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  Pref ace   

 It is with great pleasure that we present  Clinical Management of Overweight and 
Obesity: Recommendations of the Italian Society of Obesity (SIO).  

 This book of guidelines is the result of efforts by a group of Italian experts in the 
treatment of obesity. Responsibility for individual sections has rested with, Luca 
Busetto, Barbara Cresci, Massimo Cuzzolaro, Lorenzo M. Donini, Pierpaolo De Feo, 
Annunziata Lapolla, Lucio Lucchin, Claudio Maffeis, Fabrizio Pasanisi, Carlo 
Rotella, Ferruccio Santini, and Mauro Zamboni. To everybody, who has been involved 
in the project, but especially to those just mentioned, we express our heartfelt thanks. 

 The book addresses the obesity problem in diverse circumstances from preg-
nancy to old age, ending with a treatment algorithm that hopefully will lead over the 
years to new and more effective therapeutic tools. There is no doubting the need! 

 The book is intended as a guide, based on scientifi c evidence. It should be useful 
not only to those who are at the forefront in caring for people with obesity but also 
to the many other specialists whose encounters with obese patients and their prob-
lems are becoming ever more frequent. 

 Nevertheless, launching these guidelines, in which we take much pride, we would 
also like to draw attention to some particular considerations and possible caveats. 

 In recent years, there has been a signifi cant increase in the publication of guide-
lines for clinical practice, even if there is a growing awareness that the mere publi-
cation of a guide does not guarantee that what is being suggested as best practice 
translates effectively into the clinical choices made on a daily basis. The continuing 
need for major revisions to clinical practice refl ects the gap that can exist between 
advice in guidelines and what actually happens in daily routine. On the other hand, 
there is a danger that is potentially creeping into the relationship between the publi-
cation of guidelines and clinical practice a danger resulting from the accelerating 
turnover of knowledge in specifi c sectors. 

 Guidelines are part of the decision-making process, offering the support of a 
shared body of knowledge and operational choices tested in respect of effi cacy and 
safety. They proceed from shared theoretical assumptions and solid experimental 
conclusions (clinical trials, validated meta-analysis) and propose solutions, deci-
sions, and behaviors widely accepted and adopted by the scientifi c community. It is 
in this context that mistakes can arise. Those who use established knowledge and 
apply codifi ed rules to clarify, for example, a diagnostic problem or to decide on a 
particular course of therapy may fall short of their objective for a whole range of 
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reasons. For example, they may not have used the concepts best suited to the case in 
hand. Alternatively, they may not have employed the concepts and/or techniques 
available, or they may have resorted to an inappropriate rule or regulation, and so 
on. The guidelines have been laid down precisely to bring order to a massive body 
of knowledge, often not consistent, centering around specifi c topics so as to classify 
and standardize choices in clinical practice and so reduce operational errors. At 
least as regards the limited period of time in which they were proposed, they are the 
result of a theoretical construct deemed true in that it is based on the probability that 
the observed data match the body of theoretical assumptions considered highly 
likely by the scientifi c community. 

 At a historical moment when there is a potential discrepancy between the tre-
mendous acceleration in knowledge turnover and guideline publication, guidelines 
may already be obsolete by the time they come to be defi ned and applied. 

 In effect, “evidence-based medicine” and clinical guidelines rarely provide the 
defi nitive answer to clinical problems; rather, they are subject to many changes that 
are all the more drastic given the pace of the emergence of new knowledge. For 
these reasons, we intend to continually update these guidelines, which will always 
be available on the two organizations’ websites. 

 In addition, although the book does not address the complex issue of complica-
tions arising from obesity, it is also appropriate to distinguish between generic clini-
cal decisions manageable through the guidelines and complex decisions typical for 
the elderly patient with multiple pathologies or with a pathology like obesity that 
brings with it a wide range of other conditions, which these days require the doctor 
to be capable of directly managing the scientifi c knowledge available (knowledge 
management). 

 The key to understanding how the world works is to question its nature, being 
always ready to give up previous ideas if the answers contradict what we think. 

 It is in this spirit that  Clinical Management of Overweight and Obesity: 
Recommendations of the Italian Society of Obesity (SIO)  is published. The drafting 
of these guidelines, as stated above, is and will be founded on a continuous collabo-
ration with those who feel a need to revise, correct, supplement, and implement 
these operational suggestions. In this contex, we would like to cite the words that 
spoken by Winston Churchill in a rather more dramatic predicament, but which 
seem eminently applicable here, too: “This is not the end, not even the beginning of 
the end. But it is perhaps the end of the beginning.” 

  The Editors,  
  Paolo Sbraccia  

  Enzo Nisoli  
  Roberto Vettor   

Preface
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  Introd uction   

 Although it was only in 1950 that obesity was introduced into the international 
classifi cation of diseases (currently code ICD-10 E66), it has already reached 
epidemic proportions before the end of the century, becoming one of the leading 
causes of death and disability worldwide. In 2014, 2 billion adults (over 20 
years of age) were overweight, and it was estimated that 500 million adults 
worldwide were obese: over 200 million men and nearly 300 million women. 
About 65% of the world’s population currently live in countries where over-
weight and obesity kill more than underweight ones. The number of people 
affl icted is growing without any decline, and more than 40 million children 
under 5 years old proved to be overweight in 2010. According to the WHO, 
“Obesity is one of the greatest public health challenges of the twenty-fi rst cen-
tury. Its prevalence has tripled in many countries of the WHO European Region 
since the 1980s, and the numbers of those affected continue to rise at an alarm-
ing rate. In addition to causing various physical disabilities and psychological 
problems, excess weight drastically increases a person’s risk of developing a 
number of noncommunicable diseases (NCDs), including cardiovascular dis-
ease, cancer and diabetes.” 

 The recommendation to reduce body weight in overweight or obese individuals 
is therefore mandatory. However, long-term treatment is a challenging task and 
requires an integrated approach using all the available instruments in a complemen-
tary way, drawing on diverse professional skills but all sharing the same therapeutic 
objective. 

 The fi rst aim of  Clinical Management of Overweight and Obesity: 
Recommendations of the Italian Society of Obesity (SIO ) is to serve as a practical 
point of reference for all the many professionals responsible for treating people with 
obesity; however, this is also for researchers, students, and the patients themselves 
who intend to, in the context of a therapeutic education program, explore aspects 
linked to their own condition. 

 Each chapter begins with a schematic sequence of statements together with 
notes as the level of scientifi c proof and strength of the recommendation as indi-
cated by “Methodological Manual – How to produce, spread and update recom-
mendations for clinical practice” drawn up under “The National Program for 
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Guidelines” now changed to “National System for Guidelines” (  http://www.snlg-
iss.it/manuale_metodologico_SNLG    ) (Table  1 ). A commentary follows, explor-
ing the scientifi c basis for the proofs and the recommendations complete with 
bibliographical notes.   

   Table 1    Levels of proof and strength of the recommendation   

  Levels of proof  

    Level I:  Evidence obtained from two or more properly designed randomized controlled 
trials 

    Level II : Evidence obtained from one well-designed randomized controlled trial 

    Level III : Evidence obtained from well-designed cohort or case-control analytic studies, 
preferably from more than one center or research group 

    Level IV : Evidence obtained from multiple time series designs with or without the 
intervention. Dramatic results in uncontrolled trials might also be regarded as this type of 
evidence 

    Level V : Evidence obtained by uncontrolled studies 

    Level VI : Opinions of respected authorities, based on clinical experience, descriptive 
studies, or reports of expert committees 

  Strength of the recommendation  

    Level A : Good scientifi c evidence suggests that performing the procedure or diagnostic test 
is strongly recommended 

    Level B : At least fair scientifi c evidence suggests that the benefi ts of the clinical service may 
outweigh the potential risks. Clinicians should discuss the service with eligible patients 

    Level C : At least fair scientifi c evidence suggests that there are benefi ts provided by the 
clinical service, but the balance between benefi ts and risks is too close for making general 
recommendations. Clinicians need not offer it unless there are individual considerations 

    Level D : The procedure or diagnostic test is not recommended 

    Level E : It is strongly suggested to refrain from performing the procedure or diagnostic test 

Introduction

http://www.snlg-iss.it/manuale_metodologico_SNLG
http://www.snlg-iss.it/manuale_metodologico_SNLG
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      Overview of the Management 
of Obese patients                     

       Lucio     Lucchin    

1.1            Management of Obesity-Affected People 

 Obesity is a chronic disease with a complicated etio-pathogenesis [ 1 ,  2 ]. This means 
that the factors that make it up interact together via linear and non-linear equations, 
thus making the estimate of the results not precise. These factors interact and adapt 
themselves to the environment and culture and evolve in time. Because there is not 
any effi cient unidirectional strategy, particularly in the long term, it is fundamental 
to try to give answers to questions that are not necessary in other pathologies.  

1.2     Is It Strategic to Communicate Preliminarily 
the Typology of Treatment to the Obese Patient? 

 Yes, in order to limit the disorientation and the attraction towards the commercial 
therapeutic illusions and towards little or not competent professionals. This involves 
negative consequences for the obese patient, both psychologically and clinically. 
Doctors,  in primis , and the other health workers who are involved in this clinical 
condition, have the ethical and deontological need to make their professional back-
ground transparent (especially non-doctors), besides the intervention model they 
are willing to adopt [ 3 ]. The Medical Deontological Italian Code (version 18 May 
2014) must be considered in art. 16: diagnostic procedures and therapeutic interven-
tions; 21: professional competence; 33: information and communication to the 
patient; 35: informed consensus and dissent; 55: sanitary information. The criterion 

        L.   Lucchin      
  Medical Director of the Clinical Nutrition Unit Health ,  Distrect of Bolzano, Bolzano 
Hospital ,   Boehler street 5 39100 ,  Bolzano ,  Italy   
 e-mail: lucio.lucchin@sabes.it  
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of transparency of the services provided is required also at a legislative level by the 
Italian law ‘Decreto Presidente Consiglio dei Ministri’ 19 May 1995 – GU number 
125: ‘General reference framework of public service charter’. Even though this 
document is addressed to the healthcare companies, its spread is recommended to 
the single operative units that deal with chronic pathologies. The expectations of 
obese patients in terms of weight loss, which are at least 20–30 % per year [ 4 ,  5 ], 
have to be discussed ab initio. The unrealistic expectations seem not to have nega-
tive consequences [ 6 ]. In order to communicate preliminarily the treatment typol-
ogy to the obese patient, it is desirable to specify:

    1.    Entity, organisation chart and qualifi cations of the operator/s   
   2.    Way of access into the structure   
   3.    Privacy safeguard   
   4.    Quality standard of the unit (number of treatments per year, drop-outs after 

6/12/24 months, average weight loss after 6/12/24 months, etc.)   
   5.    Therapeutic model used with relative informed consent [ 7 ].    

  A preliminary meeting with everyone who has requested a reservation in a deter-
minate time period may result useful [ 8 ]. ( Level of evidence VI ,  Strength of recom-
mendation B )  

1.3     How Long Should the First and the Control Visits Last? 

 This aspect is underestimated, exception made for the economic aspect. In order to 
be effi cient, the treatment of a chronical pathology needs to be clear in its contents 
so as to defi ne the time needed for the medical control. In literature reports, the 
duration of a medical examination for an obese patient ranges between 15 and 
20 min (15 min in Italian public services) [ 4 – 9 ]. At the present time, with an obese 
patient, the doctor does not modify the duration of the examinations but he modifi es 
the contents of the examination. Most of the time is used to measure the  clinical - 
anthropometrical   parameters  [ 10 ] and for the therapy of the complications, and just 
a few minutes are devoted to the fi nding of the strategy for changing lifestyle. The 
specialists in this fi eld are used to increase the duration of the examination [ 11 ]. In 
order to have a good bond between effi ciency and effi cacy, what has to be consid-
ered to quantify the medical visit duration is:

    1.    Decide the minimum number of visits per year per patient (fi rst visit + control 
visits).   

   2.    Identify the components of the intervention (clinical, psychological and weight 
anamnesis; objective visit; patient’s motivation and expectations to defi ne targets 
and therapeutic strategy; prescription of the nutritional plan; etc.) and quantify 
their duration.   

   3.    Plan how much information has to be given, considering that the patient remembers 
only a little percentage of what is said. After 30 min, the attention is at its lowest point 

L. Lucchin
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and 40–60 % of what the doctor said is forgotten in a couple of days. What is 
 remembered increases to 30 % by repeating the most important concepts [ 12 ]. It is 
important not to give too much information all at once. Besides, it is important to 
remember that the patient wants to be more informed about the prognosis and 
about the lifestyle modifi cation [ 13 ]; ( Kindelan and Kent in British general prac-
tice 1987 ).   

   4.    Verify the possibility of using informatics-based therapy strategies, which could 
be very useful and effi cient if personalised and interactive [ 14 ].    

  In order to optimise the examination timing for the obese patient, the doctor 
needs to know the therapeutic education: problem solving, semantic map, empathic 
communication (active listening) and a good capability in understanding the non- 
verbal communication [ 1 ,  15 ,  16 ]. From the experience of specialists, it emerges 
that the average time for the fi rst medical examination should be between 45 and 
75 min, whereas the average time for a normal medical control should be between 
20 and 30 min. ( Level of evidence VI, Strength of recommendation B )  

1.4     How Important Is Health Worker Example? 

 Health professionals should promote prevention-based strategies and encourage cor-
rect lifestyles [ 17 ]. The diffi culty in becoming competent and the fact that a lot of 
health workers have risk factors and/or chronical pathologies that they should treat 
make the proposed therapeutic strategies less effi cient. A part of them puts the respon-
sibility on the patient [ 18 ], and at least one third (with growing trend) has diffi culties 
in the proposal of adequate lifestyles due to a weak self-esteem, which is caused by 
the incongruence between what they do and what they suggest to the patients [ 19 ]. 
Literature shows how just if the doctor has a normal weight, suggest therapeutic strat-
egies to the obese patient [ 20 – 22 ]. The patient as well better follows the suggestions 
from normal weight doctors [ 23 ]. It is also important in terms of public health that 
health workers are the fi rst ones to contrast the negative stigma associated with this 
condition [ 24 ]. The example of the modern health worker is important for the contrast 
to chronicity. In order to be convincing and reassuring, it is important to improve the 
personal coherence level. ( Level of evidence VI ,  Strength of recommendation B )  

1.5     Individual or Group Therapy: Which Is the Best One? 

 Studies show how the individual psychological-educational intervention or the 
counselling one are weak in terms of effi ciency as too many resources are required 
[ 25 ]. The group therapy (cognitive-behavioural therapy that modifi es the lifestyle) 
seems more effi cient compared to the individual treatment, especially if associated 
with physical activities [ 26 ]. The most favourable outcomes are related to the size 
of weight loss, the fat mass [ 27 ] reduction, the drop-outs, the young age, a better 
looking self-image [ 28 ] and a better control of food assumption after 12 months 

1 Overview of the Management of Obese patients
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[ 23 ]. The group therapy for the care of obesity is therefore useful, especially in 
public services. ( Level of evidence III ,  Strength of recommendation B )  

1.6     How Much Pedagogical Time Is Needed for the Obese 
Patient? 

 The complexity of obesity needs a multidimensional approach [ 2 ], based on the inter-
vention in different fi elds: biological (clinical-nutritional and physical activity), psy-
chological and socio-cultural. There are many scientifi c publications that state how 
the emotional relationship of the health worker regarding the obese patient is less than 
in other pathologies [ 29 ]. The loss of weight should not be considered the principal 
goal of the treatment of the obese patient. Weight stabilisation in a certain amount of 
time is linked with the pedagogical education to the pathology self-management. It 
has been esteemed that at the moment of the medical examination the patient has one, 
two–three, nine problems. The doctor fi nds out more or less 50 % of these problems 
[ 30 ]. These diffi culties to identify the patients’ problems are well supported in litera-
ture [ 31 ]. The perception of the consequences of overweight or obesity on the health 
changes from person to person but especially on the basis of the ethnic group. In order 
to educate the patient, it is important to improve the communication techniques that 
nowadays are too often inadequate [ 32 ]. The health personnel often overestimates the 
cognitive capacity of the patients who often say they have understood even though 
they have not. A patient with a chronical pathology, especially if over 65 years, has a 
reduced level of text comprehension (fi fth level out of 12 instead of an average of 
eighth–ninth level) [ 33 ]. This means that the written or spoken language used has to 
be tested preliminarily. To remember the common learning problems: anger, denial, 
fright, anxiety, thoughts about health, differences of language, physical disabilities, 
pain, cognitive imitations, religion, age, comorbidity, economic situation, distance 
from the health centre. Another important factor is the therapeutic adherence that is 
inversely proportional to the number of pharmacological doses and to the entity of the 
lifestyle modifi cation [ 34 ]. The attention to the communication methods [ 35 ] is 
addressed principally to language terms and style [ 36 ]. Medical practitioners are still 
using little systematic analysis as regards their patient’s lifestyle [ 37 ]. No more than 
the 30 % of them motivate the patient to lose weight [ 38 ]. Scientifi c evidence relating 
to the effect of solicitation by scientifi c societies and/or institutions for the screening 
of obesity is weak [ 39 ]. An adequate counselling improves the weight loss in the long 
term in at least one third of the patients. The pedagogical time for the obese patient has 
to be esteemed in a few years and has to be included in the therapeutic strategy. The 
doctors who deal with obesity are recommended the implementation of:

    1.    Psychometric tests such as BISA (Body Image and Satisfaction Assessment), 
PBIA (Pictorial Body Image Assessment), HR-QoL (Health-Related Quality of 
Life) [ 40 ]   

   2.    Models such as AAR (Ask, Advise and Refer) [ 31 ], FRAMES (Feedback, 
Responsibility, Advice, Empathy, Self-effi cacy) [ 41 ] or 5A (Assess-Advise- 
Agree-Assist-Arrange) [ 9 ]    

L. Lucchin
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  In the end, it results strategic to identify the various categories of obese people 
and, among them, the ones that could use electronic health records. ( Level of evi-
dence III ,  Strength of recommendation A )  

1.7     How to Evaluate Patient Appreciation? 

 The detection of the treatment appreciation by the patient is fundamental in terms of 
quality of the service provided. The improvement of the obese patient’s quality of 
life, which is worse than normal weight people’s, is one of the primary goals of the 
treatment, but it should be properly supervised. The obese people are more satisfi ed 
with the treatment compared to non-obese [ 34 ]. Recently a specifi c survey for obe-
sity, the Laval Questionnaire [ 42 ], has been validated. The appreciation of the treat-
ment received and the life quality are strictly related. If there are a lot of scientifi c 
publications about the quality of life, there are not as many regarding the perceived 
quality of the treatment and the few existing documentations are related to the bar-
iatric treatment [ 43 ,  44 ]. In this case, satisfaction has been observed from both 
social and physical points of view. It is recommended to predispose a systematic 
survey of the treatment appreciation, with adequate samples and frequency, which 
is fundamental for the professional improvement. ( Level of evidence V ,  Strength of 
recommendation A )     
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        A substantial contribution to the obesity and overweight epidemic in both Western 
and developing countries has been given by the increase in the consumption,  during 
growth as well as in adulthood, of foods with high energy density and low 
 nutritional value (foods with visible fats, soft drinks with caloric sweeteners, 
snacks, sweets) and the strong reduction of physical activity at work and during 
leisure time. 

 The nonpharmacological treatment for overweight and obesity needs to modify 
unhealthy dietary habits and encourage physical activity, according to the patient’s 
clinical conditions: in other words, a physical and nutritional rehabilitative program is 
often required. Moreover, an adequate integrative intervention enhances the effective-
ness of the single components and optimizes the use of drugs for comorbidities; in 
fact, there is a well-known effective interaction between diet and physical exercise. 

 Treatments to correct obesity aim to reduce initial body weight – in particular for 
grades I and II obesity or in case of overweight – within 4–6 months. Only in case of 
grade III obesity it is necessary to lose more than the conventional amount of 10 %. 

 In substance, it has been observed that a stable loss of 10 % of the initial body 
weight, achieved by losing mainly fat tissue, is adequate to correct the risk of 
obesity- linked morbidities. 

 The nutritional intervention, in both public and private institutions, must never 
disregard a simple but thorough dietary education. When eating disorders linked 
with a personality disturbance are present, a psychotherapeutic clinic and diagnostic 
intervention is also indicated. 
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2.1     Carbohydrates 

 Carbohydrates should represent 50–55 % of total calories; fi ber-enriched foods and 
slow absorption starch should be preferred, limiting the amount of energy from 
simple sugars. ( Level of evidence I ,  Strength of recommendation A ) 

 Cereals, fruits, and vegetables are important components of a healthy diet and 
have to be taken in consideration in a regimen for obesity. ( Level of evidence I , 
 Strength of recommendation A ) 

 At the moment, there is no evidence suggesting diets with low carbohydrate 
content (below 120–130 g/day) in obese patients. ( Level of evidence II ,  Strength of 
recommendation D ) 

 Simple sugars should not exceed 10–12 % of the daily energy intake; it is sug-
gested to consume fruits and vegetables, limiting added sucrose. ( Level of evidence 
I ,  Strength of recommendation A ) [ 1 – 3 ]   

2.2     Glycemic Index 

 The glycemic index of a food indicates the increase in blood glucose levels after the 
consumption of a food containing 50 g carbohydrates. This is infl uenced above all 
by the quality of carbohydrates (the simpler they are, the higher is the glycemic 
index) and by some characteristics of the meal, such as type of cooking, presence of 
fi bers and interaction with fats and proteins. 

 The glycemic index needs to be considered in selecting food for the daily diet. In 
particular, foods with a low glycemic index have to be preferred to maintain body weight 
during a low-calorie diet. ( Level of evidence I ,  Strength of recommendation A ) [ 4 ]  

2.3     Proteins 

 The recommended daily protein intake in adults should be 0.8–1.0 g/kg desirable 
weight (i.e., weight corresponding to 22.5–25 kg/m 2  BMI). Similarly, for develop-
mental age, national nutritional recommendations should be followed. ( Level of evi-
dence I ,  Strength of recommendation A ) 

 Proteins should derive both from animal and vegetal protein sources. ( Level of 
evidence I ,  Strength of recommendation A ) [ 5 ]  

2.4     Fats 

 A well-balanced diet should contain less than 30 % lipids of the daily energy intake, 
with an optimal intake of 10 % MUFA, 10 % PUFA, 10 % saturated fatty acids. 
( Level of evidence I ,  Strength of recommendation B ) 

 Daily intake of cholesterol should not exceed 300 mg/day in adults and 
100 mg/1000 kcal (4190 kJ) in developmental age. ( Level of evidence I ,  Strength of 
recommendation B ) 
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 The introduction of at least two servings of fi sh weekly is recommended to sup-
ply n3 polyunsaturated fatty acids, with benefi ts on the prevention of cardiovascular 
risks. ( Level of evidence II ,  Strength of recommendation B ) 

 The use of trans fatty acids has to be strongly reduced because it is associated 
with body weight, waist circumference, and BMI increase in population studies. It 
is recommended not to exceed 2.5 g/day of trans fatty acids in relation to cardiovas-
cular risks. ( Level of evidence II ,  Strength of recommendation B ) [ 6 – 11 ]  

2.5     Fiber 

 Dietary fi ber has functional and metabolic effects. Beyond satiation and the improve-
ment of intestinal functions, dietary fi ber reduces the risk of chronic-degenerative 
diseases (diabetes, cardiovascular diseases) and some gastrointestinal neoplasms. 

 In adults, the intake of at least 30 g/day of vegetal fi ber is recommended and the 
supplement of vegetal fi bers during caloric restriction is effective to improve meta-
bolic parameters. ( Level of evidence I ,  Strength of recommendation A ) [ 12 – 14 ]  

2.6     Alcohol 

 Given its metabolic characteristics and the readily available calories it provides, 
alcohol is not recommended during a weight loss regimen since it limits the utiliza-
tion of other nutrients and has no satiating power. ( Level of evidence I ,  Strength of 
recommendation B ) 

 Alcohol could be reintroduced in a “weight-maintenance” regimen once the 
patient has reached adequate weight; it should be consumed in limited doses and 
counted in the total daily calories prescribed [ 15 ].  

2.7     Sweet Drinks 

 Sweetened drinks are not recommended because, as they add extra calories, they 
negatively infl uence both satiety and satiation. The patient needs to be informed 
about their negative effects on body weight. The consumption of sweetened 
drinks has to be controlled, particularly during pediatric age, because they 
 represent a source of “empty” calories, nowadays scarcely considered by sub-
jects with overweight/obesity and their families. ( Level of evidence I ,  Strength 
of recommendation A ) [ 16 – 18 ]  

2.8     Sucrose and Other Added Sugars 

 The intake of foods containing sucrose and other added sugars should be balanced 
with the intake of other carbohydrates, in order to avoid exceeding the total daily 
calorie intake. 
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 The excessive habitual consumption of sucrose and other added sugars could 
cause weight increase, insulin resistance and higher triacylglycerol blood levels. 
( Level of evidence I ,  Strength of recommendation A )  

2.9     Special Foods, Nutritional Supplements, Noncaloric 
Sweeteners 

 Generally, there is no indication to use special foods, whether precooked or pack-
aged. The same is true for vitamin and mineral supplements, which should be given 
only to patients presenting a diet history with clear nutritional defi ciencies. The use 
of noncaloric sweeteners is controversial because they may impair both satiety and 
satiation.  

2.10     Mediterranean Diet 

 The Mediterranean Diet is not correlated with an increased risk of overweight and 
obesity and could play a role in the prevention of both. Long-term intervention stud-
ies are required to prove the effectiveness of a Mediterranean type of diet in promot-
ing and preventing overweight and obesity. ( Level of evidence I ,  Strength of 
recommendation B ) 

 The adhesion to a typical Mediterranean Diet has favorable effects on mortality 
for cardiovascular diseases and cancer and on the incidence of Parkinson’s and 
Alzheimer’s diseases; it therefore could play a protective role on the primary pre-
vention of chronic-degenerative diseases. ( Level of evidence I ,  Strength of recom-
mendation B ) [ 19 – 22 ] 

2.10.1     Dietary Recommendations in Some Clinical Conditions 

2.10.1.1     Diet Therapy of Obesity in Adolescence 
 There are no specifi c indications other than to empower educational programs 
toward healthy diet and lifestyle; regular physical exercise, and an adequate intake 
of proteins, minerals, and vitamins through the consumption of a large variety of 
natural foods, should be encouraged and stimulated.  

2.10.1.2     Diet Therapy for Obesity during Pregnancy and Lactation 
 During pregnancy, it is suffi cient to guarantee an adequate supply of proteins and 
foods rich in high bioavailable calcium (partially skimmed milk, yogurt, water). In 
particular, in the third trimester, the prescription of a diet with a caloric supply of at 
least 1600 kcal (6704 kJ)/day is suggested. During lactation, a woman who was 
overweight/obese before pregnancy could start a weight-reducing diet and try to 
attain a normal BMI. The energy cost for milk production is about 500–600 kcal/
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day for the fi rst 6 months of exclusive breastfeeding. For this reason and in consid-
eration of the energy saving due to the physiological weight loss following preg-
nancy, national recommendations usually suggest a supply of about 500 kcal/day 
for a healthy woman. In overweight/obese lactating mothers, it will be suffi cient to 
maintain a calorie supply corresponding to the real needs, without adjusting for 
ideal weight, since this supply will be in any case 500 kcal lower than necessary. 

 Particular attention is required to satisfy the increased needs in micronutrients 
and vitamins for milk production.  

2.10.1.3    Grade III Obesity 
 In this case, the suggested energy intake is 1000 kcal (4190 kJ) lower than the 
habitual diet, with close evaluation by an expert dietitian, which includes a dietary 
assessment and follow-up, with special attention to pharmacological therapy of pos-
sible complications; the surgical option, in case of medical failure, has to be consid-
ered and proposed by a specialized team. 

 Finally, diet is a nonpharmacological therapy: it is a therapeutic intervention and 
has to be prescribed by physicians and elaborated by specialized personnel 
(dietician).   

2.10.2     Specific Recommendations 

 Weight loss is suggested also for people with BMI between 25 and 28, in the pres-
ence of complications or personal history of diseases linked to excess body fat and 
in case of sarcopenia (altered fat-free/fat mass ratio): in these conditions, body 
weight correction has to be achieved exclusively by nonpharmacological therapy 
and physical rehabilitation. 

 Dietary restriction has to be evaluated according to the patient’s energy expendi-
ture, preferably measured (resting energy expenditure measured with indirect calo-
rimetry in standard conditions or calculated by predictive formulas – Harris-Benedict’s 
or WHO – and multiplied by 1.3). Generally, an energy restriction of 500–1000 kcal 
(2095–4190 kJ) is suggested, compared to the daily energy expenditure. Low- 
calorie diets with a daily caloric intake lower than 1300 kcal (5447 kJ)/day should 
not be prescribed to outpatients. 

 Diet composition should guarantee an adequate protein/nonprotein calorie ratio: 
the lower nonprotein calories are, the higher protein calories should be. Generally, 
proteins should derive from both animal and vegetal origin: 0.8–1 g proteins/kg 
desirable body weight is suggested (only rarely up to 1.3–1.5 g/kg desirable weight). 
Desirable weight corresponds to 22–25 kg/m 2  Body Mass Index calculated for the 
patient’s squared height. As far as nonprotein calories, the amount of carbohydrates 
should derive from foods with low glycemic index, and fats should be of vegetal 
origin (limiting coconut and palm oil) and used above all for seasoning. Extra virgin 
olive oil should be preferred. It is advisable not to limit carbohydrate intake below 
120–130 g/day and fats below 20–25 g/day. 
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 Suggested food items are preferably vegetables, as in the Mediterranean food 
model: cereals, legumes, vegetables, and fruit as source of carbohydrates and a percent-
age of dietary proteins, lean meats, and fi sh (at least two–three times a week) as animal 
proteins, extra virgin olive oil as seasoning fat. Regular milk, yoghurt, and low-fat dairy 
products have to be guaranteed to ensure the protein and the calcium supply. 

 As to meal distribution, it is appropriate to suggest a relatively abundant break-
fast (partially skimmed milk, cereals, fruits, yoghurt) and a light dinner early in the 
evening. A light breakfast and evening meal have no specifi c indications to correct 
obesity except for given metabolic diseases or individual requests.   

2.11     Comments 

  Insulin resistance ,  with its metabolic and endocrine alterations ,  is commonly 
observed with excess body fat . 

  Dietary intervention  ( and physical rehabilitation )  is aimed to counteract and 
decrease insulin resistance with an adequate reduction of fat mass but also to sup-
ply a well - balanced amount of macronutrients ,  providing a low glycemic load . 

  Italian dietary guidelines for healthy nutritional habits ,  as in all other countries 
with a modern national health service ,  are a cornerstone that should be always con-
sidered especially when representing the basics of a traditional Mediterranean diet . 

  Other diets ,  often unbalanced ,  i.e .,  diets low in carbohydrates or in lipids or with 
a high protein content should be considered with caution since they help reduce 
body weight  ( not necessarily body fat mass )  at the beginning of the dietary interven-
tion  ( usually within few weeks )  but their effectiveness is poor  ( as far as body fat is 
concerned )  and could be unsafe in the short as well as in the long term . 

  The obesity epidemic largely affects lower socioeconomic population groups ; 
 moreover ,  since quality foods with high nutritional value are usually more expen-
sive than calorie dense foods with low nutritional value  ( the so - called empty calo-
ries )  dietitians and nutrition professionals should make appropriate recommendations 
for adequate choices. The issue of the cost of foods for a healthy diet for everybody 
requires targeted national policies . 

