dose of 3mg, with reduced risk of 
side effects, a weekly increase of 0.6mg is advised. By week four the maintenance dose of 3mg should be 
achievable. Further details on dosing schedules, indications and contra-indications to use can be found in 
the summary of product characteristics https://www.medicines.org.uk/emc/medicine/32753 

Evidence	for	Efficacy		

In people without diabetes who were overweight/obese, with weight related comorbidities, treatment with a 
lifestyle intervention plus 3mg Liraglutide or placebo led to -8% weight change from baseline in the 
Liraglutide group and -2.6% in the control group416. On discontinuing the medication weight regain occurred 
in many participants. In those with diabetes weight change was -6% in the Liraglutide and -2% in the placebo 
treated group417. Use of Liraglutide in those with pre diabetes successfully lowered the incidence of diabetes 
compared to placebo treated groups418  and sleep quality improved in those with obstructive sleep apnoea 
treated with Saxenda419.    

Cost	Implications		

Liraglutide (Saxenda) costs £196.20 for a 1 month supply at the maintenance dose of 3.0 mg/day (MIMS, 
May 2017, excluding VAT) whereas Orlistat 120 mg 3 times a day costs £18.05 for 1 month supply (Drug 
Tariff, May 2017, excluding VAT). This high cost seems likely to preclude widespread use of this medication 
in the NHS and indeed the manufacturer has reported they will only promote the use of Liraglutide (Saxenda) 
on private prescription.  

Safety		

The summary of product characteristics highlights a number of precautions and warnings associated with the 
use of Saxenda. 

In people with diabetes there are warnings on  

• Pancreatitis 
• Cholelithiasis and cholecystitis  
• Thyroid disease 
• Dehydration 
• Hypoglycaemia  
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To limit the risk of hypoglycaemia in those with type 2 diabetes the concomitant dose of insulin or 
sulfonylurea should be reduced when Saxenda is started.  

Saxenda is not recommended in certain groups due to inadequate research on its efficacy or safety. These 
include people with: 

• Severe renal impairment 
• Severe hepatic impairment 
• Congestive heart failure class III to IV  
• Obesity secondary to endocrine or eating disorders 
• Obesity caused by another medicinal treatment.  
• Inflammatory bowel disease and diabetic gastroparesis 
• Aged 75 years and older 

  

For further detailed discussion see the summary of product characteristics 
www.medicines.org.uk/emc/medicine/32753 

 
Obesity	Surgery	and	Dietetic	Obesity	Management		

Obesity surgery remains a relatively rare form of obesity treatment but as the prevalence of severe obesity 
increases so its use may likewise expand.  

For patients with severe and complex obesity who have been appropriately selected, well informed and 
prepared for the procedure and are supported by trained practitioners this intervention can produce very 
successful outcomes. The detailed dietetic aspects required for the various types of bariatric procedure are 
beyond the scope of this document however outlined below are the general guidelines provided in the NICE 
guidance1,4.  

Patients with severe obesity may be considered for surgery if they have/are:  

• BMI of 40 kg/m2 or more, or between 35 kg/m2 and 40 kg/m2 and other significant disease (for 
example, type 2 diabetes, high blood pressure) that could be improved if they lost weight   

• all appropriate non-surgical measures have been tried but clinically beneficial weight loss has not 
been achieved or maintained  

• have already received, or will receive, specialist multi-disciplinary support in a tier 3 service  
• generally fit for anaesthesia and surgery   
• aware of, and committed to, the need for long-term follow-up.   

In addition  

• Consider surgery as the first-line option for adults with a BMI of more than 50 kg/m2 when other 
interventions have not been effective 

• Consider using orlistat to maintain or lower weight in those who are waiting for bariatric surgery and 
the length of waiting time is considered excessive. 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In those with recent onset type 2 Diabetes 

• Accelerate the assessment of suitability for bariatric surgery for those with recent onset type 2 
diabetes* who have a BMI ≥35kg/m2 as long as they are already receiving, or are about to receive 
care in a tier 3 service4.  

• In those patients with recent onset type 2 diabetes with a BMI 30-34.9kg/m2 consider assessment 
for surgery as long as they are receiving or will receive care in tier 3 service4 

• Consider assessment for bariatric surgery in those with an Asian family origin who have recent onset 
type 2 diabetes but with lower BMI than other populations as long as they have, or will receive, care 
in a tier 3 service4 

*recent onset was considered to be diagnosis within a ten year time frame 

 

NICE recommends regular specialist dietetic monitoring is provided after the procedure and includes:  

• information on the appropriate diet for the procedure   
• monitoring of micronutrient status   
• information on patient support groups   
• individualised nutritional supplementation, support and guidance for long-term weight loss and 

weight maintenance.   

However dietetic involvement is important across the entire patient journey and can be particularly helpful in 
the pre-operative stage for identifying and exploring dietary and nutritional issues, treating nutritional 
deficiencies, discussing treatment expectations and exchanging information on the dietary and lifestyle 
changes required following bariatric surgery.  

A follow up package of care of 2 years within a bariatric service is recommended by NICE. This should 
include 

1. Monitoring nutritional intake, including protein, vitamins and minerals  
2. Monitoring co-morbidities and adjusting medications  
3. Dietary & nutritional assessment, advice and support  
4. Physical activity advice and support  
5. Psychological support tailored to the individual  
6. Signposting to professionally led or peer-support groups 
7. Arrange shared care model of management after discharge from the bariatric centres to ensure at 

least annual monitoring of nutritional status and appropriate supplementation dependent on need4.   

Further details on the follow up of patients after bariatric surgery, with particular reference to nutritional 
management, can be found in the following documents  

• Guidelines for the follow up of patients undergoing bariatric surgery420.  
• BOMSS Guidelines on the Perioperative & post-operative biochemical monitoring and micronutrient 

replacement for patients undergoing bariatric surgery [www.bomss.org.uk/bomss-nutritional-
guidance] 

• American Society for Metabolic and Bariatric Surgery Integrated Health Nutritional Guidelines for the 
Surgical Weight Loss Patient. 2016 Update: Micronutrients421.  

 



	 75	

NICE recommends bariatric surgery should only be undertaken by experienced multi-disciplinary teams 
capable of undertaking:  

• Preoperative assessments, including a risk benefit analysis that includes preventing complications of 
obesity, and specialist assessment of eating disorders.  

• Information on the different bariatric procedures, including potential weight loss and associated risks  
• Regular postoperative assessment, including specialist dietetic and surgical follow up  
• Management of co-morbidities  
• Psychological support before and after surgery  
• Information on, and access to, plastic surgery when appropriate 
• Access to the equipment needed for people having bariatric surgery and the staff trained in how to 

use them.  

 

Weight	Maintenance		

Long-term strategies are needed to improve the sustainability of lost weight over time and our understanding 
expanded of how best to support patients to develop the knowledge and skills necessary to maintain lost 
weight.   

It is well recognized that for most people weight loss peaks at 6 months and is then followed by a period of 
weight regain422.  However, weight maintenance is possible for a proportion of patients and it is important to 
understand how those who are ‘successful’ in maintaining lost weight achieve this over the longer term.  
Research in weight maintenance compared to weight loss is limited and hampered by heterogeneous study 
designs and modes of delivery.  

A systematic review of evidence for maintenance strategies including diet, behavioural approaches, physical 
activity and pharmacotherapy showed weight regain could be reduced, with a 1.56kg average difference in 
weight regain at 12 months, in those treated with diet and physical activity maintenance interventions and by 
1.8kg in Orlistat plus lifestyle interventions versus placebo at 12 months423.  

This was supported by a further systematic review which concluded weight maintenance interventions led to 
less weight regain compared to control groups suggesting weight maintenance strategies are important.  
Indeed it estimated for every 8 patients treated for weight maintenance, 1 would sustain 5% or more of initial 
weight loss424. 

The National Weight Control Registry [www.nwcr.ws] is an observational study of successful losers and 
requires those participating to have lost at least 30lb and maintained a loss of at least 30lb for a minimum of 
1 year328. A 10 year observational study of self-reported weight change in 2886 NWCR participants found 
more than 87% were still maintaining more than 10% of lost weight at the 10 year time point clearly 
illustrating weight maintenance is possible. At baseline mean weight loss was 31.3kg, by year 5 it was 23.8kg 
and at the 10 year time point 23.1kg425. Improved weight maintenance was associated with higher initial 
weight loss and longer duration of maintenance.   

The NWCR database has provided valuable insight into the common characteristics of successful 
maintainers and their weight related behaviours.  
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Key	behaviours	and	characteristics	of	NWCR	members		

Reported weight related behaviours of NWCR members  

• 55.4% of participants received help from an outside source [nutritionist, doctor, commercial 
organisation] and 44.6% reported losing weight on their own.  

• 89% used a combination of diet and activity treatments with only 10% using diet alone and 1% using 
exercise alone  

• Dietary strategies included: restricting certain foods [87.6%], limiting portions [44%], counting 
calories [43%], counting fat grams [25%], using liquid formulas [20%], using exchange system diet 
[22%].  
 

Six key strategies have been identified from the Registry that may be helpful for long-term maintenance  

• Undertaking high levels of physical activity [approx 1 hour per day of moderate intensity exercise]  
• Eating a diet low in calories and fat  
• Eating breakfast 
• Self-monitoring weight on a regular basis  
• Maintaining a consistent eating pattern  
• Catching slips before they turn into larger regains  

Findings from the NWCR also suggest initiating weight loss after a medical event may be beneficial to weight 
loss and maintenance.  

Some participants in the registry have over time gained weight and they have been compared to those 
members who continued to maintain their lost weight in an attempt to identify any key behavioural differences 
between the regainers and maintainers. The most potent predictor of weight regain was the length of time 
weight loss had been maintained, with participants who had sustained losses for 2 years or more being 
considerably more likely to maintain their weight over the following year. This suggests people who can 
maintain weight losses for 2 years can reduce their risk of subsequent weight regain by 50%426. A medical 
trigger or event was associated with greater initial weight loss and maintenance compared to those 
participants whose weight loss had been triggered by events other than medical reasons. Maintaining 
consistency of dieting across the entire week was also linked with reduced risk of weight regain. Participants 
who allowed greater freedom with their eating and food intake over weekends and holidays had a greater risk 
of weight regain possibly through greater exposure to high risk situations where loss of control was possible. 
Keeping a tight check on weight changes and preventing small weight gains from spiraling into relapses also 
seem to be a key strategy as once relapse had occurred few participants managed to recover426.  

Continuous	Care	Model	of	Obesity		

It is now well recognised that the treatment phase of a weight management programme needs to be followed 
by a weight maintenance component with attendance at maintenance sessions associated with reduced 
weight regain427-430 although this benefit seems to diminish once attendance ceases. In the continuous care 
model, obesity is considered a chronic disease that requires long term management and supportive input. 
This model has been associated with improved weight loss maintenance and has been achieved through the 
provision of continued contact by clinic visits, mail or telephone427,431.  

Further research is required to identify the optimal frequency, duration and scheduling of weight maintenance 
sessions to maximise management outcomes as well as considering the challenge of frequent attendance for 
patients and health professionals alike. Frequent contact is clearly important to management outcomes but 
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this continued care model of obesity management may present considerable challenges to dietetic services 
and may be beyond the resource and time capabilities of some in primary care, community settings and 
secondary care. The challenge is to develop services that begin to meet the need for regular maintenance 
contact and which attempt to achieve this through a multidisciplinary and multi-agency approach to obesity 
management.  

	

Conclusions		

This document sets out to provide a central source of evidence in relation to the dietetic obesity management 
intervention and to highlight innovation from practice. It seems crucial we consider at each stage of the 
intervention whether our practices and systems of provision meet these recommendations and whether our 
skills and expertise are those required to comprehensively guide patients in managing their obesity. Investing 
in training at an undergraduate and postgraduate level, particularly in relation to interpersonal and advanced 
counselling skills, is an essential aspect of maintaining and extending the various roles of dietitians in obesity 
management.  
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Appendices 

Appendix 1: How to Measure Waist Circumference in Adults  

• The patient should be standing straight with arms at sides, feet together, and abdomen relaxed.  
• Locate the right iliac crest using fingertips to feel for the highest point of the hip bone on the right 

side. This point should then be crossed with the mid-axillary line.  
• Once you have located this ‘cross’ point, place an inelastic but flexible tape measure in a horizontal 

plane (parallel to the floor) around the abdomen at the level of the marked point.  
• Take the reading at the end of a normal expiration.  

Source: National Heart, Lung and Blood Institute, 1998  
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Appendix 2: How to Calculate a 600kcal Deficit Diet  

How to Calculate a 600kcal Energy Deficit  

Work out patient’s ‘Estimated Energy Requirements for Modest Weight Loss’, as follows:  

1.RMR: Based on patient’s age, gender and current weight (in kg) as listed in the chart below, predict the 
patient’s Resting Metabolic Rate (RMR). 

Mifflin St Joer equations  

Men:   RMR=[9.99xweight]+[6.25xheight]-[4.92xage]+5 
Women:  RMR=[9.99xweight]+[6.25xheight]-[4.92xage]-161 
Equations use weight in kg, height in cm  
 

2. PAL: Incorporate their Physical Activity Level (PAL) based on the activity level shown in the chart below. 
Do this by multiplying the patient’s estimated BMR with the appropriate figure from the table below.  

Distribution of Physical Activity Level 

Typical activity  [median] =1.63 
Less active[25th centile]=1.49 
More active [75th centile]=1.78 
 

3.EER: Calculate the person’s daily estimated energy requirement to maintain weight by multiplying RMR 
and PAL. 

4. EER for weight loss: Subtract 600 calories from the above figure to estimate the person’s energy 
requirement for modest weight loss. 

 
Worked Example  
 
Male aged 45, BMI=42, weight=135kg, height=1.8m 
Presents with severe osteoarthritis and poor mobility 
 

1. Predict RMR  
RMR=(1349)+(1125)-(221)+5=2258kcal/day 

2. Calculate daily energy needs  
TEE=RMRxPAL  
TEE=2258x1.49=3364kcal/day 

3. Minus energy deficit ~600-1000kcal/day 
4. Energy prescription for weight loss ~2400kcal/day 



	 80	

References 

1.	 National	 Institute	 for	 Clinical	 Excellence.	 Obesity:	 Guidance	 on	 the	 prevention,	
identification,	assessment	and	management	of	overweight	and	obesity	in	adults	and	children	
NICE	2006.	
2.	 Scottish	 Intercellegiate	 Guidelines	 Network.	 Management	 of	 Obesity.	 A	 National	
Clinical	Guideline	Edinburgh	SIGN,	2010.	
3.	 NHS	 Commissioning	 Board.	 Clinical	 commissioning	 policy:	 complex	 and	 specialised	
obesity	surgery	www.england.nhs.uk/wp-content/uploads/2016/05/appendx-6-policy-sev-
comp-obesity-pdf,	2013		
4.	 National	 Institute	 for	 Clinical	 Excellence.	 Obesity:	 Identification,	 assessment	 and	
management	of	overweight	and	obesity	 in	 children	young	people	and	adults.	NICE	clinical	
guideline:	National	Institute	for	Clinical	Excellence	2014.	
5.	 British	 Obesity	 &	 Metabolic	 Surgery	 Society	 &	 The	 Royal	 College	 of	 Surgeons.	
Commissioning	Guide:	Weight	Assessment	and	Management	Clinics	[tier	3],	2014.	
6.	 British	 Obesity	 &	 MEtabolic	 Surgery	 Society	 &	 The	 Royal	 College	 of	 Surgeons.	
Commissioning	Guide:	Weight	Assessment	&	Managment	Clinics	[tier	3]	2017		
7.	 Public	Health	England.	National	mapping	of	weight	management	services	2015.	
8.	 NHS	England	 Specialised	Commissioing	Group.	 Commissioning	 guidance	 to	 support	
devolution	to	CCG’s	of	adult	obesity	surgical	services:	NHS	England	2016.	
9.	 Bray	 GA,	 Kim	 KK,	 Wilding	 JPH,	 World	 Obesity	 F.	 Obesity:	 a	 chronic	 relapsing	
progressive	disease	process.	A	position	statement	of	the	World	Obesity	Federation.	Obes	Rev	
2017;	18(7):	715-23.	
10.	 Sharma	 AM,	 Kushner	 RF.	 A	 proposed	 clinical	 staging	 system	 for	 obesity.	 Int	 J	Obes	
(Lond)	2009;	33(3):	289-95.	
11.	 Cochran	N,	King	D.	Dietitians	on	social	media:	promoting	and	protecting	your	work	
Todays	Dietitian	2015:50.	
12.	 Hartmann-Boyce	 J,	 Johns	 DJ,	 Jebb	 SA,	 Aveyard	 P,	 Behavioural	Weight	Management	
Review	 G.	 Effect	 of	 behavioural	 techniques	 and	 delivery	mode	 on	 effectiveness	 of	 weight	
management:	systematic	review,	meta-analysis	and	meta-regression.	Obes	Rev	2014;	15(7):	
598-609.	
13.	 Middleton	KM,	Patidar	SM,	Perri	MG.	The	 impact	of	extended	care	on	the	 long-term	
maintenance	of	weight	 loss:	a	systematic	review	and	meta-analysis.	Obes	Rev	2012;	13(6):	
509-17.	
14.	 Ahern	AL,	Wheeler	GM,	Aveyard	P,	et	al.	Extended	and	standard	duration	weight-loss	
programme	 referrals	 for	 adults	 in	 primary	 care	 (WRAP):	 a	 randomised	 controlled	 trial.	
Lancet	2017;	389(10085):	2214-25.	
15.	 Prodigy.	Obesity,	2006.	
16.	 Academy	 of	 Nutrition	 and	 Dietetics.	 Position	 of	 the	 Academy	 of	 Nutrition	 and	
Dietetics:	 Interventions	 for	 the	 treatment	 of	 overweight	 and	 obesity	 in	 adults	 J	Acad	Nutr	
Dietet	2016	116:	129-47.	
17.	 Wing	R.	Behavioral	approaches	 to	 the	 treatment	of	obesity.	 In:	Bray	G,	Bouchard	C,	
eds.	Handbook	of	Obesity:	Clinical	Applications	New	York	Marcel	Dekker;	2004:	147-67.	
18.	 Wadden	 T,	 Wingate	 B.	 Behavioural	 assessment	 and	 treatment	 of	 markedly	 obese	
patients.	New	York	Guildford	Press;	1992.	
19.	 Tuomilehto	J,	Lindstrom	J,	Eriksson	JG,	et	al.	Prevention	of	type	2	diabetes	mellitus	by	
changes	 in	 lifestyle	 among	 subjects	 with	 impaired	 glucose	 tolerance.	N	Engl	 J	Med	 2001;	
344(18):	1343-50.	