  Time for cooking and food preparation should also be considered by the pre-
scribing dietitian ,  as should palatability and compliance with the diet . 

  In summary ,  the cornerstones for dietary treatment of excess body fatness are :

•    Always consider some physical activity according to the patient’s clinical 
conditions.  

•   Prescribe a low-calorie diet with a low glycemic load.  
•   Achieve a 5–10 % reduction of initial body weight within four–6 months.  
•   Diet and physical activity are the basics for the nonpharmacological treatment of 

excess body fat; drugs can be added when needed.  
•   The prescription of diets to reduce excess body fat should consider costs and 

practical daily life aspects.  
•   Consider the vegetal fi ber content of a diet.     
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2.12     FAQ 

     1.     Is diet an essential therapeutic action in the treatment of overweight/obese 
patients?  
 Not simply dieting but lifestyle changes should be achieved by sedentary healthy 
people as well as by overweight and obese patients requiring treatment. 

 Treatment of obesity is not mere weight loss but the reduction of cardiovascu-
lar risk factors and the overall improvement of health status, including long-term 
weight loss maintenance. This can be obtained with a reasonable weight loss 
(about 5–10 % of initial body weight), an increasing nutritional quality of the 
diet, and a mild but regular physical exercise. 

 Once the therapeutic target is achieved, an appropriate long-term healthy life-
style should be observed: in other terms, the diet for obesity is part of a general 
program of therapeutic education.   

   2.     How should a diet be structured?  
 Daily food records help improve the evaluation of dietary habits and quality of 
foods consumed, and this tool may allow patients to recognize their feelings 
towards eating. 

 Dietary recommendations should encourage healthy eating habits, which 
means including cereals, fruit and vegetables, and low-fat dairies and lean meat. 

 Calorie restriction should be personalized considering the individual’s social 
culture and traditions, taste and usual choices, habitual physical activity, comor-
bidities, and previous dietary programs.   

   3.     How should calorie restriction be carried out?  
 There is strong evidence in the literature that a diet low in fat (<30 % total calo-
ries) and a balanced intake of complex carbohydrates and proteins not only pre-
vents weight gain in normal weight people but can also induce a modest weight 
loss in overweight individuals and decrease their cardiovascular risk and inci-
dence of type 2 diabetes. 

 In the short term, diets with a low glycemic load induce a body weight reduc-
tion not necessarily due to a larger loss of fat mass. 

 A 15–30 % reduction of usual daily calorie intake in obese subjects with sta-
ble weight is usually adequate; frequently, patients pursue a further voluntary 
restriction mainly in the initial stages of the diet. It should be taken into account 
that energy requirements largely vary in relation to age, sex, physical activity, 
level of physical activity, and predisposing genetic factors, as well as previous 
treatments and body composition. 

 A dietary regimen recommended for weight loss, targeted to individual 
factors, implies a reduction of 500–600 kcal/d or up to 1000 for heavy eaters. 
Very low calorie diets (VLCD) supplying less than 1200 kcal/d (5000 kJ/d) 
provide an inadequate amount of micronutrients and therefore impair the 
nutritional status, unfavorably affecting weight loss program. Their use is 
restricted to supervised patients for a short period of time. VLCD are not 
indicated in children, adolescents, pregnant and lactating women, or elderly 
obese patients.   
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   4.     What is the right amount of macronutrients in a low-calorie diet?  
 A low-calorie diet is a nonpharmacological treatment for obese patients and 
should be personalized according to age, sex, excess body fat, clinical and meta-
bolic conditions. An educational dietary program can be used for obesity preven-
tion and weight loss maintenance. There is no standardized diet with a defi ned 
percent of macronutrient content indicating grams for kg/body weight. Daily 
micronutrient intake should be obtained with no less than 1200 Kcal/day, provid-
ing about 0.8–1 g protein/kg body weight, with a large variety of natural foods.   

   5.     What is the preferred carbohydrate and lipid intake?  
 Some studies have reported a more favorable effect on weight loss and metabolic 
parameters with low carbohydrate diets than with low lipid diets, although this 
difference is not signifi cant in the long term, provided it is a low-calorie diet.   

   6.     What is the recommended protein intake?  
 An adequate protein intake should be granted during low-calorie diets. Protein 
intake favors satiety and maintains thermogenesis.   

   7.     What is the role of fi bers and foods with low glycemic index in a low-calorie 
diet?  
 Some studies have demonstrated an increased postprandial satiety with an ade-
quate fi ber intake.   

   8.     How can weight regain be prevented?  
 Weight maintenance is mainly related to a physically active lifestyle. Obesity is 
a chronic disease and weight control is for life.         
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and     Giovanni     Annuzzi   

3.1           Physical Activity and Global Health 

    More physically active people have a lower incidence of mortality by all causes, 
ischemic heart disease, hypertension, cerebrovascular disease, diabetes mellitus, 
metabolic syndrome, colon and breast cancers, and depression. They also have a 
better cardiorespiratory and muscle performance, a body composition, and a bio-
chemical profi le more protective for the development of cardiovascular diseases, 
diabetes, and bone diseases. ( Level of evidence I ) 

 For its positive effects on global health, regular physical activity is recommended 
in obese and overweight people, regardless of effects on body weight. ( Level of 
evidence I, Strength of recommendation A ) 

 In adults, at least 150 min per week of moderate-intensity aerobic physical exer-
cise or at least 75 min of vigorous-intensity aerobic physical exercise or an equiva-
lent combination of moderate and vigorous physical exercise are recommended, 
with aerobic exercise performed in periods of at least 10 min. ( Level of evidence I, 
Strength of recommendation A ) 

 To obtain further health benefi ts, adults can increase moderate-intensity aerobic 
physical exercise to 300 min per week or to 150 min of vigorous-intensity aerobic 
physical exercise or to an equivalent combination of moderate and vigorous aerobic 
physical exercise. Strength exercise, involving the main muscle groups, should be 
performed at least 2 days per week. ( Strength of recommendation B ) 

  SIO  ( SOCIETÀ ITALIANA DELL’OBESITÀ ), Guidelines 2015. 
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 Sedentary people will take advantage of the change from category “no activity” 
to “some level of activity.” People who do not reach the suggested levels should 
increase the duration, the frequency, and at last the intensity to reach the guideline 
recommendations. ( Level of evidence I, Strength of recommendation A )  

3.2     Physical Activity and Prevention of Weight Gain 

 Regular physical activity is a protective factor for weight gain and obesity, whereas 
a sedentary lifestyle is a promoting factor. ( Level of evidence I ) 

 In adults, for prevention of a signifi cant weight gain (more than 3 %) 
150–250 min per week of moderate intensity aerobic physical exercise (correspond-
ing to an energy expenditure of 1200–2000 kcal/5000–8400 kj) is recommended. 
( Level of evidence I, Strength of recommendation A )  

3.3     Physical Activity and Treatment of Overweight 
and Obesity 

 There is a dose–response effect between the duration of physical activity and the 
reduction of body weight. ( Level of evidence III ). Weight loss is usually minimal 
with less than 150 min/week of moderate intensity aerobic physical exercise; it 
becomes modest with 150–250 min per week (2–3 kg in 6–12 months), whereas 
with 250–400 min per week it is about 5–7.5 kg in 6–12 months. ( Level of evidence 
II, Strength of recommendation A ) 

 The association between physical activity and caloric restriction signifi cantly 
increases weight loss. ( Level of evidence I ) 

 Strength exercise, with or without caloric restriction, is not effective for weight 
loss. ( Level of evidence I ) 

 Overweight and obese people need a careful cardiorespiratory and orthopedic 
evaluation before and during the execution of the training program.  

3.4     Physical Activity and Prevention of Weight Recovery 

 Physical activity levels are the best predictor of weight maintenance after a signifi -
cant weight loss. ( Level of evidence I ) 

 At least 200 min per week of moderate intensity physical exercise is needed to 
prevent weight recovery. ( Level of evidence III, Strength of recommendation A ) 

 The more is the level of physical activity performed, the less is the weight recov-
ery. ( Level of evidence II ) 

 The prescription of various types (resistance or aerobic) and doses of moderate 
intensity exercise training (e.g., brisk walking 135–250 min/week), delivered in the 
context of weight loss maintenance therapy, does not reduce the amount of weight 
regained after the cessation of the very low calorie diet, as compared with weight loss 
maintenance therapy alone. ( Level of evidence III, Strength of recommendation B )  
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3.5     Comments 

3.5.1     Physical Activity and Global Health 

 Low levels of physical activity have a strong impact on global health of populations, 
with a signifi cant increase in the prevalence of noncommunicable diseases (cardio-
vascular diseases, diabetes, and cancer) and their risk factors (hypertension, hyper-
glycemia, and overweight). Considering that about the half of the disease burden in 
adults is currently represented by noncommunicable diseases both in industrialized 
and developing countries, this is a particularly relevant issue. 

 Sedentary lifestyle is now identifi ed as the fourth risk factor for mortality, 
related to 6 % of the global deaths, after hypertension (13 %), tobacco use (9 %), 
and hyperglycemia (6 %), with overweight and obesity accounting for 5 % of over-
all mortality [ 1 ]. It is estimated that physical inactivity is the main cause of about 
21–25 % of breast and colon cancers, 27 % cases of diabetes, and about 30 % cases 
of ischemic heart disease. According to recent estimates, elimination of physical 
inactivity would remove between 6 % and 10 % of the major noncommunicable 
diseases of CHD, type 2 diabetes, and breast and colon cancers and increase life 
expectancy [ 2 ,  3 ]. 

 Practice of physical activity and health status are tightly linked in every age 
group. There is wide evidence that people with higher levels of physical activity 
have a lower incidence of mortality from all causes, ischemic heart disease, hyper-
tension, cerebrovascular disease, diabetes mellitus, metabolic syndrome, colon and 
breast cancers, and depression [ 4 – 9 ]. In the EPIC study population, the hazards of 
all-cause mortality were 16–30 % lower in moderately inactive individuals than in 
those categorized as inactive in different strata of BMI and waist circumference, 
suggesting potential benefi cial effects even with small increases in activity in inac-
tive individuals [ 10 ]. The authors estimated that avoiding all inactivity would theo-
retically reduce all-cause mortality by 7.35 %, while for avoiding obesity    was 
3.66 % and for avoiding high waist circumference was similar to those for physical 
inactivity. 

 People who are more active also have a body composition and a biochemical 
profi le more protective for the development of cardiovascular diseases, diabetes, 
and bone diseases (osteoporosis and fractures) and a better cardiorespiratory perfor-
mance. Cardiorespiratory fi tness (CRF) defi nes the ability of the circulatory, respi-
ratory and muscular systems to supply oxygen during prolonged exercise. CRF is 
assessed by maximal exercise test with treadmill or cycle-ergometer and expressed 
as maximal uptake of oxygen (VO 2  max) or METs (metabolic equivalents, 1MET = 3, 
5 ml O 2 /kg body weight/min). CRF is a reliable marker of regular physical activity 
[ 11 ] and an important indicator of the health status of individuals [ 12 ]. It is associ-
ated with cardiovascular mobility and mortality, regardless of other risk factors 
[ 13 – 16 ]. A moderate or high level of CRF is associated with a lower risk of mortal-
ity from all causes in both sexes, and this protective effect is independent of age, 
ethnicity, adiposity, smoking habit, alcohol consumption, and health status [ 20 ,  21 ]. 
The evaluation of the dose–response relation in the meta-analysis by Kodama et al. 
[ 15 ], which included 33 studies with a total of 1,02,980 subjects, showed that the 
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increase in CRF of only one MET was associated with a reduction of 13 % in mor-
tality from all causes and 15 % in cardiovascular events. Two prospective studies 
that analyzed the effect of changes in CRF over time on mortality from all causes 
confi rmed the importance of CRF as an important risk factor for mortality. Both 
studies, performed in males, showed that the improvement or worsening of CRF 
during a mean follow-up of fi ve [ 22 ] or seven [ 23 ] years was associated with a 
reduction or an increase, respectively, of the mortality risk from all causes. These 
data support the importance of evaluating cardiorespiratory fi tness in patients at 
cardiovascular risk and improving their CRF through training programs. A low CRF 
associated with a high risk of cardiovascular events was 9 MET for men and 7 MET 
for women in the age of 40 years, 8 and 6 MET at 50 years, and 7 and 5 MET at 
60 years, respectively [ 15 – 24 ]. An aerobic training program in sedentary subjects 
can improve CRF of 1–3 MET [ 21 ] after only 3–6 months and, therefore, substan-
tially reduce cardiovascular risk and risk of mortality from all causes. 

 Although the issue is still debated [ 27 ], the benefi cial effects of physical activity 
seem to be independent of weight loss. A study evaluating the link between mortal-
ity and the degree of obesity and/or fi tness showed that a low physical capacity, 
marker of a lower habitual physical activity, was an independent predictor of mor-
tality from all causes, even after adjustment for adiposity; moreover, obese people 
with good physical capacity had a lower mortality than people of normal weight but 
sedentary [ 25 ]. 

 All public health agencies and scientifi c organizations, such as the National 
Heart, Lung and Blood Institute [ 26 ] and the Centers for Disease Control in the 
USA, and some medical societies like the American College of Sports Medicine 
and the American Heart Association [ 27 ], the American Medical Association, the 
American Academy of Family Physicians [ 28 ] recommend regular physical activity 
as an important preventive and therapeutic tool also in obese and overweight people 
for its positive effects on global health, independently of its effect on body weight. 

 Although also lower amounts of physical activity showed benefi cial effects on 
all-cause mortality in different populations [ 29 ,  30 ], recommendations are rather 
concordant in suggesting in adults at least 150 min per week of moderate-intensity 
aerobic physical exercise or at least 75 min of vigorous-intensity aerobic physical 
exercise or an equivalent combination of moderate and vigorous aerobic physical 
exercise. Aerobic exercise can be performed in periods of at least 10 min. 

 To obtain further benefi ts on health, adults can increase the moderate-intensity 
aerobic physical exercise to 300 min per week or to 150 min of vigorous-intensity 
physical exercise or to an equivalent combination of moderate and vigorous aerobic 
physical exercise. 

 There is limited evidence about the effectiveness of exercise against resistance in 
promoting the increase of or maintaining lean mass and the loss of fat mass during 
a low-calorie diet. However, there is evidence of favorable changes in some cardio-
vascular risk factors (HDL and LDL cholesterol, insulinemia, blood pressure). 
Strength exercise involving the main muscle groups should be performed at least 
2 days per week. Maintenance of a good muscle strength reduces the risk of injuries 
linked to the aerobic activity.  
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3.5.2     Physical Activity and Prevention of Obesity 

 Overweight/obesity represents a multifactorial condition with complex pathophysi-
ological interactions between genetic, endocrine, and social and environmental fac-
tors (improper dietary habits and sedentary lifestyle). There is strong scientifi c 
evidence of the protective role of an active lifestyle in the prevention of weight gain 
and obesity, while a sedentary lifestyle is a promoting factor [ 31 ]. Over the last 
decades, industrialization has brought a drastic reduction in physically active works 
and professions and a decreased energy consumption for transport (cars, lifts), while 
free time spent in nonphysically active habits (TV, computers) has considerably 
increased. Therefore, the modern lifestyle in developed countries, characterized by 
a low daily energy expenditure and a great availability of food, frequently causes a 
positive energetic balance with an increasing prevalence of obesity, which has 
become an epidemic problem of public health [ 32 ,  33 ]. 

 About the prevention of weight gain, it must be stressed that primary prevention 
of obesity starts with the maintenance and not with the loss of weight. The risk of 
weight gain varies over time, and similarly it does the need to perform physical 
activity to prevent it. This is supported by cross-sectional evidence of an inverse 
relationship between weight status (weight or BMI) and physical activity [ 34 ,  35 ] 
that underlines a dose–response relation between weight loss and increasing levels 
of physical activity. The studies of Kavouras et al. [ 36 ] and Berk et al. [ 37 ] support 
the need to perform at least 150 min of physical exercise per week to control body 
weight for a long time. In their randomized controlled 12-month trial aiming to 
reach 300 min per week of moderate intensity physical exercise, McTieman et al. 
[ 38 ] provided further evidence about the effectiveness of more physical effort in 
preventing weight gain. In 5973 healthy men (mean age, 65.0 years) from the 
Harvard Alumni Health Study, recreational physical exercise and body weight were 
evaluated in 1988 (baseline), 1993, and 1998. In multivariate analyses, compared 
with men expending ≥21 MET-h per week, those expending 7.5 to <21 MET-h per 
week had an odds ratio (OR) of 1.35 (95 % confi dence interval: 1.03, 1.77) for 
meaningful weight gain (≥3 %), and men expending <7.5 MET-h per week, an OR 
of 1.16 (1.01, 1.33). Therefore, those with lesser levels of physical activity were 
more likely to gain weight than men satisfying the 2002 IOM guidelines of ≥21 
MET-h per week (≈60 min day 1 of moderate-intensity physical exercise) [ 39 ]. 
Very recently, the International Physical Activity and the Environment Network 
(IPEN) Adult study examined the dose–response associations of accelerometer-
based physical activity (PA) (seven consecutive days) with BMI and weight status 
in 5712 adults from ten countries. Curvilinear relationships of accelerometer-based 
moderate-to-vigorous PA and total counts per minute with BMI and the probability 
of being overweight/obese were identifi ed. The associations were negative, but 
weakened at higher levels of moderate to vigorous PA (450 min per day) and higher 
counts per minute. This was in line with current recommendations to prevent weight 
gain in normal-weight adults. However, complex site- and gender-specifi c fi ndings 
for BMI were observed, which could have important implications for country- 
specifi c health guidelines [ 40 ]. 
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 These studies support the evidence that 150–250 min per week of moderate 
intensity physical exercise, with energetic equivalent of 1200–2000 kcal (5000–
8500 kj, about 18–30 km per week), may be suffi cient to prevent weight gain (>3 % 
of body weight) in most adults. The moderate intensity aerobic exercise should be 
divided into several days, with sessions lasting at least 10 min (for instance, 30 min 
a day for 5 days). There is no indication to strive exceeding 300 min of exercise per 
week, as above this threshold the benefi ts may not further increase while the risk of 
musculoskeletal injuries increases. Effective options may be performing 75 min per 
week of vigorous intensity aerobic physical exercise or an equivalent combination 
of moderate intensity and vigorous intensity exercises. Strength exercises involving 
the main muscle groups may be performed 2 days per week. 

 In line with NICE recommendations, to prevent obesity, most people may need 
to do 45–60 min of moderate intensity exercise a day, particularly if they do not 
reduce their energy intake [ 41 ].  

3.5.3     Physical Activity and Weight Loss 

 Many studies have shown the benefi cial effects of reducing weight and body fat in 
overweight and obese people. The use of physical activity in the therapeutic man-
agement of overweight people is essential. Weight loss is tightly linked to a negative 
energy balance, being a more negative energy balance associated with a greater 
weight loss. Since an energy defi cit of 500–1000 kcal/die is necessary to reduce 
body weight of 0.5–1 kg per week [ 42 ], achieving this defi cit only with the practice 
of physical activity is extremely diffi cult. Physical activity levels reached during 
military training [ 43 ] or in some sports like mountain climbing at high altitude [ 44 ] 
can lead to a signifi cant weight loss; obviously obtaining and maintaining these high 
levels of activity is not feasible for most people. Only a few of the studies evaluating 
physical activity as the only mean for achieving weight loss have demonstrated a 
signifi cant weight loss in overweight-obese and sedentary people, i.e., greater than 
or equal to 3 % of baseline weight [ 45 ]. Therefore, in the majority of obese indi-
viduals additional interventions (energy restriction or low-calorie diet) over physi-
cal activity are needed to obtain a signifi cant weight loss [ 42 ]. A systematic review 
of randomized controlled trials showed that the treatment providing the most marked 
weight loss was the one which included physical activity, diet, and behavioral ther-
apy [ 46 ]. The same review showed that the intensity of training should be moderate. 
Ross et al. [ 47 ] assessed the effectiveness of a 2-year behaviorally based physical 
activity and diet program implemented entirely within clinical practices. Sedentary 
obese adults were randomized to usual care (advice from their physicians about 
lifestyle as a strategy for obesity reduction) or to behavioral intervention (individual 
counseling from health educators to promote physical activity with a healthful diet). 
A signifi cant main effect was observed for waist circumference change within the 
intervention compared with usual care that was sustained at 24 months for men 
while only at 12 months for women. The Look AHEAD trial provided evidence in 
patients with type 2 diabetes that weight losses achieved with intensive lifestyle 
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intervention were still clinically meaningful (≥5 %) after 8-year intervention in 
50 % of the participants [ 48 ]. 

 Studies evaluating the effects of less than 150 min per week of physical exercise 
did not show signifi cant weight reductions [ 49 – 52 ]. Donnelly et al. [ 53 ] compared 
the effects of 90 min per week of continuous exercise at 60–75 % of maximal aero-
bic capacity (30 min per session, 3 days per week), or 150 min of intermittent exer-
cise (brisk walking, two 15-min sessions, 5 days per week), in women for 18 months. 
The group that performed continuous exercise lost signifi cantly more weight (1.7 vs 
0.8 kg); however, neither group lost more than 3 % of baseline weight. According 
to Garrow and Summerbell in a meta-analysis [ 54 ] and Wing in a review of the lit-
erature [ 55 ], the effect of physical activity on weight loss corresponded to about 
2–3 kg; however, the required level of activity was not defi ned. In well-controlled, 
supervised laboratory studies it is usually evident that a greater weight loss could be 
related to a greater volume of activity practiced under supervision than when it is 
practiced independently and without supervision. In fact, Ross et al. [ 56 ] showed 
that males and females who underwent an energy defi cit of 500–700 kcal (2095–
2933 kj) in 12 weeks lost on average 7.5 kg (8 %) and 5.9 kg (6.5 %), respectively. 
In a randomized controlled trial of 16 months aiming at performing 225 min of 
moderate intensity physical exercise per week (controlled in laboratory) with ener-
getic equivalent of 400 kcal/die (1676 kj/die), 5 days per week, Donnelly et al. [ 57 ] 
showed a difference between the experimental and the control group of about 4.8 kg 
for men and 5.2 kg for women. This result was obtained differently in the two sexes: 
men practicing physical activity lost weight compared to controls who kept it, 
whereas women practicing physical activity kept their weight compared to controls 
who gained it. A different response to physical activity between sexes, not con-
fi rmed in other studies [ 58 ], was also observed in the Canada’s National Population 
Health Survey adult cohort followed over 16 years [ 59 ]. Leisure-time physical 
activity (LTPA) and work-related physical activity (WRPA) exerted a decreasing 
effect on BMI, and the effects were larger for females. Participation in LTPA 
exceeding 1.5 kcal/kg per day (i.e., at least 30 min of walking) reduced BMI by 
about 0.11–0.14 points in males and 0.20 points in females relative to physically 
inactive counterparts. Compared to those who were inactive at workplace, being 
able to stand or walk at work was associated with a reduction in BMI in the range 
of 0.16–0.19 points in males and 0.24–0.28 points in females. Lifting loads at work-
place was associated with a reduction in BMI by 0.2–0.3 points in males and 0.3–
0.4 points in females relative to those reported sedentary. 

 In summary, any increase in physical activity level may potentially infl uence 
weight reduction. However, based on the current evidence, activity levels <150 min 
per week seem not to change body weight signifi cantly, while >150 min per week 
determine a modest weight loss (2–3 kg) and between 225 and 420 min cause a 
weight loss of 5–7.5 kg, suggesting a dose–response relationship. 

 Overweight and obese people need an accurate evaluation before starting a train-
ing program. Unlike the evaluation of an adult individual in good health [ 11 ], obe-
sity needs a multidisciplinary approach, owing to its frequent comorbidities 
(cardiovascular, respiratory, osteoarticular). This approach should involve various 

3 Physical Activity



30

professionals: internist, endocrinologist, cardiologist and specialist in sport medi-
cine to evaluate the indications to stress test [ 12 ], orthopedic, physical therapist to 
evaluate the impact of the training program on the osteoarticular system. The indi-
vidualized training program agreed upon by these professionals can then be man-
aged by a graduate in physical education, preferably with master’s degree in adaptive 
and rehabilitative sciences, with specifi c skills in this fi eld.  

3.5.4     Physical Activity and Maintenance of Weight Loss 

 Whereas the effects of physical activity alone on weight loss are minimal, physical 
activity has a crucial role in the management of the maintenance of body weight 
after weight loss. Physical activity is universally recommended to maintain body 
weight after having obtained a signifi cant weight loss [ 4 ,  60 ], and the levels of 
physical activity are often considered as the best predictor of the maintenance of 
body weight after a signifi cant weight loss [ 61 ,  62 ]. Schoeller et al. [ 63 ] showed that 
an expenditure of 11–12 kcal/kg/die (46.1–50.3 kj/kg/die) is necessary for an effec-
tive maintenance, whereas data from the National Weight Control Registry, includ-
ing more than 3000 individuals who obtained a successful weight loss of at least 
13.5 kg for a minimum of 1 year, indicate that a higher level of daily physical activ-
ity may be necessary to prevent weight recovery [ 64 ]. These individuals reported 
having used various methods to achieve weight loss, and more than 90 % of them 
emphasized the practice of high levels of physical activity as crucial for the long- 
term maintenance of weight. 

 After initial weight loss by a very low calorie diet (mean loss 13.1 kg), adding 
specifi c exercise prescriptions to the behavioral weight maintenance intervention 
resulted in a range of weight change at 9 months of −2.7 to +0.3 kg net of the control 
intervention [ 65 ]. After 33 months, participants regained weight, on average 
between 5.9 and 9.7 kg. The range of weight change for the exercise interventions 
was 3.5 to 0.2 kg less than the control weight maintenance intervention (differences 
not statistically signifi cant). There were no signifi cant differences between the two 
levels of recommended physical exercise—2–3 h per week of walking versus 4–6 h 
per week—in weight loss maintenance at 1-year postrandomization. In a study from 
the same group [ 66 ], after a very-low-energy diet for 2 months (mean weight loss 
14.2 kg) middle-aged obese men were randomized into a walking, resistance train-
ing, or control group for 6 months while receiving similar dietary advice. At the 
23-month follow-up after the weight maintenance intervention, the mean weight 
decrease was 4.8 kg with no statistically signifi cant difference between the groups. 

 In a systematic review on this topic [ 67 ], most of the analyzed studies were obser-
vational, while in intervention studies randomization to different levels of physical 
activity was generally performed before weight loss and follow-up ranged from 
months to several years. The practice of physical activity and the recovery of weight 
were inversely related, and the greater the level of activity practiced the lower was 
the weight increase. The three studies in which randomization to physical activity 
occurred after having an initial weight loss showed that physical activity had a neu-
tral, negative, or positive effect, respectively, on the prevention of weight regain. 
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 Therefore, although physical activity may have a relevant role in the mainte-
nance of the weight loss in obese subjects, it remains uncertain which amount is 
needed, also considering the interindividual variability. Although CDC/ACSM rec-
ommendations (1995) suggested to perform at least 30 min of moderate-intensity 
physical exercise for most of the days of the week, the long-term maintenance of 
weight loss seems to require performing at least 200–300 min of exercise per week. 
Jakicic et al. and Ewbank et al. [ 60 ,  68 – 71 ], on the basis of randomized trials, tried 
to defi ne the relation between the amount of physical activity and that of maintained 
weight loss; in particular, they observed that the practice of at least 200 min per 
week of moderate intensity physical exercise determined only a minimum weight 
recovery after 2 years of follow-up. 

 Jeffery et al. [ 72 ], evaluating the effects of higher levels of physical activity (up 
to 2500 kcal per week; 10475 kj per week), confi rmed that the higher the level of 
practiced activity, the lower was the weight gain. 

 In summary, most of the available literature on the use of physical activity for 
maintaining body weight after a signifi cant weight loss suggests that “more is bet-
ter.” However, there are no randomized, controlled clinical trials that are specifi c, 
adequate, and of suffi cient duration to allow defi ning the required amount. 

 Considering these limitations, at the present state of knowledge, weight mainte-
nance (weight gain <3 %) can be associated to the practice of at least 60 min of 
walking per day at moderate intensity (about 5–6 km). 

 In line with NICE recommendations, the advice to people who have been obese 
and have lost weight is that they may need to do 60–90 min of activity a day to avoid 
regaining weight [ 41 ].   

3.6     Definitions 

     Physical activity : Bodily movement produced by skeletal muscle contraction that 
requires an excess of energy expenditure compared to resting energy expenditure.  

   Physical exercise : Bodily movement that is planned, structured, repetitive and aims 
to improve or maintain one or more components of physical fi tness.  

   Aerobic exercise : Rhythmic, repeated, and continuous movements of the same 
major muscle groups for at least 10 min each, e.g., walking, cycling, jogging, 
swimming, aerobic aquatic exercises.  

   Strength exercise : Activities that use muscular power to move a weight or work 
against a load offering resistance.        
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          Therapeutic Education means the therapeutic act continuously characterized by “accompa-
nying” the patient, “joining together” in the path of chronic disease, tending to negotiate, 
agree, for the implementation of measures aimed at achieving the highest possible clinical 
outcome and the best perceived quality of life for each patient. 

Valerio Miselli 

   Therapeutic education, as defi ned by the WHO in 1998, should allow the patients to 
acquire and maintain the skills that allow them to achieve the optimal management 
of their lives with the disease. Its importance is recognized for the fi rst time in 1972 
by the work of L. Miller [ 1 ], which becomes a continuous process integrated in 
health care. Therapeutic education is an essential part in the management of chronic 
patients. Its purpose is to implement the knowledge about the disease and its man-
agement and to change the associated behaviors in order to achieve a better 
management of the disease itself. Moreover, education allows us to understand and 

        C.   Rotella      (*)
  Dipartimento di Scienze Biomediche, Sperimentali e Cliniche “Mario Serio” , 
 Università di Firenze ,   Florence ,  Italy   
 e-mail: c.rotella@dfc.unifi .it  

    B.   Cresci    •    L.   Pala    •    I.   Dicembrini    
  Azienda Ospedaliera Universitaria Careggi, Sod Diabetologia , 
 University of Florence ,   Florence ,  Italy    

  4

 Recommendations and Grades of Evidence 
 The techniques of behavioral therapy, in addition to lifestyle modifi cation, are 
more effective in the treatment of obese patients compared to intervention on 
lifestyle only. ( Level of evidence I, Strength of recommendation A ) 

 Therapeutic education for the short-medium term obesity is most effective 
when planned and organized for small groups of patients. ( Level of evidence 
I, Strength of recommendation A ) 
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manage the psychological aspects related to the disease and therefore, in addition to 
the role of information on the practical management of the disease, it aims at 
improving the quality of life [ 2 – 6 ] (Table  4.1 ).

4.1         The Therapeutic Alliance 

 The continuous management of the patient affected by a chronic disease has to be 
evaluated in a time perspective because it is the main core of the therapeutic con-
tract. The therapeutic contract needs to actively involve both the patient and the 
therapeutic team. The aims of this relationship, according to the clinical setting, 
have to be carefully discussed and defi ned. The therapeutic alliance, as a sort of 
deal, is able to improve, both on the short and the long term, the outcomes of the 
clinical management of patients affected by a chronic disease. Supporting patients 
makes them feel motivated and ready to change lifestyle and to actively follow the 
therapy. A prescriptive approach coming from health care professionals has to be 
left behind today. The subject affected by a chronic disease cannot be considered as 
a passive receptacle; he needs to be recognized as the main character of the thera-
peutic alliance [ 7 – 9 ].  

4.2     The Therapeutic Adherence 

 The therapeutic aims of the clinical management of chronic diseases require, fi rst of 
all, behavioral changes to improve lifestyle and adherence to the drug treatment. 
Patients affected by a chronic disease can reach the therapeutic goals only if they get 
to feel them of great importance for their own health status. For this reason, the term 

   Table 4.1    Cornerstones of Therapeutic Education   

 Among the techniques derived from cognitive behavioral therapy that represent the 
cornerstones of therapeutic education, we fi nd the following ones: 

   1. Therapeutic alliance 

   2. Therapeutic adherence 

   3. Motivation 

   4. Problem solving 

   5. Empowerment 

   6. Narrative medicine 

 Therapeutic education of obesity should be guaranteed, within the team, 
by professionals (doctor, nurse, dietitian, community health educator) specifi -
cally qualifi ed on the basis of a continuing training on educational activities. 
( Level of evidence I, Strength of recommendation A ) 

 Motivation is crucial to achieve therapeutic adherence and weight loss. 
( Level of evidence I, Strength of recommendation A ) 
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of compliance has been widely introduced in the clinical practice. The compliance 
has to be considered as the adherence of the patient to the therapeutic scheme. This 
aspect can often generate some concerns between patient and health care profes-
sionals: the therapeutic relationship usually becomes an act of force, then the patient 
feels to be abducted by the external pressure, warning, and intimidation coming 
from health care professionals. For this reason, the therapeutic adherence has been 
changed across the time in therapeutic adherence, thus to underline the need for an 
active involvement of the patient in the therapeutic decision [ 10 – 12 ].  

4.3     Motivation 

 Weight management programs still remain a great challenge as drop-out rates rep-
resent a growing problem. It is essential to try and identify the predictors of success 
in order to make a proposal really custom-tailored to the patients. Among the most 
valuable applications of valid weight loss prediction models is the early identifi ca-
tion of individuals with the least estimated probability of success, who should be 
directed to alternative therapies. Equally important are improvements in the match-
ing between treatments and participants, which are dependent on the measurement 
of relevant pretreatment variables. In the treatment of obesity and in many other 
pathologies and dependencies, the motivation to change plays an important role 
both in the period of the weight loss and in the phase of the maintenance of the 
result [ 13 ]. The meaning of motivation can be variously indicated as:

•    The needs, the beliefs that determine a character  
•   The push to carry out an action  
•   The tendency to devote energies to achieve a goal  
•   Feelings leading an individual towards a particular object    

 The term motivation comes from the Latin  motus , literally the “push of a subject 
towards an object,” which well expresses the importance of such a predisposition for 
the achievement of a stable change in lifestyle, as an objective of therapeutic educa-
tion. Specifi cally, what determines a real push for change is the presence of what is 
called motivational readiness, a concept that implies the existence of a real push 
towards the goal but in the presence of a state of readiness, which is a current and 
effective willingness to start the treatment. A person may believe to be motivated 
without really being motivated. In this case, the confl ict that is present in the starting 
condition (for example, the status of obesity) actually prevents the patient to easily 
move away from that condition. A subject may also be motivated without being 
ready, because there are serious obstacles that prevent him from facing the problem. 

 The motivation to change can go through these different stages several times 
before a stable change is fi nally reached. The stages of change are represented by 
the meditation (the subject is aware of the problem, sometimes accepts the change, 
sometimes rejects it), the determination (phase limited in time during which the 
decision to change may occur), the action (beginning of the change), the maintain-
ing (with an active work of consolidation and relapse prevention), and fi nally the 
fallout (if you are not completely out of the problem, a relapse may occur) [ 14 ]. 
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 The motivation to change must therefore preexist in the patient as a substrate of 
his therapeutic path, but at the same time the clinician has the task of directing it 
towards the proposed educational project in order to ensure the therapeutic alliance 
with the patient. Equally important for the clinician it is also to know how to rein-
force the motivational readiness in the patient during the different phases of the 
treatment, in order to improve the adherence and the implementation of the care 
project [ 13 ,  15 ]. Therefore, if the patient is considered to be ready to lose weight, 
weight loss therapy should be initiated, if not the immediate goal should be to pre-
vent further weight gain and to try and identify the obstacles to weight reduction. In 
a few words, candidates for treatment are patients who decide they want to lose 
weight for appropriate reasons, are not currently experiencing major life stress fac-
tors, do not have psychiatric or medical illnesses that prevent effective weight loss, 
and are willing to devote the necessary time to make lifestyle changes.  

4.4     Problem Solving 

 Problem solving consists in one of the most widely used method in medicine for 
making the patient able to usefully change his behavior. The right management of 
external stimuli, thoughts, and emotions is of critical importance to overcome the 
loss of their usual habits concerning diet and physical exercise. Problem solving is 
a method of self-analysis which can make the patient able to improve the relation-
ship with food, signifi cantly decreasing the loss of control on food intake. Through 
this approach, the patient can develop self-analysis skills to promptly identify haz-
ardous situations and subsequently appropriately manage his own dietary habits and 
lifestyle. This strategy has different steps: the fi rst one regarding the acknowledg-
ment of hazardous situations or “the hurdle,” the following ones focusing on the 
different solution paths which can be evaluated and executed, and at last on the 
identifi cation of the best possible solution to carry out [ 16 – 18 ].  

4.5     Empowerment 

 The literal defi nition of empowerment would be “empowerment” or rather “the set of 
knowledge, skills and relational skills that allow an individual or a group to set goals 
and develop strategies to achieve them by using existing resources.” Empowerment 
is a process of social action through which individuals, organizations, and communi-
ties acquire jurisdiction over their lives, in order to change their social and political 
environment to improve equity and quality of life. From this, it emerges that empow-
erment is both a concept and a process that allows you to reach the goals. Two are the 
main drivers of empowerment: the feeling of being able to make effective action to 
achieve a goal and the ability to perceive the infl uence of one’s actions on events. In 
this sense it emerges the importance of the search for a sense of confi dence and self-
effi cacy by which the individual will be encouraged to “learn to do” and then to “do.” 
The patient becomes conscious of being effective in changing the events of his life, 
in implementing his self-esteem, and in interpreting failures as learning moments. 
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 On the basis of these assumptions, even the role of the physician changes, becom-
ing a fi gure who accompanies the patient to share his decisions, stimulates his 
autonomy and his sense of responsibility, identifi es his needs, and promotes his 
personal growth [ 1 ,  19 ]. 

 Besides the fi gure of the physician, also the empowerment of the patient’s family 
can be advisable, especially as regards the approach to childhood obesity, which can 
become an added value in achieving the therapeutic goal [ 20 ].  

4.6     Narrative Medicine 

 Narrative medicine uses autobiography as an instrument through which a patient with 
a chronic disease may fi nd new strategies and energy to face his own life. The goal is 
to make the patient write a biography of his disease in order to stimulate him to take 
care of himself and his disease. As a matter of fact, a greater awareness of his own 
history does change the way the patient looks at his present and future, stimulating 
new ideas and new ways of interpretation. In addition, this instrument stimulates the 
patient’s self-care and responsibility by strengthening already existing resources [ 21 ]. 

 In everyday life, we use our narrative ability to tell ourselves to others, to say 
something about us, about our past and also about our future expectations. Similarly, 
the patient tells the doctor his “history of the disease,” and this is the truest and most 
complete description of his malaise. GG Marquez says: “Life is not what you expe-
rience but what you remember and how you remember to tell it.” 

 Narrative medicine, among whose founders there are two Harvard psychiatrists, 
Kleinman and Good, thus deserves the attention it is receiving in recent times. 
Today, at a time when medicine has reached extraordinary achievements in techno-
logical development and the concept of evidence-based medicine is very familiar, 
the need has been felt to recover a doctor-patient relationship where the narrative of 
the patient’s pathology to the doctor is considered like the clinical signs and symp-
toms of the disease itself. This narrative medicine (NBM, narrative-based medicine) 
refers not only to the patient’s experience but also to the experiences of the doctor- 
patient relationship. Recently a new model of care based on narrative medicine has 
been developed. This new model allows an accurate assessment of the decision- 
making ability without the ethical and philosophical problems present in the tradi-
tional model. Further studies could explore the reliability of evaluation capacity 
with the narrative model [ 22 ].     
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        Over the past 25 years, more than 120 drugs have been studied for the treatment of 
obesity. Orlistat is the only drug approved in the United States and Italy for the long- 
term therapy. The other drugs studied for a long-term treatment, sibutramine 1  and 
rimonabant, were withdrawn from market for safety problems [ 1 ,  2 ]. 

5.1     General Information and Therapy Initiation 

  In Italy the anti-obesity drug therapy is restricted to adults, while in the United 
States, orlistat use is allowed in patients over 12 years of age.  

5.1.1     Adult Patients 

 Drug therapy should be considered only after effectiveness of diet and exercise and, 
where recommended, cognitive behavioral therapy has been assessed, and these 
therapeutic approaches have proved to be ineffective either to induce weight loss or 
to maintain weight loss. ( Level of Evidence II, Strength of Recommendation B ) 

1   Sibutramine was withdrawn in Europe by EMA in January 2010, after SCOUT study showing a 
higher number of nonfatal cardiovascular and cerebrovascular events in patients affected by car-
diovascular disease and diabetes and, thus, contraindicated for the use of this drug. 

        E.   Nisoli      (*) 
  Department of Biomedical Technology and Translational Medicine, 
University of Milan ,   Milan ,  Italy   
 e-mail: enzo.nisoli@unimi.it   

    F.   Muratori    
  Unit of Endocrinology, Diabetology and Clinical Nutrition ,  Como Hospital , 
  Como ,    Italy    

  5

mailto:enzo.nisoli@unimi.it


46

 When it is possible, the decision on whether to start a drug therapy and what drug 
to choose should be made after discussion with the patient on the benefi ts and 
potential limitations of the drug, including its mechanism of action, side effects, and 
possible impact on motivation to lose weight. When prescribing drug therapy, the 
practitioner should provide information, support and counseling on diet, physical 
activity, and behavioral strategies to be adopted. ( Level of Evidence I, Strength of 
Recommendation A )  

5.1.2     Pediatric Patients 

 Drug treatment is not generally recommended for children under 12 years of age. 
As already mentioned, in the United States, unlike Italy, the use of orlistat has been 
authorized in children older than 12 years. ( Level of Evidence II, Strength of 
Recommendation B ) 

5.1.2.1     Continuation of Therapy and Discontinuation of the Drug 
 Drug treatment may be suggested in order to maintain the weight loss rather than to 
induce further weight loss. The suggestion of cyclic or intermittent therapy has been 
reached in this context of thoughts. 2  ( Level of Evidence II, Strength of 
Recommendation C ) 

 When there are concerns about the adequate intake of micronutrients, the practi-
tioner should take into consideration the opportunity to supplement patient with 
dietary vitamins and minerals, particularly with the most vulnerable groups of 
patients, such as the elderly (itself at risk of malnutrition) and young people (that 
need vitamins and minerals for the growth and development). ( Level of Evidence II, 
Strength of Recommendation C ) 

 We recommend to check regularly the anti-obesity treatment to monitor the 
effects of the drugs and to reinforce nutritional advice and adherence to healthy 
lifestyles. ( Level of Evidence I, Strength of Recommendation A ) 

 The suspension of drug treatment should be considered in patients who do not 
lose body weight. ( Level of Evidence II, Strength of Recommendation C ) 

 The speed of weight loss may be slower in patients with type 2 diabetes. ( Level 
of Evidence I, Strength of Recommendation A ). Thus, the goals of therapy may be 
less stringent in these than nondiabetic patients. 

 These goals should be agreed with the patient and reassessed regularly during 
treatment. At drug suspension, the patients should be supported adequately to main-
tain the weight loss. ( Level of Evidence I, Strength of Recommendation A )    

2   A relevant question with drug therapy is to decide whether such therapy must be continuous or 
intermittent. In the few studies undertaken to clarify this matter and conducted according to the 
criteria required by the FDA, the intermittent therapy has found to provide results substantially 
comparable to the long-lasting therapy. 
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5.2     Orlistat 

 Orlistat should be administered only as one of the diverse treatment tools in a com-
prehensive, anti-obesity treatment plan to adult patients who meet the following 
criteria:

•    BMI ≥ 27.0 kg/m 2  with associated risk factors  
•   BMI ≥ 30.0 kg/m 2     

 Therapy should be prolonged beyond 3 months only if patients have lost ~5 % 
body weight from the starting time of drug therapy. ( Level of Evidence II, Strength 
of Recommendation C ) 

 The decision to use the drug for more than 24 months (usually for weight main-
tenance) should be made after careful discussion with the patient about potential 
side effects and limits of the drug treatment. ( Level of Evidence II, Strength of 
Recommendation C )  

5.3     Comments 

 Overall, the effi cacy of anti-obesity drugs is considered to be modest, with placebo- 
subtracted weight loss of <5 kg after 1 year of treatment with either orlistat, 
rimonabant, or sibutramine [ 3 ]. Although apparently modest, this result is relevant 
in clinics because the drug effect signifi cantly increases the number of patients who 
obtain a decrease of body weight higher than 5–10 % as compared to the initial 
weight after 1 year of therapy [ 4 ]. Discontinuation of pharmacotherapy, as well as 
the interruption of the other therapeutic approaches, is accompanied by recovery of 
the lost weight [ 4 ]. Combination therapy with two oral agents (orlistat and sibutra-
mine) did not prove to be superior to single-agent therapy [ 3 ]. Nevertheless, the 
association of two active substances is the conceptual basis of new drugs in advanced 
study phase (see below). 

 It is important to stress that the anti-obesity drugs should not be considered only 
as a therapy to reduce weight but rather as therapeutic tools that permit weight man-
agement and thus facilitate weight maintenance over time. Moreover, drug therapy 
is able to improve the metabolic profi le of obese patients suffering of obesity-related 
diseases. Finally, the use of drugs in obesity therapy must be considered as a help in 
facilitating the adherence of patients to treatment, which also does include lifestyle 
changes (i.e., diet and exercise) and cognitive behavioral therapy. Drug therapy 
should be considered in patients with a BMI ≥ 30 kg/m 2  unresponsive to diet and 
exercise or with a BMI > 27 kg/m 2  with obesity-related complications. 3  Once an 
anti-obesity drug is prescribed, patients should be actively engaged in a program of 
lifestyle intervention providing strategies and tools needed to achieve signifi cant 
weight loss and maintenance over time.  

3   See footnote 2. 
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5.4     FDA- and AIFA-Approved Drugs for Chronic Weight 
Management 

5.4.1     Orlistat 

 After the withdrawal from the US market of sibutramine, at present orlistat is the 
only drug available for chronic management of obesity in the United States and 
Europe. This was also the decision of the Italian Medicines Agency (AIFA). In Italy, 
as in several other countries, orlistat, in the formulation of 60 mg three times a day 
(TID), is available as over-the-counter drug (OTC). Some European countries have 
recently requested to reconsider the benefi t/risk assessment for this drug [ 5 ]. The 
European Medicines Agency and the European drug regulatory (EMA) reconfi rmed 
the positive benefi t/risk ratio for orlistat. 

 Orlistat is a pancreatic lipase inhibitor that is taken as a tablet with meals and 
results in reduced fat absorption by the digestive tract, leading to increased fecal fat 
excretion. The reduction of ingested fat absorption is dose dependent. At a maximal 
dosage of 120 mg three times per day, up to 30 % of ingested fat is excreted [ 6 ]. 

 A number of clinical trials have demonstrated increased weight loss and reduced 
weight regain with orlistat as compared with placebo. The mean weight loss differ-
ence between orlistat and placebo at 12 months is 2.89 kg [ 7 ]. Orlistat lowers 
hemoglobin A 1c  and serum lipids beyond what can be explained by weight loss 
alone [ 8 ,  9 ]. 

 Orlistat is generally well tolerated, and the occurrence of side effects in the gas-
trointestinal tract, such as cramps, fl atulence with borborygmi, fatty stools, and 
fecal incontinence, is mainly due to inadequate adherence to dietary suggestions. 
Orlistat also reduces fat-soluble vitamin absorption due to its effects on fat absorp-
tion. Thus, supplementation of vitamins A, D, and E may be prudent. Given its 
excellent safety profi le, orlistat is recommended for drug therapy of obese patients 
with cardiovascular disease, diabetes, and dyslipidemia.   

5.5     FDA-Approved, EMA-Not-Approved Drugs 
for Management of Obesity 

 The US Food and Drug Administration has recently approved new prescription 
weight loss drugs: lorcaserin, and two-drug combination phentermine- topiramate. 
 Lorcaserin  activates the serotonin 2C receptor in the brain, helping a patient eat less 
and feel full after eating small amounts of food. The safety and effi cacy of lorcase-
rin were evaluated in three randomized, placebo-controlled trials that included 
nearly 8000 obese and overweight patients, with and without type 2 diabetes, treated 
for 52–104 weeks [ 10 – 12 ]. Because in 1997, the weight loss drugs fenfl uramine and 
dexfenfl uramine were withdrawn from the market after evidence of heart valve 
damage due to activation of the serotonin 2B receptor on heart tissue, specifi c stud-
ies were conducted with the new drug. When used at the approved dosage of 10 mg 
twice a day, lorcaserin does not activate the serotonin 2B receptor. The most 
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common side effects in nondiabetic patients are headache, dizziness, fatigue, nau-
sea, dry mouth, and constipation and in diabetic patients are hypoglycemia, head-
ache, back pain, cough, and fatigue. 

  Phentermine and topiramate  is a combination of two FDA-approved drugs, 
phentermine and topiramate, in an extended-release formulation. Phentermine is 
indicated for short-term weight loss in overweight or obese adults; topiramate is 
indicated to treat certain types of seizures in people who have epilepsy and to pre-
vent migraine headaches. The safety and effi cacy of this drug combination were 
evaluated in two randomized, placebo-controlled trials that included approximately 
3700 obese and overweight patients with and without signifi cant weight-related 
conditions treated for 1 year [ 13 – 15 ]. The recommended daily dose contains 7.5 mg 
of phentermine and 46 mg of topiramate extended release. Regular monitoring of 
heart rate is recommended for all patients, especially when starting or increasing the 
dose.  

5.6     FDA- and EMA-Approved Drugs for Management 
of Obesity 

 Liraglutide 3 mg and naltrexone – bupropion – were approved for patients with a 
BMI 30 kg/m 2  or more or for patients with a BMI of 27 kg/m 2  or more and 
comorbidity. 

  Liraglutide  is a glucagon-like peptide-1 (GLP-1) receptor agonist with 97 % 
amino acid sequence homology to endogenous human GLP-1(7–37). GLP-1 is a 
physiological regulator of appetite and calorie intake, and the GLP-1 receptor is 
present in several areas of the brain involved in appetite regulation. Liraglutide low-
ers body weight through decreased calorie intake; its effect on the 24-h energy 
expenditure must be confi rmed in obese patients. Liraglutide should not be used in 
combination with any other drug belonging to this class. Liraglutide 3 mg (brand 
name Saxenda) was approved by FDA for obesity treatment in December 2014. The 
safety and effectiveness of Saxenda were evaluated in three clinical trials that 
included approximately 4800 obese and overweight patients with and without sig-
nifi cant weight-related conditions [ 16 ]. Dosing of liraglutide: inject subcutaneously 
(any time of day); initiate at 0.6 mg per day for the 1st week. At weekly intervals, 
increase the dose by 0.6 mg until a dose of 3.0 mg is reached. Response evaluation: 
stop if <4 % weight loss at 16 weeks. The percentage of patients with obesity or 
overweight with comorbidity achieving >5 % loss of body weight with liraglutide at 
1 year is 62.3 % vs. 34.4 % for placebo. The percentage of patients achieving >10 % 
loss of body weight with liraglutide at 1 year is 33.9 % vs. 15.4 % for placebo. 

 The most frequent drug-related side effects are mild to moderate: transient nau-
sea, constipation, fatigue, vomiting, and diarrhea; these side effects are clearly dose 
related, and it is likely that differences in subjects sensitivity to GLP-1 may be 
responsible for these effects. Serious side effects rarely reported in patients treated 
with this drug include pancreatitis and gallbladder disease. Liraglutide should be 
used cautiously in renal impairment, and it is also needed to monitor depression or 
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suicidal thoughts. It can also slightly raise heart rate and should be discontinued in 
patients who experience a sustained increase in resting heart rate. Furthermore, lira-
glutide is contraindicated in patients with personal or family history of medullary 
thyroid carcinoma or multiple endocrine neoplasia syndrome type 2 [ 17 ]. 

 Overall, liraglutide, with diet and exercise, produced sustained weight loss over 
2 years in all studies and was not associated with major safety issues. 

 A combination of  naltrexone and bupropion  extended release was licensed by 
FDA in 2014 (brand name Contrave) and also received marketing authorization 
from the European Medicines Agency in March 2015 (under its European trade 
name, Mysimba). Bupropion is an antidepressant that enhances both noradrenergic 
and dopaminergic neurotransmission via reuptake inhibition.   It is indicated for the 
treatment of depression, prevention of seasonal depressive disorder, and smoking 
cessation. Naltrexone is a pure opioid antagonist indicated for the treatment of alco-
hol dependence and for prevention of relapse to opioid dependence [ 18 ]. Bupropion 
stimulates hypothalamic pro-opiomelanocortin (POMC) neurons that release 
α-melanocyte-stimulating hormone (α-MSH) and β-endorphin; α-MSH binds to 
melanocortin 4 (MC4) receptors inhibiting food intake as well as increasing energy 
expenditure. On the contrary, binding of β-endorphin to μ-opioid receptors on 
POMC neurons mediates an autoinhibitory feedback loop leading to a decrease in 
the release of α-MSH. Naltrexone can antagonize the effects of β-endorphins and 
thereby interrupting the negative feedback loop. The coadministration of the two 
compounds thus leads to a more potent and prolonged stimulation of POMC neu-
rons leading to synergistic effects on energy balance [ 19 ]. Naltrexone-bupropion 
combination was tested in four phase III trials involving more than 4500 overweight 
and obese people [ 20 ]. Dosing of bupropion- naltrexone: orally, 1 tab (8/90 mg) in 
am for 1 week, 1 in am and 1 in pm for 1 week, 2 in am and 1 in pm for 1 week, and 
2 in am and 2 in pm. Response evaluation: stop if <5 % loss at 12 weeks. 

 The percentage of patients with obesity or overweight with comorbidity achiev-
ing >5 % loss of body weight with naltrexone-bupropion extended release 
(32/360 mg) at 1 year is 48 % vs. 16 % for placebo. The percentage of patients 
achieving >10 % loss of body weight at 1 year is 25 % vs. 7 % for placebo [ 20 ]. 

 Side effects included nausea, headaches, constipation, dizziness, vomiting, diar-
rhea, and a dry mouth. Due to the presence of bupropion in the combination, the 
extended release formulation carries a black box warning indicating increased risk 
of suicidal behavior and ideation [ 21 ,  22 ]. The EMA said that uncertainty remained 
with regard to cardiovascular outcomes in the longer term, in spite of the extra 
study, whose interim results were “reassuring” [ 23 ].     
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Bariatric surgery should be considered in the management of adult patients 
(age range 18–60 years) with severe obesity (BMI >40 kg/m 2  or BMI >35 kg/
m 2  with comorbid conditions) who failed to lose weight or to maintain long- 
term weight loss, despite appropriate nonsurgical medical care, and are will-
ing to participate in a postoperative long-term follow-up program. ( Level of 
evidence II, Strength of recommendation A )

Bariatric surgery is contraindicated in patients with one of the following 
conditions: absence of a period of identifi able medical management, inability 
to participate in a prolonged medical follow-up, major psychiatric disorders if 
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Bariatric surgery can be considered in the management of adolescents with 
BMI >35 kg/m 2  and serious comorbidities (type 2 diabetes mellitus, moderate 
or severe obstructive sleep apnea, pseudotumor cerebri, and severe steato-
hepatitis) or with BMI>40 kg/m 2  and another comorbidity. Moreover, all the 
following inclusion criteria need to be satisfi ed: Tanner stage IV or V; skeletal 
maturation almost completed; ability to understand what dietary and physical 
activity changes will be required for optimal postoperative outcome; evidence 
of mature decision making, with appropriate understanding of potential risks 
and benefi ts of surgery; evidence of appropriate social support without evi-
dence of abuse or neglect; appropriate treatment of possible coexisting psy-
chiatric conditions; evidence that family and patient have the ability and 
motivation to comply with recommended treatments pre- and postoperatively. 
( Level of evidence II, Strength of recommendation B )

Bariatric surgery can be considered in the management of patients with 
severe obesity and age >60 years only after a careful individual estimate of 
risks and benefi ts, of potential improvement of the quality of life, and of the 
risk of mortality in the short-medium period. The primary aim of surgery in 
the elderly should be an improvement in quality of life and functional inde-
pendence. ( Level of evidence IV, Strength of recommendation B )

Available data are at present insuffi cient to support the general application 
of bariatric surgery in patients with a BMI lower than the cutoff reported by 
current guidelines. Nevertheless, there is no current justifi cation to refuse 
access to bariatric surgery on simple BMI value in patients with mild obesity 
(BMI 30–35 kg/m 2 ) and severe comorbidities, in particular type 2 diabetes 
mellitus, who do not achieve a substantial weight reduction with nonsurgical 
methods. ( Level of evidence II, Strength of recommendation A )

Bariatric surgery should be performed in clinical centers having the needed 
requirements: multidisciplinary team formed by dedicated medical and 

not otherwise indicated by their caring psychiatrist, alcohol and/or drug abuse, 
reduced life expectancy, and inability to care for themselves without adequate 
family or social support. ( Level of evidence VI, Strength of recommendation A )
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Preoperatory evaluation should include a routine preoperatory evaluation, 
as used for any major abdominal surgery, and the following specifi c evalua-
tions: endocrinologic, diabetologic, cardiovascular, respiratory, gastroentero-
logic, and psychologic/psychatric. The assessment of nutritional status is 
important for the prevention of postoperatory nutritional complications. 
( Level of evidence V and VI, Strength of recommendation A )

Reduction of the risk of surgery can be maximized with an optimal preop-
eratory control of comorbidities, the induction of a preoperative weight loss, 
and the use of adequate thrombo-embolic and antibiotic prophylaxis. ( Level of 
evidence I and VI, Strength of recommendation A )

Surgical operations currently supported by good level of evidence studies 
with high number of patients and high rate of follow-up are as follows:

•    Adjustable gastric banding  
•   Vertical banded gastroplasty  
•   Sleeve gastrectomy  
•   Gastric bypass  
•   Gastric bypass with single anastomosis or mini gastric bypass  
•   Biliopancreatic diversion  
•   Biliopancreatic diversion with duodenal switch. ( Level of evidence V, 

Strength of recommendation B )   

The laparoscopic approach is the fi rst choice in bariatric surgery. The lapa-
roscopic approach is advantageous compared to open surgery in terms of 
improving postoperative course and reducing complications. ( Level of evi-
dence I, Strength of recommendation A )

nonmedical personnel with specifi c knowledge and training, capability of per-
forming diagnostic work-up and selection of the patients according to estab-
lished guidelines, predefi ned surgical volume, technical facilities adequate to 
the assistance of patients with morbid obesity, postoperatory follow- up, man-
agement of early and late complications. ( Level of evidence VI, Strength of 
recommendation A )
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6.1       Clinical Management of Overweight and Obesity, 
Recommendations of the Italian Society of Obesity 
Bariatric surgery – Comments 

6.1.1     Indications and Contraindications for Bariatric Surgery 

6.1.1.1     Bariatric Surgery in Adults 
 In a 1991 NIH consensus conference on bariatric surgery, an expert panel released 
a statement on the criteria for patient selection [ 1 ]. Those guidelines have been 
repeatedly and even recently confi rmed in international (ACC/AHA/TOS 2013; 
NICE 2014; IFSO-EC/EASO 2014) [ 2 – 4 ] and national frameworks (SICOB 2006) 
[ 5 ]. The criteria included in the 1991 guidelines are the following:

    1.    BMI >40 kg/m 2  (or BMI >35 kg/m 2  with comorbid conditions)   
   2.    Age from 18 to 60 years   
   3.    Obesity lasting >5 years   
   4.    Failure to lose weight or to maintain long-term weight loss, despite appropriate 

nonsurgical medical care   
   5.    Willingness to participate in a postoperative multidisciplinary treatment 

program    

An organized and long-lasting follow-up should be offered to all bariatric 
patients, ideally for all their life. Follow-up should include diagnosis and 
management of all the adverse events related to surgery and management of 
comorbidities and complications ( Level of evidence VI, Strength of recom-
mendation A ) . 

There is currently no evidence to indicate a particular bariatric procedure 
for any individual patient. The factors that have been proposed to be useful 
for the choice of the operation are factors related to the patient (age; sex; 
severity of obesity; fat distribution; body composition; complications and 
comorbidities, with particular reference to type 2 diabetes mellitus; life 
expectancy; quality of life; socioeconomic and cultural status; motivation; 
family and environmental support; geographical distance from the place of 
care), factors related to surgical technique (diffi cult technical implementa-
tion, results, short-term and long-term specifi c complications), and factors 
related to the surgeon (technical diffi culties, culture and generic and specifi c 
experience, level of the hospital) ( Level of evidence VI, Strength of recom-
mendation B ) . 
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  Comorbid conditions for which patients with BMI 35–40 kg/m 2  can be consid-
ered for bariatric surgery are those that signifi cantly contribute to morbidity and 
mortality in obese patients, and in which surgically induced weight loss is expected 
to improve the disorder (such as metabolic disease, cardiorespiratory disease, severe 
joint disease, etc.). A recognized failure of previous nonsurgical treatment program 
may not be strictly required in patients with extremely high BMI (>50 kg/m 2 ) [ 3 ]. 
As for BMI criterion, it is important to note that a documented previous high BMI 
should be considered, meaning that weight loss as a result of intensifi ed preopera-
tive treatment is not a contraindication for the planned bariatric surgery, even if 
patients reach a BMI below that required for surgery. Furthermore, bariatric surgery 
is indicated in patients who exhibited a substantial weight loss following a conser-
vative treatment program but started to regain weight [ 4 ]. 