	 81	

20.	 The	Diabetes	Prevention	Program	Research	Group.	The	Diabetes	Prevention	Program	
(DPP):	Description	of	lifestyle	intervention.	Diabetes	care	2002;	25(12):	2165-71.	
21.	 Wing	R,	 Jeffrey	R,	Hellerstedt	W.	Effect	of	 frequent	phone	contact	and	optimal	 food	
provision	on	maintenance	of	weight	loss	Ann	Behav	Med	1996;	18:	172-6.	
22.	 Tarrant	C,	Stokes	T,	Baker	R.	Factors	associated	with	patients'	 trust	 in	their	general	
practitioner:	a	cross-sectional	survey.	Br	J	Gen	Pract	2003;	53(495):	798-800.	
23.	 Howie	 JG,	 Heaney	DJ,	Maxwell	M,	Walker	 JJ,	 Freeman	GK,	 Rai	H.	 Quality	 at	 general	
practice	consultations:	cross	sectional	survey.	Bmj	1999;	319(7212):	738-43.	
24.	 Saultz	 JW,	Albedaiwi	W.	 Interpersonal	 continuity	 of	 care	 and	patient	 satisfaction:	 a	
critical	review.	Ann	Fam	Med	2004;	2(5):	445-51.	
25.	 Ridd	M,	Shaw	A,	Salisbury	C.	'Two	sides	of	the	coin'--the	value	of	personal	continuity	
to	GPs:	a	qualitative	interview	study.	Fam	Pract	2006;	23(4):	461-8.	
26.	 Freeman	G,	Hughes	J.	Continuity	of	care	and	the	patient	experience:	Kings	Fund	2010.	
27.	 Jortberg	B,	Myers	E,	Gigliotti	L,	et	al.	Academy	of	Nutrition	and	Dietetics:	standards	of	
practice	 and	 standards	 of	 professional	 performance	 for	 registered	 dietitian	 nutritionists	
(competent,	 proficient,	 and	 expert)	 in	 adult	 weight	 management.	 J	 Acad	 Nutr	 Diet	 2015;	
115(4):	609-18	e40.	
28.	 Hoppe	 R,	 Ogden	 J.	 Practice	 nurses'	 beliefs	 about	 obesity	 and	 weight	 related	
interventions	in	primary	care.	Int	J	Obes	Relat	Metab	Disord	1997;	21(2):	141-6.	
29.	 Hankey	CR,	 Eley	 S,	 Leslie	WS,	Hunter	 CM,	 Lean	ME.	 Eating	habits,	 beliefs,	 attitudes	
and	knowledge	 among	health	professionals	 regarding	 the	 links	between	obesity,	 nutrition	
and	health.	Public	Health	Nutr	2004;	7(2):	337-43.	
30.	 Bleich	SN,	Bandara	S,	Bennett	WL,	Cooper	LA,	Gudzune	KA.	U.S.	health	professionals'	
views	on	obesity	care,	training,	and	self-efficacy.	Am	J	Prev	Med	2015;	48(4):	411-8.	
31.	 National	Audit	Office.	Tackling	Obesity	in	England	London	National	Audit	Office	The	
Stationary	Office	2001.	
32.	 Department	 of	 Health	 Nutrition	 Task	 Force	 Project	 Team	 On	 Nutrition,.	 Core	
Curriculum	 for	 Nutrition	 in	 the	 Education	 of	 Health	 Professionals.	 London	Department	 of	
Health	1994.	
33.	 Harvey	EL,	Summerbell	CD,	Kirk	SF,	Hill	AJ.	Dietitians'	views	of	overweight	and	obese	
people	and	reported	management	practices.	J	Hum	Nutr	Diet	2002;	15(5):	331-47.	
34.	 Berryman	DE,	Dubale	GM,	Manchester	DS,	Mittelstaedt	R.	Dietetics	students	possess	
negative	 attitudes	 toward	 obesity	 similar	 to	 nondietetics	 students.	 J	 Am	Diet	 Assoc	 2006;	
106(10):	1678-82.	
35.	 Brown	I.	Nurses'	attitudes	towards	adult	patients	who	are	obese:	literature	review.	J	
Adv	Nurs	2006;	53(2):	221-32.	
36.	 Harvey	EL,	Hill	AJ.	Health	professionals'	views	of	overweight	people	and	smokers.	Int	
J	Obes	Relat	Metab	Disord	2001;	25(8):	1253-61.	
37.	 Mold	F,	Forbes	A.	Patients'	and	professionals'	experiences	and	perspectives	of	obesity	
in	health-care	settings:	a	synthesis	of	current	research.	Health	Expect	2013;	16(2):	119-42.	
38.	 Schwartz	MB,	Chambliss	HO,	Brownell	KD,	Blair	SN,	Billington	C.	Weight	bias	among	
health	professionals	specializing	in	obesity.	Obes	Res	2003;	11(9):	1033-9.	
39.	 Brownell	KD,	Puhl	RM,	Schwartz	MB,	Rudd	L.	Weight	bias:	Nature,	consequences	and	
remedies	New	York	Guildford	Press	2005.	
40.	 Andreyeva	 T,	 Puhl	 RM,	 Brownell	 KD.	 Changes	 in	 perceived	 weight	 discrimination	
among	Americans:	1995-1996	through	2004-2006.	Obesity	2008;	16(5):	1129-34.	
41.	 Puhl	 R,	 Brownell	 KD.	 Ways	 of	 coping	 with	 obesity	 stigma:	 review	 and	 conceptual	
analysis.	Eat	Behav	2003;	4(1):	53-78.	



	 82	

42.	 Puhl	RM,	Heuer	CA.	Obesity	stigma:	Important	considerations	for	public	health.	Am	J	
Public	Health	2010;	100(6):	1019-28.	
43.	 Puhl	 RM,	 Heuer	 CA.	 The	 stigma	 of	 obesity:	 A	 review	 and	 update.	 Obesity	 (Silver	
Spring)	2009;	17(5):	941-64.	
44.	 Frank	 A.	 Futility	 and	 avoidance.	 Medical	 professionals	 in	 the	 treatment	 of	 obesity.	
Jama	1993;	269(16):	2132-3.	
45.	 Price	JH,	Desmond	SM,	Krol	RA,	Snyder	FF,	O'Connell	JK.	Family	practice	physicians'	
beliefs,	attitudes,	and	practices	regarding	obesity.	Am	J	Prev	Med	1987;	3(6):	339-45.	
46.	 Wiese	 HJ,	 Wilson	 JF,	 Jones	 RA,	 Neises	 M.	 Obesity	 stigma	 reduction	 in	 medical	
students.	Int	J	Obes	Relat	Metab	Disord	1992;	16(11):	859-68.	
47.	 Swift	 JA,	 Tischler	 V,	 Markham	 S,	 et	 al.	 Are	 anti-stigma	 films	 a	 useful	 strategy	 for	
reducing	weight	bias	among	trainee	healthcare	professionals?	Results	of	a	pilot	randomized	
control	trial.	Obes	Facts	2013;	6(1):	91-102.	
48.	 Puhl	 RM,	 Himmelstein	 MS,	 Gorin	 AA,	 Suh	 YJ.	 Missing	 the	 target:	 including	
perspectives	of	women	with	overweight	and	obesity	to	inform	stigma-reduction	strategies.	
Obes	Sci	Pract	2017;	3(1):	25-35.	
49.	 UK	 D.	 Supporting	 adults	 to	manage	 overweight	 and	 obesity:	 The	 knowledge,	 skills	
and	essential	qualities		required	by	dietitians	BDA	2008.	
50.	 Bradley	D,	 Dietz	W.	 Provider	 competancies	 for	 the	 prevention	 and	management	 of	
obesity.	Robert	Wood	Johnson	Foundation,	2017.	
51.	 Moore	H,	Greenwood	D,	Gill	T,	Waine	C,	Soutter	J,	Adamson	A.	A	cluster	randomised	
trial	to	evaluate	a	nutrition	training	programme.	Br	J	Gen	Pract	2003;	53(489):	271-7.	
52.	 McQuigg	M,	Brown	J,	Broom	J,	et	al.	Empowering	primary	care	to	tackle	the	obesity	
epidemic:	 the	 Counterweight	 Programme.	 Eur	 J	 Clin	 Nutr	 2005;	 59	 Suppl	 1:	 S93-100;	
discussion	S1.	
53.	 Campbell	 K,	 Crawford	 D.	 Management	 of	 obesity:	 Attitudes	 and	 practices	 of	
Australian	dietitians.	Int	J	Obes	Relat	Metab	Disord	2000;	24(6):	701-10.	
54.	 Barr	 SI,	 Yarker	 KV,	 Levy-Milne	 R,	 Chapman	 GE.	 Canadian	 dietitians'	 views	 and	
practices	regarding	obesity	and	weight	management.	J	Hum	Nutr	Diet	2004;	17(6):	503-12.	
55.	 Rapoport	 L.	 Integrating	 cognitive	 behavioural	 therapy	 into	 dietetic	 practice:	 a	
challenge	for	dietitians.	Journal	of	Human	Nutrition	and	Dietetics	1998;	11(3):	227-37.	
56.	 Whitehead	 K,	 Langley-Evans	 SC,	 Tischler	 V,	 Swift	 JA.	 Communication	 skills	 for	
behaviour	change	in	dietetic	consultations.	J	Hum	Nutr	Diet	2009;	22(6):	493-500;	quiz	1-3.	
57.	 Whitehead	K.	Changing	dietary	behaviour:	The	role	and	development	of	practitioner	
communication.	Proc	Nutr	Soc	2015;	74(2):	177-84.	
58.	 Endevelt	 R,	 Gesser-Edelsburg	 A.	 A	 qualitative	 study	 of	 adherence	 to	 nutritional	
treatment:	perspectives	of	patients	and	dietitians.	Patient	Prefer	Adherence	2014;	8:	147-54.	
59.	 Whitehead	 KA,	 Langley-Evans	 SC,	 Tischler	 VA,	 Swift	 JA.	 Assessing	 communication	
skills	in	dietetic	consultations:	the	development	of	the	reliable	and	valid	DIET-COMMS	tool.	J	
Hum	Nutr	Diet	2014;	27	Suppl	2:	321-32.	
60.	 Vickery	 CE,	 Hodges	 PA.	 Counseling	 strategies	 for	 dietary	 management:	 expanded	
possibilities	for	effecting	behavior	change.	J	Am	Diet	Assoc	1986;	86(7):	924-8.	
61.	 Shepherd	 R,	 Stockley	 L.	 Nutrition	 knowledge,	 attitudes,	 and	 fat	 consumption.	 J	 Am	
Diet	Assoc	1987;	87(5):	615-9.	
62.	 Isselmann	MC,	Deubner	LS,	Hartman	M.	A	nutrition	counseling	workshop:	integrating	
counseling	psychology	into	nutrition	practice.	J	Am	Diet	Assoc	1993;	93(3):	324-6.	
63.	 Long	CG,	Simpson	CM,	Allott	EA.	Psychological	and	dietetic	counselling	combined	in	
the	treatment	of	obesity:	a	comparative	study	in	a	hospital	outpatient	clinic.	Hum	Nutr	Appl	
Nutr	1983;	37(2):	94-102.	



	 83	

64.	 Wadden	TA,	Butryn	ML.	Behavioral	treatment	of	obesity.	Endocrinol	Metab	Clin	North	
Am	2003;	32(4):	981-1003,	x.	
65.	 Foreyt	JP,	Paschali	A.	Behaviour	Therapy		In:	Kopelman	P,	ed.	Management	of	Obesity	
and	Related	Disorders	London	Martin	Dunitz;	2001.	
66.	 National	 Heart	 Lung	 and	 Blood	 Institute,	 .	 Clinical	 Guidelines	 on	 the	 Identification,	
Evaluation	and	Treatment	of	Overweight	and	Obesity	in	Adults:	The	Evidence	Report.	:	NIH	
1998.	
67.	 Hickman	 I.	 Training	 dietitians	 for	 competant	 obesity	 management:	 Re-ignite	
traditional	skills	and	intertwine	with	new	technologies	Nutrition	&	DIetetics	2009;	66:	2-3.	
68.	 National	Obesity	Forum	NOF,	.	Obesity	Care	Pathway	Toolkit	2005.	
69.	 Wadden	 T,	 Phelan	 S.	 Behavioural	 Assessment	 of	 the	 Obese	 Patient	 In:	 Wadden	 T,	
Stunkard	A,	eds.	Handbook	of	Obesity	Treatment.	New	York:	The	Guildford	Press;	2002:	186-
226.	
70.	 Devine	 CM,	 Jastran	 M,	 Bisogni	 CA.	 On	 the	 front	 line:	 practice	 satisfactions	 and	
challenges	 experienced	 by	 dietetics	 and	 nutrition	 professionals	 working	 in	 community	
settings	in	New	York	State.	J	Am	Diet	Assoc	2004;	104(5):	787-92.	
71.	 Aronson	D.	Career	reflections:	a	past,	present	and	future	in	dietetics	Todays	Dietitian	
2006;	8(3):	24.	
72.	 National	Health	 and	Medical	 Research	 Council,	 .	 Clinical	 practice	 guidelines	 for	 the	
managment	of	overweight	and	obesity	in	adults	2003.	
73.	 World	Health	Organisation	 Expert	 Consultation,	 .	 Appropriate	 body	mass	 index	 for	
Asian	 populations	 and	 its	 implications	 for	 policy	 and	 intervention	 strategies	 The	 Lancet	
2004;	363(9403):	157-63.	
74.	 National	 Intstitute	 for	Clinical	Excellence.	BMI:	Preventing	 ill-health	 and	premature	
death	in	black,	Asian	and	other	minority	ethnic	groups:	NICE	2013.	
75.	 Alberti	KG,	Zimmet	P,	Shaw	J.	International	Diabetes	Federation:	A	consensus	on	Type	
2	diabetes	prevention.	Diabet	Med	2007;	24(5):	451-63.	
76.	 National	 Institute	 for	 Clinical	 Excellence.	 Type	 2	 diabetes:	 Prevention	 in	 people	 at	
high	risk	2012		
77.	 Bassand	 J.	Results	 from	a	 region	by	 region	analysis	of	 the	 IDEA	study	highlight	 the	
differences	 in	 anthroprometric	 characteristics	 between	 Asian	 and	 European	 populations	
2006.	
78.	 International	Diabetes	 Federation,	 .	 The	 IDF	 consensus	worldwide	definition	 of	 the	
metabolic	syndrome	Brussels:	Belgium	IDF,	2005.	
79.	 Santini	F,	Busetto	L,	Cresci	B,	Sbraccia	P.	SIO	management	algorithm	for	patients	with	
overweight	 or	 obesity:	 consensus	 statement	 of	 the	 Italian	 Society	 for	 Obesity	 (SIO).	 Eat	
Weight	Disord	2016;	21(2):	305-7.	
80.	 Padwal	RS,	Pajewski	NM,	Allison	DB,	Sharma	AM.	Using	the	Edmonton	obesity	staging	
system	to	predict	mortality	in	a	population-representative	cohort	of	people	with	overweight	
and	obesity.	CMAJ	2011;	183(14):	E1059-66.	
81.	 Kuk	 JL,	 Ardern	 CI,	 Church	 TS,	 et	 al.	 Edmonton	 Obesity	 Staging	 System:	 association	
with	weight	history	and	mortality	risk.	Appl	Physiol	Nutr	Metab	2011;	36(4):	570-6.	
82.	 Najavits	 LM,	 Weiss	 RD.	 Variations	 in	 therapist	 effectiveness	 in	 the	 treatment	 of	
patients	with	substance	use	disorders:	an	empirical	review.	Addiction	1994;	89(6):	679-88.	
83.	 Miller	 W,	 Rollnick	 S.	 Motivational	 interviewing:	 preparing	 people	 to	 change.	 New	
York:	The	Guildford	Press;	2002.	
84.	 Rapoport	 L,	 Pearson	D.	 Health	 Behaviour	 Change	 In:	 Thomas	 B,	 ed.	 The	Manual	 of	
Dietetic	Practice.	Oxford	Blackwell	Science	2007.	