 The strength of ′91 indications was confi rmed by the results obtained in long- 
term controlled studies, the main one being the Swedish Obese Subjects (SOS) 
study, a controlled study that compared the outcome of 2000 patients who under-
went bariatric surgery by various techniques with that of a matched control group 
that received conventional treatment [ 6 ]. In the surgery group, after 10 years, the 
average weight loss from baseline stabilized at 16.1 %, whereas in control subjects 
the average weight during the observation period increased by 1.6 %. This substan-
tial difference in weight loss was associated with a higher remission rate of meta-
bolic disease; a highly signifi cant reduction of the incidence of new cases of 
diabetes; a reduction of cardiovascular events, both fatal and nonfatal; and a reduc-
tion of the incidence of new cases of cancer in women. Finally, during a follow-up 
to 10 years, the cumulative overall mortality in the surgery group was signifi cantly 
lower than that observed in control subjects (RR: 0.76; 95 % CI: 0.59–0.99) [ 7 ]. The 
reduction in overall mortality in severely obese patients treated by bariatric surgery 
as compared with comparable subjects not surgically treated was confi rmed by 
some retrospective studies [ 8 – 12 ], and by a recent meta-analysis (RR = 0.55; 95 % 
CI: 0.49–0.63) [ 13 ]. In conclusion, these results provide suffi cient evidence that 
modern bariatric surgery can bring down the increased mortality observed in 
severely obese patients, provided that the perioperative mortality is maintained at 
low levels as reported in various studies (<0.5 %). The superiority of bariatric sur-
gery over lifestyle intervention for weight loss and metabolic improvement has been 
confi rmed by some randomized, controlled, clinical trials specifi cally performed in 
severely obese patients with type 2 diabetes mellitus. Dixon et al. randomized obese 
patients (BMI 30–40 kg/m 2 ) with recently diagnosed type 2 diabetes mellitus to 
gastric banding or conventional therapy with a focus on weight loss. At 2-year fol-
low-up, remission of diabetes was achieved in 73 % patients in the surgical group 
and 13 % in the conventional therapy group [ 14 ]. Schauer et al. randomized obese 
patients (BMI 27–43 kg/m 2 ) with uncontrolled type 2 diabetes to receive either 
intensive medical therapy alone or intensive medical therapy plus Roux-en-Y gas-
tric bypass or sleeve gastrectomy. The primary end-point was a glycated hemoglo-
bin level of 6.0 % or less. At 3 years, the target was achieved in 5 % of the patients 
in the medical therapy group, as compared with 38 % of those in the gastric bypass 
group and 24 % of those in the sleeve gastrectomy group. Both weight loss and 
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glycemic control were greater in the surgical groups than in the medical therapy 
group [ 15 ]. Mingrone et al. randomly assigned obese patients (BMI >35 kg/m 2 ), 
with a history of at least 5 years of diabetes and a glycated hemoglobin level of 
≥7.0 %, to receive conventional medical therapy or undergo either gastric bypass or 
biliopancreatic diversion. At 2 years, no diabetes remission occurred in the medical 
therapy group, while it was observed in 75 % patients from the gastric bypass group 
and 95 % from the biliopancreatic diversion group [ 16 ]. Finally, Ikramuddin et al. 
randomized obese diabetic patients (BMI 30–40 kg/m 2 ) to receive intensive medical 
management or Roux-en-Y gastric bypass plus intensive lifestyle-medical manage-
ment protocol. The primary end-point was a composite goal of HbA1c less than 
7.0 %, low-density lipoprotein cholesterol less than 100 mg/dL, and systolic blood 
pressure less than 130 mmHg. At 12 months, this goal was achieved in 49 % patients 
in the gastric bypass group and in 19 % patients in the lifestyle-medical manage-
ment group [ 17 ]. A direct comparison among these four studies is made diffi cult by 
differences in inclusion criteria, primary procedures, and defi nition of therapeutic 
goals, but the overall message is a confi rmation of the superiority of bariatric sur-
gery over medical therapy in producing an improvement of metabolic control and/
or achieving remission of type 2 diabetes in the obese patient. 

 Contraindications for bariatric surgery reported in the ′91 document, and con-
stantly confi rmed thereafter, can be summarized as follows:

    1.    Absence of a period of identifi able medical management   
   2.    Patients who are unable to participate in prolonged medical follow-up   
   3.    Psychotic disorders, severe depression, personality and eating disorders, as 

 evaluated by a psychiatrist or a psychologist with specifi c expertise in obesity 
(unless specifi cally advised by these team experts)   

   4.    Alcohol abuse and/or drug dependencies   
   5.    Diseases threatening life in the short term   
   6.    Patients who are unable to care for themselves and have no adequate family or 

social support     

 In the presence of severe psychopathologic diseases, bariatric surgery is in gen-
eral terms contraindicated, unless suggested by exceptional circumstances related to 
severe medical conditions (fatal prognosis related to the obese state), and always 
with the approval of the reference psychiatrist [ 18 ].  

6.1.1.2     Bariatric Surgery in Adolescents 
 The NIH ′91 guidelines did not suggest the use of bariatric surgery in severely obese 
subjects of age <18 years [ 1 ], and the surgical practice in young patients has been 
limited for a long time. The Interdisciplinary European Guidelines, in agreement 
with the recommendations of a consensus document of American pediatricians 
[ 19 ], suggest more stringent criteria than those applied to the adults:

    1.    BMI >40 kg/m 2  (or 99.5th percentile for respective age) and at least one 
comorbidity   
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   2.    A follow-up period of at least 6 months of adequate medical therapy of obesity 
in a specialized center   

   3.    Skeletal and developmental maturity   
   4.    Ability to commit to comprehensive medical and psychological evaluation 

before and after surgery   
   5.    Motivation to participate in a postoperative multidisciplinary treatment 

program   
   6.    Ease of access to a unit with specialist pediatric support    

  However, under the pressure of the boost of obesity in young people, the applica-
tion of bariatric surgery to adolescents is progressively increasing, and its results 
have been submitted to a careful and complete review [ 20 ]. The results of a random-
ized, controlled, clinical trial that compared bariatric surgery (gastric banding) with 
a lifestyle intervention program in a small group of adolescents of 14–18 years and 
BMI >35 kg/m 2  confi rmed the superiority of bariatric surgery at 2-year follow-up in 
terms of weight loss and improvement of comorbidities and quality of life [ 21 ]. On 
the base of this novel knowledge, it is nowadays reasonable to move the indications 
for bariatric surgery in adolescents near to those used in adults. The selection crite-
ria that have been recently proposed are the following [ 20 ]:

    1.    BMI >35 kg/m 2  and serious comorbidities (type 2 diabetes mellitus, moderate or 
severe obstructive sleep apnea (AHI >15 events/h), pseudotumor cerebri, and 
severe steatohepatitis)   

   2.    BMI >40 kg/m 2  and another comorbidity (mild obstructive sleep apnea (AHI ≥5 
events/h), hypertension, insulin resistance, glucose intolerance, dyslipidemia, 
impaired quality of life, or activities of daily living)   

   3.    Tanner stage IV or V (unless severe comorbidities indicate bariatric surgery earlier)   
   4.    Skeletal maturity completed at least 95 % of estimated growth   
   5.    Ability to understand what dietary and physical activity changes will be required 

for optimal postoperative outcomes   
   6.    Evidence of mature decision making, with appropriate understanding of the 

potential risks and benefi ts of surgery   
   7.    Evidence of appropriate social support without evidence of abuse or neglect   
   8.    Appropriate treatment of possible coexisting psychiatric conditions (depression, 

anxiety, or binge eating disorder).   
   9.    Evidence that family and patient have the ability and motivation to comply with 

recommended treatments pre- and postoperatively, including consistent use of 
micronutrient supplements; evidence may include a history of reliable atten-
dance at offi ce visits for weight management and compliance with other medical 
needs    

  The procedures that have collected enough evidence to be recommended in ado-
lescents are gastric bypass [ 20 ] and gastric banding [ 21 ]. It is recommended that 
bariatric surgery in adolescents is performed in highly specialized centers with 
extensive multidisciplinary experience and pediatric surgical skills [ 4 ].  
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6.1.1.3     Bariatric Surgery in Patients Aged Over 60 Years 
 The NIH ′91 guidelines did not suggest the use of bariatric surgery in severely obese 
subjects of age > 60 years [ 1 ]. However, there are in literature reports of elderly 
subjects treated by bariatric surgery, which show satisfactory results [ 22 – 27 ]. 
Generally, these studies regard patients between 60 and 70 years in a good clinical 
and physical function and report a greater incidence of postoperative complications 
and a lower weight loss as compared to those that regard younger patients, yet dis-
playing advantages in terms of improvement or remission of comorbid conditions as 
well as amelioration of functional autonomy and quality of life. Ultimately, bariatric 
surgery can be taken into consideration in patients of age >60 years, with indica-
tions similar to those applied in the adult patients, after careful individual estimate 
of risks and benefi ts, of potential improvement of the quality of life, and of the risk 
of mortality in the short-medium period [ 28 ].  

6.1.1.4     Bariatric Surgery in Patients with BMI 30–35 kg/m 2  
 The superiority of bariatric surgery over a lifestyle-medical management program in 
inducing weight loss and improving comorbid conditions has been demonstrated also 
in patients with moderate obesity (BMI 30–35 kg/m 2 ) by a small randomized, con-
trolled trial with a 2-year follow-up [ 29 ]. Furthermore, patients with BMI <35 kg/m 2  
were included in 3 of the 4 clinical randomized, controlled trials performed in obese 
patients with type 2 diabetes, which have shown that surgical therapy was more effec-
tive than conventional therapy in terms of metabolic control and remission of diabetes 
[ 14 ,  15 ,  17 ]. The recognition of a major effect of bariatric surgery on metabolic con-
trol in type 2 diabetic patients fi nally suggested the use of conventional surgical pro-
cedures in diabetic patients with lower BMI (BMI 30–35 kg/m 2  or even BMI 25–30 kg/
m 2 ) and the introduction of new procedures, such as ileal interposition and duodenal-
jejunal exclusion, designed with the specifi c goal of obtaining a favorable metabolic 
effect without inducing a major weight loss. The results of bariatric surgery, either 
performed by conventional procedures or experimental techniques, in diabetic patients 
with BMI <35 kg/m 2  have been recently appraised by some meta-analyses and sys-
tematic reviews [ 30 ,  31 ]. Li et al. have recently completed a large meta-analysis of 
both prospective and retrospective, nonrandomized studies concerning the metabolic 
effects of surgery in diabetic patients with BMI <35 kg/m 2 , including a total of 13 
studies and 357 treated patients [ 30 ]. Reis et al. performed a review of the literature on 
the role of bariatric and metabolic surgery in diabetic patients with BMI <35 kg/m 2 , 
including 29 studies and 1209 patients [ 31 ]. Overall, the results of these studies indi-
cated a satisfactory remission of diabetes at short-medium term in patients with BMI 
30–35 kg/m 2 , whereas it was not as good in patients with BMI 25–30 kg/m 2 . This 
trend has been confi rmed by Scopinaro et al. [ 32 ] in a prospective study of biliopan-
creatic diversion. At present, however, there are no results in the long term describing 
the risk/benefi t ratio of bariatric surgery in patients with moderate obesity (with or 
without diabetes), and the potential risks related to excessive weight loss should be 
considered with caution in this category of patients. 

 Recently, the 2014 ADA Standards of Medical Care in Diabetes [ 33 ] confi rmed 
that although small trials have shown glycemic benefi t of bariatric surgery in 
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patients with type 2 diabetes and BMI 30–35 kg/m 2 , there is currently insuffi cient 
evidence to generally recommend surgery in patients with BMI <35 kg/m 2 . A 
broader position has been taken by the IDF that suggests to consider bariatric sur-
gery in type 2 diabetic patients with BMI 30–35 kg/m 2  when diabetes cannot be 
adequately controlled by optimal medical regimen, especially in the presence of 
other major cardiovascular disease risk factors [ 34 ]. According to the 2013 clinical 
practice guidelines of the American Association of Clinical Endocrinologists, the 
Obesity Society, and the American Society for Metabolic and Bariatric Surgery, 
patients with BMI of 30–34.9 kg/m 2  with diabetes or metabolic syndrome may also 
be offered a bariatric procedure, although current evidence is limited by the number 
of subjects studied and lack of long-term data demonstrating net benefi t [ 35 ]. The 
Clinical Issue Committee of the American Society for Metabolic and Bariatric 
Surgery highlighted the results of recent randomized clinical trials, already 
described, and recommended that for patients with BMI 30–35 kg/m 2  who do not 
achieve substantial and durable weight and comorbidity improvement with nonsur-
gical methods, bariatric surgery should be an available option [ 36 ]. Application of 
bariatric surgery to diabetic patients with BMI 30–35 kg/m 2  has also been suggested 
for people with recent onset type 2 diabetes (NICE 2014) [ 3 ] or on an individual 
basis (IFSO-EC/EASO 2014) [ 4 ]. Finally, a recent position statement from the 
International Federation for the Surgery of Obesity and Metabolic Disorders regard-
ing bariatric surgery in class I obesity highlighted the inadequacy of the simple BMI 
value as an indicator of the clinical state and of the comorbidity burden in the obese 
patient; it emphasized that patients with relatively low BMI values may have a 
comorbidity burden similar to, or greater than, patients with more severe obesity 
and concluded that denial of bariatric surgery to obese patients with BMI 30–35 kg/
m 2  suffering from severe comorbidities and not achieving weight control with non-
surgical therapy does not appear to be clinically justifi ed [ 37 ]. 

 In conclusion, available data are insuffi cient to support the safety profi le and 
effi cacy of bariatric surgery in patients with a BMI lower than the cutoff reported by 
current guidelines. Nevertheless, there is no current justifi cation to refuse access to 
bariatric surgery on simple BMI value to patients with mild obesity (BMI 30–35 kg/
m 2 ) and severe comorbidities, in particular type 2 diabetes mellitus, who do not 
achieve a substantial weight reduction with nonsurgical methods.   

6.1.2     Preoperatory Evaluation and Preparation for Surgery 

6.1.2.1     Requirements for a Bariatric Surgery Center 
 Bariatric surgery is one of the possible therapeutic options in obesity management. 
Bariatric surgery should be therefore performed in clinical centers having the pos-
sibility to offer to the patients an adequate diagnostic work-up for obesity and 
related comorbidities and the possibility to engage also nonsurgical treatments for 
obesity. Bariatric surgery should be performed in dedicated surgical units having the 
needed surgical expertise and skills. Minimal requirements for building a bariatric 
surgery center are the following [ 3 ]:

6 Bariatric Surgery



62

    1.    Multidisciplinary team formed by dedicated medical and nonmedical personnel 
with specifi c knowledge and training   

   2.    Diagnostic work-up and selection of the patients according to established 
guidelines   

   3.    Predefi ned surgical volume   
   4.    Technical facilities adequate to the assistance of patients with morbid obesity   
   5.    Postoperatory follow-up   
   6.    Management of early and late complications    

  The multidisciplinary team (physician expert in obesity management, psycholo-
gist or psychiatrist, dietician, bariatric surgeon, and anesthesiologist) represents 
according to all guidelines [ 1 – 5 ] a fundamental requirement of the center, allowing 
a complete approach to the obese patient. The team should collaborate in patient 
selection, choice of the surgical technique, management of complex cases requiring 
specifi c interventions, follow-up. Logistically, the center needs to have the technical 
facilities necessary for a safe and proper assistance to the patient with morbid obe-
sity. These include the facilities in the outpatient offi ces, in the ward, in the opera-
tory room and the diagnostic facilities. The center needs to have direct access to a 
postoperatory intensive care unit.  

6.1.2.2    Preoperatory Evaluation 
 Preoperatory evaluation should be performed by a dedicated multidisciplinary team 
(physician expert in obesity management, psychologist or psychiatrist, dietician, 
bariatric surgeon, and anesthesiologist). All candidates for bariatric surgery should 
undergo a routine preoperatory evaluation, as used for any major abdominal sur-
gery, and the following specifi c tests [ 35 ,  38 – 44 ]:

    1.     Endocrinologic evaluation  for the exclusion of endocrine disorders causing obe-
sity or requiring a specifi c management and correction before surgery. 
Determination of thyroid and adrenocortical functions should be performed in 
all cases, and further endocrine evaluations (pituitary, parathyroid, gonadal func-
tion) should be done in case of specifi c disturbances.   

   2.     Diabetologic evaluation , even in the absence of diabetes history, with determina-
tion of fasting blood glucose and glycated hemoglobin and execution of an oral 
glucose tolerance test with glucose and insulin measurements.   

   3.     Cardiovascular evaluation  with standard EKG in all cases and further diagnostic 
tests (echocardiography, Holter EKG, stress tests) in case of clinical data sug-
gesting the presence of a cardiac disease.   

   4.     Respiratory evaluation  with spirometry and arterial blood gas analysis in patients 
with known respiratory problems. The execution of a polysomnography or a car-
diorespiratory sleep study is mandatory in case of diurnal or nocturnal symptoms 
suggestive of sleep respiratory disturbances. Patients having moderate-to- severe 
sleep apnea syndrome should be adapted to nocturnal ventilation before surgery.   

   5.     Gynecologic-mammographic screening  for endometrial and breast cancer.   
   6.     Abdominal ultrasound . Obesity is associated with a higher prevalence of 

 gallbladder disease, and the rapid weight loss following surgery further predis-
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poses to gallstone formation. Italian guidelines for bariatric surgery suggest the 
execution of an abdominal ultrasound for gallstone detection in all patients with 
 consensual colecistectomy in patients found to have gallstones [ 5 ]. Nonalcoholic 
fatty liver disease (NAFLD) is another important obesity-related comorbidity. 
Abdominal ultrasound detects the presence and the severity of NAFLD and can 
show evolution of NALD to liver fi brosis and cirrhosis. The evolution to  cirrhosis 
should be carefully considered, both for the risk of esophageal bleeding and for 
the possible negative effects of a rapid weight loss on liver function.   

   7.     Esophago-gastro-duodenoscopy (EGDS).  The need for a routine endoscopic study 
of the fi rst gastrointestinal tract before bariatric surgery is still debated [ 43 ]. 
However, several considerations are in favor of routine preoperatory EGDS. The 
presence of a gastroesophageal refl ux disease, a large hiatal ernia, gastric lesions, 
Barrett esophagus, Helicobacter infection could require specifi c treatment or could 
infl uence the choice of the surgical procedure [ 5 ]. Considering these consider-
ations and according to other clinical practice guidelines [ 45 ], the recommendation 
for a routine endoscopic study before surgery appears to be reasonable.   

   8.     Psycologic/psychiatric evaluation . Morbid obesity is associated with a higher 
prevalence of psycopathology (depression, anxiety, eating behavior disturbances, 
personality disorders), and about half of the patients who are candidates for bar-
iatric surgery use psychoactive drugs [ 46 ]. The evaluation of the mental status of 
the obese patients is necessary for the indication to undergo bariatric surgery, 
and it is important for the choice of the surgical procedure [ 18 ,  43 ,  47 ,  48 ].   

   9.     Nutritional evaluation.  The knowledge of the eating behaviors and habits of the 
obese candidate for bariatric surgery is important for the choice of the type of 
bariatric procedures [ 43 ,  46 ]. The evaluation of the preoperatory nutritional status 
is important for the prevention of postoperatory nutritional complications. A pre-
operative weight loss program is recommended in order to reduce surgical risks.    

6.1.2.3      Preparation for Surgery 

   Comorbidities Control 
 An optimal control of the comorbidities before surgery is highly recommended, 
with a particular reference to those comorbidities known to infl uence the surgical 
risk (optimization of the pharmacologic treatment in patients with type 2 diabetes 
and hypertension; adaptation to the nocturnal ventilation in patients with moderate-
to- severe sleep apnea syndrome) [ 35 ,  42 ].  

   Preoperatory Weight Loss 
 A preoperatory weight loss equal to about 10–15 % of the initial body weight is able 
to produce a substantial reduction in liver volume in nonrandomized studies [ 49 –
 52 ]. This level of weight loss has been also associated with important improvements 
in respiratory function and respiratory sleep disturbances in patients with severe 
visceral obesity [ 53 ]. These relevant anatomic modifi cations can facilitate the surgi-
cal and anesthesiological management of the patients during surgery and reduce the 
risk of complications, as indicated in a nonrandomized controlled retrospective 
study comparing patients with severe visceral obesity having or not having had a 
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preoperatory weight loss [ 54 ]. Both very low calorie diet (VLCD) [ 49 – 51 ] and the 
application of an intragastric balloon have been used for the induction of the preop-
eratory weight loss in bariatric patients [ 52 – 54 ].  

   Prevention of Thrombo-Embolic Complications 
 Obese candidates for bariatric surgery should be considered at high risk for thrombo- 
embolic disease and should therefore receive mechanical and pharmacologic pre-
ventive measures. Several prophylactic regimes are available, but some specifi c 
points remain controversial (choice of the anticoagulant, dose and duration of the 
treatment, etc.). Pharmacologic prophylaxis should be started immediately after 
surgery and continued for at least 2–4 weeks. Clinical experience demonstrates that 
the use of mechanical and pharmacologic preventive measures greatly reduces, but 
not completely prevents, thrombo-embolic complications [ 43 ,  55 – 57 ].  

   Antibiotic Prophylaxis 
 Several studies identifi ed obesity as a risk factor for surgical wound infections. 
Antibiotic prophylaxis should be done in bariatric surgery using the same scheme 
applied in major abdominal surgery, with adjusting of the dose according to the 
weight of the patient [ 58 ,  59 ].    

6.1.3     Surgical Techniques and Criteria for the Choice 
of the Operation 

6.1.3.1    Surgical Techniques 
 Surgical operations currently supported by good level of evidence studies with high 
number of patients and high rate of follow-up are as follows:

•    Adjustable gastric banding  
•   Vertical banded gastroplasty  
•   Sleeve gastrectomy  
•   Gastric bypass  
•   Gastric bypass with single anastomosis or mini gastric bypass  
•   Scopinaro biliopancreatic diversion  
•   Biliopancreatic diversion with duodenal switch    

   Gastric Banding 
 Gastric banding consists in the placement of a band with a pneumatic internal cham-
ber around the upper part of the stomach. The band is applied under the gastro-
esophageal junction and creates a small pouch (25 ml). The chamber is connected 
to a silicone connecting tube ending with a reservoir placed subcutaneously on the 
abdominal wall and allows a percutaneous adjustment of the size of the band. 
Gastric banding does not change permanently the anatomy of the stomach, and it is 
therefore completely reversible. Gastric banding has the purpose of slowing down 
the meal, inducing a feeling of rapid satiety after the introduction of small quantities 
of food. The patient may be gradually accustomed to the presence of the banding by 
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exploiting the possibility of calibration of the shrinkage. The operative complica-
tions are very rare (0.2 %), and the operative mortality is very low (<0.1 %). The 
main postoperative complications are represented by migration of the band within 
the stomach (<1 %), gastric pouch dilatation and stomach slippage (3 %), discon-
nection of the port and/or connecting tube with leakage of the system (3 %). Results 
in terms of weight loss are around 40–50 % of excess weight. Long-term results are 
related to the eating behavior of the patient, and there is a signifi cant number of 
patients with some degree of weight regain [ 60 – 65 ].

   

tasca
gastrica

serbatoio
sottocutanec

bendaggio
gastrico

regolabile

  

       Vertical Banded Gastroplasty 
 It is one of the oldest restrictive operations. It consists in the partition and reduc-
tion of the stomach in order to create a small proximal gastric pouch (15–20 ml) 
in communication with the gastric remnant through a small passage restricted by 
a polypropylene mesh. The mechanism of action is similar to the band, but there 
is not the possibility to calibrate the mesh. Operative mortality is low (0.1 %). 
Main postoperative specifi c complications are represented by stenosis of the out-
let (1–2 %), gastric pouch dilatation, and gastroesophageal refl ux (1 %). The 
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results in terms of weight loss are evaluated around 60–70 % of excess weight. 
Even in case of vertical gastroplasty, long-term results are dependent on the eat-
ing behavior of the patient and there is a signifi cant number of cases with weight 
regain. For this reason and for the fact that similar results can be obtained with 
less invasive restrictive procedures, vertical banded gastroplasty is now almost 
abandoned [ 66 ].
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       Sleeve Gastrectomy 
 This is a partially restrictive procedure consisting in the section of the stomach with 
removal of approximately 2/3 of it. The section takes place parallel to the small 
curvature in order to create a stomach in a tubular form. The operation reduces dras-
tically the amount of food that can be ingested and causes a feeling of early satiety. 
However, the removal of a signifi cant part of the stomach and/or modifi cation of the 
speed of gastric transit also causes changes in the secretion of hormones secreted in 
the gastrointestinal tract and having a regulatory action on energy balance and car-
bohydrate metabolism. Sleeve gastrectomy was initially introduced as a fi rst step of 
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a more complex operation (duodenal switch) in patients with severe cardiorespira-
tory problems and with high BMI, but is now also proposed as a single operation. 
Operative mortality is about 0.2 %, and it is frequently related to leaks at the level 
of the long gastric suture. Main postoperative specifi c complications are represented 
by dilatation of the pouch and gastroesophageal refl ux. The results in terms of 
weight loss can be evaluated at around 60–70 % of excess weight. Long- term results 
are good, but there is a signifi cant number of cases in which patients show at least 
partial weight regain. In these cases, the second step (duodenal switch) or another 
redo procedure might be indicated [ 67 – 71 ].
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       Gastric Bypass 
 This operation consists in the creation of a proximal gastric pouch (15–20 cc) which 
is excluded from the gastric remnant. The small pouch is sutured to the jejunum 
through a Roux-en-Y intestinal derivation. The stomach and the duodenum are 
excluded from the transit of the food. Weight loss occurs in part through a restrictive 
mechanism and also as the result of the modifi cation of the secretion of 
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entero- acting hormones regulating energy balance and glucose metabolism. The 
presence of a dumping syndrome following the intake of beverages and/or sweet 
foods can also participate in the determination of the weight loss. There is not a 
signifi cant malabsorption of macronutrients (fat, carbohydrates, proteins), but there 
is a certain degree of malabsorption for some micronutrients (Ca, Fe, and vit B12). 
The operative complications are about 2 %, and the operative mortality is about 
0.5 %. The main postoperative specifi c complications are represented by anasto-
motic leak (1 %), anastomotic stenosis (1.5 %), anastomotic ulcer (3 %), internal 
hernias (3 %). Possible nutritional complications are represented by multifactorial 
anemia (more frequently microcytic iron defi ciency anemia) and osteoporosis/
osteomalacia. The prevention of complications requires nutritional supplements of 
vitamins and minerals that should be adapted to the needs of the patients. The results 
in terms of weight loss are evaluated around 55–65 % of excess weight. Weight loss 
is rapid in the fi rst year. The changes in the secretion of the enteroinsular hormones 
allow a rapid and specifi c effect of improvement of metabolic control in patients 
with type 2 diabetes mellitus [ 60 ,  72 – 75 ].
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       Single Anastomosis Gastric Bypass or Mini Gastric Bypass 
 Single anastomosis gastric bypass or mini gastric bypass was introduced in 
1997 in order to simplify and possibly reduce the risk of classic gastric bypass, 
creating a reversible procedure with possibility of conversion to another surgery. 
Some authors defi ne this procedure Billroth II gastric bypass or Omega loop 
gastric bypass or BAGUA. The operation consists in a long, narrow gastric tubu-
lization along the lesser curvature of the stomach that is anastomosed to a very 
long jejunal loop. The mini gastric bypass can be considered a technique with a 
restrictive action caused by gastric tubulization and a moderate malabsorption 
caused by the exclusion of 180–250 cm of small intestine from the transit of the 
food. The gastric tubulization along the lesser curvature is long enough to be 
compared by some authors to a sleeve gastrectomy. The benefi ts appear to con-
sist in a greater technical simplicity and lower rate of perioperative complica-
tions compared to gastric bypass, with good results in terms of long-term weight 
loss and remission of diabetes and comorbidities. Perioperative complications 
are around 1.7 %. In particular, they are the gastrojejunal anastomosis fi stula 
(0.9 %), fi stula of the gastric suture of the pouch (0.2 %), fi stula of the gastric 
remnant (0.2), stenosis of the gastrojejunal anastomosis (0.2 %), bleeding of the 
suture line or gastrojejunal anastomosis (0.2 %). Long-term complications are 
perianastomotic ulcer (0.6 %) and refl ux esophagitis (1.5 %). Studies show 
weight loss at 5 years of 75 % of excess weight and good maintenance even at 10 
years. Remission of diabetes is approximately 85 % of cases. Prevention of nutri-
tional complications requires continuous supplementation with multivitamins, 
calcium, vitamin D, vitamin B12, and iron even after the mini gastric bypass 
[ 76 – 82 ].
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       Biliopancreatic Diversion 
 This operation, invented by Nicola Scopinaro, is a predominantly malabsorptive proce-
dure and consists in the reduction of the volume of the stomach by subtotal gastrec-
tomy and in the preparation of a gastrojejunal anastomosis creating an alimentary loop 
of 200 cm, a 50-cm common channel from the ileocecal valve, and a long biliopancre-
atic loop. Scopinaro biliopancreatic diversion causes malabsorption of some nutrients, 
especially dietary fat. Surgical complications are about 5 %, and operative mortality is 
about 1 %. Main specifi c surgical postoperative complications are represented by post-
anastomotic peptic ulcer (3.4 %), anastomotic stenosis, occlusion of the biliary/diges-
tive loop, internal hernias. Nutritional complications, related to the mechanism of 
action of the operation, are more frequent than in the gastric bypass and include pro-
tein-energy malnutrition, multifactorial anemia, bone demineralization, defi cits of fat-
soluble vitamins. The prevention of nutritional complications requires an adequate 
nutritional intake of proteins and a continuous or periodic long-lasting supplementation 
of multivitamins, calcium, vitamin D, vitamin B12, and iron. Frequent symptoms are 
related to the malabsorption (diarrhea, halitosis, smelly fl atulence) and proctologic 
complications (hemorrhoids, anal abscesses and fi stulas). Results in terms of weight 
loss are evaluable around 65–75 % of the excess weight and are very stable in time. 
Enteroinsular hormone changes, together with fat malabsorption, allow a very impres-
sive improvement of metabolic control in patients with type 2 diabetes [ 60 ,  83 – 88 ].
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       Biliopancreatic Diversion Duodenal Switch 
 This is a variant of the classic biliopancreatic diversion consisting in the partial 
reduction of the volume of the stomach (with a sleeve gastrectomy), in the preserva-
tion of the pylorus and the fi rst 3–4 cm of the duodenum, and in the preparation of 
a gastroduodenal anastomosis creating an alimenatry loop of 200 cm, a 50-cm com-
mon channel from the ileocecal valve, and a long biliopancreatic loop. Mechanism 
of action, mortality, late complications, and nutritional and surgical results are simi-
lar to those obtained with the classical biliopancreatic diversion [ 60 ,  89 – 91 ].
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50-100cm

  

    In Italy, other surgical operations are also currently used that cannot be consid-
ered suffi ciently standardized (biliary-intestinal bypass, Amenta-Cariani functional 
gastric bypass, Vassallo SuperMagen-strasse, Furbetta functional gastric bypass, 
duodenal-ileal bypass anastomosis with single sleeve gastrectomy, gastric plication) 
for their limited use to a few centers and/or for the inadequate follow-up (time or 
number of patients) [ 92 – 97 ]. Some investigational endoscopic bariatric treatments 
are in the phase of development and investigation (intragastric adjustable implant-
able prosthesis, endoscopic gastroplasty, duodenal-jejunal sleeve [ 98 ,  99 ], proce-
dures involving gastric electrical stimulation, or vagal blockade [ 100 – 102 ]). New 
procedures are designed with the aim to induce the metabolic effects of surgery 
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without causing a signifi cant weight loss (duodenal-jejunal bypass, ileal transposi-
tion) [ 103 – 105 ]. Among the future perspectives, new possibilities can be offered to 
bariatric surgery by NOTES (natural orifi ce transluminal endoscopic surgery), SILS 
(single-incision laparoscopic surgery) [ 106 ], and the use of robotics [ 107 ].  

   Laparoscopy in Bariatric Surgery 
 All the bariatric surgical procedures have been done by laparoscopy. The laparo-
scopic approach is the fi rst choice in bariatric surgery. Data from prospective ran-
domized studies have shown that the laparoscopic approach is advantageous 
compared to open surgery in terms of improved postoperative course and reduced 
complications [ 108 – 112 ].   