	 84	

85.	 Lent	MR,	Vander	Veur	SS,	Peters	JC,	et	al.	Initial	weight	loss	goals:	have	they	changed	
and	do	they	matter?	Obesity	Science	&	Practice	2016;	2(2):	154-61.	
86.	 Linne	Y,	Hemmingsson	E,	Adolfsson	B,	Ramsten	J,	Rossner	S.	Patient	expectations	of	
obesity	 treatment-the	experience	 from	a	day-care	unit.	 Int	J	Obes	Relat	Metab	Disord	2002;	
26(5):	739-41.	
87.	 Durant	 NH,	 Joseph	 RP,	 Affuso	 OH,	 Dutton	 GR,	 Robertson	HT,	 Allison	 DB.	 Empirical	
Evidence	 Does	 Not	 Support	 an	 Association	 between	 Less	 Ambitious	 Pre-Treatment	 Goals	
and	Better	Treatment	Outcomes:	A	Meta-Analysis.	Obesity	reviews	:	an	official	journal	of	the	
International	Association	for	the	Study	of	Obesity	2013;	14(7):	532-40.	
88.	 Crawford	 R,	 Glover	 L.	 The	 impact	 of	 pre-treatment	 weight-loss	 expectations	 on	
weight	 loss,	 weight	 regain,	 and	 attrition	 in	 people	 who	 are	 overweight	 and	 obese:	 A	
systematic	review	of	the	literature.	British	Journal	of	Health	Psychology	2012;	17(3):	609-30.	
89.	 Avery	A,	Langley‐Evans	SC,	Harrington	M,	Swift	 JA.	Setting	targets	 leads	to	greater	
long‐ term	 weight	 losses	 and	 ‘unrealistic’ 	 targets	 increase	 the	 effect	 in	 a	 large	
community‐based	commercial	weight	management	group.	Journal	of	Human	Nutrition	and	
Dietetics	2016;	29(6):	687-96.	
90.	 Wadden	TA,	 Steen	SN,	Wingate	BJ,	 Foster	GD.	Psychosocial	 consequences	of	weight	
reduction:	how	much	weight	loss	is	enough?	Am	J	Clin	Nutr	1996;	63(3	Suppl):	461S-5S.	
91.	 Foster	 GD,	 Wadden	 TA,	 Vogt	 RA,	 Brewer	 G.	 What	 is	 a	 reasonable	 weight	 loss?	
Patients'	expectations	and	evaluations	of	obesity	treatment	outcomes.	J	Consult	Clin	Psychol	
1997;	65(1):	79-85.	
92.	 Rollnick	 S,	 Mason	 P,	 Butler	 C.	 Health	 behaviour	 change	 Edinburgh	 Churchill	
Livingstone	1999.	
93.	 Miller	 W,	 Rollnick	 S.	 Motivational	 interviewing:	 preparing	 people	 to	 change.	 New	
York	The	Guildford	Press;	2002.	
94.	 Croker	H,	Pearson	D.	Changing	Health	Behaviour	 In:	Gandy	 J,	ed.	Manual	of	DIetetic	
Practice	Wiley-Blackwell;	2014.	
95.	 Stunkard	A.	Talking	with	patients.	New	York	Raven	Press;	1993.	
96.	 Wadden	T,	Wingate	B.	 Compassionate	 treatment	of	 the	obese	 individual.	New	York	
Basic	Books;	1995.	
97.	 Sjostrom	 D.	 Fat	 cells	 and	 body	 weight.	 In:	 Stunkard	 A,	 ed.	 Obesity	 Phiilidelphia:	
Saunders,WB;	1980:	72-100.	
98.	 Stunkard	AJ,	Sorensen	TI,	Hanis	C,	et	al.	An	adoption	study	of	human	obesity.	N	Engl	J	
Med	1986;	314(4):	193-8.	
99.	 Noble	RE.	The	incidence	of	parental	obesity	in	overweight	individuals.	Int	J	Eat	Disord	
1997;	22(3):	265-71.	
100.	 Bouchard	C,	Tremblay	A,	Despres	JP,	et	al.	The	response	to	long-term	overfeeding	in	
identical	twins.	N	Engl	J	Med	1990;	322(21):	1477-82.	
101.	 Meisel	SF,	Wardle	J.	Responses	to	FTO	genetic	test	feedback	for	obesity	in	a	sample	of	
overweight	adults:	a	qualitative	analysis.	Genes	Nutr	2014;	9(1):	374.	
102.	 Meisel	SF,	Wardle	J.	 'Battling	my	biology':	psychological	effects	of	genetic	testing	for	
risk	of	weight	gain.	J	Genet	Couns	2014;	23(2):	179-86.	
103.	 Celis-Morales	C,	Marsaux	CF,	Livingstone	KM,	et	al.	Can	genetic-based	advice	help	you	
lose	weight?	 Findings	 from	 the	 Food4Me	 European	 randomized	 controlled	 trial.	Am	 J	Clin	
Nutr	2017;	105(5):	1204-13.	
104.	 Kushner	RF,	Blatner	DJ.	Risk	assessment	of	 the	overweight	and	obese	patient.	 J	Am	
Diet	Assoc	2005;	105(5	Suppl	1):	S53-62.	
105.	 Pearson	D,	Grace	C.	Weight	Managment:	A	Practitioners	Guide	Wiley	Blackwell	2012.	



	 85	

106.	 Wyatt	HR,	Grunwald	GK,	Mosca	CL,	Klem	ML,	Wing	RR,	Hill	JO.	Long-term	weight	loss	
and	breakfast	in	subjects	in	the	National	Weight	Control	Registry.	Obes	Res	2002;	10(2):	78-
82.	
107.	 Schlundt	 DG,	 Hill	 JO,	 Sbrocco	 T,	 Pope-Cordle	 J,	 Kasser	 T.	 Obesity:	 a	 biogenetic	 or	
biobehavioral	problem.	Int	J	Obes	1990;	14(9):	815-28.	
108.	 Shigeta	H,	Shigeta	M,	Nakazawa	A,	Nakazawa	N,	Yoshikawa	T.	Lifestyle,	obesity	and	
insulin	resistance.	Diabetes	Care	2001;	24:	608.	
109.	 Kirk	 S,	 Hill	 A.	 Exploring	 the	 food	 beliefs	 and	 eating	 behaviour	 of	 successful	 and	
unsuccessful	dieters	J	Hum	Nutr	Diet	1997;	10:	331-41.	
110.	 Tucker	L,	Peterson	P.	Variation	in	energy	intake	across	7consequetive	days	and	body	
fat	percentages	in	280	middle	age	women.	Obes	Res	2000;	8	(suppl	1	):	86S.	
111.	 Costanzo	PR,	Reichmann	SK,	Friedman	KE,	Musante	GJ.	The	mediating	effect	of	eating	
self-efficacy	on	the	relationship	between	emotional	arousal	and	overeating	in	the	treatment-
seeking	obese.	Eat	Behav	2001;	2(4):	363-8.	
112.	 Schlundt	DG,	Hill	 JO,	Sbrocco	T,	Pope-Cordle	 J,	Sharp	T.	The	role	of	breakfast	 in	 the	
treatment	of	obesity:	a	randomized	clinical	trial.	Am	J	Clin	Nutr	1992;	55(3):	645-51.	
113.	 Dhurandhar	 EJ,	 Dawson	 J,	 Alcorn	 A,	 et	 al.	 The	 effectiveness	 of	 breakfast	
recommendations	 on	 weight	 loss:	 a	 randomized	 controlled	 trial.	 Am	 J	 Clin	 Nutr	 2014;	
100(2):	507-13.	
114.	 Geliebter	A,	Astbury	NM,	Aviram-Friedman	R,	Yahav	E,	Hashim	S.	Skipping	breakfast	
leads	to	weight	loss	but	also	elevated	cholesterol	compared	with	consuming	daily	breakfasts	
of	 oat	 porridge	 or	 frosted	 cornflakes	 in	 overweight	 individuals:	 a	 randomised	 controlled	
trial.	J	Nutr	Sci	2014;	3:	e56.	
115.	 Kulovitz	 MG,	 Kravitz	 LR,	 Mermier	 C,	 et	 al.	 Potential	 role	 of	 meal	 frequency	 as	 a	
strategy	 for	weight	 loss	 and	 health	 in	 overweight	 or	 obese	 adults.	Nutrition	 2014;	30(4):	
386-92.	
116.	 Bruce	 B,	 Wilfley	 D.	 Binge	 eating	 among	 the	 overweight	 population:	 a	 serious	 and	
prevalent	problem.	J	Am	Diet	Assoc	1996;	96(1):	58-61.	
117.	 Spitzer	RL,	Yanovski	S,	Wadden	T,	et	al.	Binge	eating	disorder:	its	further	validation	in	
a	multisite	study.	Int	J	Eat	Disord	1993;	13(2):	137-53.	
118.	 Dingemans	AE,	 Bruna	MJ,	 van	 Furth	 EF.	 Binge	 eating	 disorder:	 a	 review.	 Int	 J	Obes	
Relat	Metab	Disord	2002;	26(3):	299-307.	
119.	 Association	 AP.	 Binge-eating	 disorder.	 	 Diagnostic	 &	 Statistical	 Manual	 of	 Mental	
Disorders	Arlington	American	Psychiatric	Association	2013:	350-3.	
120.	 National	Institute	for	Clinical	Excellence.	Eating	disorders:	Recognition	and	treatment	
2017.	
121.	 Schoeller	 DA.	 Measurement	 of	 energy	 expenditure	 in	 free-living	 humans	 by	 using	
doubly	labeled	water.	J	Nutr	1988;	118(11):	1278-89.	
122.	 Taren	 DL,	 Tobar	 M,	 Hill	 A,	 et	 al.	 The	 association	 of	 energy	 intake	 bias	 with	
psychological	scores	of	women.	Eur	J	Clin	Nutr	1999;	53(7):	570-8.	
123.	 Vuckovic	 N,	 Ritenbaugh	 C,	 Taren	 DL,	 Tobar	 M.	 A	 qualitative	 study	 of	 participants'	
experiences	with	dietary	assessment.	J	Am	Diet	Assoc	2000;	100(9):	1023-8.	
124.	 England	CY,	Andrews	RC,	 Jago	R,	Thompson	JL.	A	systematic	review	of	brief	dietary	
questionnaires	 suitable	 for	 clinical	 use	 in	 the	 prevention	 and	 management	 of	 obesity,	
cardiovascular	disease	and	type	2	diabetes.	Eur	J	Clin	Nutr	2015;	69(9):	977-1003.	
125.	 Gans	KM,	Ross	E,	Barner	CW,	Wylie-Rosett	J,	McMurray	J,	Eaton	C.	REAP	and	WAVE:	
new	tools	to	rapidly	assess/discuss	nutrition	with	patients.	J	Nutr	2003;	133(2):	556S-62S.	
126.	 World	Health	Organisation.	 The	Alcohol	 Use	Disorders	 Test	 -	 Guidelines	 for	 Use	 in	
Primary	Care,	2nd	edition		



	 86	

127.	 Burke	 LE,	 Conroy	MB,	 Sereika	 SM,	 et	 al.	 The	 effect	 of	 electronic	 self-monitoring	 on	
weight	 loss	 and	 dietary	 intake:	 a	 randomized	 behavioral	 weight	 loss	 trial.	Obesity	 (Silver	
Spring)	2011;	19(2):	338-44.	
128.	 Lieffers	 JR,	 Hanning	 RM.	 Dietary	 assessment	 and	 self-monitoring	 with	 nutrition	
applications	for	mobile	devices.	Can	J	Diet	Pract	Res	2012;	73(3):	e253-60.	
129.	 Carter	MC,	Burley	VJ,	Nykjaer	C,	Cade	JE.	Adherence	to	a	smartphone	application	for	
weight	 loss	compared	 to	website	and	paper	diary:	pilot	 randomized	controlled	 trial.	 J	Med	
Internet	Res	2013;	15(4):	e32.	
130.	 Spahn	JM,	Reeves	RS,	Keim	KS,	et	al.	State	of	the	evidence	regarding	behavior	change	
theories	and	strategies	in	nutrition	counseling	to	facilitate	health	and	food	behavior	change.	J	
Am	Diet	Assoc	2010;	110(6):	879-91.	
131.	 Tudor-Locke	 C,	 Bassett	 DR,	 Jr.	 How	 many	 steps/day	 are	 enough?	 Preliminary	
pedometer	indices	for	public	health.	Sports	Med	2004;	34(1):	1-8.	
132.	 The	 Department	 of	 Health.	 The	 general	 practice	 physical	 activity	 questionnaire	
[GPPAQ];	A	screenign	tool	to	assess	adult	physical	activity	levels	in	primary	care	2009.	
133.	 National	 Institute	 for	Clinical	Excellence.	Physical	activity:	Brief	advice	 for	adults	 in	
primary	care,	2013		
134.	 Shaw	 K,	 Gennat	 H,	 O'Rourke	 P,	 Del	 Mar	 C.	 Exercise	 for	 overweight	 and	 obesity.	
Cochrane	database	of	systematic	reviews	2006.	
135.	 British	 Dietetic	 Association	 BDA.	 Obesity	 treatment:	 future	 directions	 for	 the	
contribution	of	dietitians.	J	Hum	Nutr	Diet	1997;	10:	95-101.	
136.	 Haus	G,	Hoerr	SL,	Mavis	B,	Robison	J.	Key	modifiable	factors	in	weight	maintenance:	
fat	intake,	exercise,	and	weight	cycling.	J	Am	Diet	Assoc	1994;	94(4):	409-13.	
137.	 Fairburn	C.	Overcoming	binge	eating	Guliford	Press;	1995.	
138.	 Appel	LJ,	Moore	TJ,	Obarzanek	E,	et	al.	A	clinical	trial	of	the	effects	of	dietary	patterns	
on	blood	pressure.	DASH	Collaborative	Research	Group.	N	Engl	J	Med	1997;	336(16):	1117-
24.	
139.	 Premier	 Collaborative	 Research	 Group,	 .	 Effects	 of	 comprehensive	 lifestyle	
modification	on	blood	pressure	control	JAMA	2003;	289:	2083-93.	
140.	 Jenkins	DJ,	Kendall	CW,	Marchie	A,	et	al.	Direct	comparison	of	a	dietary	portfolio	of	
cholesterol-lowering	foods	with	a	statin	in	hypercholesterolemic	participants.	Am	J	Clin	Nutr	
2005;	81(2):	380-7.	
141.	 de	Lorgeril	M,	Salen	P,	Martin	JL,	Monjaud	I,	Delaye	J,	Mamelle	N.	Mediterranean	diet,	
traditional	 risk	 factors,	 and	 the	 rate	 of	 cardiovascular	 complications	 after	 myocardial	
infarction:	final	report	of	the	Lyon	Diet	Heart	Study.	Circulation	1999;	99(6):	779-85.	
142.	 JBS2.	Joint	British	Societies'	guidelines	on	the	prevention	of	cardiovascular	disease	in	
clincal	practice.	Heart	2005;	91(Suppl	V):	V1-V52.	
143.	 Scientifica	Advisory	Committee	on	Nutrition.	Carbohydrates	and	Health	SACN	2015.	
144.	 Levy	L,	Tedstone	A.	UK	Dietary	Policy	 for	 the	Prevention	of	Cardiovascular	Disease.	
Healthcare	(Basel)	2017;	5(1).	
145.	 Howard	 BV,	 Van	 Horn	 L,	 Hsia	 J,	 et	 al.	 Low-fat	 dietary	 pattern	 and	 risk	 of	
cardiovascular	 disease:	 the	 Women's	 Health	 Initiative	 Randomized	 Controlled	 Dietary	
Modification	Trial.	JAMA	2006;	295(6):	655-66.	
146.	 Hooper	L,	Abdelhamid	A,	Moore	HJ,	Douthwaite	W,	Skeaff	CM,	Summerbell	CD.	Effect	
of	 reducing	 total	 fat	 intake	 on	 body	 weight:	 systematic	 review	 and	 meta-analysis	 of	
randomised	controlled	trials	and	cohort	studies.	BMJ	2012;	345:	e7666.	
147.	 Blundell	JE,	Stubbs	RJ.	High	and	low	carbohydrate	and	fat	intakes:	limits	imposed	by	
appetite	and	palatability	and	their	implications	for	energy	balance.	Eur	J	Clin	Nutr	1999;	53	
Suppl	1:	S148-65.	



	 87	

148.	 Drewnowski	A.	Taste	preferences	and	food	intake.	Annu	Rev	Nutr	1997;	17:	237-53.	
149.	 Flatt	 JP.	Use	and	storage	of	carbohydrate	and	fat.	Am	J	Clin	Nutr	1995;	61(4	Suppl):	
952S-9S.	
150.	 Lissner	L,	Levitsky	DA,	Strupp	BJ,	Kalkwarf	HJ,	Roe	DA.	Dietary	fat	and	the	regulation	
of	energy	intake	in	human	subjects.	Am	J	Clin	Nutr	1987;	46(6):	886-92.	
151.	 Stubbs	 RJ,	 Harbron	 CG,	 Prentice	 AM.	 Covert	 manipulation	 of	 the	 dietary	 fat	 to	
carbohydrate	 ratio	of	 isoenergetically	dense	diets:	effect	on	 food	 intake	 in	 feeding	men	ad	
libitum.	Int	J	Obes	Relat	Metab	Disord	1996;	20(7):	651-60.	
152.	 Stubbs	 RJ,	 Ritz	 P,	 Coward	 WA,	 Prentice	 AM.	 Covert	 manipulation	 of	 the	 ratio	 of	
dietary	fat	to	carbohydrate	and	energy	density:	effect	on	food	intake	and	energy	balance	in	
free-living	men	eating	ad	libitum.	Am	J	Clin	Nutr	1995;	62(2):	330-7.	
153.	 Hooper	L,	Abdelhamid	A,	Bunn	D,	Brown	T,	Summerbell	CD,	Skeaff	CM.	Effects	of	total	
fat	intake	on	body	weight.	Cochrane	Database	Syst	Rev	2015;	(8):	CD011834.	
154.	 The	 Look	 Ahead	 Research	 Group.	 Eight-Year	 Weight	 Losses	 with	 an	 Intensive	
Lifestyle	Intervention:	The	Look	AHEAD	Study.	Obesity	(Silver	Spring,	Md)	2014;	22(1):	5-13.	
155.	 The	 Look	 Ahead	 Research	 Group.	 The	 Look	 AHEAD	 Study:	 A	 Description	 of	 the	
Lifestyle	 Intervention	 and	 the	 Evidence	 Supporting	 It.	 Obesity	 (Silver	 Spring,	 Md)	 2006;	
14(5):	737-52.	
156.	 Makris	A,	 Foster	GD.	Dietary	 approaches	 in	 the	 treatment	of	 obesity	 In:	Wadden	T,	
Stunkard	A,	Berkowitz	R,	eds.	Psychiatric	Clinics	of	North	America;	2005:	117-39.	
157.	 Piers	 LS,	 Walker	 KZ,	 Stoney	 RM,	 Soares	 MJ,	 O'Dea	 K.	 The	 influence	 of	 the	 type	 of	
dietary	fat	on	postprandial	fat	oxidation	rates:	monounsaturated	(olive	oil)	vs	saturated	fat	
(cream).	Int	J	Obes	Relat	Metab	Disord	2002;	26(6):	814-21.	
158.	 Soares	MJ,	Cummings	SJ,	Mamo	JC,	Kenrick	M,	Piers	LS.	The	acute	effects	of	olive	oil	v.	
cream	on	postprandial	 thermogenesis	 and	 substrate	oxidation	 in	postmenopausal	women.	
Br	J	Nutr	2004;	91(2):	245-52.	
159.	 Piers	LS,	Walker	KZ,	 Stoney	RM,	 Soares	MJ,	O'Dea	K.	 Substitution	of	 saturated	with	
monounsaturated	 fat	 in	 a	4-week	diet	 affects	 body	weight	 and	 composition	of	 overweight	
and	obese	men.	Br	J	Nutr	2003;	90(3):	717-27.	
160.	 Tobias	DK,	 Chen	M,	Manson	 JE,	 Ludwig	DS,	Willett	W,	Hu	 FB.	 Effect	 of	 low-fat	 diet	
interventions	 versus	 other	 diet	 interventions	 on	 long-term	 weight	 change	 in	 adults:	 a	
systematic	review	and	meta-analysis.	Lancet	Diabetes	Endocrinol	2015;	3(12):	968-79.	
161.	 de	 Souza	 RJ,	 Bray	 GA,	 Carey	 VJ,	 et	 al.	 Effects	 of	 4	weight-loss	 diets	 differing	 in	 fat,	
protein,	 and	 carbohydrate	 on	 fat	mass,	 lean	mass,	 visceral	 adipose	 tissue,	 and	hepatic	 fat:	
results	from	the	POUNDS	LOST	trial.	Am	J	Clin	Nutr	2012;	95(3):	614-25.	
162.	 Truby	 H,	 Baic	 S,	 deLooy	 A,	 et	 al.	 Randomised	 controlled	 trial	 of	 four	 commercial	
weight	 loss	 programmes	 in	 the	 UK:	 initial	 findings	 from	 the	 BBC	 "diet	 trials".	Bmj	 2006;	
332(7553):	1309-14.	
163.	 Sacks	FM,	Lichtenstein	AH,	Wu	JHY,	et	al.	Dietary	Fats	and	Cardiovascular	Disease:	A	
Presidential	Advisory	From	 the	American	Heart	Association.	Circulation	 2017;	136(3):	 e1-
e23.	
164.	 Frost	GS,	Masters	K,	King	C,	et	al.	A	new	method	of	energy	prescription	 to	 improve	
weight	loss	J	Hum	Nutr	Diet	1991;	4:	369-73.	
165.	 Avenell	A,	Broom	J,	Brown	J,	Poobalan	A,	Ancott	L,	Stearns	S.	Systematic	review	of	the	
long-term	effects	and	economic	consequences	of	treatments	for	obesity	and	implications	for	
health	improvements	Winchester	England:	Helath	Technology	Assessment	2004.	
166.	 Department	of	Health.	Dietary	reference	values	for	food,energy	and	nutrients	for	the	
United	Kingdom.	London	HMSO,	1991.	



	 88	

167.	 Ravussin	 E,	 Bogardus	 C.	 A	 brief	 overview	 of	 human	 energy	 metabolism	 and	 its	
relationship	to	essential	obesity.	Am	J	Clin	Nutr	1992;	55(1	Suppl):	242S-5S.	
168.	 Judges	 D,	 Knight	 A,	 Graham	 E,	 Goff	 LM.	 Estimating	 energy	 requirements	 in	
hospitalised	 underweight	 and	 obese	 patients	 requiring	 nutritional	 support:	 a	 survey	 of	
dietetic	practice	in	the	United	Kingdom.	Eur	J	Clin	Nutr	2012;	66(3):	394-8.	
169.	 Frankenfield	 DC,	 Rowe	WA,	 Smith	 JS,	 Cooney	 RN.	 Validation	 of	 several	 established	
equations	 for	 resting	metabolic	 rate	 in	 obese	 and	nonobese	people.	 J	Am	Diet	Assoc	 2003;	
103(9):	1152-9.	
170.	 Mifflin	 MD,	 St	 Jeor	 ST,	 Hill	 LA,	 Scott	 BJ,	 Daugherty	 SA,	 Koh	 YO.	 A	 new	 predictive	
equation	for	resting	energy	expenditure	in	healthy	individuals.	Am	J	Clin	Nutr	1990;	51(2):	
241-7.	
171.	 Academy	of	Nutriton	and	Dietetics.	Nutrition	Care	Manual	2011.	
172.	 Frankenfield	D,	Roth-Yousey	L,	 Compher	C.	 Comparison	of	 predictive	 equations	 for	
resting	metabolic	rate	in	healthy	nonobese	and	obese	adults:	a	systematic	review.	J	Am	Diet	
Assoc	2005;	105(5):	775-89.	
173.	 Weijs	 PJ.	 Validity	 of	 predictive	 equations	 for	 resting	 energy	 expenditure	 in	 US	 and	
Dutch	overweight	and	obese	class	I	and	II	adults	aged	18-65	y.	Am	J	Clin	Nutr	2008;	88(4):	
959-70.	
174.	 Madden	 AM,	 Mulrooney	 HM,	 Shah	 S.	 Estimation	 of	 energy	 expenditure	 using	
prediction	equations	 in	overweight	and	obese	adults:	a	systematic	review.	 J	Hum	Nutr	Diet	
2016;	29(4):	458-76.	
175.	 Scientific	 Advisory	 Committee	 on	 Nutrition.	 Dietary	 Reference	 Values	 for	 Energy	
London	TSO,	2011.	
176.	 Subar	AF,	Kipnis	V,	Troiano	RP,	et	al.	Using	intake	biomarkers	to	evaluate	the	extent	
of	dietary	misreporting	 in	a	 large	 sample	of	adults:	 the	OPEN	study.	Am	J	Epidemiol	 2003;	
158(1):	1-13.	
177.	 Tooze	 JA,	 Schoeller	 DA,	 Subar	 AF,	 Kipnis	 V,	 Schatzkin	 A,	 Troiano	 RP.	 Total	 daily	
energy	 expenditure	 among	middle-aged	men	 and	women:	 the	OPEN	Study.	Am	J	Clin	Nutr	
2007;	86(2):	382-7.	
178.	 Heymsfield	 SB,	 Harp	 JB,	 Reitman	 ML,	 et	 al.	 Why	 do	 obese	 patients	 not	 lose	 more	
weight	when	treated	with	low-calorie	diets?	A	mechanistic	perspective.	Am	J	Clin	Nutr	2007;	
85(2):	346-54.	
179.	 Heshka	S,	Anderson	JW,	Atkinson	RL,	et	al.	Weight	loss	with	self-help	compared	with	
a	structured	commercial	program:	a	randomized	trial.	JAMA	2003;	289(14):	1792-8.	
180.	 Torgerson	 JS,	 Hauptman	 J,	 Boldrin	 MN,	 Sjostrom	 L.	 XENical	 in	 the	 prevention	 of	
diabetes	in	obese	subjects	(XENDOS)	study:	a	randomized	study	of	orlistat	as	an	adjunct	to	
lifestyle	changes	for	the	prevention	of	type	2	diabetes	in	obese	patients.	Diabetes	Care	2004;	
27(1):	155-61.	
181.	 Scottish	 Intercollegiate	 Guidelines	 Network,	 .	 Obesity	 in	 Scotland	 1996.	 A	 national	
guideline	for	use	in	Scotland	Edinburgh	SIGN	1996.	
182.	 Wing	RR,	Jeffery	RW,	Burton	LR,	Thorson	C,	Nissinoff	KS,	Baxter	JE.	Food	provision	vs	
structured	meal	plans	 in	 the	behavioral	 treatment	of	obesity.	 Int	J	Obes	Relat	Metab	Disord	
1996;	20(1):	56-62.	
183.	 Keys	 A,	 Keys	 M.	 How	 to	 eat	 well	 and	 stay	 well	 the	 Mediterranean	 way	 New	 York	
Doubleday	1975.	
184.	 Sofi	F,	Cesari	F,	Abbate	R,	Gensini	GF,	Casini	A.	Adherence	to	Mediterranean	diet	and	
health	status:	meta-analysis.	BMJ	2008;	337:	a1344.	
185.	 Trichopoulou	A,	Costacou	T,	Bamia	C,	Trichopoulos	D.	Adherence	to	a	Mediterranean	
diet	and	survival	in	a	Greek	population.	N	Engl	J	Med	2003;	348(26):	2599-608.	



	 89	

186.	 Schroder	 H,	 Fito	 M,	 Estruch	 R,	 et	 al.	 A	 short	 screener	 is	 valid	 for	 assessing	
Mediterranean	diet	adherence	among	older	Spanish	men	and	women.	J	Nutr	2011;	141(6):	
1140-5.	
187.	 Estruch	R,	Ros	E,	Martinez-Gonzalez	MA.	Mediterranean	diet	for	primary	prevention	
of	cardiovascular	disease.	N	Engl	J	Med	2013;	369(7):	676-7.	
188.	 Martinez-Gonzalez	MA,	Salas-Salvado	J,	Estruch	R,	et	al.	Benefits	of	the	Mediterranean	
Diet:	Insights	From	the	PREDIMED	Study.	Prog	Cardiovasc	Dis	2015;	58(1):	50-60.	
189.	 Mente	A,	 de	Koning	 L,	 Shannon	HS,	Anand	 SS.	A	 systematic	 review	of	 the	 evidence	
supporting	a	causal	link	between	dietary	factors	and	coronary	heart	disease.	Arch	Intern	Med	
2009;	169(7):	659-69.	
190.	 Nordmann	 AJ,	 Suter-Zimmermann	 K,	 Bucher	 HC,	 et	 al.	 Meta-analysis	 comparing	
Mediterranean	 to	 low-fat	 diets	 for	 modification	 of	 cardiovascular	 risk	 factors.	 Am	 J	 Med	
2011;	124(9):	841-51	e2.	
191.	 Kastorini	CM,	Milionis	HJ,	Esposito	K,	Giugliano	D,	Goudevenos	JA,	Panagiotakos	DB.	
The	 effect	 of	 Mediterranean	 diet	 on	 metabolic	 syndrome	 and	 its	 components:	 a	 meta-
analysis	of	50	studies	and	534,906	individuals.	J	Am	Coll	Cardiol	2011;	57(11):	1299-313.	
192.	 Esposito	 K,	 Kastorini	 CM,	 Panagiotakos	 DB,	 Giugliano	 D.	 Mediterranean	 diet	 and	
metabolic	syndrome:	an	updated	systematic	review.	Rev	Endocr	Metab	Disord	2013;	14(3):	
255-63.	
193.	 Mancini	 JG,	 Filion	 KB,	 Atallah	 R,	 Eisenberg	 MJ.	 Systematic	 Review	 of	 the	
Mediterranean	Diet	for	Long-Term	Weight	Loss.	Am	J	Med	2016;	129(4):	407-15	e4.	
194.	 Willett	WC,	 Sacks	 F,	 Trichopoulou	 A,	 et	 al.	 Mediterranean	 diet	 pyramid:	 a	 cultural	
model	for	healthy	eating.	Am	J	Clin	Nutr	1995;	61(6	Suppl):	1402S-6S.	
195.	 Estruch	R,	Ros	E,	Salas-Salvado	J,	et	al.	Primary	prevention	of	cardiovascular	disease	
with	a	Mediterranean	diet.	N	Engl	J	Med	2013;	368(14):	1279-90.	
196.	 Buckland	G,	Bach	A,	Serra-Majem	L.	Obesity	and	the	Mediterranean	diet:	a	systematic	
review	of	observational	and	intervention	studies.	Obes	Rev	2008;	9(6):	582-93.	
197.	 Shai	 I,	 Schwarzfuchs	 D,	 Henkin	 Y,	 et	 al.	 Weight	 loss	 with	 a	 low-carbohydrate,	
Mediterranean,	or	low-fat	diet.	N	Engl	J	Med	2008;	359(3):	229-41.	
198.	 Esposito	K,	Maiorino	MI,	Ciotola	M,	et	al.	Effects	of	a	Mediterranean-style	diet	on	the	
need	for	antihyperglycemic	drug	therapy	in	patients	with	newly	diagnosed	type	2	diabetes:	a	
randomized	trial.	Ann	Intern	Med	2009;	151(5):	306-14.	
199.	 McManus	K,	Antinoro	L,	Sacks	F.	A	randomized	controlled	trial	of	a	moderate-fat,	low-
energy	diet	compared	with	a	 low	fat,	 low-energy	diet	 for	weight	 loss	 in	overweight	adults.	
Int	J	Obes	Relat	Metab	Disord	2001;	25(10):	1503-11.	
200.	 Elhayany	 A,	 Lustman	 A,	 Abel	 R,	 Attal-Singer	 J,	 Vinker	 S.	 A	 low	 carbohydrate	
Mediterranean	 diet	 improves	 cardiovascular	 risk	 factors	 and	 diabetes	 control	 among	
overweight	 patients	 with	 type	 2	 diabetes	 mellitus:	 a	 1-year	 prospective	 randomized	
intervention	study.	Diabetes	Obes	Metab	2010;	12(3):	204-9.	
201.	 Huo	 R,	 Du	 T,	 Xu	 Y,	 et	 al.	 Effects	 of	 Mediterranean-style	 diet	 on	 glycemic	 control,	
weight	 loss	 and	 cardiovascular	 risk	 factors	 among	 type	 2	 diabetes	 individuals:	 a	 meta-
analysis.	Eur	J	Clin	Nutr	2015;	69(11):	1200-8.	
202.	 Esposito	 K,	 Kastorini	 CM,	 Panagiotakos	 DB,	 Giugliano	 D.	 Mediterranean	 diet	 and	
weight	 loss:	meta-analysis	of	 randomized	controlled	 trials.	Metab	Syndr	Relat	Disord	2011;	
9(1):	1-12.	
203.	 Jenkins	DJ,	Wolever	TM,	Taylor	RH,	et	al.	Rate	of	digestion	of	foods	and	postprandial	
glycaemia	in	normal	and	diabetic	subjects.	Br	Med	J	1980;	281(6232):	14-7.	
204.	 Jenkins	 DJ,	Wolever	 TM,	 Taylor	 RH,	 et	 al.	 Glycemic	 index	 of	 foods:	 a	 physiological	
basis	for	carbohydrate	exchange.	Am	J	Clin	Nutr	1981;	34(3):	362-6.	