6.1.3.2    Criteria of Choice of the Bariatric Operation 
 The various types of operation, as well as having different mode of action, provide 
different results in terms of weight loss and have specifi c advantages and specifi c 
complications, presenting a risk/benefi t ratio in many ways different. Randomized 
trials comparing procedures [ 113 ] largely confi rm these differences, but do not 
solve the problem, substantially again highlighting the mutual benefi ts and disad-
vantages. An assessment of the risk/benefi t ratio in general terms is therefore 
extremely diffi cult and largely subjective. In agreement with other European and 
national guidelines, it can be said that there is currently no evidence to indicate a 
particular bariatric procedure for any individual patient [ 4 – 5 ]. The factors that have 
been proposed to be useful for the choice of operation in the individual patient are 
factors related to the patient (age; sex; severity of obesity; fat distribution; body 
composition; complications and comorbidities, with particular reference to type 2 
diabetes mellitus; life expectancy; quality of life; socioeconomic and cultural status; 
motivation; family and environmental support; geographical distance from the place 
of care), factors related to surgical technique (diffi cult technical implementation, 
results, short-term and long-term specifi c complications), and factors related to the 
surgeon (technical diffi culties, culture and generic and specifi c experience, level of 
the hospital). However, there is no uniformity of views regarding the role of these 
factors in determining the technical choice.   

6.1.4     The Role of the Intragastric Balloon 

 The intragastric balloon is a silicone prosthesis that can be inserted in the stomach 
for a limited lapse of time (usually 6 months) and that can therefore cause a tempo-
rary artifi cial feeling of gastric fi lling facilitating the caloric restrictions. The place-
ment and the following removal take place in endoscopy and usually in deep 
sedation. Controlled randomized studies have shown that the intragastric balloon 
allows in the 6 months of its application a weight loss superior than that achievable 
through a low-calorie diet [ 114 ]. The balloon is usually well tolerated even though 
side effects can appear: dyspepsia and persistent vomiting with the necessity of 
premature removal (1 %), gastric erosions (0.2 %), esophagitis (1.3 %), and 
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spontaneous breakage with the risk of distal migration and intestinal occlusion 
(0.4 %) [ 115 ]. Reports show isolated incidents of mortality for gastric perforation in 
patients with previous gastric surgery [ 115 ]. The main problem, linked to the tran-
sience of the device, is represented by the following weight regain, even though a 
part of the weight loss can be maintained in a signifi cant percentage of patients 
[ 116 ]. A more rational indication for the intragastric balloon is its use as a mean for 
achieving a substantial preoperative weight loss in those super obese patients who 
are suitable candidates for bariatric surgery or for other surgery but who present a 
very high obesity-related anesthesiological risk [ 54 ].  

6.1.5     Follow-Up 

6.1.5.1    General Follow-Up for Bariatric Surgery 
 An organized and long-lasting follow-up should be offered to all bariatric patients. 
Follow-up should include diagnosis and management of all the adverse events related 
to surgery and management of comorbidities and complications. Multidisciplinary 
outpatient control visits, both surgical and nonsurgical, should be scheduled for all 
patients possibly reducing the number of accesses to the center [ 4 ,  5 ]. Time schedule 
generally recommended comprehends clinical and laboratory controls every 3 
months in the fi rst year after surgery and every 6–12 months thereafter [ 5 ]. This 
 follow-up schedule should be offered to all patients, including patients with good 
clinical status and weight loss. 

   Nutritional Prescriptions 
 Patients should remain fasting in the early postoperative period (24–72 h depending on 
the type of procedure), eventually with a nasogastric tube inserted, until the normal 
canalization of the upper gastrointestinal tract has been checked with a radiologic 
examination. A short course of liquid diet (form fi rst to third postoperative days) is 
prescribed after all bariatric procedure, followed by a period (2–4 weeks) of a semiliq-
uid morbid diet. Patients should receive detailed instructions on the modalities of rein-
troduction of solid food at the moment of discharge or at the fi rst month postoperative 
visit [ 35 ,  42 ,  43 ]. Nutritional prescriptions should be continuously reinforced during 
follow-up, in particular after pure restrictive procedures, and also in all the procedures 
involving a reduction of the gastric volume (sleeve gastrectomy, gastric bypass) [ 35 , 
 42 ,  43 ]. Patients should be educated to maintain a protein intake of at least 1.5 g/kg of 
ideal body weight (eventually as protein supplements) and, immediately after the post-
operative period, to engage in at least 30 minutes per day of mixed (aerobic and resis-
tance) physical activity, in order to reduce the loss of fat- free mass [ 35 ,  42 ,  43 ].  

   Drug Treatments 
 The use of proton pump inhibitors is advisable in the fi rst period after all bariatric 
procedures. The pharmacologic management of comorbidities (type 2 diabetes, 
hypertension) should be periodically reevaluated. Patients should receive detailed 
instructions about vitamin supplementation [ 35 ,  39 ,  40 ,  117 ].  
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   Endoscopic and/or Radiologic Control 
 A postoperatory endoscopic and/or radiologic control should be done after any type 
of bariatric procedure. Further endoscopic and/or radiologic controls should be 
guided by the occurrence of specifi c symptoms or in case of suspected complica-
tions [ 35 ,  39 ,  40 ,  117 ].  

   Failures 
 Several studies showed that a proportion of patients treated with bariatric 
surgery did not achieve a good weight loss or regain weight. In case of partial 
failure, the introduction in the bariatric management of behavioral therapy or 
drugs can be helpful. In case of failure, a redo surgery should be 
considered.  

   Redo Surgery 
 The global rate of redo surgery after bariatric procedures reported in the literature 
ranges between 5 % and 50 %. Indications for the conversion of a bariatric proce-
dure are the following: (1) poor weight loss, (2) anatomic complications (gastric 
pouch dilatation, sleeve dilatation, etc.), (3) eating behaviors not adequate to the 
mechanism of action of the bariatric procedure or changes of eating behavior dur-
ing the follow-up. Among bariatric procedures, the operation with the lower rate of 
redo surgery is biliopancreatic diversion (5 %), with increasing rate of revision in 
gastric bypass (10–20 %); vertical banded gastroplasty (25–55 %); and gastric 
banding (40–50 %). The existence of a group of nonresponders to bariatric surgery 
should be also considered: patients showing poor weight loss or weight regain 
despite maximal efforts by the surgeon and the multidisciplinary team. Several 
studies demonstrated that weight loss after redo surgery is in general lower than 
observed after primary bariatric procedures. Randomized trials suggesting vali-
dated algorithms for clinical decision in redo surgery are not available, and there-
fore the clinical decision is largely based on the surgeon’s experience and the 
global evaluation by the multidisciplinary team. Redo bariatric surgery has a rate 
of intraoperative major complications defi nitely higher than primary bariatric sur-
gery. Therefore, redo surgery should be performed in highly specialized bariatric 
centers [ 5 ,  118 – 121 ].  

   Plastic Surgery 
 The important weight loss observed after bariatric surgery can cause the formation 
of skin excess and localized residual adipose tissue depots, in particular at the level 
of the abdomen and upper and lower limbs. These aesthetic problems can also inter-
fere with activities of daily living and cause psychological distress to the patients. A 
plastic surgeon with expertise in postbariatric body weight remodeling should be a 
part of the multidisciplinary team. The proper timing for plastic surgery should be 
decided by the multidisciplinary team. Reconstructive plastic surgery should be 
considered as an integral part of the bariatric treatment, and it should be therefore 
covered by public health system.   
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6.1.5.2     Follow-Up Notes Specific for the Single 
Bariatric Procedure 

   Adjustable Gastric Banding 
 Postoperatory adjustments of the banding should be performed according to weight 
loss, eating behavior, and gastric side effects and decided by the multidisciplinary 
team. Adjustments of the banding should be done under radiologic guidance, with 
the exclusion of the fi rst adjustments for bandings with large volumes and low infl a-
tion pressures [ 122 ]. In gastric banding, a pure restrictive procedure, continuous 
long-term routine vitamin supplementation is not mandatory.  

   Vertical Banded Gastroplasty and Sleeve Gastrectomy 
 Nutritional recommendations are similar to those used for gastric banding, with the 
obvious exception of the postoperatory adjustment that is not feasible. Cases of 
“Dumping Syndrome” (see above) have been described after sleeve gastrectomy. 
The continuous use of an oral vitamin supplementation is warranted, and the pos-
sibility of long-term vitamin B12 defi cit should be considered [ 35 ,  39 ,  40 ].  

   Gastric Bypass 
 A routine oral supplementation of vitamins and micronutrients (calcium included) 
should be prescribed for all the life of the patients. Supplementation with high and/
or parenteral doses of specifi c micronutrients (calcium and iron) can be needed in 
case of documented defi cits. Laboratory follow-up should include the evaluation of 
the nutritional status (hemoglobin, iron, ferritin, vitamin B12, folate, vitamin D, 
PTH, calcium, magnesium). “Dumping Syndrome” can occur when the gastrointes-
tinal remodeling causes a rapid gastric emptying and the rapid passage of the undi-
gested alimentary bolus in the small bowel. Dumping is characterized by the abrupt 
onset of vagal symptoms and by the later tendency to hypoglycemia, caused by the 
activation of the enteroinsular endocrine axis (incretins). Patients should be made 
aware of the symptoms of the syndrome, should be able to recognize it, and should 
be informed about the nutritional-behavioral changes that can help the prevention of 
dumping (adequate hydration before meals and use of fi ber supplements). 
Pharmacologic treatment or redo surgery may be rarely needed in case of severe 
symptoms. In case of lactose intolerance, the use of lactase supplements can be use-
ful. The use of proton pump inhibitors (PPI) is advisable in the fi rst year after sur-
gery [ 35 ,  39 ,  40 ].  

   Biliopancreatic Diversion 
 A routine oral supplementation of vitamins (including fat-soluble vitamins) and 
micronutrients (included calcium at least 2 g/day) should be prescribed for all the 
life of the patients, in order to compensate for the malabsorption. Supplementation 
with high and/or parenteral doses of specifi c micronutrients (calcium and iron, 
fat- soluble vitamins) can be needed in case of documented defi cits. Laboratory 
follow- up should include the evaluation of the nutritional status (hemoglobin, 
iron, ferritin, vitamin B12, folate, vitamin D, PTH, calcium, magnesium, zinc, 
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copper). A high- protein intake (at least 90 g/day) is strongly advisable in order to 
prevent protein- calories malnutrition. The use of PPI is advisable in the fi rst year 
after surgery. Gastroenteric side effects (bloating, fl atulence, smelly feces, diar-
rhea) can be controlled with neomycine or metronidazole and/or pancreatic 
enzymes [ 35 ,  39 ,  40 ].        
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The rationale and the procedures of  Rehabilitation Medicine  can be optimally 
applied to the natural history of obesity, which is characterised by the pres-
ence of comorbidities, chronicity and disability with an important impact on 
quality of life.  Level of Evidence (LoE  ): I; Strength of the Recommendation 
(SoR): A 
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 The therapeutic-rehabilitative pathway  of an obese patient must include, in 
an integrated approach, nutritional, rehabilitative and psycho-educational 
interventions together with rehabilitative nursing.  Level of Evidence: IV; SoR:A 

 During the multidimensional evaluation of obese subjects , quality of life, 
disability level, muscular function (muscular strength, balance, functional 
exercise capacity) and osteoarticular problems (pain, articular limitations) 
have to be assessed.  Level of Evidence: III; SoR:A 

The rehabilitative pathway can play an essential role during the prepara-
tion of the patients to bariatric or plastic-reconstructive  surgery  and during the 
follow-up phase, in order to reduce the preoperative risks and to improve the 
results especially in the long term.  Level of Evidence: III; SoR:A 

The  intensity  of the rehabilitative intervention must be related to the sever-
ity of disability and of comorbidities, to the psychological status and to the 
quality of life of the patient.  Level of Evidence: VI; SoR:A 

The metabolic-nutritional-psychological rehabilitation is part of the health-
 care network  for obese patient, and it includes outpatient /semi-residential 
( day hospital, day service, diagnostic and therapeutic-rehabilitative commu-
nity centre)  or residential facilities ( residential intensive rehabilitation (cod. 
56), psychiatric rehabilitation,  therapeutic-rehabilitative communities ). Level 
of Evidence: VI; SoR:A 

The metabolic-nutritional-psychological rehabilitation represents a suit-
able  approach to obesity  when the level of the over-nutrition is severe, during 
the phases of instability of somatic and psychological comorbidities, when 
disability level is severe and quality of life signifi cantly reduced.  Level of 
Evidence: VI; SoR:A 
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7.2      Comments 

7.2.1     Clinical-Functional and Psychological Obesity 
and Disability 

 Somatic and psychological comorbidities, disability and quality of life in the differ-
ent phases of life are the principal determinants leading to the progression of the 
clinical and functional phenotype of obesity [ 1 – 3 ]. 

 Following the bio-psychosocial model of the  International Classifi cation of 
Functioning, Disability and Health  (ICF) and the  core set  for obese patients, the 
authors highlighted the changes in several specifi c functional areas [ 4 ] where thera-
peutic rehabilitative programs are mandatory. 

 Quality of life Questionnaires (i.e. SF36) show an important negative effect of 
obesity not only on physical limitations but also on psychological discomfort and 
social behaviour. 

 Beyond the well-known medical complications, obesity is most of the time asso-
ciated with a reduced psycho-physical well-being, eating disorder (in particular 
 binge eating disorder  or BED and  night eating syndrome  or NES), low self-esteem 
and depression [ 5 – 13 ]. 

 In the last years, an independent relation between obesity and disability in activi-
ties of daily living (ADL = OR 2.2 in men and 2.4 in women) due to increased body 
mass and obesity-related symptoms (pain, dyspnea, sleeping disorders) has been 
shown [ 14 ]. It has been also reported that, in addition to a reduction in life expec-
tancy, obese people suffer from a substantial reduction of years without disability 
(5.7 for men and 5.02 for women) [ 15 ]. These evidences call for rehabilitative and 
social interventions beyond the available medical (diet therapy, drugs) and surgical 
treatments [ 15 ]. 

 Literature suggests a hierarchy in the appearance of the obesity-related disabil-
ity: the fi rst functions affected are those related to the lower limbs (strength and 
balance) because in human bipedal stance they are keys for independence and 

The access to intensive residential or semi-residential rehabilitation may 
be appropriate even in the absence of an acute event, based on the disability 
indexes and the clinical appropriateness for the obesity-specifi c rehabilitative 
treatment as assessed by: 

•   TSD-RD: Test SIO for obesity-related disability  
•   CASCO-R: Comprehensive Appropriateness Scale for the Care of Obesity 

in Rehabilitation.  Level of Evidence: III; SoR:A    
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appear more vulnerable when compared to the upper limb ones (strength and man-
ual ability) [ 16 ]. 

 Obesity is growing considerably among elderly people (>65 years): in this age 
group, the effects on disability related to obesity and ageing sum up together [ 17 –
 22 ]. The combined effects due to obesity and the physiological depletion of lean 
mass (sarcopenia) are more relevant than the effects of the two factors separately 
[ 19 ]. 

 Obese subjects experience “hostile” medical, cultural and occupational [ 23 ] situ-
ations. This stigma is associated with a higher risk of depression and with a reduc-
tion of self-esteem, which is more evident in women [ 24 ]. Social marginalization 
and employment discrimination are part of the stigma [ 25 ]. Being obese, or even 
just overweight, may represent an exclusion criterion in job interviews or applica-
tions. Unlike disabled people, considered “not guilty” for their condition, the obese 
subject is yielded responsible for his own condition and penalized at various levels 
in our society [ 26 ].  

7.2.2     The Metabolic-Nutritional-Psychological 
Rehabilitation in the Treatment of Obesity 

 The basic assumptions and criteria related to the metabolic-nutritional- psychological 
rehabilitation (MNPR) have been acknowledged in a consensus document promoted 
by the SIO (Italian Society of Obesity) and the SISDCA (Italian Society for the 
Study of Eating Disorders) published in 2010. 

 The rehabilitative interventions aim at recovering  functional competence , at 
 building a barrier against the functional regression, at modifying the natural his-
tory of chronic diseases  and at improving the patient’s quality of life. The reha-
bilitation is “a process of problem solving and education during which the person 
is leaded to the best quality of life on the physical, functional, social and emo-
tional level with the least possible restriction in his operating decisions” 
[ 27 – 30 ]. 

 The MNRP goals can be summarized as follows:

    A.    Short term:
    (a)    To obtain a fat mass loss that reduces risk factors and comorbidity level   
   (b)    To optimize the residual functional ability and the basic everyday/social life 

independence, in order to minimize disability   
   (c)    To correct the patient’s behaviour with regard to nutrition and physical 

activity and possibly associated eating disorders (i.e. BED, NES)       
   B.    Long term:

    (a)    To maintain a correct lifestyle (appropriate energy and nutrient balance)   
   (b)    To perform regular physical activity at least 2 h/week, at low-medium inten-

sity (50 % of maximum heart rate)   
   (c)    To maintain the fat mass loss obtained in the short-term intervention, in 

order to reduce the associated risk factors          
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7.2.3     The Metabolic-Nutritional-Psychological 
Rehabilitation in the Healthcare Network 

 The most recent guidelines [ 31 – 37 ] agree as for the need of  multiple settings  for the 
treatment of obesity, from the long-term outpatient management to intensive, semi- 
residential and residential rehabilitation. 

 The metabolic-nutritional-psychological rehabilitation of the obese subject 
within the healthcare network is provided, as stated by the Consensus SIO-SISDCA 
2010 [ 38 ], by the following facilities:

    (a)    Semi-residential:  day hospital, day service, community centre  (diagnostic and 
therapeutic rehabilitation)   

   (b)    Residential:  residential intensive rehabilitation (cod. 56) or psychiatric reha-
bilitation  and therapeutic-rehabilitative community    

7.2.4       Evaluation of Obesity-Related Disability 

 During the multidimensional evaluation of obese subjects, besides the nutritional 
status, the cardiovascular and respiratory risk, the metabolic profi le, the lifestyle 
(dietary behaviour and physical activity), the psychological status, the quality of life, 
the disability, the motor functions and the osteoarticular problems have to be assessed. 

 Disability [ 39 – 49 ] in daily functional activities ( activities of daily life, instrumen-
tal activities of daily life ) is widely represented in health-related quality of life ques-
tionnaires. Obesity is strongly related with articular pain and osteoarthrosis [ 50 ,  51 ], 
which are crucial factors for disability [ 52 ]. Furthermore, different studies have shown 
that the probability to maintain a healthy status decreases inversely to BMI [ 52 ,  53 ]. 

 There is an increasing number of studies devoted to the diffi culties that obese 
subjects endure in:

    1.    Home mobility, personal hygiene, dressing on and off [ 2 ,  54 – 57 ]   
   2.    Domestic activities/jobs (i.e. getting up from couch, climbing a stool, taking 

objects from the ground) [ 58 – 61 ]   
   3.    Outdoor activities (i.e. pick up and carrying grocery shopping, walking more 

than 100 m, queueing) [ 62 ,  63 ]   
   4.    Working activities (i.e. early fatigue, postural pain, frequent absences, inability 

to perform some tasks) [ 62 – 67 ]      

7.2.5     Rehabilitation Intervention 

 The presence of cardiovascular, respiratory, osteoarticular, endocrine-metabolic and 
psychosocial symptoms often associated with obesity impose a complex multidisci-
plinary therapeutic-rehabilitative approach. 
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 The literature and the clinical practice agree on a general principle: the treatment of 
the obesity-related disability must encompass the therapy of the underlying pathology 
[ 68 – 70 ]. Disability and functional defi cits are – on a perverse feedback – important risk 
factors for obesity and its progressive worsening [ 15 ]: the spiral “obesity-complica-
tions-disability- weight gain” generates high costs both on the healthcare and the social 
system. The obese subject resembles a prisoner of his own body, trapped inside a cage. 

 Optimal outcomes can be obtained in subjects previously informed about their 
conditions, who are more capable to manage mood, anxiety or stress fl uctuations, 
after an integrated individual rehabilitation project, considering:

    (a)    A nutritional intervention aimed at:
•    Restoring correct durable eating behaviours (quality, quantity and rhythm) 

based on Mediterranean diet standards (  www.piramideitaliana.it    )  
•   Obtaining at least a 10 % of weight loss through the reduction of fat mass 

while preserving lean body mass      
   (b)    A motor/functional rehabilitation program (functional re-education, physical 

reconditioning, motor rehabilitation) aimed at:
•    Reactivating hypotonic and hypotrophic muscular structures due to 

inactivity  
•   Recovering articular range of motion  
•   Improving cardiocirculatory and respiratory performance  
•   Increasing energy expenditure  
•   Increasing lean body mass/fat mass ratio      

   (c)    A short focused therapeutic education and psychotherapeutic interventions 
[ 71 – 74 ] aimed at:
•    Recognizing patient’s real needs  
•   Correcting the patient’s false beliefs about food and physical activity  
•   Improving not only the knowledge but also the patient’s skills proceeding 

from “knowing” to “knowing how to do” and “knowing how to be”  
•   Improving the relation between the body and its appearance  
•   Increasing the sense of responsibility toward the disease and the therapeutic 

approach  
•   Improving the compliance to the treatments (short motivational counselling, 

etc.)      
   (d)    The rehabilitation nursing aimed at:

•    Improving patient’s responses to chronic pathology, disability and lifestyle  
•   Increasing environmental and social supports  
•   Protecting and stimulating functional and relational abilities in order to 

improve adherence to rehabilitative activities and social welfare  
•   Teaching the control of simple clinical parameters (glycaemia, blood 

pressure)         
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7.2.6     Intensive Metabolic-Nutritional-Psychological 
Rehabilitation 

 The intensity of the rehabilitative intervention has to be modulated according to the 
patient’s severity of obesity and comorbidities, to the psychological status and to the 
quality of life level. 

 Intensive rehabilitation represents a key point in the healthcare network when:

    (a)    The severity of clinical and/or psychiatric comorbidities of obesity is high.   
   (b)    The impact on disability and quality of life of the patient is severe.   
   (c)    There are a large number of interventions to be carried out [ 27 ].   
   (d)    Previous interventions with minor intensity (i.e. outpatient long-term manage-

ment, days service, day hospital) didn’t bring the expected results and the risk 
for patient’s health increased.     

 Intensive rehabilitation aims at preventing acute episodes (secondary prevention) 
with obvious advantages for health and quality of life of the subject and both direct 
and indirect healthcare costs. Literature shows that interdisciplinary interventions 
can modify the obesity natural history, reducing the incidence of complications or 
postponing their appearance, with important advantages also under the economic 
aspects [ 75 ,  76 ].  

7.2.7     Metabolic-Nutritional-Psychological Rehabilitation 
and Surgery (Bariatric or Plastic-Reconstructive) 

 The rehabilitative intervention can be useful also during severe obese patient’s 
approach to bariatric or plastic reconstructive surgery and during the follow-up 
period with the aim of reducing the preoperative risks, allowing an adequate and 
effective adaptation to the new clinical and functional situation, reducing the risk of 
nutritional defi ciencies, strengthening the patient’s compliance and improving long- 
term results. 

 The plastic-reconstructive remodelling can play an important role for the pro-
gressive correction of focused lipodystrophy and of the outcomes of weight loss. In 
particular, cutaneous-adipose voluminous abscess removal and abdominal, crural 
and pubic dermolipectomy allow the reduction of functional diffi culties and can 
foster motivation to continue the rehabilitation program. The interventions after 
signifi cant weight loss (abdominoplasty, mastoplasty, mastopexy, brachioplasty, 
crural lifting) allow the correction of severe blemishes with potential positive effects 
on quality of life.  
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7.2.8     Metabolic-Nutritional-Psychological 
Rehabilitation Program 

 The metabolic-nutritional-psychological rehabilitation program has to be granted 
also in the absence of an acute episode based on the disability level and clinical 
appropriateness for rehabilitation care. 

  Disability : to be evaluated with specifi c scales for obesity aimed at assessing the 
impact on quality of life and considering in particular:

•    Pain, stiffness and functional limitations  
•   Interaction skills with external environment  
•   Psychological and cognitive status  
•   ADL and IADL disability [ 16 ,  77 – 79 ]    

 Validated instruments like the Sickness Impact Profi le (SIP) and the Nottingham 
Health Profi le (NHP) cover only the basic everyday life activities and an elevated 
number of patients achieve the higher score ( ceiling effect ). The questionnaire 
SF-36 has different dimensions, but it is not obese specifi c, even if it shows sensitiv-
ity to the weight loss impact on  health-related quality of life  [ 80 ,  81 ] ,  Therefore it 
provides overall information about function but not about specifi c disability prob-
lems related to obesity [ 54 ]. 

 On the basis of literature and our experience, the SIO has proposed the Test SIO 
for the obesity-related disabilities (TSO-RD) as an instrument for the evaluation of 
the obesity-related disability. The questionnaire is composed by 7 sections, with 36 
items exploring the following disability dimensions: pain, stiffness, ADL and house 
mobility, house activities, outdoor activities, working activities and social life 
(Fig.  7.1 ). The degree of disability is evaluated comparing the obtained score with 
the maximum score achievable on the scale (360 points). It is considered disabled a 
subject that yields an overall score over 33 % or with a score ≥8/10 in one single 
item. The TSO-RD has been developed from a multicentric study that involved 16 
Italian institutes. A signifi cant relationship between the TSO-RD score and all the 
parameters considered (quality of life, muscular strength, articular resistance and 
mobility) was observed [ 82 ].

    Appropriateness : the access to the rehabilitation  setting  must occur with an 
appropriate use of the resources of the healthcare system so that these will be ade-
quate to the patient’s clinical-functional needs. In line with the literature [ 30 – 32 ,  72 , 
 83 ] and the experience from different working groups in Italy, SIO has proposed the 
 CASCO-R tool (Comprehensive Appropriateness Scale for the Care of Obesity in 
Rehabilitation) . The sheet specifi es the intensity of the intervention (from dietary 
and clinical nutrition outpatient facility to day service/day hospital and residential 
intensive rehabilitation) based on clinical parameters. The CASCO-R includes 4 
sections: obesity degree and complications risk level; clinical, functional and meta-
bolic comorbidities; risk factors that increase obesity-related morbidity; and previ-
ous rehabilitative hospitalizations (Fig.  7.2 ). The CASCO-R and its threshold values 
have been investigated in a multicentric study that has involved 449 Italian patients. 
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  Fig. 7.1    SIO Obesity-Related Disability Test (TSD•OC)             
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Fig 7.1 (continued)
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Fig 7.1 (continued)
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  Fig. 7.2    Comprehensive Appropriateness Scale for the Care of Obesity in Rehabilitation 
(CASCO-R)       
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Validation was performed by comparing the CASCO-R score vs workload defi ned 
though ward medical and nurses interventions, diagnostic procedures and adverse 
clinical events [ 84 – 86 ]. Threshold values have been found for the correct allocation 
of patients in the different rehabilitative  settings :

•     >25: admission in residential intensive metabolic-nutritional psychological 
rehabilitation  

•   20–25: admission in  day-hospital/day-service  intensive metabolic-nutritional 
psychological rehabilitation  

•   <20: specialistic outpatient setting    

 As previously pointed out by the SIO-SISDCA 2010 Consensus [ 38 ] also acute 
care interventions are part of the healthcare and rehabilitative network. A one-week 
hospitalization can precede the rehabilitative program or follow an acute event or it 
can be programmed according to the comorbidity level and clinical risk (CASCO-R 
≥30). Acute care admission aims at stabilizing the clinical conditions and perform-
ing multidimensional evaluation for a successful rehabilitative program.  

7.2.9     Intensive Rehabilitation Duration 

 Presently, the Italian laws regarding intensive rehabilitation for obese patients indi-
cate that 60 days do represent a congruous period in order to obtain positive out-
comes. However, this aspect is not acknowledged by all Italian regions. The 
post-acute rehabilitation hospital stay is generally limited to a maximum of 30 days 
which, in our opinion, is not adequate to fulfi ll the complex multidisciplinary needs 
of patients undergoing metabolic-nutritional-psychological rehabilitation. 

 Longitudinal studies are needed to estimate results in terms of costs and benefi ts [ 29 ].      
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 Recommendations 
 Treatment and care of patients with obesity require assessment of eating 
behavior to identify possible eating disorders. ( Level of evidence VI ,  Strength 
of recommendation A ) 

 In DSM-5 ( Diagnostic and Statistical Manual of Mental Disorders , Fifth 
Edition), the “Feeding and eating disorders” section provides diagnostic cri-
teria for pica, rumination disorder, avoidant/restrictive food intake disorder, 
anorexia nervosa, bulimia nervosa, binge eating disorder, other specifi ed feed-
ing or eating disorder, and unspecifi ed feeding or eating disorder. 

 In particular, binge eating disorder (BED) is generally associated with obe-
sity. To identify BED and other disordered eating patterns is a necessary step 
for both medical and surgical treatments of obesity. ( Level of evidence III , 
 Strength of recommendation A ) 

 Individuals with BED-obesity present higher psychiatric comorbidity than 
individuals with non-BED-obesity and require psychological/psychiatric 
evaluation. ( Level of evidence III ,  Strength of recommendation A ) 

 Bulimia nervosa and some other disordered eating behaviors that do not 
appear in DSM-5 as specifi c diagnostic categories may be associated with 
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   Table  8.1  goes over the main points of DSM-5 diagnostic criteria [ 1 ] for bulimia 
nervosa (BN) and binge eating disorder (BED). Atypical or subthreshold clinical 
pictures (low frequency or short duration BN or BED) are included in the DSM-5 
diagnostic category of other specifi ed feeding or eating disorder (OSFED).

   In DSM-5, night eating syndrome (NES) is not an autonomous diagnostic cate-
gory. It is included in the abovementioned diagnostic category OSFED. Table  8.2  
summarizes the consensus diagnostic criteria for NES that were proposed in 2010 
by an international research group [ 2 ].

    Table 8.1    DSM-5 diagnostic criteria for bulimia nervosa (BN) and binge eating disorder 
(BED) [ 1 ]   

 Clinical features  Bulimia nervosa  Binge eating disorder 

 Overweight/obesity  Not required; it may 
occur 

 Not required but it usually occurs 

 Regular (on average, at least 
weekly) binge eating for at 
least three months 

 Required  Required with distress regarding 
binge eating and at least three out 
of fi ve descriptors (eating very 
rapidly, until feeling 
uncomfortably full, when not 
feeling hungry, alone, and/or 
feeling disgusted after overeating) 

 Regular (on average, at least 
weekly) compensatory 
behaviors: e.g., self-induced 
vomiting, laxatives and/or 
diuretics misuse, excessive 
exercise, fasting, etc. 

 Required  Do not occur or are occasional 

 Overvaluation of body weight 
and shape 

 Required  Not required but body image 
uneasiness usually occurs 

 Subtypes  None  None 

 Remission specifi er  Full remission/partial 
remission 

 Full remission/partial remission 

 Severity specifi er  Frequency of 
compensatory behaviors 
( mild  1–3/week, 
 moderate  4 – 7,  severe  
8 – 13,  extreme  ≥14) 

 Frequency of binge eating 
episodes ( mild  1–3/week, 
 moderate  4 – 7,  severe  8 – 13, 
 extreme  ≥14) 

overweight and obesity: problematic restriction, hyperphagia, selective food 
craving (sweet, sweetened beverages, chocolate, etc.), grazing, emotional eat-
ing, night eating. They require clinical attention. ( Level of evidence VI , 
 Strength of recommendation A ) 

 Self-report questionnaires and semi-structured diagnostic interviews can be 
helpful before, during, and after treatment to evaluate attitudes and behaviors, 
changes, and outcome. ( Level of evidence III ,  Strength of recommendation B ) 
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    Comment 
 Current taxonomies [ 1 ,  3 ] classify eating disorders (ED) as psychiatric problems 
and obesity as a general medical condition. However, connections and overlaps 
between the two fi elds are so relevant that it is not groundless to keep talking about 
them as two sides of the same coin and to use wide-ranging expressions like nonho-
meostatic eating disorders or weight-related disorders [ 4 – 8 ].  