	 90	

205.	 Foster-Powell	K,	Holt	SH,	Brand-Miller	 JC.	 International	 table	of	glycemic	 index	and	
glycemic	load	values:	2002.	Am	J	Clin	Nutr	2002;	76(1):	5-56.	
206.	 Atkinson	F,	McMillan-Price	J,	Petocz	P,	Brand-Millar	J.	Physiological	validation	of	the	
concept	of	 glycaemic	 load	 in	mixed	meals	over	10	hours	 in	overweight	 females.	Asia	Pac	J	
Clin	Nutr	2004;	13	[suppl]:	S42.	
207.	 Brand-Millar	 J,	 Thomas	 M,	 Swan	 V,	 Ahmad	 Z,	 Petocz	 P,	 Colagiuri	 S.	 Physiological	
validation	of	the	concept	of	glyceamic	load	in	lean	young	adults		
J	Nutr	2003;	133:	2728-32.	
208.	 Brand-Miller	JC,	Holt	SH,	Pawlak	D,	Mcmillan	J.	Glycemic	index	and	obesity.	Am	J	Clin	
Nutr	2002;	76	[suppl]:	281S-5S.	
209.	 Brand-Millar	J.	Glycaemic	index	and	body	weight	Am	J	Clin	Nutr	2005;	81:	722-3.	
210.	 Sloth	B,	Krog-Mikkelsen	I,	Flint	A,	Tetans	I,	Astrup	A,	Raben	A.	Repy	to	J	Brand	Miller	
Am	J	Clin	Nutr	2005;	81:	723.	
211.	 McMillan-Price	 J,	 Brand-Miller	 J.	 Low-glycaemic	 index	 diets	 and	 body	 weight	
regulation.	Int	J	Obes	(Lond)	2006;	30	Suppl	3:	S40-6.	
212.	 Pawlak	 DB,	 Bryson	 JM,	 Denyer	 GS,	 Brand-Miller	 JC.	 High	 glycemic	 index	 starch	
promotes	 hypersecretion	 of	 insulin	 and	 higher	 body	 fat	 in	 rats	 without	 affecting	 insulin	
sensitivity.	J	Nutr	2001;	131(1):	99-104.	
213.	 Sloth	B,	Astrup	A.	Low	glycemic	index	diets	and	body	weight.	Int	J	Obes	(Lond)	2006;	
30	Suppl	3:	S47-51.	
214.	 Campbell	GJ,	Senior	AM,	Bell-Anderson	KS.	Metabolic	Effects	of	High	Glycaemic	Index	
Diets:	A	Systematic	Review	and	Meta-Analysis	of	Feeding	Studies	in	Mice	and	Rats.	Nutrients	
2017;	9(7).	
215.	 Thomas	 D,	 Elliot	 E,	 Baur	 L.	 Low	 glycaemic	 index	 or	 low	 glycaemic	 load	 diets	 for	
overweight	and	obesity	Cochrane	Database	of	Systematic	Reviews;	2007.	
216.	 Braunstein	CR,	Mejia	SB,	Stoiko	E,	et	al.	Effect	of	Low-Glycemic	Index/Load	Diets	on	
Body	 Weight:	 A	 Systematic	 Review	 and	 Meta-Analysis.	 The	 FASEB	 Journal	 2016;	 30(1	
Supplement):	906.9.	
217.	 Clar	C,	Al-Khudairy	L,	Loveman	E,	et	al.	Low	glycaemic	index	diets	for	the	prevention	
of	cardiovascular	disease.	Cochrane	Database	Syst	Rev	2017;	7:	CD004467.	
218.	 Sackner-Bernstein	J,	Kanter	D,	Kaul	S.	Dietary	Intervention	for	Overweight	and	Obese	
Adults:	 Comparison	 of	 Low-Carbohydrate	 and	 Low-Fat	 Diets.	 A	 Meta-Analysis.	 PLoS	 One	
2015;	10(10):	e0139817.	
219.	 Feinman	RD,	Pogozelski	WK,	Astrup	A,	et	al.	Dietary	carbohydrate	restriction	as	the	
first	approach	 in	diabetes	management:	 critical	 review	and	evidence	base.	Nutrition	2015;	
31(1):	1-13.	
220.	 Hashimoto	 Y,	 Fukuda	 T,	 Oyabu	 C,	 et	 al.	 Impact	 of	 low-carbohydrate	 diet	 on	 body	
composition:	meta-analysis	 of	 randomized	 controlled	 studies.	Obes	Rev	 2016;	17(6):	 499-
509.	
221.	 Mansoor	N,	Vinknes	KJ,	Veierod	MB,	Retterstol	K.	Effects	of	low-carbohydrate	diets	v.	
low-fat	diets	on	body	weight	and	cardiovascular	risk	factors:	a	meta-analysis	of	randomised	
controlled	trials.	Br	J	Nutr	2016;	115(3):	466-79.	
222.	 Naude	CE,	Schoonees	A,	Senekal	M,	Young	T,	Garner	P,	Volmink	J.	Low	carbohydrate	
versus	isoenergetic	balanced	diets	for	reducing	weight	and	cardiovascular	risk:	a	systematic	
review	and	meta-analysis.	PLoS	One	2014;	9(7):	e100652.	
223.	 Bueno	 NB,	 de	 Melo	 IS,	 de	 Oliveira	 SL,	 da	 Rocha	 Ataide	 T.	 Very-low-carbohydrate	
ketogenic	 diet	 v.	 low-fat	 diet	 for	 long-term	 weight	 loss:	 a	 meta-analysis	 of	 randomised	
controlled	trials.	Br	J	Nutr	2013;	110(7):	1178-87.	



	 91	

224.	 Clifton	 PM,	 Condo	 D,	 Keogh	 JB.	 Long	 term	 weight	 maintenance	 after	 advice	 to	
consume	 low	 carbohydrate,	 higher	 protein	 diets--a	 systematic	 review	 and	 meta	 analysis.	
Nutr	Metab	Cardiovasc	Dis	2014;	24(3):	224-35.	
225.	 Hu	T,	Mills	KT,	Yao	L,	et	al.	Effects	of	low-carbohydrate	diets	versus	low-fat	diets	on	
metabolic	 risk	 factors:	 a	 meta-analysis	 of	 randomized	 controlled	 clinical	 trials.	 Am	 J	
Epidemiol	2012;	176	Suppl	7:	S44-54.	
226.	 van	Wyk	HJ,	Davis	RE,	Davies	JS.	A	critical	review	of	low-carbohydrate	diets	in	people	
with	Type	2	diabetes.	Diabet	Med	2016;	33(2):	148-57.	
227.	 Dyson	P.	Low	Carbohydrate	Diets	and	Type	2	Diabetes:	What	is	the	Latest	Evidence?	
Diabetes	Ther	2015;	6(4):	411-24.	
228.	 Ajala	O,	English	P,	Pinkney	J.	Systematic	review	and	meta-analysis	of	different	dietary	
approaches	to	the	management	of	type	2	diabetes.	Am	J	Clin	Nutr	2013;	97(3):	505-16.	
229.	 Schwingshackl	L,	Hoffmann	G.	Comparison	of	effects	of	long-term	low-fat	vs	high-fat	
diets	on	blood	 lipid	 levels	 in	overweight	or	obese	patients:	a	 systematic	 review	and	meta-
analysis.	J	Acad	Nutr	Diet	2013;	113(12):	1640-61.	
230.	 Nordmann	AJ,	Nordmann	A,	Briel	M,	et	al.	Effects	of	low-carbohydrate	vs	low-fat	diets	
on	 weight	 loss	 and	 cardiovascular	 risk	 factors:	 a	 meta-analysis	 of	 randomized	 controlled	
trials.	Arch	Intern	Med	2006;	166(3):	285-93.	
231.	 Bilsborough	SA,	Crowe	TC.	Low-carbohydrate	diets:	what	are	the	potential	short-	and	
long-term	health	implications?	Asia	Pac	J	Clin	Nutr	2003;	12(4):	396-404.	
232.	 Noto	H,	Goto	A,	Tsujimoto	T,	Noda	M.	Low-carbohydrate	diets	and	all-cause	mortality:	
a	 systematic	 review	 and	 meta-analysis	 of	 observational	 studies.	 PLoS	 One	 2013;	 8(1):	
e55030.	
233.	 Elidottir	 AS,	 Halldorsson	 TI,	 Gunnarsdottir	 I,	 Ramel	 A.	 Dietary	 Intake	 and	
Cardiovascular	Risk	 Factors	 in	 Icelanders	 Following	Voluntarily	 a	 Low	Carbohydrate	Diet.	
PLoS	One	2016;	11(8):	e0156655.	
234.	 Guess	 N.	 Dietary	 intake	 in	 people	 consuming	 a	 reduced-carbohydrate	 diet	 in	 the	
National	Diet	and	Nutrition	Survey.	J	Hum	Nutr	Diet	2017;	30(3):	360-8.	
235.	 World	 	 Health	 Organisation.	 Red	meat	 and	 processed	meat.	 Geneva:	World	 Health	
Organisation	2015.	
236.	 Tirosh	 A,	 Golan	 R,	 Harman-Boehm	 I,	 et	 al.	 Renal	 function	 following	 three	 distinct	
weight	loss	dietary	strategies	during	2	years	of	a	randomized	controlled	trial.	Diabetes	Care	
2013;	36(8):	2225-32.	
237.	 Oyabu	 C,	 Hashimoto	 Y,	 Fukuda	 T,	 et	 al.	 Impact	 of	 low-carbohydrate	 diet	 on	 renal	
function:	a	meta-analysis	of	over	1000	individuals	from	nine	randomised	controlled	trials.	Br	
J	Nutr	2016;	116(4):	632-8.	
238.	 Friedman	AN,	 Ogden	 LG,	 Foster	 GD,	 et	 al.	 Comparative	 effects	 of	 low-carbohydrate	
high-protein	versus	low-fat	diets	on	the	kidney.	Clin	J	Am	Soc	Nephrol	2012;	7(7):	1103-11.	
239.	 Brinkworth	GD,	Buckley	JD,	Noakes	M,	Clifton	PM.	Renal	function	following	long-term	
weight	loss	in	individuals	with	abdominal	obesity	on	a	very-low-carbohydrate	diet	vs	high-
carbohydrate	diet.	J	Am	Diet	Assoc	2010;	110(4):	633-8.	
240.	 Reddy	ST,	Wang	CY,	Sakhaee	K,	Brinkley	L,	Pak	CY.	Effect	of	low-carbohydrate	high-
protein	diets	on	acid-base	balance,	stone-forming	propensity,	and	calcium	metabolism.	Am	J	
Kidney	Dis	2002;	40(2):	265-74.	
241.	 Foster	GD,	Wyatt	HR,	Hill	JO,	et	al.	Weight	and	metabolic	outcomes	after	2	years	on	a	
low-carbohydrate	 versus	 low-fat	 diet:	 a	 randomized	 trial.	 Ann	 Intern	 Med	 2010;	 153(3):	
147-57.	
242.	 Carter	 JD,	 Vasey	 FB,	 Valeriano	 J.	 The	 effect	 of	 a	 low-carbohydrate	 diet	 on	 bone	
turnover.	Osteoporos	Int	2006;	17(9):	1398-403.	



	 92	

243.	 Heymsfield	 SB,	 van	 Mierlo	 CA,	 van	 der	 Knaap	 HC,	 Heo	 M,	 Frier	 HI.	 Weight	
management	using	a	meal	replacement	strategy:	meta	and	pooling	analysis	from	six	studies.	
Int	J	Obes	Relat	Metab	Disord	2003;	27(5):	537-49.	
244.	 Rolls	 BJ,	 Morris	 EL,	 Roe	 LS.	 Portion	 size	 of	 food	 affects	 energy	 intake	 in	 normal-
weight	and	overweight	men	and	women.	Am	J	Clin	Nutr	2002;	76(6):	1207-13.	
245.	 Wadden	TA,	West	DS,	Neiberg	RH,	et	al.	One-year	weight	 losses	 in	the	Look	AHEAD	
study:	factors	associated	with	success.	Obesity	(Silver	Spring)	2009;	17(4):	713-22.	
246.	 The	 Look	 AHEAD	 Research	 Group.	 Cardiovascular	 effects	 of	 intensive	 lifestyle	
intervention	in	type	2	diabetes	NEJM	2013;	369:	145-54.	
247.	 Noronha	 JC,	 Mejia	 SB,	 Braunstein	 CR,	 et	 al.	 Liquid	 Meal	 Replacements	 Improve	
Glycemic	Control:	A	Systematic	Review	and	Meta-Analysis	of	Randomized	Controlled	Trials	
Image	9.	Canadian	Journal	of	Diabetes;	40(5):	S14.	
248.	 Dietitians	Association	of	Australia.	DAA	Best	practice	guideliens	for	the	treatment	of	
overweight	and	obesity	in	adults	DAA,	2012.	
249.	 National	Heart	Lung	and	Blood	Institute.	Managing	overweight	and	obesity	in	adults.	
Systematic	evidence	review	from	the	obesity	expert	panel.	,	2012.	
250.	 Lopez	 Barron	 G,	 Bacardi	 Gascon	 M,	 De	 Lira	 Garcia	 C,	 Jimenez	 Cruz	 A.	 [Meal	
replacement	efficacy	on	long-term	weight	loss:	a	systematic	review].	Nutr	Hosp	2011;	26(6):	
1260-5.	
251.	 Lee	 C,	 Chee	 W.	 Translation	 of	 evidence	 to	 clinical	 practice	 for	 use	 of	 meal	
replacements	in	weight	loss	and	obesity-lessons	learned	from	research	studies	JNutrFoodSci	
2016;	6:	541.	
252.	 Nackers	LM,	Ross	KM,	Perri	MG.	The	association	between	rate	of	 initial	weight	 loss	
and	long-term	success	in	obesity	treatment:	does	slow	and	steady	win	the	race?	Int	J	Behav	
Med	2010;	17(3):	161-7.	
253.	 Unick	 JL,	 Leahey	 T,	 Kent	 K,	 Wing	 RR.	 Examination	 of	 whether	 early	 weight	 loss	
predicts	1-year	weight	loss	among	those	enrolled	in	an	Internet-based	weight	loss	program.	
Int	J	Obes	(Lond)	2015;	39(10):	1558-60.	
254.	 Purcell	K,	Sumithran	P,	Prendergast	LA,	Bouniu	CJ,	Delbridge	E,	Proietto	J.	The	effect	
of	 rate	 of	 weight	 loss	 on	 long-term	 weight	 management:	 a	 randomised	 controlled	 trial.	
Lancet	Diabetes	Endocrinol	2014;	2(12):	954-62.	
255.	 Atkinson	 RL,	 Dietz	W,	 Foreyt	 J.	 Very	 low	 calorie	 diets.	 National	 Task	 Force	 on	 the	
Prevention	and	Treatment	of	Obesity,	National	Institute	of	Health	JAMA	1993;	270:	967-74.	
256.	 Alimentarius	C.	Codex	standard	for	formula	foods	for	use	in	very	low	energy	diets	for	
weight	reduction	Italy	1995.	
257.	 European	 Food	 Safety	 Authority.	 Scientific	 opinion	 on	 the	 essential	 composition	 of	
total	diet	replacemnts	for	weight	control.	EFSA	Journal	2015;	13:	3957.	
258.	 Felig	P.	Very-low-calorie	protein	diets.	N	Engl	J	Med	1984;	310(9):	589-91.	
259.	 SCOOP.	 Reports	 on	 tasks	 for	 scientific	 cooperation.	 Collection	 of	 data	 on	 products	
intended	for	use	in	very	low	calorie	diets.	Report	of	events	particpating	in	task	7.3.	,	2002.	
260.	 Mustajoki	P,	Pekkarinen	T.	Very	low	energy	diets	in	the	treatment	of	obesity.	Obes	Rev	
2001;	2(1):	61-72.	
261.	 Saris	WH.	Very-low-calorie	diets	and	sustained	weight	loss.	Obes	Res	2001;	9	Suppl	4:	
295S-301S.	
262.	 Johansson	 K,	 Neovius	 M,	 Lagerros	 YT,	 et	 al.	 Effect	 of	 a	 very	 low	 energy	 diet	 on	
moderate	and	severe	obstructive	sleep	apnoea	in	obese	men:	a	randomised	controlled	trial.	
BMJ	2009;	339:	b4609.	



	 93	

263.	 Christensen	P,	Bliddal	H,	Riecke	BF,	Leeds	AR,	Astrup	A,	Christensen	R.	Comparison	of	
a	 low-energy	 diet	 and	 a	 very	 low-energy	 diet	 in	 sedentary	 obese	 individuals:	 a	 pragmatic	
randomized	controlled	trial.	Clin	Obes	2011;	1(1):	31-40.	
264.	 Mulholland	 Y,	 Nicokavoura	 E,	 Broom	 J,	 Rolland	 C.	 Very-low-energy	 diets	 and	
morbidity:	a	systematic	review	of	longer-term	evidence.	Br	J	Nutr	2012;	108(5):	832-51.	
265.	 Tsai	 AG,	Wadden	TA.	 The	 evolution	 of	 very-low-calorie	 diets:	 an	 update	 and	meta-
analysis.	Obesity	(Silver	Spring)	2006;	14(8):	1283-93.	
266.	 Leeds	AR.	Formula	food-reducing	diets:A	new	evidence-based	addition	to	the	weight	
management	tool	box.	Nutr	Bull	2014;	39(3):	238-46.	
267.	 Johansson	 K,	 Neovius	 M,	 Hemmingsson	 E.	 Effects	 of	 anti-obesity	 drugs,	 diet,	 and	
exercise	 on	 weight-loss	 maintenance	 after	 a	 very-low-calorie	 diet	 or	 low-calorie	 diet:	 a	
systematic	 review	and	meta-analysis	of	 randomized	controlled	 trials.	Am	J	Clin	Nutr	 2014;	
99(1):	14-23.	
268.	 Christensen	 P,	 Bliddal	 H,	 Bartels	 E.	 Long	 term	 interventions	 with	 weight	 loss	 in	
patients	with	concomitant	obesity	and	knee	osteoarthritis:	the	LIGHT	study	-	a	randomised	
clinical	trial	Obesity	Reviews	2014;	15(Suppl	2	):	152.	
269.	 Lim	EL,	Hollingsworth	KG,	Aribisala	BS,	 Chen	MJ,	Mathers	 JC,	 Taylor	R.	 Reversal	 of	
type	2	diabetes:	normalisation	of	beta	cell	 function	in	association	with	decreased	pancreas	
and	liver	triacylglycerol.	Diabetologia	2011;	54(10):	2506-14.	
270.	 Taylor	 R.	 Type	 2	 diabetes:	 etiology	 and	 reversibility.	 Diabetes	 Care	 2013;	 36(4):	
1047-55.	
271.	 Steven	 S,	 Taylor	 R.	 Restoring	 normoglycaemia	 by	 use	 of	 a	 very	 low	 calorie	 diet	 in	
long-	and	short-duration	Type	2	diabetes.	Diabet	Med	2015;	32(9):	1149-55.	
272.	 Dhindsa	 P,	 Scott	 AR,	 Donnelly	 R.	Metabolic	 and	 cardiovascular	 effects	 of	 very-low-
calorie	diet	 therapy	 in	obese	patients	with	Type	2	diabetes	 in	secondary	 failure:	outcomes	
after	1	year.	Diabet	Med	2003;	20(4):	319-24.	
273.	 Paisey	RB,	Frost	J,	Harvey	P,	et	al.	Five	year	results	of	a	prospective	very	low	calorie	
diet	or	conventional	weight	loss	programme	in	type	2	diabetes.	J	Hum	Nutr	Diet	2002;	15(2):	
121-7.	
274.	 Snel	M,	Jonker	JT,	Hammer	S,	et	al.	Long-term	beneficial	effect	of	a	16-week	very	low	
calorie	 diet	 on	 pericardial	 fat	 in	 obese	 type	 2	 diabetes	 mellitus	 patients.	 Obesity	 (Silver	
Spring)	2012;	20(8):	1572-6.	
275.	 Fogelholm	 M,	 Larsen	 TM,	 Westerterp-Plantenga	 M,	 et	 al.	 PREVIEW:	 Prevention	 of	
Diabetes	 through	 Lifestyle	 Intervention	 and	Population	 Studies	 in	 Europe	 and	 around	 the	
World.	Design,	Methods,	 and	Baseline	Participant	Description	 of	 an	Adult	 Cohort	 Enrolled	
into	a	Three-Year	Randomised	Clinical	Trial.	Nutrients	2017;	9(6):	632.	
276.	 Lean	M,	Brosnahan	N,	McLoone	P,	et	al.	Feasibility	and	indicative	results	from	a	12-
month	low-energy	liquid	diet	treatment	and	maintenance	programme	for	severe	obesity.	Br	
J	Gen	Pract	2013;	63(607):	e115-24.	
277.	 Leslie	 WS,	 Ford	 I,	 Sattar	 N,	 et	 al.	 The	 Diabetes	 Remission	 Clinical	 Trial	 (DiRECT):	
protocol	for	a	cluster	randomised	trial.	BMC	Fam	Pract	2016;	17:	20.	
278.	 Lean	 MEJ,	 Leslie	 WS,	 Barnes	 AC,	 et	 al.	 Primary	 care-led	 weight	 management	 for	
remission	of	type	2	diabetes	(DiRECT):	an	open-label,	cluster-randomised	trial.	The	Lancet.	
279.	 Brown	A,	Frost	G,	Taheri	 S.	 Is	 there	a	place	 for	 low	energy	 formula	diets	 in	weight	
management?	Br	J	Obesity	2015;	1(3):	84-119.	
280.	 Anastasiou	CA,	Karfopoulou	E,	Yannakoulia	M.	Weight	regaining:	From	statistics	and	
behaviors	to	physiology	and	metabolism.	Metabolism	2015;	64(11):	1395-407.	



	 94	

281.	 Wing	 RR,	 Blair	 EH,	 Bononi	 P,	 Marcus	 MD,	 Watanabe	 R,	 Bergman	 RN.	 Caloric	
restriction	 per	 se	 is	 a	 significant	 factor	 in	 improvements	 in	 glycemic	 control	 and	 insulin	
sensitivity	during	weight	loss	in	obese	NIDDM	patients.	Diabetes	Care	1994;	17(1):	30-6.	
282.	 Headland	 M,	 Clifton	 PM,	 Carter	 S,	 Keogh	 JB.	 Weight-Loss	 Outcomes:	 A	 Systematic	
Review	and	Meta-Analysis	of	Intermittent	Energy	Restriction	Trials	Lasting	a	Minimum	of	6	
Months.	Nutrients	2016;	8(6).	
283.	 Seimon	RV,	Roekenes	JA,	Zibellini	J,	et	al.	Do	intermittent	diets	provide	physiological	
benefits	over	continuous	diets	for	weight	loss?	A	systematic	review	of	clinical	trials.	Mol	Cell	
Endocrinol	2015;	418	Pt	2:	153-72.	
284.	 Davis	CS,	Clarke	RE,	Coulter	SN,	et	al.	Intermittent	energy	restriction	and	weight	loss:	
a	systematic	review.	Eur	J	Clin	Nutr	2016;	70(3):	292-9.	
285.	 Harvie	M,	Howell	A.	Potential	Benefits	and	Harms	of	Intermittent	Energy	Restriction	
and	 Intermittent	 Fasting	 Amongst	 Obese,	 Overweight	 and	 Normal	 Weight	 Subjects-A	
Narrative	Review	of	Human	and	Animal	Evidence.	Behav	Sci	(Basel)	2017;	7(1).	
286.	 Harvie	 M,	 Wright	 C,	 Pegington	 M,	 et	 al.	 The	 effect	 of	 intermittent	 energy	 and	
carbohydrate	restriction	v.	daily	energy	restriction	on	weight	loss	and	metabolic	disease	risk	
markers	in	overweight	women.	Br	J	Nutr	2013;	110(8):	1534-47.	
287.	 Trepanowski	 JF,	 Kroeger	 CM,	 Barnosky	 A,	 et	 al.	 Effect	 of	 Alternate-Day	 Fasting	 on	
Weight	Loss,	Weight	Maintenance,	and	Cardioprotection	Among	Metabolically	Healthy	Obese	
Adults:	A	Randomized	Clinical	Trial.	JAMA	Intern	Med	2017;	177(7):	930-8.	
288.	 Carter	 S,	 Clifton	 PM,	 Keogh	 JB.	 The	 effects	 of	 intermittent	 compared	 to	 continuous	
energy	restriction	on	glycaemic	control	 in	 type	2	diabetes;	a	pragmatic	pilot	 trial.	Diabetes	
Res	Clin	Pract	2016;	122:	106-12.	
289.	 Varady	KA,	Bhutani	S,	Klempel	MC,	Kroeger	CM.	Comparison	of	effects	of	diet	versus	
exercise	weight	loss	regimens	on	LDL	and	HDL	particle	size	in	obese	adults.	Lipids	Health	Dis	
2011;	10:	119.	
290.	 Ash	 S,	 Reeves	MM,	 Yeo	 S,	Morrison	G,	 Carey	D,	 Capra	 S.	 Effect	 of	 intensive	 dietetic	
interventions	on	weight	and	glycaemic	control	 in	overweight	men	with	Type	 II	diabetes:	a	
randomised	trial.	Int	J	Obes	Relat	Metab	Disord	2003;	27(7):	797-802.	
291.	 Harvie	MN,	Pegington	M,	Mattson	MP,	et	al.	The	effects	of	intermittent	or	continuous	
energy	restriction	on	weight	loss	and	metabolic	disease	risk	markers:	a	randomized	trial	in	
young	overweight	women.	Int	J	Obes	(Lond)	2011;	35(5):	714-27.	
292.	 Zarrinpar	A,	Chaix	A,	Panda	S.	Daily	Eating	Patterns	and	Their	Impact	on	Health	and	
Disease.	Trends	Endocrinol	Metab	2016;	27(2):	69-83.	
293.	 Young	CM,	Scanlan	SS,	Topping	CM,	Simko	V,	Lutwak	L.	Frequency	of	feeding,	weight	
reduction,	and	body	composition.	J	Am	Diet	Assoc	1971;	59(5):	466-72.	
294.	 Garrow	 JS,	 Durrant	 M,	 Blaza	 S,	Wilkins	 D,	 Royston	 P,	 Sunkin	 S.	 The	 effect	 of	 meal	
frequency	 and	 protein	 concentration	 on	 the	 composition	 of	 the	 weight	 lost	 by	 obese	
subjects.	Br	J	Nutr	1981;	45(1):	5-15.	
295.	 Stote	KS,	Baer	DJ,	Spears	K,	et	al.	A	controlled	trial	of	reduced	meal	frequency	without	
caloric	restriction	in	healthy,	normal-weight,	middle-aged	adults.	Am	J	Clin	Nutr	2007;	85(4):	
981-8.	
296.	 Carlson	O,	Martin	B,	Stote	KS,	et	al.	Impact	of	reduced	meal	frequency	without	caloric	
restriction	 on	 glucose	 regulation	 in	 healthy,	 normal-weight	middle-aged	men	 and	women.	
Metabolism	2007;	56(12):	1729-34.	
297.	 Hutchison	AT,	Heilbronn	LK.	Metabolic	impacts	of	altering	meal	frequency	and	timing	
-	Does	when	we	eat	matter?	Biochimie	2016;	124:	187-97.	
298.	 GBD	Risk	Factors	Collaborators,	Forouzanfar	MH,	Alexander	L,	et	al.	Global,	regional,	
and	 national	 comparative	 risk	 assessment	 of	 79	 behavioural,	 environmental	 and	



	 95	

occupational,	 and	 metabolic	 risks	 or	 clusters	 of	 risks	 in	 188	 countries,	 1990-2013:	 a	
systematic	analysis	for	the	Global	Burden	of	Disease	Study	2013.	Lancet	2015;	386(10010):	
2287-323.	
299.	 Carter	S,	Clifton	PM,	Keogh	 JB.	 Intermittent	energy	 restriction	 in	 type	2	diabetes:	A	
short	discussion	of	medication	management.	World	J	Diabetes	2016;	7(20):	627-30.	
300.	 National	 Obesity	 Forum.	 NOF	 consensus	 statement	 VLED.	
www.nationalobesityforum.org.uk/images/stories/_Final_Version_NOF_consenus_statement
_VLEDs.pdf.	
301.	 Roberts	DC.	Quick	weight	 loss:	 sorting	 fad	 from	 fact.	Med	J	Aust	 2001;	175(11-12):	
637-40.	
302.	 Fox	 K,	 Page	 A.	 The	 physical	 activiy	 approach	 to	 the	 treatment	 of	 overweight	 and	
obesity	 In:	Kopelman	P,	 ed.	Management	of	Obesity	 and	Related	Disorders	London	Martin	
Duntz;	2001:	179-201.	
303.	 Department	 of	 Health.	 Start	 Active,	 Stay	 Active.	 UK	 Physical	 activity	
recommendations	2011.	
304.	 Health	 and	 Social	 Care	 Information	 Centre.	Health	 Survey	 for	 England:	 Is	 the	 adult	
population	active	enough?	Initial	results	2013.	
305.	 Warner	ET,	Wolin	KY,	Duncan	DT,	Heil	DP,	Askew	S,	Bennett	GG.	Differential	accuracy	
of	physical	activity	self-report	by	body	mass	index.	Am	J	Health	Behav	2012;	36(2):	168-78.	
306.	 Saris	 WH,	 Blair	 SN,	 van	 Baak	 MA,	 et	 al.	 How	 much	 physical	 activity	 is	 enough	 to	
prevent	unhealthy	weight	 gain?	Outcome	of	 the	 IASO	1st	 Stock	Conference	and	 consensus	
statement.	Obes	Rev	2003;	4(2):	101-14.	
307.	 Health	Survey	for	England.	Is	the	adult	popualtion	active	enough?	Initial	results	2013	
2013.	
308.	 National	 Centre	 for	 Social	 Research	 University	 College	 London.	 Health	 Survey	 for	
England	1998	[data	collection],	2010.	
309.	 Douketis	 JD,	 Macie	 C,	 Thabane	 L,	 Williamson	 DF.	 Systematic	 review	 of	 long-term	
weight	loss	studies	in	obese	adults:	clinical	significance	and	applicability	to	clinical	practice.	
Int	J	Obes	(Lond)	2005;	29(10):	1153-67.	
310.	 McTigue	KM,	Harris	R,	Hemphill	B,	 et	 al.	 Screening	and	 interventions	 for	obesity	 in	
adults:	summary	of	the	evidence	for	the	U.S.	Preventive	Services	Task	Force.	Ann	Intern	Med	
2003;	139(11):	933-49.	
311.	 Curioni	CC,	Lourenco	PM.	Long-term	weight	loss	after	diet	and	exercise:	a	systematic	
review.	Int	J	Obes	(Lond)	2005;	29(10):	1168-74.	
312.	 Johns	 DJ,	 Hartmann-Boyce	 J,	 Jebb	 SA,	 Aveyard	 P,	 Behavioural	Weight	Management	
Review	 G.	 Diet	 or	 exercise	 interventions	 vs	 combined	 behavioral	 weight	 management	
programs:	 a	 systematic	 review	 and	meta-analysis	 of	 direct	 comparisons.	 J	 Acad	Nutr	Diet	
2014;	114(10):	1557-68.	
313.	 Foreyt	JP,	Brunner	RL,	Goodrick	GK,	St	Jeor	ST,	Miller	GD.	Psychological	correlates	of	
reported	physical	activity	in	normal-weight	and	obese	adults:	the	Reno	diet-heart	study.	Int	J	
Obes	Relat	Metab	Disord	1995;	19	Suppl	4:	S69-72.	
314.	 Tremblay	A,	Despres	JP,	Leblanc	C,	et	al.	Effect	of	intensity	of	physical	activity	on	body	
fatness	and	fat	distribution.	Am	J	Clin	Nutr	1990;	51(2):	153-7.	
315.	 Williamson	 DF,	 Madans	 J,	 Anda	 RF,	 Kleinman	 JC,	 Kahn	 HS,	 Byers	 T.	 Recreational	
physical	activity	and	ten-year	weight	change	in	a	US	national	cohort.	Int	J	Obes	Relat	Metab	
Disord	1993;	17(5):	279-86.	
316.	 Sandvik	L,	Erikssen	J,	Thaulow	E,	Erikssen	G,	Mundal	R,	Rodahl	K.	Physical	fitness	as	a	
predictor	 of	 mortality	 among	 healthy,	 middle-aged	 Norwegian	 men.	 N	 Engl	 J	 Med	 1993;	
328(8):	533-7.	