 Genetic predisposition to obesity was found in individuals with bulimia nervosa 
(BN) [ 9 ]. Overweight is a risk factor for bulimia nervosa (BN) [ 10 ], and increasing 
numbers of individuals with BN are also obese [ 11 – 15 ]. As regards anorexia nervosa, 
adolescents with a history of overweight/obesity represent a considerable portion of 
patients with restrictive ED [ 16 ]. Emerging research on anorexia nervosa (AN), buli-
mia nervosa (BN), and binge eating disorder (BED) suggests the importance of so-
called  weight suppression  (the difference between highest past weight and current 
weight) as ED outcome predictor [ 17 – 20 ]. On the other hand, dieting and weight 
suppression may be risk factors for future increases in adiposity [ 21 ,  22 ]. To fi nish 
serious ED may appear after bariatric surgery. Segal and coworkers proposed a new 
category named  Post - Surgical Eating Avoidance Disorder  [ 23 ]. It is likely that such 
postoperative symptoms are underreported [ 24 ]. A large matched (2010 bariatric 
patients and 1916 controls) nonrandomized prospective intervention trial of the 
Swedish Obese Subjects (SOS) study found that higher tendency to eat in response to 
various internal and external cues shortly after bariatric surgery predicted less suc-
cessful short- and long-term weight outcomes. Therefore, postoperative susceptibility 
for uncontrolled eating could be an important indicator of targeted interventions [ 25 ]. 

 An episode of overeating with loss of control is called  binge eating , a symptom 
that crosses the entire fi eld of ED and the whole spectrum of body weights [ 26 ,  27 ]. 
Both observational and experimental studies focused on three possible risk factors 
for binge eating: defi cits in emotion regulation processes [ 28 ,  29 ], unbalanced nutri-
tion style (in particular, so-called problematic restriction) [ 30 ], and body dissatis-
faction [ 31 ,  32 ]. In a recent research, structural equation modeling revealed that 
overvaluation of weight and shape and body dissatisfaction caused dietary restraint, 
thus triggering binge eating [ 31 ]. 

  Binge eating disorder  (BED) is an expression that indicates a particular syn-
drome usually associated with obesity. The core feature of BED is the presence of 
recurrent episodes of overeating with loss of control (like BN) and no regular use of 
inappropriate weight loss behaviors (unlike BN). 

  Table 8.2    Night eating 
syndrome (NES) [ 2 ]  

 Consumption of at least 25 % of daily caloric intake after the 
evening meal 

  and/or  

 Nocturnal awakenings with ingestions at least twice per week 

 Awareness of the eating episodes 

 Distress or impairment in functioning 

 The above criteria must be met for a minimum duration of 
3 months 
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 As regards ED, the most impactful change in DSM-5 was the offi cial recognition 
of BED as a specifi c diagnostic category [ 1 ]. The frequency cut-point for DSM-5 
diagnosis of BED is once per week for 3 months. BED is usually associated with obe-
sity, and beginning from the last decade of the twentieth century [ 33 ] research on BED 
has fi rmly connected the psychiatric fi eld of eating disorders with the medical area of 
obesity. This bridge has attracted increasing attention to the psychological and psy-
chiatric aspects of obesity and contributed to the development of a multidimensional/
multidisciplinary team approach for patients with eating and weight disorders [ 34 ]. 

 Many studies and systematic reviews support the distinction between BED- and 
non-BED-obesity on the basis of different variables, in particular psychiatric comor-
bidity [ 28 ,  35 – 42 ], also using DSM-5 broader criteria [ 39 ,  43 ]. A recent survey 
found that mood and substance use disorders co-occur frequently among patients 
with BED [ 44 ]. In obesity surgery candidates, BED is associated with an increased 
prevalence of current and lifetime mood and anxiety disorders, beyond the already 
elevated rate observed with obesity class III [ 45 ]. Personality disorders are more 
frequent in obese patients with BED as well, in particular borderline, avoidant, and 
obsessive-compulsive personality pathology [ 44 ,  46 ,  47 ]. Health-related quality of 
life (HRQoL) is more damaged, especially mental HRQoL [ 48 ,  49 ]. A recent sys-
tematic review found that BED is also related to increased healthcare utilization and 
healthcare costs [ 49 ]. 

 DSM-5 does not require overvaluation of body weight and shape for diagnosis, 
but body image uneasiness usually occurs in individuals with BED. A matched 
study verifi ed that both men and women with BED-obesity suffer from a more nega-
tive body image [ 50 ]. Furthermore, a recent community survey found that body 
image disparagement could be a specifi er for BED able to provide stronger informa-
tion about severity than the DSM-5 rating based on binge eating frequency (see 
Table  8.1 ) [ 51 ]. 

 However a question remains: does BED represent a really separate, reliable, and 
valid diagnostic category? For example Stunkard – who originally described binge 
eating associated with obesity [ 52 ] – proposed with Allison that the presence or 
absence of BED is not a useful distinction in selecting treatment for obese individu-
als and BED may be more useful as a marker of psychopathology than as a new 
distinct diagnostic entity [ 53 ]. A recent review concludes that, despite its inclusion 
in DSM-5 as an autonomous category, BED diagnosis and treatment strategies 
require further deepening [ 54 ]. 

 Epidemiological studies on BED suffer from many limitations, and results are 
often discordant. Furthermore, DSM-5 formal diagnostic criteria are very recent [ 1 ]. 
However, in the United States BED seems to be the most common eating disorder. 
The results of the National Comorbidity Survey Replication, a face-to-face house-
hold study conducted in a large representative sample of adults ( n  = 9282) using the 
DSM-IV provisional criteria [ 55 ], indicated the following lifetime community prev-
alence rates: 3.5 % in women and 2.0 % in men; F to M ratio was 1.75:1.0. 
Furthermore, lifetime BED was signifi cantly associated with current obesity class 
III (BMI ≥40 kg/m 2 ) [ 56 ]. A longitudinal study of 496 girls, using the new broader 
DSM-5 criteria, found that lifetime prevalence of BED by age 20 was 3.0 % and 
diagnostic crossover from BED to BN was very great [ 57 ]. An Italian three- phase 
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community-based study evaluated 2,355 subjects aged >14 years and found an over-
all lifetime prevalence of BED (DSM-IV provisional criteria) considerably lower 
than the American rates: 0.32 % [ 58 ]. The prevalence rates for BED (DSM-IV pro-
visional criteria) appear particularly high among bariatric surgery candidates in 
many investigations [ 59 ,  60 ]. A large (2266 participants) multicenter study con-
fi rmed that a substantial proportion of bariatric surgery candidates report problem-
atic eating behaviors (loss of control eating 43.4 %, night eating syndrome 17.7 %; 
binge eating disorder 15.7 %, bulimia nervosa 2 %) [ 61 ]. In a recent survey, an 
additional 3.43 % of bariatric surgery candidates met the diagnostic threshold for 
BED when using the new broader DSM-5 criteria in comparison with the old 
DSM-IV provisional criteria [ 43 ]. 

 As well as BED and BN, a number of disordered eating behaviors may be associ-
ated with obesity, but defi nitions are often inconsistent [ 62 ].

•    The term  hyperphagia  indicates habitual consumption of much more food than 
necessary without a subjective feeling of loss of control, unlike binge eating. 
Hyperphagia may contribute to obesity as observed in the general population and 
is a core symptom of some genetic disorders (e.g., Prader-Willi syndrome) [ 63 ]. 
In Prader-Willi syndrome, it seems unlikely that ghrelin levels are directly 
responsible for the switch to overeating because they are elevated long before the 
onset of hyperphagia that usually begins between the age of 2 and 8 [ 64 ].  

•   According to a recent review [ 65 ] (page 973),  grazing  ( picking ,  nibbling ) may be 
defi ned “as an eating behavior characterized by the repetitive eating … of small/
modest amounts of food in an unplanned manner.” Two subtypes – compulsive 
and noncompulsive grazing – can be distinguished on the basis of loss of control. 
Grazing is frequently associated with anorexia nervosa, bulimia nervosa, BED- 
and non-BED-obesity [ 66 ]. It is a signifi cant predictor of weight regain after 
weight loss treatments and bariatric surgery [ 62 ,  67 – 70 ]. Mindfulness-based 
interventions can be helpful [ 71 ].  

•   A signifi cant proportion of individuals with obesity report eating for emotional rea-
sons ( emotional eating ). Emotional eating seems to be positively associated with 
general and eating psychopathology, binge eating, and negatively associated with 
mindfulness and body image fl exibility [ 72 ]. An experimental study found that  high 
emotional eaters  ate signifi cantly more after negative emotions (e.g., sad mood) 
than after positive emotions (e.g., joy mood) [ 73 ]. Experimental data [ 74 ] and a lit-
erature review [ 75 ] suggest that ghrelin, an eating-related gut- brain peptide, is 
involved in stress and reward-oriented behaviors and regulates anxiety and mood.  

•   Several studies have investigated  selective food craving  defi ned as an intense 
desire to consume a particular food or a specifi c food class that is diffi cult to 
resist (e.g., fats, carbohydrates, chocolate, sweets, etc.) [ 76 ,  77 ]. In recent years, 
the concept of food craving and the food addiction model seem to be relevant to 
eating and weight disorder treatment and prevention [ 78 – 84 ]. In a racially diverse 
sample of patients with BED-obesity, a recent survey found that a considerable 
subset (41.5 %) met the Yale Food Addiction Scale (YFAS) cutoff [ 85 ]. 
The strong reinforcing effects of both food and drugs are mediated by rapid 
dopamine increases in the brain reward circuitries that, in vulnerable individuals, 
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can override the brain’s homeostatic control mechanisms [ 86 ]. A functional 
magnetic resonance imaging study examined the neural correlates of addictive-
like eating behavior. High YFAS scores [ 87 ] were associated with comparable 
patterns of neural activation as substance dependence: elevated activation in 
reward circuitry (dorsolateral prefrontal cortex and caudate) in response to food 
cues (anticipated receipt) and reduced activation of inhibitory regions (lateral 
orbitofrontal cortex) in response to food intake (receipt) [ 88 ].  

•   In 2010, an international research group proposed a set of diagnostic criteria for 
the  night eating syndrome  (NES) [ 2 ] that, however, is not yet a DSM-5 diagnos-
tic category [ 1 ]. Night eating behavior is frequent among people with obesity, 
particularly among bariatric surgery candidates [ 61 ,  89 ,  90 ].    

 A very large number of semi-structured interviews and self-report questionnaires 
are psychometrically sound and may be helpful to evaluate ED and body image dis-
turbance and their changes over time. Six examples are the interview  Eating Disorder 
Examination , EDE [ 91 ], and the questionnaires  Binge Eating Scale , BES [ 92 ];  Body 
Uneasiness Test , BUT [ 93 ,  94 ];  Questionnaire on Eating and Weight Patterns-5 , 
QEWP-5 [ 95 ]; SCOFF [ 96 ], and  Yale Food Addiction Scale , YFAS [ 87 ,  97 ].  

8.2     Treatment  

 Recommendations  
  Identifi cation, assessment, and management of eating disorders and disor-
dered eating behaviors are essential components of obesity treatment accord-
ing to a multidimensional, multidisciplinary, and multiprofessional model. A 
multidisciplinary team is a group composed of members who should com-
municate on a regular basis about the shared clinical decision making. ( Level 
of evidence VI, Strength of recommendation A ) 

 Clinical assessment of patients with obesity and binge eating disorder 
(BED) or other disordered eating behaviors should take account of somatic 
conditions, obesity- related diseases, psycho-social problems, and psychiatric 
comorbidity. ( Level of evidence III ,  Strength of recommendation A ) 

 In most cases, ambulatory care provided on an outpatient basis is the rec-
ommended healthcare setting. Residential (hospitals, residential rehabilitative 
facilities) or semi-residential care (day-hospitals, day-care centers) may be 
necessary when obesity grade, eating disorder symptoms, medical and psy-
chiatric comorbidity are very serious, risky, and outpatient treatment refrac-
tory. ( Level of evidence V ,  Strength of recommendation A ) 

 First-line treatment for bulimia nervosa and binge eating disorder in adults 
is psychological therapy, and there is an evidence base for individual cogni-
tive behavior therapy (CBT), interpersonal therapy, dialectical behavior ther-
apy. Self-help CBT and guided self-help CBT can be useful. There is small 
evidence for guided self-help CBT via telemedicine and the Internet as well. 
( Level of evidence I ,  Strength of recommendation A ) 
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 Table  8.3  makes a list of 23 studies on drug treatment of BED. It is inspired by a 
2013 review article [ 121 ] modifi ed and updated.

    Comment 
 To evaluate signs and symptoms of ED is a necessary step so as to design a compre-
hensive [ 122 ] treatment plan for a patient with obesity [ 35 ,  123 ,  124 ] and to follow 
bariatric patients pre- and postsurgery [ 125 – 129 ]. Conversely, most patients with 
BED and increasing numbers with BN suffer also from obesity with current medical 
complications and obesity-related health risk [ 130 ]; as a consequence, they require 
medical assessment and may benefi t from weight loss strategies [ 15 ,  54 ,  61 ]. In the 
last decades, almost all consensus documents and practice guidelines for the treat-
ment of ED and obesity have recommended a multidimensional/multidisciplinary 

 Lisdexamfetamine is the fi rst medication that is FDA approved in the 
United States for BED. High dose fl uoxetine (60 mg/day), other SSRI (selec-
tive serotonin reuptake inhibitors), many tricyclic antidepressants, and topira-
mate are effective for both bulimia nervosa and binge eating disorder. ( Level 
of evidence I ,  Strength of recommendation A ) 

 Pharmacotherapy may be an adjunctive treatment when people with obe-
sity and eating disorders have limited response to psychotherapy alone or they 
present other psychiatric symptoms such as mood or anxiety disorders. ( Level 
of evidence I ,  Strength of recommendation A ) 

 Adverse effects of medications must be carefully monitored. ( Level of evi-
dence I ,  Strength of recommendation A ) 

 Topiramate and/or orlistat may aid short-term weight loss. ( Level of evi-
dence I ,  Strength of recommendation A ) 

 Weight loss management strategies are required to treat coexistent obesity. 
( Level of evidence I ,  Strength of recommendation A ) 

 Preoperative eating disorders may have a negative effect on bariatric sur-
gery outcome. BED does not represent an absolute contraindication to obesity 
surgery. However, pre- and postoperative assessment and treatment are 
required to maximize weight loss and general positive outcome. ( Level of 
evidence III ,  Strength of recommendation A ) 

 Eating disorders can develop after bariatric surgery. Postoperative assess-
ment and treatment are required. ( Level of evidence V ,  Strength of recommen-
dation A ) 

 Limited evidence suggests that some drugs (e.g., SSRI, melatonergic med-
ications, topiramate), light therapy, and psychological interventions may be 
useful to treat  night eating syndrome  (NES). ( Level of evidence VI ,  Strength of 
recommendation B ) 

 A lifestyle intervention, tailored for individuals with serious psychiatric 
disorders taking psychotropic medications that usually induce weight gain, 
can reduce weight and improve fasting glucose levels. ( Level of evidence II , 
 Strength of recommendation A ) 
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approach but, with a few exceptions [ 131 ], the guidelines for the assessment and 
treatment of obesity have devoted a scanty space to ED [ 13 ,  132 ,  133 ] and vice 
versa [ 134 – 136 ].  

 Several literature reviews have discussed the effects of individual and group psy-
chological treatments for ED associated with obesity, in full, self-help and guided 
self-help forms, including web or Internet-based interventions [ 137 – 144 ]. 
Interpersonal psychotherapy (IPT) [ 145 – 148 ], cognitive behavioral therapy (CBT) 
[ 91 ,  149 ,  150 ], short-term cognitive behavioral therapy (CBT-st) [ 151 ], transdiag-
nostic cognitive behavioral therapy enhanced (CBT-E) [ 91 ,  152 ], mindfulness- 
based interventions [ 139 ,  153 ], dialectical behavior therapy (DBT) [ 154 ] can reduce 
binge eating frequency, but weight loss is usually modest and the long-term effi cacy 
for the core and related symptoms of BED remains largely unknown. CBT and IPT 
appear to be the best supported psychotherapies for BN, whereas CBT seems to be 
the preferred psychological treatment for BED. However, a recent meta-analysis – 
which both examined direct comparisons between psychological treatments for BN 
and BED and considered the role of moderating variables – found that there is little 
support for diagnosis-based treatment specifi city in psychological interventions for 
these two disorders [ 142 ]. 

 A randomized controlled trial (RCT) found that group IPT is a feasible alterna-
tive to group CBT for the treatment of overweight patients with BED [ 146 ]. DBT 
[ 154 ] and group DBT [ 155 ] produced signifi cant results in two RCTs. As to 

    Table 8.3    Drug treatment of BED: randomized controlled trials (RCT) and open-label 1  studies   

 Class  Drug  Binge eating  Weight loss 

 Tricyclic antidepressants 
(TCAs) 

 Imipramine [ 98 ]   a  

 Desipramine [ 99 ]   a  

 Selective serotonin reuptake 
inhibitors (SSRIs) 

 Citalopram [ 100 ]   a    a  

 S-citalopram [ 101 ]   a    a  

 Fluoxetine [ 102 ]   a    a  

 Fluvoxamine [ 103 ] [ 104 ]   a    a  

 Sertraline [ 105 ]   a    a  

 Serotonin and/or norepinephrine 
reuptake inhibitors 

 Atomoxetine [ 106 ]   a    a  

 Venlafaxine [ 107 ] 1    a    a  

 Duloxetine [ 108 ]   a    a  

 Orlistat  Orlistat [ 109 ]   a  

 Antiepileptics  Topiramate [ 110 – 112 ] [ 113 ] 1    a    a  

 Zonisamide [ 114 ] [ 115 ] 1    a    a  

 Lamotrigine [ 116 ]  ? 

 Other drugs  Baclofen [ 117 ]   a  

 Sodium oxybate [ 118 ]  1    a    a  

 Acamprosate [ 119 ]  ?  ? 

 Lisdexanfetamine [ 120 ]   a    a  

   a Signifi cant reduction of binge eating frequency or body weight in comparison with placebo
 1 Open-label trials  

M. Cuzzolaro



111

self- help, a randomized active-treatment concurrent control effi cacy trial indicated 
that IPT and guided self-help based on cognitive behavior therapy (CBTgsh) were 
signifi cantly more effective than behavioral weight loss treatment (BWL) in elimi-
nating binge eating after 2 years [ 148 ]. Also, guided self-help based on dialectical 
behavior therapy (DBTgsh) produced signifi cant short-term improvement in BED 
symptoms [ 156 ]. 

 There are no evidence-based psychosocial treatments for adolescents with BN or 
BED associated with obesity but family treatment-behavior (FT-B) and supportive 
individual therapy could be helpful [ 141 ]. 

 With reference to dropouts, a systematic literature review with metaregression 
analyses [ 140 ] revealed that manualized self-help interventions (bibliotherapy, 
CD-ROM, Internet-based intervention) may have a place in the treatment of BN and 
BED but dropout rates are usually very high. However, specialist guidance ( guided 
self - help ) can lead to higher intervention completion. 

 In conclusion, in a stepped-care treatment model CBTgsh should be a fi rst-line 
treatment option for most patients with BED, with IPT or full CBT/CBT-E used for 
patients with high specifi c and/or general psychopathology. 

 Rapid response (defi ned as ≥65 % reduction in binge eating by week 4) seems to 
have important clinical implications for stepped-care treatment models for BED. An 
RCT found that, in rapid responders to group DBT, binge eating abstinence was 
signifi cantly higher at the end of treatment and 1-year follow-up [ 157 ]. Another 
RCT showed that early response is a predictor of sustained remission from binge 
eating in CBTgsh [ 158 ]. A third RCT tested antiobesity medication and shCBT, 
alone and in combination, and showed that rapid response represents a strong prog-
nostic indicator of clinically meaningful outcomes, even in low-intensity medica-
tion and self-help interventions [ 159 ]. 

 Some studies show that physical activity counseling and nutritional education 
added to CBT improve results [ 160 ,  161 ]. However, weight management in 
comorbid obesity and BED remains a challenge and the best approach has yet to 
be found [ 144 ]. 

 Pharmacotherapy for ED has been the subject of many literature reviews [ 121 , 
 137 ,  138 ,  162 – 170 ]. Adverse effects limit clinical utility of some drugs (e.g., tricy-
clic antidepressants and topiramate), attrition and placebo-responder rates are usu-
ally high, binge eating enduring abstinence rates are relatively low, weight loss is 
mostly unimportant, and long-term effects are largely unknown. Nevertheless, phar-
macological therapy may play an ancillary role in the treatment of ED associated 
with obesity. In particular, it may be an adjunctive treatment for patients who have 
unsatisfactory response to psychosocial interventions alone and/or suffer from 
comorbid psychiatric disorders [ 13 ,  168 ,  170 ]. 

 To go into more detail, many agents can improve BN symptoms. Selective sero-
tonin reuptake inhibitors (SSRIs) are the most prescribed class of drugs [ 121 ], but at 
present fl uoxetine (60 mg/die) is the only medicine approved for this indication by 
the Food and Drug Administration (FDA) and European Medicines Agency (EMA). 

 As regards BED, several drugs have shown evidence of some therapeutic value, and 
in some cases pharmacotherapy may be a useful component of a multidimensional 
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treatment approach (see Table  8.3 ). The medication dosage is usually at the high end of 
the recommended range. Fluoxetine was tested in several trials for BED with positive 
results on binge eating frequency, but weight loss was modest [ 102 ,  171 – 176 ]. 
Topiramate – an anticonvulsant drug that causes decreased appetite and weight – was 
titrated from 25 mg/day to a maximum of 600 mg/day in several RCTs for BED and 
was associated with a signifi cant reduction in binge frequency and a small but signifi -
cant reduction in BMI; however, adverse effects (e.g., paresthesias, cognitive impair-
ment, somnolence, headache, nausea, and gastrointestinal distress) were frequent and 
discontinuation rates were high [ 110 – 112 ,  177 ,  178 ]. 

 Some studies have examined the added benefi t of drugs and other interventions. 
Adding fl uoxetine to psychological interventions produced inconsistent results on 
BED symptoms and BMI [ 173 ,  176 ,  179 – 181 ]. Conversely, topiramate improved 
the effi cacy of CBT increasing binge remission and weight loss [ 112 ] and the addi-
tion of orlistat to behavioral treatments for patients with BED-obesity was associ-
ated with greater weight loss than the addition of placebo [ 109 ,  182 – 184 ]. 

 Amphetamine inhibits the reuptake and enhances the release of dopamine and 
norepinephrine. Lisdexamfetamine dimesylate is a dextroamphetamine prodrug 
marketed for the treatment of attention-defi cit/hyperactivity disorder (ADHD) in 
children and adults. Titrated to 50–70 mg/day in patients with BED-obesity lisdex-
amfetamine was associated with a signifi cant reduction in binge frequency and a 
modest but signifi cant weight loss. The most commonly encountered adverse events 
were dry mouth, decreased appetite, insomnia, and headache. Long-term effi cacy is 
still unknown [ 120 ,  185 ]. At present, lisdexamfetamine is the only medicine 
approved by FDA (but not yet by EMA) for BED. 

 With regard to NES, there is very limited evidence to suggest that some drugs 
(e.g., SSRI, melatonergic medications, topiramate), light therapy, and psychological 
interventions may be useful [ 186 – 189 ]. 

 Among biological therapies,  deep brain stimulation  (DBS) [ 190 ,  191 ],  repetitive 
transcranial magnetic stimulation  (rTMS) [ 192 ], and  prefrontal cortex transcranial 
direct current stimulation  (tDCS) [ 193 ] are recently being studied in ED. Research 
in this fi eld is still in its early stages. 

 On a fi nal note, it could be useful to remind that the prevalence of obesity and 
disordered eating behaviors (e.g., hyperphagia, binge eating, grazing, emotional 
eating, night eating) is very high in people diagnosed as having a mental illness [ 86 , 
 194 ,  195 ]. Furthermore, most psychotropic drugs (not only antipsychotics but also 
antidepressants, and mood stabilizers as well) are associated with the potential risk 
to induce weight gain and obesity-related disorders [ 196 ]. A multisite, parallel two- 
arm RCT showed that a lifestyle intervention can reduce both weight and fasting 
glucose levels in individuals with serious psychiatric disorders [ 197 ].     
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9.1            Introduction 

 Obesity in childbearing age affects an increasing number of women worldwide 
 [ 1 – 3 ], and the increasing prevalence of obesity throughout the world has also been 
accompanied by an increase in the average weight gained during pregnancy [ 4 ]. 

 Since maternal obesity has adverse effects on maternal and fetal outcome, it is 
important to monitor these pregnancies to prevent or reduce its negative effects and 
risks.  

9.2     Risks Related to Obesity During Pregnancy 

9.2.1     Maternal Mortality and Comorbidities 

 According to Confi dential Enquires into Maternal and Child Health (CEMACH) 
reports, there is a 50 % greater prenatal and peripartum mortality rate in obese 
mothers with respect to their nonobese counterparts [ 5 ]. In addition to maternal 
death, maternal preconception body mass index (BMI) has been linked to other 
comorbidities such as gestational diabetes mellitus (GDM) (OR 2.6 and 4.0) [ 6 ], 
gestational hypertension (OR 2.5 and 3.2) [ 7 ], preeclampsia (OR 1.6 and 3.3), 
cesarean section delivery [ 8 ], wound breakdowns, and venous thromboembolism. 

 A study carried out in Northern California reported that women who gained 2.3–
10 kg per year in prepregnancy years had a 2.5-fold increased risk of gestational 
diabetes mellitus (GDM) compared to women whose weight remained stable [ 6 ]. 
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 Another large study focusing on the risk factors associated to preeclampsia found 
that the most important ones were: systolic blood pressure at conception, followed 
by prepregnancy BMI, the number of prior induced or spontaneous abortions, and 
smoking history (which was protective) [ 7 ]. An increase in relative prepregnancy 
weight (defi ned as percentage of desired weight for height) was also found to be 
associated to an increased risk for preeclampsia [ 7 ].  

9.2.2     Fetal Outcomes 

 Higher maternal preconception BMI has also been linked to adverse fetal outcomes 
such as spontaneous abortions, neural tube defects, and macrosomia [ 8 ,  9 ,  19 ]. 
Although the overall incidence of spontaneous abortions was low, a meta-analysis 
found that the risk was greater in obese versus nonobese women (odds ratio [OR] 
3.05; 95 % confi dence interval [CI], 1.45–6.44) [ 8 ]. In a large cohort of infants, 
maternal obesity was found to be associated to an increased odds ratio of spina 
bifi da (OR 2.09; 95 % CI, 1.63–2.70), heart defects (OR 1.26; 95 % CI, 1.11–1.43), 
and diaphragmatic hernias (OR 1.41; 95 % CI, 1.01–1.97) [ 9 – 18 ]. Infants born to 
obese mothers are more likely to be large for gestational age (LGA) or have a birth 
weight greater than the 90th percentile. When the records of 12,950 deliveries were 
analyzed, it was found that there was a 17 % prevalence of LGA infants in the obese 
mothers, a 12 % prevalence in the overweight mothers, and an 11 % prevalence in 
the nonobese mothers ( P  <0.01) [ 10 ]. Preconception maternal obesity (OR 1.6) and 
preconception diabetes (OR 4.4) were also found to be independent risk factors for 
having an LGA infant [ 10 ].   

9.3     Prepregnancy Care 

 All women of childbearing age with BMI ≥30 (kg/m 2 ) should be informed about the 
risks associated with obesity in pregnancy and encouraged to lose weight before 
becoming pregnant. These efforts should be supported by family planning teams, 
including primary care general practitioners, gynecologists, and other trained pro-
fessionals. ( Level of evidence II ,  Strength of Recommendation B ) 

 Obese women should be encouraged to lose weight and, if possible, to aim to 
conceive when their BMI is lower than 30 kg/m 2  [ 11 ]. ( Level of Evidence III , 
 Strength of Recommendation B ) 

 Women with BMI ≥30 kg/m 2  who are planning to become pregnant should be 
advised to take folic acid (5 mg daily) beginning at least one month before conceiv-
ing and throughout the fi rst trimester of pregnancy. This supplement has been shown 
to be effective in reducing the risk of neural tube defects, and this is important given 
the high incidence of these defects in the offspring of obese women (RR 0.28, 95 % 
CI 0.13–0.58) [ 12 ,  14 ]. ( Level of Evidence I ,  Strength of Recommendation A ) 

 As women with a BMI above 30 kg/m 2  are at higher risk of vitamin D defi ciency 
with respect to their normal-weight counterparts, they should be recommended to 
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take vitamin D (10 micrograms) supplementation throughout pregnancy and lacta-
tion [ 12 ]. ( Level of evidence II ,  Strength of Recommendation B )  

9.4     Pregnancy Care 

 Pregnancies complicated by obesity should be managed by a multidisciplinary team 
consisting of an endocrinologist, a gynecologist, a specialized nurse, an obstetri-
cian, a dietician, and other trained professionals who will, together, attempt to 
reduce maternal and fetal complications associated with this condition. ( Level of 
evidence II ,  Strength of Recommendation A ) 

 Weight, BMI, and blood pressure should be strictly monitored throughout the 
pregnancy of obese women. 

 As obese women have an increased risk of hypertension, preeclampsia, and 
eclampsia, health care professionals should carefully and frequently monitor blood 
pressure; frequent monitoring of proteinuria and of renal and hepatic function, 
which should be repeated as needed, is also recommended during the second trimes-
ter [ 12 ]. ( Level of evidence II ,  Strength of Recommendation A ) 

 As recommended by national and international guidelines, all pregnant women 
with a prepregnancy BMI ≥30 kg/m 2  need to be screened for gestational diabetes 
mellitus (GDM) [ 15 – 17 ,  20 ]. ( Level of evidence II Strength of Recommendation B ) 

 Given the high risk of fetal complications in this population, fetal growth should 
be closely monitored [ 12 ,  15 ]. ( Level of evidence II ,  Strength of Recommendation A ) 

 All obese pregnant women should be assessed during the fi rst antenatal examina-
tion and periodically throughout the pregnancy by the obstetrician and the anesthe-
siologist to foresee diffi culties during delivery linked to venous access, anesthesia 
(local, general), and the risk of thromboembolic events [ 12 ]. ( Level of evidence II , 
 Strength of Recommendation A ) 

 As demonstrated by a series of cohort studies, maternal obesity is associated 
with increased risk of thromboembolism both during and after pregnancy. Obese 
pregnant women who have two additional risk factors for thromboembolism should 
be considered for low molecular weight heparin prophylaxis, which should be con-
tinued for 6 weeks after delivery [ 21 ]. ( Level of evidence II ,  Strength of 
Recommendation B )  

9.5     Nutritional Therapy 

 In accordance with the Institute of Medicine (IOM) recommendations [ 4 ], individu-
alized nutrition consultation should be offered to all obese pregnant women to pro-
mote healthy weight gain and an adequate supply of nutrients to the mother and 
fetus [ 22 ]. 