	 96	

317.	 Paffenbarger	 RS,	 Jr.,	Wing	AL,	Hyde	RT,	 Jung	DL.	 Physical	 activity	 and	 incidence	 of	
hypertension	in	college	alumni.	Am	J	Epidemiol	1983;	117(3):	245-57.	
318.	 Ross	 R,	 Dagnone	 D,	 Jones	 PJ,	 et	 al.	 Reduction	 in	 obesity	 and	 related	 comorbid	
conditions	 after	 diet-induced	 weight	 loss	 or	 exercise-induced	 weight	 loss	 in	 men.	 A	
randomized,	controlled	trial.	Ann	Intern	Med	2000;	133(2):	92-103.	
319.	 Ivy	 JL,	 Zderic	 TW,	 Fogt	 DL.	 Prevention	 and	 treatment	 of	 non-insulin-dependent	
diabetes	mellitus.	Exerc	Sport	Sci	Rev	1999;	27:	1-35.	
320.	 Keating	SE,	Machan	EA,	O'Connor	HT,	et	al.	Continuous	exercise	but	not	high	intensity	
interval	training	improves	fat	distribution	in	overweight	adults.	J	Obes	2014;	2014:	834865.	
321.	 Burgomaster	KA,	Howarth	KR,	Phillips	SM,	et	al.	Similar	metabolic	adaptations	during	
exercise	 after	 low	 volume	 sprint	 interval	 and	 traditional	 endurance	 training	 in	 humans.	 J	
Physiol	2008;	586(1):	151-60.	
322.	 Taylor	AH,	Fox	KR.	Effectiveness	of	a	primary	care	exercise	referral	intervention	for	
changing	physical	self-perceptions	over	9	months.	Health	Psychol	2005;	24(1):	11-21.	
323.	 Penedo	FJ,	Dahn	JR.	Exercise	and	well-being:	a	review	of	mental	and	physical	health	
benefits	associated	with	physical	activity.	Curr	Opin	Psychiatry	2005;	18(2):	189-93.	
324.	 Fox	 K.	 Self	 esteem	 self	 perception	 and	 exercise	 International	 Journal	 of	 Sport	
Psychology	2000;	31:	228-40.	
325.	 Wadden	TA,	Foster	GD,	Letizia	KA,	Mullen	JL.	Long-term	effects	of	dieting	on	resting	
metabolic	rate	in	obese	outpatients.	Jama	1990;	264(6):	707-11.	
326.	 King	AC,	Tribble	DL.	The	role	of	exercise	 in	weight	regulation	in	nonathletes.	Sports	
Med	1991;	11(5):	331-49.	
327.	 National	Taskforce	on	the	Prevention	and	Treatment	of	Obesity.	Overweight,obesity	
and	health	risk	Arch	Intern	Med	2000;	160:	898-904.	
328.	 Klem	ML,	Wing	RR,	McGuire	MT,	Seagle	HM,	Hill	JO.	A	descriptive	study	of	individuals	
successful	at	long-term	maintenance	of	substantial	weight	loss.	Am	J	Clin	Nutr	1997;	66(2):	
239-46.	
329.	 Cassidy	S,	Thoma	C,	Houghton	D,	Trenell	MI.	High-intensity	interval	training:	a	review	
of	its	impact	on	glucose	control	and	cardiometabolic	health.	Diabetologia	2017;	60(1):	7-23.	
330.	 Boutcher	 SH.	 High-intensity	 intermittent	 exercise	 and	 fat	 loss.	 J	 Obes	 2011;	 2011:	
868305.	
331.	 Perry	 CG,	 Heigenhauser	 GJ,	 Bonen	 A,	 Spriet	 LL.	 High-intensity	 aerobic	 interval	
training	increases	fat	and	carbohydrate	metabolic	capacities	in	human	skeletal	muscle.	Appl	
Physiol	Nutr	Metab	2008;	33(6):	1112-23.	
332.	 Tjonna	 AE,	 Lee	 SJ,	 Rognmo	 O,	 et	 al.	 Aerobic	 interval	 training	 versus	 continuous	
moderate	 exercise	 as	 a	 treatment	 for	 the	 metabolic	 syndrome:	 a	 pilot	 study.	 Circulation	
2008;	118(4):	346-54.	
333.	 Helgerud	J,	Hoydal	K,	Wang	E,	et	al.	Aerobic	high-intensity	intervals	improve	VO2max	
more	than	moderate	training.	Med	Sci	Sports	Exerc	2007;	39(4):	665-71.	
334.	 Trapp	 EG,	 Chisholm	 DJ,	 Freund	 J,	 Boutcher	 SH.	 The	 effects	 of	 high-intensity	
intermittent	exercise	training	on	fat	loss	and	fasting	insulin	levels	of	young	women.	Int	J	Obes	
(Lond)	2008;	32(4):	684-91.	
335.	 Jelleyman	C,	Yates	T,	O'Donovan	G,	et	al.	The	effects	of	high-intensity	interval	training	
on	glucose	regulation	and	 insulin	resistance:	a	meta-analysis.	Obes	Rev	2015;	16(11):	942-
61.	
336.	 Weston	KS,	Wisloff	 U,	 Coombes	 JS.	 High-intensity	 interval	 training	 in	 patients	with	
lifestyle-induced	cardiometabolic	disease:	a	systematic	review	and	meta-analysis.	Br	J	Sports	
Med	2014;	48(16):	1227-34.	



	 97	

337.	 Wewege	M,	van	den	Berg	R,	Ward	RE,	Keech	A.	The	effects	of	high-intensity	interval	
training	vs.	moderate-intensity	continuous	training	on	body	composition	in	overweight	and	
obese	adults:	a	systematic	review	and	meta-analysis.	Obes	Rev	2017;	18(6):	635-46.	
338.	 Guiraud	 T,	 Nigam	 A,	 Juneau	M,	 Meyer	 P,	 Gayda	M,	 Bosquet	 L.	 Acute	 Responses	 to	
High-Intensity	Intermittent	Exercise	in	CHD	Patients.	Med	Sci	Sports	Exerc	2011;	43(2):	211-
7.	
339.	 Molmen-Hansen	 HE,	 Stolen	 T,	 Tjonna	 AE,	 et	 al.	 Aerobic	 interval	 training	 reduces	
blood	 pressure	 and	 improves	 myocardial	 function	 in	 hypertensive	 patients.	 Eur	 J	 Prev	
Cardiol	2012;	19(2):	151-60.	
340.	 Moholdt	 T,	 Aamot	 IL,	 Granoien	 I,	 et	 al.	 Aerobic	 interval	 training	 increases	 peak	
oxygen	uptake	more	 than	usual	 care	 exercise	 training	 in	myocardial	 infarction	patients:	 a	
randomized	controlled	study.	Clin	Rehabil	2012;	26(1):	33-44.	
341.	 Little	 JP,	 Gillen	 JB,	 Percival	 ME,	 et	 al.	 Low-volume	 high-intensity	 interval	 training	
reduces	hyperglycemia	and	increases	muscle	mitochondrial	capacity	in	patients	with	type	2	
diabetes.	J	Appl	Physiol	(1985)	2011;	111(6):	1554-60.	
342.	 Meyer	P,	Guiraud	T,	Gayda	M,	 Juneau	M,	Bosquet	L,	Nigam	A.	High-intensity	aerobic	
interval	training	in	a	patient	with	stable	angina	pectoris.	Am	J	Phys	Med	Rehabil	2010;	89(1):	
83-6.	
343.	 Wisloff	U,	 Stoylen	A,	 Loennechen	 JP,	 et	 al.	 Superior	 cardiovascular	 effect	 of	 aerobic	
interval	 training	 versus	 moderate	 continuous	 training	 in	 heart	 failure	 patients:	 a	
randomized	study.	Circulation	2007;	115(24):	3086-94.	
344.	 Moholdt	 TT,	 Amundsen	 BH,	 Rustad	 LA,	 et	 al.	 Aerobic	 interval	 training	 versus	
continuous	moderate	exercise	after	coronary	artery	bypass	surgery:	a	randomized	study	of	
cardiovascular	effects	and	quality	of	life.	Am	Heart	J	2009;	158(6):	1031-7.	
345.	 Coquart	 JB,	 Lemaire	 C,	 Dubart	 AE,	 Luttembacher	 DP,	 Douillard	 C,	 Garcin	 M.	
Intermittent	 versus	 continuous	 exercise:	 effects	 of	 perceptually	 lower	 exercise	 in	 obese	
women.	Med	Sci	Sports	Exerc	2008;	40(8):	1546-53.	
346.	 Biddle	SJ,	Batterham	AM.	High-intensity	interval	exercise	training	for	public	health:	a	
big	HIT	or	shall	we	HIT	it	on	the	head?	Int	J	Behav	Nutr	Phys	Act	2015;	12:	95.	
347.	 McInnis	KJ,	Franklin	BA,	Rippe	JM.	Counseling	for	physical	activity	in	overweight	and	
obese	patients.	Am	Fam	Physician	2003;	67(6):	1249-56.	
348.	 Thompson	 W,	 Gordon	 N,	 Pescatello	 L.	 Exercise	 prescription	 for	 other	 clinical	
populations	 In:	Medicine	ACoS,	 ed.	ACSM’s	 guidelines	 for	 exercise	 testing	 and	precription.	
8th	ed;	2010:	254.	
349.	 Department	of	Health.	Exercise	prescription	doctors	handbook	2012		
350.	 Jurca	 R,	 Lamonte	 MJ,	 Barlow	 CE,	 Kampert	 JB,	 Church	 TS,	 Blair	 SN.	 Association	 of	
muscular	strength	with	incidence	of	metabolic	syndrome	in	men.	Med	Sci	Sports	Exerc	2005;	
37(11):	1849-55.	
351.	 Theodorakopoulos	C,	Jones	J,	Bannerman	E,	Greig	CA.	Effectiveness	of	nutritional	and	
exercise	 interventions	 to	 improve	 body	 composition	 and	 muscle	 strength	 or	 function	 in	
sarcopenic	obese	older	adults:	A	systematic	review.	Nutr	Res	2017;	43:	3-15.	
352.	 Geliebter	 A,	 Maher	 MM,	 Gerace	 L,	 Gutin	 B,	 Heymsfield	 SB,	 Hashim	 SA.	 Effects	 of	
strength	or	aerobic	 training	on	body	composition,	resting	metabolic	rate,	and	peak	oxygen	
consumption	in	obese	dieting	subjects.	Am	J	Clin	Nutr	1997;	66(3):	557-63.	
353.	 Dela	 F,	 Kjaer	 M.	 Resistance	 training,	 insulin	 sensitivity	 and	muscle	 function	 in	 the	
elderly.	Essays	Biochem	2006;	42:	75-88.	
354.	 Cauza	E,	Hanusch-Enserer	U,	Strasser	B,	et	al.	The	relative	benefits	of	endurance	and	
strength	 training	 on	 the	 metabolic	 factors	 and	 muscle	 function	 of	 people	 with	 type	 2	
diabetes	mellitus.	Arch	Phys	Med	Rehabil	2005;	86(8):	1527-33.	



	 98	

355.	 Brooks	N,	 Layne	 J,	Gordon	P,	Roubenoff	R,	Nelson	M,	Castaneda-Sceppa	C.	 Strnegth	
training	improves	muscle	quality	and	insulin	sensitivity	in	Hispanic	older	adults	with	type	2	
diabets	Int	J	Med	Sci	2007;	4(1):	19-27.	
356.	 Snowling	NJ,	Hopkins	WG.	Effects	of	different	modes	of	exercise	training	on	glucose	
control	 and	 risk	 factors	 for	 complications	 in	 type	 2	 diabetic	 patients:	 a	 meta-analysis.	
Diabetes	Care	2006;	29(11):	2518-27.	
357.	 Treuth	MS,	Hunter	GR,	Kekes-Szabo	T,	Weinsier	RL,	Goran	MI,	Berland	L.	Reduction	in	
intra-abdominal	adipose	tissue	after	strength	training	in	older	women.	J	Appl	Physiol	(1985)	
1995;	78(4):	1425-31.	
358.	 Treuth	MS,	Ryan	AS,	Pratley	RE,	et	al.	Effects	of	strength	training	on	total	and	regional	
body	composition	in	older	men.	J	Appl	Physiol	(1985)	1994;	77(2):	614-20.	
359.	 Skrypnik	D,	Bogdanski	P,	Madry	E,	et	al.	Effects	of	Endurance	and	Endurance	Strength	
Training	 on	 Body	 Composition	 and	 Physical	 Capacity	 in	Women	with	 Abdominal	 Obesity.	
Obes	Facts	2015;	8(3):	175-87.	
360.	 Bateman	 LA,	 Slentz	 CA,	 Willis	 LH,	 et	 al.	 Comparison	 of	 aerobic	 versus	 resistance	
exercise	 training	 effects	 on	 metabolic	 syndrome	 (from	 the	 Studies	 of	 a	 Targeted	 Risk	
Reduction	 Intervention	 Through	 Defined	 Exercise	 -	 STRRIDE-AT/RT).	 Am	 J	 Cardiol	 2011;	
108(6):	838-44.	
361.	 Willis	LH,	Slentz	CA,	Bateman	LA,	et	al.	Effects	of	aerobic	and/or	resistance	training	
on	 body	 mass	 and	 fat	 mass	 in	 overweight	 or	 obese	 adults.	 J	 Appl	 Physiol	 (1985)	 2012;	
113(12):	1831-7.	
362.	 Sanal	E,	Ardic	F,	Kirac	S.	Effects	of	aerobic	or	combined	aerobic	resistance	exercise	on	
body	 composition	 in	 overweight	 and	 obese	 adults:	 gender	 differences.	 A	 randomized	
intervention	study.	Eur	J	Phys	Rehabil	Med	2013;	49(1):	1-11.	
363.	 Marzolini	 S,	 Oh	 PI,	 Brooks	 D.	 Effect	 of	 combined	 aerobic	 and	 resistance	 training	
versus	aerobic	 training	alone	 in	 individuals	with	 coronary	artery	disease:	 a	meta-analysis.	
Eur	J	Prev	Cardiol	2012;	19(1):	81-94.	
364.	 Gill	JM,	Bhopal	R,	Douglas	A,	et	al.	Sitting	time	and	waist	circumference	are	associated	
with	glycemia	 in	U.K.	South	Asians:	data	 from	1,228	adults	screened	 for	 the	PODOSA	trial.	
Diabetes	Care	2011;	34(5):	1214-8.	
365.	 Katzmarzyk	PT,	Church	TS,	Craig	CL,	Bouchard	C.	Sitting	time	and	mortality	from	all	
causes,	cardiovascular	disease,	and	cancer.	Med	Sci	Sports	Exerc	2009;	41(5):	998-1005.	
366.	 Dunstan	 DW,	 Barr	 EL,	 Healy	 GN,	 et	 al.	 Television	 viewing	 time	 and	 mortality:	 the	
Australian	Diabetes,	Obesity	and	Lifestyle	Study	(AusDiab).	Circulation	2010;	121(3):	384-
91.	
367.	 The	 Sedentary	 Beahviour	 and	 Obesity	 Working	 Group.	 Sedentary	 behaviour	 and	
obesity:	Review	of	current	scientific	evidence	Department	of	Health	2010.	
368.	 Dunn	AL,	Marcus	BH,	Kampert	JB,	Garcia	ME,	Kohl	HW,	3rd,	Blair	SN.	Comparison	of	
lifestyle	 and	 structured	 interventions	 to	 increase	 physical	 activity	 and	 cardiorespiratory	
fitness:	a	randomized	trial.	Jama	1999;	281(4):	327-34.	
369.	 Andersen	RE,	Wadden	TA,	Bartlett	SJ,	Zemel	B,	Verde	TJ,	Franckowiak	SC.	Effects	of	
lifestyle	 activity	 vs	 structured	 aerobic	 exercise	 in	 obese	women:	 a	 randomized	 trial.	 Jama	
1999;	281(4):	335-40.	
370.	 Allender	 S,	 Cowburn	G,	 Foster	C.	Understanding	participation	 in	 sport	 and	physical	
activity	 among	 children	 and	 adults:	 a	 review	of	 qualitative	 studies.	Health	Educ	Res	 2006;	
21(6):	826-35.	
371.	 Wiklund	 M,	 Olsen	 MF,	Willen	 C.	 Physical	 activity	 as	 viewed	 by	 adults	 with	 severe	
obesity,	awaiting	gastric	bypass	surgery.	Physiother	Res	Int	2011;	16(3):	179-86.	



	 99	

372.	 Christiansen	 B,	 Borge	 L,	 Fagermoen	 MS.	 Understanding	 everyday	 life	 of	 morbidly	
obese	adults-habits	and	body	image.	Int	J	Qual	Stud	Health	Well-being	2012;	7:	17255.	
373.	 Alvarado	 M,	 Murphy	 MM,	 Guell	 C.	 Barriers	 and	 facilitators	 to	 physical	 activity	
amongst	overweight	and	obese	women	in	an	Afro-Caribbean	population:	A	qualitative	study.	
Int	J	Behav	Nutr	Phys	Act	2015;	12:	97.	
374.	 Biddle	SJ,	Fox	KR.	Motivation	for	physical	activity	and	weight	management.	Int	J	Obes	
Relat	Metab	Disord	1998;	22	Suppl	2:	S39-47.	
375.	 Miller	 W,	 Rollnick	 S.	 Motivational	 Interviewing:	 Helping	 People	 Change	 New	 York	
Guildford	Press;	2013.	
376.	 Hancock	RE,	Bonner	G,	Hollingdale	R,	Madden	AM.	'If	you	listen	to	me	properly,	I	feel	
good':	a	qualitative	examination	of	patient	experiences	of	dietetic	consultations.	J	Hum	Nutr	
Diet	2012;	25(3):	275-84.	
377.	 Funnell	MM,	Anderson	RM,	Arnold	MS,	et	al.	Empowerment:	an	idea	whose	time	has	
come	in	diabetes	education.	Diabetes	Educ	1991;	17(1):	37-41.	
378.	 Anderson	 RM,	 Funnell	 MM.	 Patient	 empowerment:	 reflections	 on	 the	 challenge	 of	
fostering	the	adoption	of	a	new	paradigm.	Patient	Educ	Couns	2005;	57(2):	153-7.	
379.	 Bensing	 J.	 Bridging	 the	 gap.	 The	 separate	 worlds	 of	 evidence-based	 medicine	 and	
patient-centered	medicine.	Patient	Educ	Couns	2000;	39(1):	17-25.	
380.	 Stewart	M.	Patient	centred	medicine,	transforming	the	clinical	method:	Sage;	1995.	
381.	 Mulvihill	C,	Quigley	R.	The	management	of	obesity	and	overweight:	an	analysis	of	a	
review	of	 diet,	 physical	 activity	 and	behavioural	 approaches.	 London	Health	Development	
Agency,	2003.	
382.	 Knight	 KM,	 Dornan	 T,	 Bundy	 C.	 The	 diabetes	 educator:	 trying	 hard,	 but	 must	
concentrate	more	on	behaviour.	Diabet	Med	2006;	23(5):	485-501.	
383.	 Miller	WR,	Rollnick	 S.	 Ten	 things	 that	motivational	 interviewing	 is	 not.	Behav	Cogn	
Psychother	2009;	37(2):	129-40.	
384.	 Baker	R,	Kirschenbaum	DS.	Slef-monitoring	may	be	necessary	 for	 successful	weight	
control	Behaviour	Therapy	1993;	24:	377-94.	
385.	 Boutelle	KN,	Kirschenbaum	DS.	 Further	 support	 for	 consistent	 self-monitoring	 as	 a	
vital	component	of	successful	weight	control.	Obes	Res	1998;	6(3):	219-24.	
386.	 Hill	 J,	Wing	R.	The	National	Weight	Control	Registry	The	Permante	Journal	2003;	7:	
34-7.	
387.	 Laitner	MH,	Minski	SA,	Perri	MG.	The	 role	of	 self-monitoring	 in	 the	maintenance	of	
weight	loss	success.	Eat	Behav	2016;	21:	193-7.	
388.	 Burke	LE,	Wang	J,	Sevick	MA.	Self-monitoring	 in	weight	 loss:	a	systematic	review	of	
the	literature.	J	Am	Diet	Assoc	2011;	111(1):	92-102.	
389.	 Kayman	S,	Bruvold	W,	Stern	JS.	Maintenance	and	relapse	after	weight	loss	in	women:	
behavioral	aspects.	Am	J	Clin	Nutr	1990;	52(5):	800-7.	
390.	 Kramer	 FM,	 Jeffery	 RW,	 Snell	 MK.	 Monetary	 incentives	 to	 improve	 follow-up	 data	
collection.	Psychol	Rep	1986;	58(3):	739-42.	
391.	 Brownell	KD.	Weight	cycling.	Am	J	Clin	Nutr	1989;	49(5	Suppl):	937.	
392.	 Hayes	 SC.	 Acceptance	 and	 committment	 therapy,	 relational	 frame	 theory,	 and	 the	
third	wave	of	behavioural	and	cognitive	therapies	Behaviour	Therapy	2004;	35:	639-65.	
393.	 Grossman	 P,	 Niemann	 L,	 Schmidt	 S,	Walach	 H.	 Mindfulness-based	 stress	 reduction	
and	health	benefits.	A	meta-analysis.	J	Psychosom	Res	2004;	57(1):	35-43.	
394.	 Crane	C,	Crane	RS,	Eames	C,	et	al.	The	effects	of	amount	of	home	meditation	practice	
in	Mindfulness	Based	Cognitive	Therapy	on	hazard	of	 relapse	 to	depression	 in	 the	Staying	
Well	after	Depression	Trial.	Behav	Res	Ther	2014;	63:	17-24.	



	 100	

395.	 Kristeller	 J,	 Wolever	 R,	 Sheets	 V.	 Mindfulness	 based	 eating	 awareness	 training	 for	
binge	eating:	a	randomised	clinical	trial	Mindfulness	2013.	
396.	 Olson	 KL,	 Emery	 CF.	Mindfulness	 and	weight	 loss:	 a	 systematic	 review.	Psychosom	
Med	2015;	77(1):	59-67.	
397.	 O'Reilly	 GA,	 Cook	 L,	 Spruijt-Metz	 D,	 Black	 DS.	 Mindfulness-based	 interventions	 for	
obesity-related	eating	behaviours:	a	literature	review.	Obes	Rev	2014;	15(6):	453-61.	
398.	 Katterman	 SN,	 Kleinman	 BM,	 Hood	 MM,	 Nackers	 LM,	 Corsica	 JA.	 Mindfulness	
meditation	 as	 an	 intervention	 for	 binge	 eating,	 emotional	 eating,	 and	 weight	 loss:	 a	
systematic	review.	Eat	Behav	2014;	15(2):	197-204.	
399.	 Rogers	JM,	Ferrari	M,	Mosely	K,	Lang	CP,	Brennan	L.	Mindfulness-based	interventions	
for	adults	who	are	overweight	or	obese:	a	meta-analysis	of	physical	and	psychological	health	
outcomes.	Obes	Rev	2017;	18(1):	51-67.	
400.	 Forman	EM,	Butryn	ML,	Hoffman	KL,	Herbert	JD.	An	open	trial	of	an	acceptance-based	
behavioural	intervention	for	weight	loss.	.	Cognitive	and	Behavioural	Practice	2009;	16:	223-
35.	
401.	 Tapper	 K,	 Shaw	 C,	 Ilsley	 J,	 Hill	 AJ,	 Bond	 FW,	 Moore	 L.	 Exploratory	 randomised	
controlled	trial	of	a	mindfulness-based	weight	 loss	 intervention	for	women.	Appetite	2009;	
52(2):	396-404.	
402.	 Lillis	 J,	 Hayes	 SC,	 Bunting	 K,	 Masuda	 A.	 Teaching	 acceptance	 and	 mindfulness	 to	
improve	 the	 lives	 of	 the	 obese:	 a	 preliminary	 test	 of	 a	 theoretical	model.	Ann	Behav	Med	
2009;	37(1):	58-69.	
403.	 Lillis	 J,	Kendra	KE.	Acceptance	and	Commitment	Therapy	for	weight	control:	Model,	
evidence,	and	future	directions.	J	Contextual	Behav	Sci	2014;	3(1):	1-7.	
404.	 Allan	S,	Goss	K.	Shame	and	pride	in	eating	disorders	In:	Fox	J,	Goss	K,	eds.	Eating	and	
its	Disorders.	Chichester,	UK:	Wiley-Blackwell;	2011:	139-53.	
405.	 Goss	 K,	 Gilbert	 P.	 Eating	 disorders,	 shame	 and	 pride:	 A	 cognitive-behavioural	
functional	analysis.	 In:	Gilbert	P,	Miles	 J,	eds.	Body	shame:	Conceptualization,	research	and	
treatment	Hove,	UK:	Brunner-Routledge;	2002:	3-54.	
406.	 Fennig	S,	Hadas	A,	Itzhaky	L,	Roe	D,	Apter	A,	Shahar	G.	Self-criticism	is	a	key	predictor	
of	 eating	 disorder	 dimensions	 among	 inpatient	 adolescent	 females.	 Int	 J	 Eat	Disord	 2008;	
41(8):	762-5.	
407.	 Kelly	AC,	Carter	JC,	Zuroff	DC,	Borairi	S.	Self-compassion	and	fear	of	self-compassion	
interact	 to	 predict	 response	 to	 eating	 disorders	 treatment:	 a	 preliminary	 investigation.	
Psychother	Res	2013;	23(3):	252-64.	
408.	 Goss	 K,	 Allan	 S.	 Compassion	 focused	 therapy	 for	 eating	 disorders	 International	
Journal	of	Cognitive	Therapy	2010;	3:	141-58.	
409.	 Gale	 C,	 Gilbert	 P,	 Read	 N,	 Goss	 K.	 An	 evaluation	 of	 the	 impact	 of	 introducing	
compassion	 focused	 therapy	 to	 a	 standard	 treatment	 programme	 for	 people	 with	 eating	
disorders.	Clin	Psychol	Psychother	2014;	21(1):	1-12.	
410.	 Franks	 MW.	 Similiarities	 between	 eating	 disorders	 and	 obesity	 Unpublished	 thesis	
2011;	University	Leicester		
411.	 Kelly	 AC,	 Carter	 JC.	 Self-compassion	 training	 for	 binge	 eating	 disorder:	 a	 pilot	
randomized	controlled	trial.	Psychol	Psychother	2015;	88(3):	285-303.	
412.	 Wadden	 TA,	 Berkowitz	 RI,	 Womble	 LG,	 et	 al.	 Randomized	 trial	 of	 lifestyle	
modification	and	pharmacotherapy	for	obesity.	N	Engl	J	Med	2005;	353(20):	2111-20.	
413.	 Rucker	D,	Padwal	R,	Li	SK,	Curioni	C,	Lau	DC.	Long	term	pharmacotherapy	for	obesity	
and	overweight:	updated	meta-analysis.	BMJ	2007;	335(7631):	1194-9.	



	 101	

414.	 Apovian	CM,	Aronne	LJ,	Bessesen	DH,	et	al.	Pharmacological	management	of	obesity:	
an	endocrine	Society	clinical	practice	guideline.	 J	Clin	Endocrinol	Metab	2015;	100(2):	342-
62.	
415.	 Jacob	S,	Rabbia	M,	Meier	MK,	Hauptman	J.	Orlistat	120	mg	improves	glycaemic	control	
in	 type	 2	 diabetic	 patients	 with	 or	 without	 concurrent	 weight	 loss.	 Diabetes	 Obes	Metab	
2009;	11(4):	361-71.	
416.	 Pi-Sunyer	X,	Astrup	A,	Fujioka	K,	et	al.	A	Randomized,	Controlled	Trial	of	3.0	mg	of	
Liraglutide	in	Weight	Management.	N	Engl	J	Med	2015;	373(1):	11-22.	
417.	 Davies	MJ,	Bergenstal	R,	Bode	B,	et	al.	Efficacy	of	Liraglutide	for	Weight	Loss	Among	
Patients	With	Type	2	Diabetes:	The	SCALE	Diabetes	Randomized	Clinical	Trial.	JAMA	2015;	
314(7):	687-99.	
418.	 le	Roux	CW,	Astrup	A,	Fujioka	K,	et	al.	3	years	of	liraglutide	versus	placebo	for	type	2	
diabetes	 risk	 reduction	 and	 weight	 management	 in	 individuals	 with	 prediabetes:	 a	
randomised,	double-blind	trial.	Lancet	2017;	389(10077):	1399-409.	
419.	 Blackman	A,	Foster	GD,	Zammit	G,	et	al.	Effect	of	liraglutide	3.0	mg	in	individuals	with	
obesity	and	moderate	or	severe	obstructive	sleep	apnea:	the	SCALE	Sleep	Apnea	randomized	
clinical	trial.	Int	J	Obes	(Lond)	2016;	40(8):	1310-9.	
420.	 O'Kane	 M,	 Parretti	 HM,	 Hughes	 CA,	 et	 al.	 Guidelines	 for	 the	 follow-up	 of	 patients	
undergoing	bariatric	surgery.	Clinical	Obesity	2016;	6(3):	210-24.	
421.	 Parrott	J,	Frank	L,	Rabena	R,	Craggs-Dino	L,	Isom	KA,	Greiman	L.	American	Society	for	
Metabolic	 and	 Bariatric	 Surgery	 Integrated	 Health	 Nutritional	 Guidelines	 for	 the	 Surgical	
Weight	Loss	Patient	2016	Update:	Micronutrients.	Surg	Obes	Relat	Dis	2017;	13(5):	727-41.	
422.	 Dombrowski	 SU,	Avenell	A,	 Sniehott	 FF.	Behavioural	 interventions	 for	 obese	 adults	
with	additional	risk	factors	for	morbidity:	systematic	review	of	effects	on	behaviour,	weight	
and	disease	risk	factors.	Obes	Facts	2010;	3(6):	377-96.	
423.	 Dombrowski	 SU,	 Knittle	 K,	 Avenell	 A,	 Araujo-Soares	 V,	 Sniehotta	 FF.	 Long	 term	
maintenance	 of	 weight	 loss	 with	 non-surgical	 interventions	 in	 obese	 adults:	 systematic	
review	and	meta-analyses	of	randomised	controlled	trials.	BMJ	2014;	348:	g2646.	
424.	 Peirson	L,	Fitzpatrick-Lewis	D,	Ciliska	D,	Usman	Ali	M,	Raina	P,	Sherifali	D.	Strategies	
for	 weight	 maintenance	 in	 adult	 populations	 treated	 for	 overweight	 and	 obesity:	 a	
systematic	review	and	meta-analysis.	CMAJ	Open	2015;	3(1):	E47-54.	
425.	 Thomas	JG,	Bond	DS,	Phelan	S,	Hill	JO,	Wing	RR.	Weight-loss	maintenance	for	10	years	
in	the	National	Weight	Control	Registry.	Am	J	Prev	Med	2014;	46(1):	17-23.	
426.	 Wing	RR,	 Phelan	 S.	 Long-term	weight	 loss	maintenance.	Am	J	Clin	Nutr	 2005;	82(1	
Suppl):	222S-5S.	
427.	 Perri	 MG,	 McAllister	 DA,	 Gange	 JJ,	 Jordan	 RC,	 McAdoo	 G,	 Nezu	 AM.	 Effects	 of	 four	
maintenance	programs	on	the	long-term	management	of	obesity.	J	Consult	Clin	Psychol	1988;	
56(4):	529-34.	
428.	 Perri	MG,	 Nezu	 AM,	McKelvey	WF,	 Shermer	 RL,	 Renjilian	 DA,	 Viegener	 BJ.	 Relapse	
prevention	training	and	problem-solving	therapy	in	the	long-term	management	of	obesity.	J	
Consult	Clin	Psychol	2001;	69(4):	722-6.	
429.	 Perri	MG,	McAdoo	WG,	McAllister	DA,	Lauer	JB,	Yancey	DZ.	Enhancing	the	efficacy	of	
behavior	therapy	for	obesity:	effects	of	aerobic	exercise	and	a	multicomponent	maintenance	
program.	J	Consult	Clin	Psychol	1986;	54(5):	670-5.	
430.	 Glenny	 AM,	 O'Meara	 S,	 Melville	 A,	 Sheldon	 TA,	 Wilson	 C.	 The	 treatment	 and	
prevention	 of	 obesity:	 a	 systematic	 review	 of	 the	 literature.	 Int	 J	Obes	Relat	Metab	Disord	
1997;	21(9):	715-37.	
431.	 Perri	MG,	 Nezu	 AM,	 Viegener	 BJ.	 Improving	 the	 long	 term	management	 of	 obesity:	
theory,	research	and	clinical	guidelines.	New	York:	John	Wiley;	1992.	



	 102	

 