 It is not advisable for obese pregnant women to lose weight during pregnancy 
[ 4 ]. Obese pregnant women are recommended to eat a variety of foods, including 
fi ve servings of fruit and vegetables daily and a serving of fatty fi sh weekly to 
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ensure an appropriate supply of nutrients and fetal well-being, [ 4 ,  23 ,  24 ]. ( Level of 
evidence III ,  Strength of Recommendation B ) 

 Healthy eating and moderate physical activity (not harmful for the infant) inter-
ventions have been shown to be effective in preventing excessive weight gain in 
obese pregnant women [ 25 ]. ( Level of evidence II ,  Strength of Recommendation B )  

9.6     Partum 

 The type of delivery of obese pregnant women should be carefully evaluated by a 
multidisciplinary team. It is also recommended that these women give birth in a 
medical center containing or linked to a neonatal intensive care unit in the event of 
any neonatal complications. 

 Early mobilization of these women after delivery should be encouraged, and 
antibiotic prophylaxis (in obese women undergoing caesarean section) is also rec-
ommended to reduce the risk of thromboembolism and postpartum infections. 
( Level of evidence II ,  Strength of Recommendation A )  

9.7     Postnatal 

 Randomized controlled trials have shown that a structured educational approach 
that encourages obese women to breastfeed has a positive effect on lactation, both 
in terms of onset and duration. ( Level of Evidence I ,  Strength of Recommendation A ) 

 Monitoring weight gain and nutrition in the attempt to assist these women to 
achieve an “acceptable” weight after pregnancy and a structured educational 
approach encouraging physical activity and promoting healthy food choices have 
proven to be effective measures to reduce body weight after delivery. ( Level of 
Evidence I ,  Strength of Recommendation A ) 

 As weight loss before another pregnancy is begun is recommended, obese 
women should be encouraged to consult with a weight-reduction specialist. ( Level 
of evidence II Strength of Recommendation D ) 

 A 75-g 2-h OGTT should be performed in all obese women who have been diag-
nosed with gestational diabetes 6–12 weeks after delivery in view of their risk of 
developing type 2 diabetes. ( Level of Evidence I ,  Strength of Recommendation A ) 

 Observational and cohort studies have consistently demonstrated that obese 
women with gestational diabetes have a higher risk of developing type 2 diabetes 
after giving birth than do normal-weight women [ 12 ]. 

 Obese women diagnosed with GDM but with a normal glucose tolerance test 
after delivery need to be regularly monitored to prevent or precociously diagnose 
type 2 diabetes. ( Level of Evidence I ,  Strength of Recommendation A )  
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9.8     Pregnancy After Bariatric Surgery 

 Women who have undergone restrictive or malabsorptive bariatric procedures who 
become pregnant need to be cared for by a multidisciplinary health team consisting 
of an endocrinologist, a gynecologist, the bariatric surgeon, an anaesthetist, a spe-
cialized nurse, an obstetrician, and other trained professionals. 

 Some studies advise waiting 12–24 months after bariatric surgery when the 
woman has achieved her weight loss goal before trying to conceive so as not to 
expose the fetus to an  in utero  environment undergoing rapid maternal weight alter-
ations [ 12 ,  26 ]. ( Level of Evidence III ,  Strength of Recommendation B ) 

 Given that nutritional defi ciencies (in particular in vitamin B12, folate, iron, 
vitamin D, and calcium) are common after bariatric surgery, oral supplements 
are strongly recommended [ 12 ,  26 ]. ( Level of Evidence II ,  Strength of 
Recommendation B ) 

 Partial or complete band defl ation may be necessary in pregnant women who 
have undergone laparoscopic-adjustable gastric banding if they experience nausea 
and vomiting. Intestinal obstruction, which can occur after gastric bypass surgery, is 
a complication that requires even greater clinical surveillance during pregnancy 
[ 12 ]. ( Level of Evidence III ,  Strength of Recommendation B )  

9.9     Education of Health Professionals 

  All health professionals  working in a team that manages obese pregnant women 
need to be knowledgeable about maternal nutrition and its impact on fetal growth 
and development; they also need to be aware of the special assistance obese preg-
nant women require [ 12 ]. ( Level of Evidence III ,  Strength of Recommendation B )     
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10.1            Introduction 

 There is a high prevalence of obesity among children, which has shown a steady 
increase in recent decades, despite some recent signs of stabilization in many 
industrialized countries, including Italy. The obese child frequently presents met-
abolic and nonmetabolic risk factors, often manifesting overt morbidity for hyper-
tension, dyslipidemia, glucose intolerance, eating disorders, among others, and a 
life expectancy lower than that of nonobese children. In addition, the onset of 
obesity in childhood tends to persist (40–80 % chance) into adulthood. These 
fi ndings suggest the importance and urgency to identify precociously overweight 
and obesity in childhood, to treat overweight and its complications, and to imple-
ment preventive measures in the general population and especially in those at 
greatest risk. 

 This document represents the consensus of a group of pediatric experts on the 
subject, delegates from scientifi c societies, and organizations of pediatricians and is 
intended as an updated tool, quick and practical on the issue of obesity in childhood 
and adolescence.  

10.2     Diagnosis 

 When evaluating an overweight child, it is always necessary to exclude, using the 
child’s medical history and a thorough objective examination, a secondary cause 
from endocrine disorders, congenital or acquired hypothalamic alterations, genetic 
syndromes, and use of drugs.
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Obesity onset in early infancy yes 

yes 

Possible (rare) mutation of
single genes that regulate
leptin markers (at various
points of its circulation)

no                                      

Weight increase associated
with use of drugs: anticonvulsants,

corticosteroids, antihistamines,
and others

Consider a different
treatment

no

Slow growth in height associated
with excessive weight gain

yes 

Consider an endocrine pathology:
hypothyroidism, GH deficiency,

S. Cushing,
Pseudohypoparathyroidism 1a

no

Congenital defects of the midline
or history of irradiation or

intracranial surgery

Neuroendocrine imaging and
screening for hypothalamic

dysfunctions 
yes 

no

Delay in psychomotor development
or dysmorphic disorders

Consider a genetic syndrome:
(Prader-Willi; Bardet-Biedl;
fragile X; s. WAGR*; etc.)

yes 

no

Objective exam in the norm
of height normal or increased yes Assess modifiable factors

(lifestyle, diet, physical activity)

Screening for comorbidities
associated with obesity

  

    Recommended assessments in cases of childhood obesity (*WAGR = t. di Wilms 
+ aniridia + genitourinary alterations + mental retardation) (From Han et al. [ 24 ])   
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10.2.1        Clinical Diagnosis 

•      Babies up to 24 months : a diagnosis of obesity is based on a weight/length ratio 
(2006 OMS reference tables) with cut-off values of:
   Risk of overweight: >85th percentile (>1 DS)  
  Overweight: >97th percentile (>2 DS)  
  Obese: >99th percentile (>3 DS). ( Level of evidence :  VI ,  Strength of recommen-

dation :  A )     
•    Children between 24 months and 18 years : a diagnosis of obesity is based on the 

body mass index (BMI): weight (kg)/height (m 2 ).

  Reference Tables 
 –   OMS 2006 for children between two and fi ve years of age, with the following 

cut-offs: weight to length ratio/BMI >85th P (>1 DS) – “risk of overweight”; 
>97th P (>2 DS) – “overweight”; >99th P (>3 DS) – “obese”  

 –   OMS 2007 tables after fi ve years of age, with the following cut-offs:  
 –   BMI >85th P (>1 DS) – “overweight”; >97th P (>2 DS) – “obese” [Note]  
 –   BMI SIEDP tables between 2 and 18 years. Overweight: BMI >75th P (which cor-

responds to the percentile that intersects a BMI of 25 at the age of 18 years); obe-
sity: BMI >95th P (which corresponds to the percentile that intersects a BMI of 30 
at the age of 18 years). ( Level of evidence :  VI ,  Strength of recommendation :  A )    

 We stress the fact that children in this category require careful anthropometric mon-
itoring and nutritional supervision/education. 

 Given the strong association between body fat distribution and metabolic com-
plications, it is helpful to calculate in all children with excess weight from the age 
of fi ve years and upwards the relationship between waist circumference and height. 
A value greater than 0.5 regardless of gender, age, and ethnicity is associated with 
an increase in cardiovascular risk factors, regardless of BMI. ( Level of evidence :  I , 
 Strength of recommendation :  A )  
•   In the case of “overweight,” it is also helpful to take a precise measurement of a 

triceps skinfold in order to avoid false positives and/or negatives (reference 
tables: Barlow & Dietz). Cut-off values: 85th percentile for “overweight,” 95th 
percentile for “obesity.” ( Level of evidence :  I ,  Strength of recommendation :  B )      

10.3     Complications 

    In cases of frequent morbidity in the obese child, it is recommended to look into 
metabolic and nonmetabolic complications. This should also be done for the 
overweight child with a family history of cardiovascular risk factors (hyperten-
sion, diabetes, dyslipidemia, cardiovascular disease). ( Level of evidence :  I , 
 Strength of recommendation :  A )   

   The most important organic complications are dyslipidemia, hypertension, nonalco-
holic fatty liver disease, steatohepatitis, glucose intolerance, polycystic ovaries, 
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orthopedic and respiratory complications. The most frequent psychological com-
plications are disorders concerning body image, eating habits, and depression. 
( Level of evidence :  I ,  Strength of recommendation :  A )    

 To assess the risks of endocrine-metabolic complications

•    Lab tests advised: glucose, lipid profi le, and transaminases. ( Level of evidence :  I , 
 Strength of recommendation :  A ), for insulinemia: ( Level of evidence :  VI ,  Strength 
of recommendation :  C )  

•   The load curve for the diagnosis of IGT or T2D should be reserved for patients 
with fasting blood glucose >100 mg/dl or a family history of T2D or in the pres-
ence of acanthosis nigricans, polycystic ovary syndrome (PCOS), or metabolic 
syndrome. The load curve is also helpful in overweight children with at least two 
risk criteria such as ethnicity, family history of type 2 diabetes, acanthosis nigri-
cans, PCOS, and metabolic syndrome. ( Level of evidence :  VI ,  Strength of recom-
mendation :  A )   
   Screening for diagnosis of metabolic syndrome: it is advisable to make the diag-

nosis in the presence of at least three of the following situations: BMI sugges-
tive of obesity or waist circumference/height ratio >0.5, systolic and/or 
diastolic blood pressure >95th percentile, fasting blood glucose >100 mg/dl, 
triglycerides >95th percentile, HDL cholesterol <5th percentile (reference 
tables SINUPE: Consensus Conference of the Italian Society of Pediatrics on 
Childhood and Adolescent Obesity, 2006). 1  ( Level of evidence :  I ,  Strength of 
recommendation :  A )   

•    Pelvic ultrasound and hormonal doses in cases of suspected PCOS. ( Level of 
evidence :  I ,  Strength of recommendation :  A )    

10.3.1     Assessing the Risk of Cardiovascular Complications 

•     Blood pressure measurement (reference tables of the National High Blood 
Pressure Education Program Working Group on High Blood Pressure in Children 
and Adolescents, Pediatrics 2004).  

•   Hypertension is defi ned by the presence of SBP and/or DBP >95th percentile for 
age, gender, and height, measured on at least three occasions.  

•   In patients where hypertension is confi rmed, more thorough diagnostic tests should 
be done: an examination by a cardiac specialist with ECG and echocardiogram, 
standard urinalysis, microalbuminuria, creatinine and potassium levels. ( Level of 
evidence :  I ,  Strength of recommendation :  A ) 1      

1   The waist circumference/height ratio, with a cut-off ≥0.5, is a marker of cardiovascular risk even 
in children. There are no age- and sex-specifi c reference tables for the Italian population. There is 
currently no shared and accepted defi nition of metabolic syndrome in children and adolescents. 
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10.3.2     Assessing the Risk of Nonalcoholic Fatty Liver Disease 
or Steatohepatitis 

 Liver ultrasound is recommended for all obese children and adolescents. In children 
with confi rmed ALT >40 IU/L or palpable liver, more thorough diagnostic tests are 
advisable with gamma-GT and differential diagnosis of hepatitis.  

10.3.3     Mental Health Assessment 

    Stressing the importance of an assessment of the psychological component of obe-
sity, it is important to select subjects with a family history of eating or psychiatric 
disorders or subjects who make the clinician suspect the presence of DCA or 
psychological disorder during the medical examination. These children/teenagers 
should therefore undergo psychological counseling-psychiatric evaluation to 
identify the cognitive and emotional determinants, the patients’ relational context, 
and diagnosis of DCA. ( Level of evidence :  V ,  Strength of recommendation :  A )      

10.4     The Setting for Care 

 For the prevention and treatment of child/adolescent obesity, it is important to set up 
a pediatric network that offers a continuum of care from birth to late adolescence. 
The objectives of the network are the ubiquity of treatment of obesity in all the 
geographical areas of relevance, ensuring that all patients are treated at the appropri-
ate level, according to different clinical situations. 

 The network is structured on three levels:

    Level one : the pediatrician. This provides the fi rst level of care to children and plays 
an important role in the prevention and treatment of obesity in children.  

   Level two : out-patient services where families can consult with a pediatrician who 
has documented experience in obesity and who works in interdisciplinary teams 
with dietitians, nutritionists, psychologists, and, possibly, an educator with a 
degree in physical education. Access to these services is based on referral from 
the pediatrician.  

   Level three : a specialist center for the diagnosis and treatment of obesity (at least 
one center per region or county). It should be organized on a multidisciplinary 
basis, involving different professionals: pediatric experts on childhood obesity, 
clinical nutritionists, endocrinologists, psychologists, dietitians, nurses, trained 
physical education personnel, and physiotherapists. The specialist center for the 
diagnosis and treatment refers a patient to a clinical department (usually opera-
tive complex units of pediatrics/pediatric clinic) with facilities for genetic analy-
sis, imaging, functional tests, expert advice, activities of bariatric surgery, etc., 
and has the task of handling complicated cases of obesity, also admitting patients 
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to day hospital or inpatient facilities. The center has also the role of coordinating 
the activities of the network by providing training for the members of the net-
work and coordinating research activities. 

 The second and third levels work together in a coordinated manner by communicat-
ing the treatment path chosen to the PLS, all their results, and the program of 
therapy and follow-up. ( Level of evidence :  VI ,  Strength of recommendation :  A )     

10.5     Treatment 

10.5.1     Objectives 

    The primary purpose of treating obesity is the long-term improvement of physical 
health through healthy lifestyles. This in itself improves the weight in a propor-
tion of patients; in others, it is necessary to introduce additional behavioral modi-
fi cation strategies to promote a negative energy balance. To do this, we need the 
active involvement of the entire family. ( Level of evidence :  I ,  Strength of recom-
mendation :  A )   

   If there are complications of obesity, their resolution or at least their treatment is a 
priority objective. ( Level of evidence :  VI ,  Strength of recommendation :  A )   

   Psychological health (self-esteem, correct attitudes toward food and one’s body) 
and the improvement of quality of life are also crucial in the treatment goals. 
( Level of evidence :  I ,  Strength of recommendation :  A )   

   In all children or adolescents with excess weight, but without complications, a 
reduction of the level of overweight is the most important target. That does not 
necessarily mean a loss of weight. In fact, in the case the weight is kept constant, 
the physiologic increase of height with age promotes a reduction of BMI, possi-
bly to obtain a return to a BMI in the normal range. ( Level of evidence :  VI , 
 Strength of recommendation :  A )   

   In all children or adolescents with excess weight and complications, it is necessary 
to strive for resolution or at least improve the complications mainly through 
weight loss, and possibly to obtain a return to a BMI in the normal range. ( Level 
of evidence :  VI ,  Strength of recommendation :  A )    

 The therapeutic process must provide for the taking charge of the subject by a 
specialist center and provide a multidisciplinary plan to change eating habits and 
lifestyles by setting simple goals that can be modifi ed at any time. 

 Frequency of check-ups: These should be scheduled monthly and at intervals not 
exceeding two months. 2  ( Level of evidence :  I ,  Strength of recommendation :  A )

2   Recent data indicate that an effi cient treatment plan means that time spent globally with a profes-
sional for at least one year should not be less than 25 h. 
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   “Therapeutic education” (OMS 1998) provides an educational process to improve 
choices related to nutrition and physical activity. This involves a preliminary 
critical assessment of the eating habits of the whole family through a thorough 
history (composition of meals, frequency and mode of intake of foods, food pref-
erences, leisure time, time spent looking at a screen, use of the car to get around, 
etc.), with particular focus on the seasonings used, cooking methods and por-
tions. It is also wise to use a diary to keep a record of eating habits and physical 
activity — kept by the patient and/or parents (or caregivers of the child) — for 
up to 3–7 days to be evaluated by a pediatrician and/or a dietitian. ( Level of evi-
dence :  VI ,  Strength of recommendation :  A )      

10.6     Nutrition 

    One goal is to divide the daily calorie intake into at least fi ve meals over the day 
(three meals + two snacks). ( Level of evidence :  I ,  Strength of recommendation :  A )   

   An adequate breakfast in the morning is highly recommended. ( Level of evidence :  I , 
 Strength of recommendation :  A )   

   The use of diets in general, especially if unbalanced (high protein and low carbohy-
drate) or one that contains very few calories, is strongly discouraged. Very low 
calorie diets may be prescribed only in special cases and under close clinical 
monitoring (specialist center at the third level). ( Level of evidence :  VI ,  Strength 
of recommendation :  A )   

   The suggested way to limit calorie intake is to restrict or replace specifi c high- 
calorie foods with others less rich in calories. ( Level of evidence :  VI ,  Strength of 
recommendation :  A )   

   The total protein content must comply with the LARN recommendations for sex, 
age, and ideal weight for height. It is suggested that the 14 meals per week have 
the following frequencies of use: meat, three to four times a week; fi sh, three to 
four times a week; legumes, three to four times a week; cheese and eggs, once a 
week. ( Level of evidence :  VI ,  Strength of recommendation :  A )   

   Carbohydrates should account for at least 50 % of total calories, preferring low 
glycemic index foods (cereals such as pasta, barley, and whole wheat products, 
which should be consumed twice a day; legumes; fruit and vegetables in season, 
not canned or pureed, which should make up fi ve servings a day) and by limiting 
foods that combine a high glycemic index to a high glycemic load (bread, rice, 
potatoes, sweets, sugar, fruit juices, sweet drinks). ( Level of evidence :  VI , 
 Strength of recommendation :  A )   

   The total fat in the diet should account for no more than 30 % of total calories. 
( Level of evidence :  I ,  Strength of recommendation :  A )   

   The adequate intake of fi ber in grams/day should be between the age of the child +5 
and the child’s age +10. Five servings a day of fruits and vegetables in season, 
not canned or pureed, and legumes four times a week are recommended. ( Level 
of evidence :  VI ,  Strength of recommendation :  A )     
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10.7     Physical Activity 

    Motivate parents to a more active lifestyle. ( Level of evidence :  I ,  Strength of recom-
mendation :  A )   

   Program the reduction of time spent doing sedentary activities, in particular the time 
spent with video displays (TV, computer, video games). ( Level of evidence :  I , 
 Strength of recommendation :  A )   

   Promote active play, possibly outdoors and in groups.  
  Promote the participation in regular organized sport activity, something the child 

likes, something fun, and where the main goal is not competition but physical 
activity adapted to the clinical conditions and obesity level of the child. ( Level of 
evidence :  VI ,  Strength of recommendation :  A )   

   The intensity of the exercise planned should be moderate at fi rst (or not to exceed 
65 % of maximal heart rate or 55 % of VO 2  max). ( Level of evidence :  VI ,  Strength 
of recommendation :  A )   

   Some type of aerobic exercise (swimming, cycling, walking) is recommended to be 
practiced daily. You can also combine exercises that stimulate fl exibility and 
strength, especially of the arms and trunk, which are age appropriate and ade-
quate for the stage of development of the child, with a frequency of two to three 
times a week. ( Level of evidence :  I ,  Strength of recommendation :  A )   

   The duration of the exercise should be 30 min initially and can be increased gradually 
in subsequent sessions. ( Level of evidence :  VI ,  Strength of recommendation :  A )     

10.8     Cognitive Behavioral Approach 

    As part of a course of treatment, it may be useful to have a systemic cognitive behav-
ioral approach only in the family up to the age of 8–10 years and mostly limited 
to the family thereafter. ( Level of evidence :  I ,  Strength of recommendation :  B )   

   The techniques considered to be most helpful in the treatment of an obese child over 
ten years old are: keeping a food diary (self-monitoring), keeping a diary of 
physical activity or the use of a pedometer, preparation for any contingency, 
control of stimuli, cognitive restructuring, and positive reinforcement. ( Level of 
evidence :  VI ,  Strength of recommendation :  B )   

   The use of this approach to treatment requires special training of the professionals 
involved and the collaboration of a psychologist. ( Level of evidence :  VI ,  Strength 
of recommendation :  A )     

10.9     Drug Therapy for Obesity 

 The use of drugs in the treatment of childhood obesity should be considered only in 
cases of very severe forms of obesity that do not respond to modifi cations of diet 
and cognitive behavioral therapy. This could cause complications that could poten-
tially be irreversible. 
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 The use of medicines in children can be expected only in the context of con-
trolled clinical trials. 

 The drug used for children is orlistat, the effectiveness of which (always in com-
bination with diet and exercise), however, is modest. The Food and Drug 
Administration has approved the use of orlistat for patients over the age of 12 years.

   The use of metformin is recommended in cases of obese children or adolescents 
with T2DM. ( Level of evidence :  VI ,  Strength of recommendation :  A )     

10.10     Bariatric Surgery 

 Pediatric bariatric surgery is considered a last resort in patients resistant to all other 
treatments, especially if you are in the presence of life-threatening complications. 
Please refer to the chapter on “Bariatric Surgery” (see Chap.   6    ).  

10.11     Prevention 

 Prevention is the best cost/benefi t approach for the management of obesity in chil-
dren and, in the future, of adulthood. Obesity is a multifactorial disease, so preven-
tive measures should be implemented on all the causes of aggravation and children 
should be treated from birth, especially if there is a family history of obesity or 
diabetes or if the baby was born small for gestational age. 

10.11.1     Primary Prevention 

 The most important fi gure involved in primary prevention is the family pediatrician. 
Most of the recommendations below are based on the results of observational cohort 
studies or cross-sectional studies that reported a frequent, signifi cant association 
(direct or indirect) between a specifi c behavior and the current or future risk of 
overweight (Levels of evidence IV), with the weakness of not being able to establish 
with certainty the exact causality involved in these associations. There is a need for 
more randomized controlled trials to better defi ne the real impact of a given behav-
ior on the development or aggravation of excess weight. 

 The urgent need to combat the current obesity epidemic underway leads us, 
however, for ethical reasons, to promote preventive measures based on the best 
evidence available at the time rather than wait inopportunely for the best evidence 
possible. Therefore, on the basis of this line of thinking, the recommended preven-
tive actions are:

•    Encourage and support breastfeeding for as long as possible; support limited 
complementary feeding (weaning) to protein, especially from animals. ( Level of 
evidence I ,  Strength of recommendation :  A )  
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•   Encourage an adequate amount of sleep from the fi rst year of life. ( Level of evi-
dence :  VI ,  Strength of evidence :  B )  

•   Avoid using food as a reward or punishment or to calm restlessness regardless of 
the need to eat. ( Level of evidence :  VI ,  Strength of recommendation :  A )  

•   Have an adequate breakfast regularly in the morning. ( Level of evidence :  I , 
 Strength of recommendation :  A )  

•   Have as many family meals as possible, possibly with the parents. ( Level of evi-
dence :  I ,  Strength of recommendation :  A )  

•   Limit the intake of high-calorie foods. ( Level of evidence :  I ,  Strength of recom-
mendation :  A )  

•   Teach the child to satisfy his thirst by drinking water and not sweetened bever-
ages. ( Level of evidence :  VI ,  Strength of recommendation :  A )  

•   Avoid using fruit juices as a substitute for fruit. ( Level of evidence :  VI ,  Strength 
of recommendation :  A )  

•   Increase the amount of fruit, vegetables, and legumes in the usual family meals 
(it is recommended to consume fi ve servings a day of fruits and vegetables and 
legumes three to four times a week). ( Level of evidence :  VI ,  Strength of recom-
mendation :  A )  

•   Provide a balanced diet in terms of macronutrients, including adequate fi ber and 
calcium. ( Level of evidence :  VI ,  Strength of recommendation :  A )  

•   Guarantee that the energy provided by lipids, carbohydrates, and proteins is in 
age-appropriate amounts. ( Level of evidence :  VI ,  Strength of recommendation :  A )  

•   Limit the total time spent watching TV, using the computer, and playing video 
games; total time should not exceed more than 2 h a day after the age of two 
years, selecting quality programs and avoiding exposure to video screens for 
children under the age of two years. ( Level of evidence :  I ,  Strength of recommen-
dation :  A )  

•   Turn off the TV during meals and do not allow a TV or computer in the children’s 
bedroom. ( Level of evidence :  I ,  Strength of recommendation :  A )  

•   Encourage active play outdoors as much as possible. ( Level of evidence :  VI , 
 Strength of recommendation :  A )  

•   Find ways for the whole family to get physical exercise every day: encourage 
walking instead of depending on the car and encourage the practice of sports the 
children enjoy. A child of normal weight should get at least 60 min of moderate- 
intense physical exercise a day (the minutes can be distributed throughout the 
day). ( Level of evidence :  VI ,  Strength of recommendation :  A )     

10.11.2     Aimed Prevention 

 Criteria for identifying individuals at increased risk

•    Mother and/or father with BMI >25 kg/m 2  and/or with a history of cardiometa-
bolic complications or low socioeconomic status. ( Level of evidence :  I ,  Strength 
of recommendation :  A )  
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•   Birth weight: large (LGA) or small for gestational age (SGA). ( Level of evi-
dence :  I ,  Strength of recommendation :  A )  

•   Excessive speed of weight gain in the fi rst two years of life (>1 SD on the WHO 
reference table for the weight/length ratio according to the 2006 WHO curves). 
( Level of evidence :  I ,  Strength of recommendation :  A )  

•   Early adiposity rebound: early upward turn of the BMI trajectory between two 
and fi ve years. ( Level of evidence :  I ,  Strength of recommendation :  A )  

•   Subjects with a weight/length ratio in the “overweight risk” ranging between the 
85th and 97th percentiles of the 2006 WHO curves. ( Level of evidence :  III , 
 Strength of recommendation :  A )  

•   Sociocultural disadvantages associated with one or more of the above: in under-
privileged neighborhoods with strong social unrest, the pediatrician should be 
concerned with implementing community policies (contacting schools and other 
organizations in the area—parishes or other church communities and other 
places where people meet) rather than focusing on the individual, to ensure that 
these interventions actually have an effect on the health of the child in treatment. 
( Level of evidence :  III ,  Strength of recommendation :  A )   
   In addition to specifi c actions taken within the family, in schools and in the 

healthcare environment, it is fundamental to set up a universal preventive 
approach, whose responsibility falls to the local political administration in 
collaboration with scientifi c/medical associations. To ensure that the mea-
sures taken are effective in the long term, it is important that they are inte-
grated and coordinated at both regional and national levels. It is not likely that 
the obesity problem will be solved except through actions taken in the social 
as well as physical environments in which people live. ( Level of evidence :  VI , 
 Strength of recommendation :  A )      

10.12     Teenagers with Obesity 

 Treating adolescent obesity is a challenge for both the family doctor and the special-
ist because of the dramatic changes in the cognitive, neurochemical, and psychoso-
cial characteristics of young people of this age. Obesity in adolescence has a very 
high risk of persistence, aggravation, and onset of comorbidities; therefore, it is 
necessary to set up specifi c programs that are pleasant and nonrestrictive. 

 The therapeutic programs for teenagers cannot be entrusted exclusively to the 
family as in the case of children; the teenagers have the right and duty to participate 
and to be treated with appropriate therapy plans adapted to their degree of maturity 
and responsibility. 

 The principle of  health gain , that is, making healthy choices easy, at this age is 
extremely benefi cial and requested by the teenagers themselves. Adolescents are 
often not aware of their problem or do not know how to quantify it properly. We 
need to make them aware without creating derision and help them follow a path of 
healthy and feasible changes without the risk of developing a more serious 
condition. 
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 Overweight/obesity and eating disorders are the two major public health prob-
lems concerning this age. Today the ascertained risk factors for eating disorders are: 
frequent dieting, critical comments about one’s weight, body and eating habits, fre-
quenting environments that emphasize being thin. All these factors are found in 
adolescents who suffer from excess weight. These facts, although statistics are still 
low, underline the need for preventive measures and treatment of obesity in adoles-
cence with new models that take into account both the risks associated with obesity 
and those related to eating disorders. 

 It is not easy to get an adolescent to take an active part in lengthy health treat-
ments and those involving a team of experts. The characteristics of adolescence (a 
desire for independence, the attitude to challenge authority, and improper behavior) 
make the therapeutic approach diffi cult. Obesity is seen as a disability, something to 
be ashamed of that causes one not to be accepted by others. The characteristic 
refusal to follow imposed rules, the inability to have a balanced assessment of the 
“risk,” the need for immediate and visible results, the desire to be accepted and 
appreciated by one’s peers, the importance of body image, and sensitivity to deri-
sion are fundamental and inalienable priorities. 

10.12.1     Particulars of the Approach regarding Adolescents 

•     Give a primary role to the adolescent in his particular treatment program and 
facilitate his internal motivation, not to mention the role of the entire family.  

•   Develop a multicomponent project (healthier diet modeled on the Mediterranean 
diet; reduction of physical inactivity by offering pleasing alternatives to televi-
sion, electronic games, computers, and smartphones; increased physical exercise 
or age-appropriate games; healthy sleep; and less stress).  

•   Use an approach based on interviews that motivate (Janicke 2014), with a team 
of professionals (physician-psychologist-dietician) who work closely together in 
the most serious cases—experts that have experience with this age group.  

•   Reduce intrafamily confl icts and promote healthy role models on the part of the 
parents and grandparents, encouraging a situation that favors the gradual auton-
omy of the teens, instead of prescribing and imposing restrictive diets.  

•   Shift the goal of treatment from body weight to global health so that the teens can 
fully meet their life objectives.         
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        Obesity and fat distribution in older age is associated with a higher risk of comor-
bidities, cardiovascular disease (CVD) and disability (Levels of evidence II, Classes 
of recommendations B). 

 Obesity has functional implications in older individuals and exacerbates the age- 
related decline in physical function (Levels of evidence II, Classes of recommenda-
tions B). 

 Weight loss improves metabolic and functional outcomes in the elderly (Levels 
of evidence I, Classes of recommendations A). 

 Lifestyle changes in older people, with moderate caloric restriction and regular 
physical exercise, are the recommended therapeutic strategy in older individuals. 
Physical exercise alone does not determine a signifi cant weight loss in the elderly. 
(Levels of evidence I, Classes of recommendations A). 

 Caloric restriction should be moderated in the elderly (not more than 500 kcal/
die), and the diet should have an adequate quantity of proteins, calcium, and vitamin 
D. Older individuals should avoid strongly hypocaloric diets (Levels of evidence II, 
Classes of recommendations D). 

11.1     Prevalence of Obesity in the Elderly 

 Epidemic obesity is an emerging problem even in the elderly. Obesity prevalence in 
Americans aged 60 years and older increased from 23.6 % in 1990 to 37.4 % in 
2010 [ 1 ], while 9.9 % of subjects older than 85 years were obese [ 2 ]. Moreover, in 
the USA from 1999 to 2000 to 2011–2012 the mean waist circumference increased 
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progressively from 95.5 cm to 98.5 in all age groups [ 3 ]. On the other hand, in 
Europe, between 12.8 and 20.2 % of the men and between 12.3 and 25.6 % of the 
women older than 50 years are obese [ 4 ]. 

 In Italy, considering a recent ISTAT report, a higher prevalence of overweight 
(46.4 %) and obesity (15.8 %) has been described in the group of individuals with 
age ranging from 65 to 74 years. [ 5 ]. Moreover, 30 % of the old subjects admitted 
to a nursing home were obese, and 30 % of them presented a body mass index 
(BMI) higher that 35 kg/m 2  [ 6 ]. Considering the progressive aging of population, it 
had been estimated an increase in the number of obese older adults up to 20.9 mil-
lion in the USA and 32 million in the EU [ 7 ].  

11.2     Clinical Evaluation of the Obese Older Subject 

 Obesity is a disease characterized by an excessive amount of adiposity associated 
with elevated health risk. Current guidelines suggest to use  BMI  as an index of adi-
posity and recommend the same cut-off values of BMI in the elderly as in younger 
adults [ 8 ]. However, BMI should be interpreted with caution in older ages, as BMI 
is a composite index of total body weight accounting for height, and aging may 
modify both the numerator (weight) and the denominator (height) of this index. 
Because of spinal deformity with thinning of the intervertebral discs as well as loss 
of vertebral body height due to osteoporosis, height may decline with age from 3 up 
to 5 cm. As a consequence, age-dependent height decline may itself induce a false 
BMI increase of 1.5 Kg/m 2  in men and 2.5 Kg/m 2  in women across aging despite 
minimal changes in body weight [ 9 ]. Further, body weight in old people refl ects a 
higher amount of total fat because of the simultaneous progressive age-dependent 
loss of lean body mass (the so-called  sarcopenia ; see below). As a consequence, 
body fat percentage increases with age at every BMI, so that it is possible to hypoth-
esize that the BMI thresholds used to categorize weight categories should be differ-
ent in older than in younger ages. 

  Waist circumference  has been proposed as a surrogate of adiposity and fat distri-
bution in adults. The advantage of waist circumference over BMI is that it is rela-
tively simple, useful for offi ce assessment, independent of stature, and strongly 
related to both visceral and total fat. Measurement should be done at the level of the 
iliac crest by using a rigid tape with the patient standing and at the end of a normal 
expiration. Abdominal muscle tone decrease may determine underestimation of the 
amount of adiposity, or more realistically may determine some diffi culty in the eval-
uation of waist circumference. 

 Waist circumferences cut-off points of 102 cm in men and 88 cm in women have 
been suggested for adults to indicate excess fatness. Using these cut-offs, a very 
large proportion of subjects aged 60 years and older have been judged to be affected 
by abdominal obesity, so that some researchers suggest that these cut-offs should be 
age specifi c [ 9 ].  
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11.3     Obesity and Mortality in the Elderly 

 The relationship between overweight and mortality in the elderly remains contro-
versial. Andres et al. observed a  U-shaped  curve between BMI and mortality in old 
age, with age-related shift towards higher values of BMI associated with lower mor-
tality [ 10 ]. A  J-shape  relation was actually observed in other studies. The possible 
explanation of these discrepancies might be found in the several confounding vari-
ables that should be taken into consideration when examining the association 
between obesity and mortality in the elderly. For example, there are variations 
across studies in the outcomes considered (total or specifi c mortality), in the con-
founders accounted for in the analysis (smoking, concurrent illnesses, weight 
changes), and in the length of the study follow-up [ 9 ]. In summary, since confound-
ing effects accumulate over lifetime, it is diffi cult to accurately measure and account 
for all these factors. Also, since obesity acts on cardiovascular mortality in part 
through high blood pressure, dyslipidemia, or diabetes, aggressive treatment of 
these consequences of obesity may minimize the relationship between obesity and 
mortality in the elderly. 

 All together, the abovementioned confounding variables may be at least partially 
responsible for the  Obesity Paradox , a term coined by Gruberg et al., who observed 
that patients with overweight or obesity had signifi cantly lower in-hospital mortal-
ity and one year mortality than normal weight after percutaneous coronary interven-
tion [ 11 ].  

11.4     Clinical Consequences of Obesity in the Elderly 

 Obesity exacerbates the age-related  decline in physical function . In cross sectional 
analyses, high values of BMI (>30 kg/m 2 ) in subjects aged 60 years or older have 
been shown to be related to functional impairment as measured by self-reported 
functional limitations in mobility, even considering different tests, such as time-up 
and go, stair climbing, and walking ability. Self-reported functional capacity, par-
ticularly mobility, is markedly diminished in overweight and obese compared to 
lean elderly adults [ 12 ]. Moreover, obesity has been shown to be a signifi cant pre-
dictor of worsening in activity of daily living (ADL) in the elderly. Consecutively, 
older persons who are obese have also a greater rate of nursing home admissions 
than those who are not obese. 

 Obesity is also associated with fat deposition inside muscles, a known factor 
affecting muscle mass quality; this ectopic fat deposition has been shown to be an 
independent predictor of mobility limitation even after adjustment for demographic, 
lifestyle, and health factors. Finally, there is evidence that weight gain from adult to 
old ages is associated with impaired physical function and ADL disability in elderly 
subjects. 

 The  metabolic syndrome  (MetS) is more common in older than in younger sub-
jects; its prevalence in the USA increases with aging, raising from about 4 % at the 
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age of 20 years to almost 50 % at the age of 60 years. Similarly, in Italy 31.5 % of 
men and 59.8 % of women are affected by MetS. 

 Each cluster of MetS has been shown to be related to BMI and, in particular, 
body fat distribution also in the elderly [ 13 ]. Data from the Honolulu Heart Program 
suggest that obesity and high blood pressure continue to be highly correlated even 
in old age and that it may be possible to modify rates of hypertension by preventing 
weight gain. In both young and old adults, dyslipidemia, in terms of low HDL cho-
lesterol and high serum triacylglycerol levels, is associated with abdominal obesity. 
BMI and, in particular, indices of abdominal fat are related with greater risk of 
glucose metabolism disorders (both impaired fasting glucose and type 2 diabetes 
mellitus—DM) even in the elderly. A meta-analysis of 18 prospective studies, 
including subjects aged 18–80 years, showed that the relative risk of DM was 7.19 
for obese persons and 2.99 for overweight subjects compared to those with normal 
weight. Interestingly, beside fat mass and visceral fat increase, even a reduction in 
peripheral fat, as evaluated by hip circumference decline, has been shown to be a 
predictor of diabetes in older ages. Not surprisingly the duration of obesity has a key 
role in the development of DM and has been shown to be a strong predictor of DM 
independently of current BMI. 

 Additionally, obesity is considered one of the most important risk factors for 
 osteoarthritis  (OA), especially for knee osteoarthritis. Prevalence of osteoarthritis 
increases in older ages in both sexes, together with the age-related increase in body 
weight [ 14 ]. A recent meta-analysis showed that being obese increases the risk of 
knee OA of 2.66 in the elderly. Obesity has been shown to be related also to psori-
atic arthritis and increased risk of gout. 

 Age-related body composition changes are also related to the increase of  respira-
tory problems  in the elderly. Obese older men are particularly predisposed to 
develop shortness of breath and obstructive sleep apnea syndrome (OSAS). BMI is 
twice as strong as gender and fourfold stronger than age in predicting 
OSAS. Moreover, in a 30-year follow-up study age, baseline waist circumference as 
well as waist changes were the most powerful predictors of OSAS in old obese and 
normal weight men [ 7 ]. 

  Urinary incontinence  is more common in obese than in normal weight old sub-
jects. This is particularly true for women in whom all types of incontinence (urge, 
stressor, or mixed) have been shown to increase linearly with BMI. 

 Being obese in older age increases the risk of breast  cancer,  as shown by a study 
including 300,000 women in which postmenopausal women with a BMI higher than 
30 kg/m 2  showed an excess risk of 31 % of breast cancer than women with normal 
weight. Higher incidence of other cancers, such as pancreatic, uterine, cervical, 
colon, prostate, and gallbladder has been shown in older obese subjects. 

 A  U-shaped  association between BMI in midlife and  dementia  has been widely 
shown, with underweight and obesity as main risk factors for dementia. Association 
between increased BMI in midlife and neuronal and/or myelin abnormalities pri-
marily in the frontal lobe as assessed by computed tomography has been reported. 

 In the elderly, a greater amount of adiposity often co-occurs with a decreased 
amount of muscle mass, a phenomenon called  sarcopenic obesity  (SO). Defi nition 
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of SO should combine those of sarcopenia and obesity [ 15 ]. Sarcopenic obesity was 
defi ned by concurrence of sarcopenia (appendicular skeletal muscle mass divided 
by height squared less than two standard deviations below the sex-specifi c reference 
value for a young, healthy population) and high amount of fat mass (percentage of 
body fat greater than 27 % in men and 38 % in women or high values of BMI). 
Alternative defi nitions have been proposed later, some using cross tabulation of the 
highest quintiles of fat and lowest of fat-free mass, other using muscle strength 
instead of muscle mass. By using the abovementioned defi nitions, SO prevalence 
ranges between 4 and 22 % in men and women. Interestingly, irrespective of the 
defi nition used, SO prevalence increases with each decade of age. Actually, the cri-
teria for the defi nition of SO are still not well standardized and raise some concerns, 
mainly because muscle quality, fat distribution indices, and evaluation of ectopic fat 
deposition are not taken into account in this defi nition. Some evidence indicates that 
when obesity and sarcopenia coexist in the elderly, they may act synergistically on 
the risk of developing multiple health adverse outcomes. 

 Despite the limitation due to the lack of a standardized defi nition, cross sectional 
and prospective studies support that SO subjects have higher risk of functional limi-
tation, disability, frailty, poorer quality of life, longer hospitalization, and higher 
mortality compared with those with obesity or sarcopenia alone. In studies combin-
ing fat mass, as index of obesity, and strength, as index of sarcopenia, the associa-
tion with physical function impairment is even stronger. 

 Thus, identifi cation of old subjects with SO seems to be important in order to 
identify a group of subjects with a particular high risk of morbidity and mortality, 
which should be considered for treatment.  

11.5     Treatment of Obesity in the Elderly 

 Numerous studies demonstrated that weight loss interventions even in people aged 
over 60 years lead to positive effects, such as signifi cant improvements in glucose 
tolerance, reduced incidence of diabetes, reduced cardiovascular risk, improved 
functional and respiratory capacity, improvement of quality of life [ 7 ]. 

 Nevertheless, as weight loss in old subjects may also induce some negative con-
sequences, dieting and weight loss in elderly subjects should be engaged with par-
ticular attention to their effects on body composition. For example, lean body mass 
decrease ranges from 15 % of total body weight during a mild energy restriction to 
50–70 % during semi-starvation [ 16 ] in adults, and these changes may determine 
the worsening of sarcopenia, with development of SO in elderly subjects [ 17 ]. For 
these reasons, strategies for management of obesity in the elderly should account 
for a multidisciplinary team, consisting of physicians, dieticians, therapists and 
exercise trainers, psychologists, caregivers. 

 Foremost, the  energy defi cit  should be more moderate than in adults, up to 
500 kcal under the daily energy expenditure, in order to reduce as much as possible 
the decline in lean mass. 
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 A reasonable weight loss goal could be fi xed at 5–8 % of the initial weight. 
Evidence shows that a moderate weight loss (nearly 5 %) in elderly women leads to 
a signifi cant improvement in insulin resistance, fat distribution, muscle lipid infi ltra-
tion and function, with a small decrease in appendicular lean tissue [ 18 ]. 

 Additionally, the  protein intake  recommended in the elderly dieting should be 
1.2 g/kg of ideal weight, adequately distributed over the meals, in order to counter-
act the possible blunted anabolic response in the elderly. Moreover, supplementa-
tion of essential amino acids, in particular leucine (6–8 g/day), has been proposed 
in order to increase protein anabolism and to decrease protein breakdown [ 7 ]. 
Optimal intake of specifi c micronutrients such as vitamin D, calcium, vitamins B6 
and B12 should be achieved through adequate supplementation. 

 Adding  physical exercise  to the diet is mandatory in elderly subjects, as well as in 
adults. The combined effect of diet and exercise has been demonstrated to improve 
pain and functional status in people aged >60 years with radiographic evidence of 
osteoarthritis and self-reported physical disability [ 19 ]. The combined intervention 
(diet plus exercise) in a group of 107 obese frail elderly subjects followed for one 
year during a caloric restriction (500–750 kcal defi cit) resulted more effective than 
the alone treatment diet or exercise in reducing the state of frailty, through achieving 
improvement in physical performance, functional status, and aerobic endurance 
capacity [ 17 ]. Moreover, a recent systematic review further confi rmed that the asso-
ciation of diet and exercise resulted in a minor decrease of lean body mass compared 
to diet alone. Some debate still persists about the type of physical exercise to recom-
mend during weight loss. Current data suggest that progressive resistance training, 
which stimulates protein synthesis and leads to muscle hypertrophy with increased 
muscle mass and muscle strength, combined with endurance training, which increases 
aerobic capacity, could be the optimal strategy to achieve metabolic improvements 
and to reduce functional limitations in the elderly [ 7 ]. Anyway, peculiarities of older 
ages should be considered when setting up physical activity programs. 

 Moreover, changing the lifestyle in older people, with modifi cations of the diet 
and with the attempt to counteract sedentary habits, is diffi cult because of the bur-
den of disease; the frequent presence of isolation and loneliness, or institutionaliza-
tion; the presence of sensory dysfunctions (impaired vision and hearing); and the 
frequent limited fi nancial resources. For this purpose, behavioral therapy, including 
self-monitoring, social support, physical activity being a social activity as a group, 
relapse prevention, could be recommended even in older people. 

  Pharmacological Treatment     The majority of the studies on pharmacological 
treatment of obesity does not consider older ages. A two-year randomized study 
conducted in the primary care setting on adults aged >65 years demonstrated that 
orlistat was as effective in older as in younger adults [ 7 ]. Orlistat is a lipase inhibitor 
that blocks the digestion and absorption of up to one third of the ingested fat, with 
an energy defi cit of approximately 300 kcal/day. Main side effects of orlistat, such 
as fl atulence, fecal incontinence, oily spotting, urge, steatorrhea, and abdominal 
cramps, occurring especially if high fat meals are consumed, should be carefully 
controlled during treatment. While liquid stools may counteract the typical 
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 constipation of the elders, this could represent a disabling problem particularly for 
those elders that have impaired sphincter function. Moreover, the absorption of fat 
soluble vitamins (A, D, E, K) may be reduced by orlistat, even though rarely below 
the limits of defi ciency. Absorption of drugs could be also impaired if taken near the 
ingestion of orlistat, a problem that could be particularly frequent and dangerous in 
older ages, frequently characterized by polipharmacotherapy.  

 Anyway, it has been demonstrated that in elderly obese patients, orlistat, in com-
bination with hypocaloric diet, produces more weight loss than diet alone, with no 
signifi cant increase in adverse effects [ 20 ]. 

  Bariatric Surgery (BS)     Obesity management remains an important challenge in 
severely obese patients at any age. Bariatric surgery has been well established to be 
both safe and effective, although it remains a demanding procedure and applicable 
to a limited number of patients, especially they showed for the elderly. In a study 
conducted on 1339 elderly patients who underwent BS they showed, more comor-
bidity; longer lengths of stay; more postoperative pulmonary, hemorrhagic, and 
wound complications; and higher in-hospital mortality rates were observed in the 
older subjects [ 21 ]. Bariatric surgery is certainly not without potential morbidity 
and mortality, especially in the elderly, but in appropriately selected obese subjects 
could be lifesaving, although an increase in the number of bariatric procedures per-
formed in the elderly, reaching 10 % of all bariatric operations performed at aca-
demic centers, has been observed. Moreover, it seems that the in-hospital mortality 
in BS in the elderly has improved so much that it is now even better than that of 
younger adults [ 22 ]. Although older adults seem to experience less weight loss, it 
seems that the surgical intervention could have potential benefi ts for these patients, 
as it has been observed a signifi cant improvement in hypertension, diabetes, and, to 
a lesser extent, dyslipidemia in older patients undergoing BS; however, no data are 
available regarding the infl ammatory profi le of these patients [ 23 ]. All these obser-
vations concern short-term result of BS, so that long-term trials are needed to better 
evaluate the benefi t of BS in aged obese patients.      
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  12      Multidimensional Assessment of Adult 
Obese Patient Care and Levels of Care                     

       Barbara     Cresci     ,     Mario     Maggi    , and     Paolo     Sbraccia    

12.1            Multidimensional Assessment 

 Obesity is a complex disease that requires a complex approach, multi- and interdisci-
plinary, and possibly always tailored to the needs of each patient. According to the 
phenotyping of the patient, a possible pathway should be selected, involving fi rst of all 
the primary care services. The next level of intervention will feature specialized out-
patient clinics, including different professional fi gures (i.e., a multidisciplinary team 
possibly consisting of internist/endocrinologist, nutritionist/dietitian, psychiatrist/
psychologist, physiotherapist/graduate in physical education). These professionals 
could be supported, where necessary, by other specialists for specifi c comorbidities. A 
“team building” action is therefore necessary to make possible a good coordination of 
the work. The intervention provided by the specialist could fi nally be realized, depend-
ing on the clinical functional and psychological- psychiatric patient conditions, as 
semi-residential or residential, in specialized structures (acute care or rehabilitation). 
In some cases, as indicated in the specifi c chapter, bariatric surgery could be sug-
gested, again as part of a process of global and lasting patient care.  
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12.2     Levels of Care 

12.2.1     Programs Provided Directly by Primary Care Services 
(General Practitioners—GPs, Pediatricians, Outpatient 
Nutritional Prevention) 

 The primary care services, and in particular the GPs, are tasked to screen the 
patients; to identify predisposing factors; to monitor and evaluate their evolution; to 
evaluate the general clinical, functional, and psychological conditions; to assess 
motivation to change; to implement corrective lifestyle measures; to use drug ther-
apy to treat possible complications; to address patients, where necessary, to special-
ized structures where the patients could have access to multidisciplinary integrated 
care. The role of primary care remains fundamental in defi ning with the patient an 
appropriate totally shared and rational therapeutic strategy. 

 The Cochrane Collaboration evaluated [ 1 ] the effectiveness of educational 
interventions at GP level, concluding that recommendations cannot yet be drawn 
up concerning their effectiveness and the best way to implement them but signal-
ing a likely more effective intervention if a team nutritionist/doctor/nurse is avail-
able in supporting GPs. More recently [ 2 ], the US Preventive Services Task Force 
has confi rmed, based on the evidence of the literature, the importance of interven-
tions aimed at weight loss provided in primary care; it particularly emphasizes the 
effi cacy and safety of behavioral treatments for weight loss in the maintenance 
phase. 

 The most important problem for the GP could be to fi nd enough time to spend 
with these patients, within a complex system of care that must take into account all 
kinds of diseases, including emergencies. 

12.2.1.1     Proposal for the Intervention of GPs with Obese 
Patients: Clinical Diagnosis 

 Timing 

 Anthropometric 
parameters 

 Height  Baseline 

 Weight  Baseline, monthly during the 
therapeutic process, then in 
half-year maintenance phase 

 BMI calculation 

 Waist circumference 

 Clinical history  History of the weight  Baseline with periodic check 

 Nutritional history (including 
alcohol) 

 Smoking habits 

 Exercise habits/level of physical 
activity 

 Medications 
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 Timing 

 Evaluation of 
comorbidities 

 Heart rate  Baseline with periodic check 

 Fasting glucose (OGTT if necessary) 

 Lipid profi le (total cholesterol, HDL, 
LDL, triglycerides) 

 Total testosterone (males) a  

 Symptoms suggestive of 
cardiorespiratory complications 
(dyspnea, angina, obstructive sleep 
apnea syndrome) 

 Bone/joint diseases and disabilities 

 Symptoms suggestive of an eating 
disorder 

 Psychological status  Level of anxiety and depression  Baseline with eventual 
periodic check  Quality of life 

 Motivation to change 

   a The relation between obesity and hypogonadism is well known and widely supported by clinical 
studies performed in the general population. In particular, the European Male Ageing Study, a 
multicenter clinical trial involving more than 4000 subjects over 40 years of age from eight differ-
ent countries, has demonstrated that testosterone levels decrease with age, but obesity is able to 
anticipate the age-related reduction in testosterone levels of about 15 years. 

    The GPs could possibly fi nd it diffi cult, in some situations, to devote so much 
time to the care of these patients. In this case, they will have to study possible alter-
native strategies (for instance, within consortia of GPs), before sending the patient 
to a second level structure.  

12.2.1.2       Proposal for the Intervention of GPs with 
Obese Patients: Management, Therapeutic 
Intervention, and Monitoring 

  Intervention   See before for timing 

 Lifestyle counseling 

 *Nutritional education 

 *Correction of inactivity 

 Eventual pharmacotherapy 

   Once rated the excess weight, quantifi ed the risk and the presence of associated 
diseases and psychological status, the primary care services will:

    1.    Work on motivation where there is no willingness to enter a treatment   
   2.    Propose a therapeutic intervention characterized by:

•    * Information for a correct lifestyle (generic or, where possible, custom 
 tailored) (see specifi c Chaps.   2     and   3    )  

•   Prescription of drugs to treat associated diseases  
•   Periodic check of results and adherence to therapy      
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   3.    Work together with specialized second level structures:
•    When the degree of obesity is severe (BMI ≥ 35)  
•   In presence of important comorbidities (BMI ≥ 30 with comorbidities and/or 

disability)  
•   In presence of an eating disorder (BED) or suspicion of concomitant psychi-

atric illness    
 Anyway, even if the primary care services should send the patient to a special-

ist, it would be appropriate/recommended that the GPs could collaborate with the 
specialists in long-term monitoring, whatever the patient characteristics is, inter-
acting in particular when the degree of obesity is higher and the framework of 
associated diseases are more severe [ 3 ]. 

 As part of the monitoring, the contribution of primary care services/GPs 
includes:
•    Evaluation of the anthropometric variables (weight, BMI, waist 

circumference)  
•   Assessment of vital signs (PA, FC)  
•   Evaluation of associated diseases  
•   Pharmacovigilance (also in case of pharmacotherapy fi rstly prescribed by a 

specialist)    
 As part of the monitoring, these situations should suggest sending the patient 

to the specialist:
•    Poor adherence to therapy  
•   Important side effects of treatment  
•   Clinical worsening of associated diseases         

12.2.1.3       Treatment of Obesity at the Primary Care Service Level: How 
Long 

 Baseline BMI 
levels  Weight reduction goal 

 25–29.9 kg/m 2   5–10 % in 6 months 

 30–34.9 kg/m 2   5–15 % in 6–12 months 

 35–39.9 kg/m 2   15– > 20 % in 12 months 

 In patients with a history of frequent treatment failures and/or with a very low 
level of motivation, a therapy focused on weight maintenance should be the 
treatment to be proposed while waiting to be able to start weight loss therapy. 

12.2.2         Programs Supplied in Specialist Outpatient Settings 

 In the development of a clinical care management team for patients suffering from 
obesity, it would be desirable to develop networks including the presence of both 
primary care services and specialist facilities. The latter, structured in outpatient 
settings, should possibly have interdisciplinary teams consisting of physicians with 
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expertise and experience in the evaluation and treatment of eating disorders and 
obesity (internist, psychologist/psychiatrist, bariatric and plastic/reconstructive sur-
geon, dietitian, physiotherapist, graduate in physical education where possible). 
Although effective integration of skills within the team could be desirable, if this is 
not possible, in some cases, these skills could be found in other external structures. 
Nevertheless, it is necessary that these skills should concern the treatment and man-
agement of obese patients. 

 Therapeutic education must be the guide throughout the course of treatment, and 
all the professionals should be involved, within their peculiar competences, in the 
treatment planning (see Chap.   4    ). 

 The possibility to set up groups of education for patients requiring the interven-
tion of different professional roles, or in order to support patients, may be taken into 
account. Even the European Guidelines provide “an evidence-based approach, but 
at the same time allowing fl exibility to the clinician in those areas where at the 
moment evidence is not available.”

      Time/patient: at least 60 min for the fi rst visit and 20–30 min for the controls of 
each professional     

12.2.2.1     Proposal of Activities for Specialist Outpatients: 
Clinical Diagnosis 

     1.    Physical examination, with particular attention to:
•    Weight  
•   Height  
•   BMI  
•   Waist circumference  
•   Blood pressure  
•   Heart rate  
•   Examination targeted to the complications of obesity known or suspected      

   2.    Accurate History:
•    Family history: excess weight, metabolic disorders, and cardiovascular  
•   Weight history: age of onset of obesity and weight history  
•   Pharmacological and dieting history: anorectic/antiobesity drugs, other drugs, 

types of diet followed in the past  
•   Nutritional history: eating habits and frequency of meals  
•   Evaluation of previous or current medical history suggestive of secondary 

causes of excess weight (e.g., genetic, drugs, endocrine disorders)  
•   Evaluation of other possible determinants of obesity (e.g., psychosocial fac-

tors, chronic stress, smoking cessation)  
•   Current and previous physical activity  
•   Evaluation of eventual present or past diseases, commonly associated with 

excess weight  
•   Smoking habits  
•   Alcohol consumption  
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•   Snoring at night  
•   Daytime hypersomnia  
•   Evaluation of osteoarticular and motor function      

   3.    Blood chemistry with particular attention to:
•    Fasting blood glucose, HbA1c  
•   Lipid profi le (total cholesterol, HDL, LDL, triglycerides)  
•   Uricemia  
•   Liver enzymes  
•   TSH  
•   Total testosterone (males) (any other endocrinological investigation only in 

case of clinical suspicion)      
   4.    Evaluation of body composition

•    Bioimpedance (recommended technique)  
•   (DEXA) (although it is the gold standard, it is not recommended in clinical 

practice and it has to be reserved for clinical trials)  
•   Indirect calorimetry (where available)      

   5.    Evaluation of the psychological state
•    Attitude of the patient relative to his weight (to assess how the patient lives his 

physical appearance; investigate if he feels signifi cantly limited in his social 
life, work, and sex to avoid situations that he would live with discomfort 
because of its weight)  

•   Expectations towards weight loss and motivation to change  
•   Evaluation of the possible presence of an eating disorder  
•   Evaluation of the possible presence of depression and other mental disorders, 

including clinically signifi cant pathological addictions       

 Frequency/timing  Notes 

 Clinical examination  Every control visit (physician, 
dietitian, or nurse) 

 Weight (BMI), waist 
circumference 

 Blood chemistry  If needed (medical decision) 

 Body composition  Every control visit  Physician or dietitian 

 Comorbidities  Every control visit (physician) 

 Evaluation of the 
psychological/psychiatric 
state 

 Baseline (+ in case of 
signifi cant change in weight) 

 General and specifi c 
psychopathology (eating disorders, 
body image, quality of life) 

12.2.2.2        Proposal for the Specialist Intervention in Obese 
Outpatients: Management, Therapeutic Intervention, 
and Monitoring 

 Obesity treatment for specialist outpatients must include:

•    Therapeutic education (see specifi c chapter) – the real needs of patients should 
be recognized, and on that basis we will attempt to correct the misconceptions on 
nutrition and physical activity, to improve not only the knowledge but also the 
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skills, to train self-management, physical activity, control of simple clinical 
parameters (blood glucose, blood pressure), moments of stress, and anxiety by 
encouraging compliance with therapy.  

•   Nutrition for the purposes of caloric restriction (see specifi c chapter), on the 
basis of estimated energy expenditure also based on physical activity (assessed 
with BIA results) – prior to prescription (energy input, micro- and macronutri-
ents) and in agreement with the patient, the dietitian will develop the dietary 
pattern that, according to the rules of a healthy diet, will have to meet the needs 
and desires of the patient as much as possible.  

•   Reduction of physical inactivity (see specifi c chapter) – after medical evaluation 
(physiatrist, cardiologist, pulmonologist), the patient will start a program of 
physical reconditioning and/or rehabilitation (motor, cardiac, or respiratory), 
which will then be managed by the physiotherapist and/or graduate in physical 
education according to the patient’s needs. Depending on the ability of the 
patient, directions on how to start (or increase) the motor activity will be given. 
The program will be as personalized as possible on the basis of the possibilities 
and the clinical conditions of the patient, suggesting a gradual increase of the 
intensity/frequency of the exercise. At each visit, patient adherence to the pro-
gram must be checked.  

•   Any drug treatment for obesity and/or drugs for eventual complications  
•   Possible management of psychiatric comorbidity (see specifi c chapter)    

 Since obesity is a chronic disease, it is necessary to have a proper follow-up (to 
minimize the risk of drop-out and loss of compliance of the patient) and a continu-
ous supervision is needed to prevent the recovery of weight, to monitor the risk of 
disease and treat comorbidities. Because the follow-up could be considered appro-
priate, a certain frequency of checks, during the phase of weight loss, of one visit 
per month, and during the maintenance phase, of one visit every three–four months, 
should be provided. The frequency of checks will be adjusted if necessary based on 
the presence and severity of comorbid conditions.

 Intervention  Who  Frequency  How 

 Therapeutic 
Education 

 All operators i.e. 
Psychologist/
Psychiatrist + 
 physician, dietitian, 
physiotherapist and/or 
graduate in physical 
education 

 Weekly  Individually 
 Group (max 10 
patients) 

 Nutritional 
intervention 

 Prescribed by the 
physician and 
elaborated by the 
dietitian 

 Reevaluation every 
control visit 

 Pounded diet plan, 
 diet therapy based on 
portioning, 
 suggestions on food 
style modifi cation 
(eventually food diary) 
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 Intervention  Who  Frequency  How 

 More active lifestyle  Experts (graduate in 
physical education, 
physiatrist) 

 Baseline + verify 
any change at 
every control visit 

 Give information on 
how to start (or 
increase) physical 
activity 
 Exclude the presence 
of absolute 
contraindications 
together with the 
physician 
 Personalize the 
exercises based on the 
possibilities and 
clinical condition of 
the patient, suggesting 
a gradual increase of 
the intensity/frequency 
of the exercise. 
 Evaluate at every 
control visit patient 
adherence to the 
program 

 Drug prescription 
and 
pharmacovigilance 

 Physician 

 DCA and/or 
psychiatric 
comorbidities 
management 

 Psychologist and/or 
Psychiatrist 

 Medical decision, 
based on the needs 
of the individual 
patient 

 Face-to-face or group 
intervention based on 
the needs of the 
individual patient 

12.2.2.3        Specialist Intervention in Obese Outpatients: How Long 
 Regarding weight reduction, the same criteria identifi ed for interventions delivered 
at a local GP could be applied.

 BMI levels 
 Weight reduction 
 Italian GL 

 Weight reduction 
 European GL 

 30–34.9 kg/m 2   5–10 % in 12 months  5–15 % weight loss in 6 months or prevention 
of weight regain 

 35–39.9 kg/m 2   5–10 % in 12 months  Consider also higher rates of weight loss 
(>20 %)  40 kg/m 2  or more  10–15 % in 12 months 

   The criteria for long-term success [ 4 ] are represented by:

•    Maintenance of weight loss  
•   Prevention and treatment of comorbidities    

 As mentioned above, 12 months of follow-up represent the minimum period to 
assess the long-term effectiveness of a program for weight loss. However, where 
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possible an evaluation at longer times would be indicated to evaluate the best strate-
gies for prevention in patients who tend to relapse afterwards.

 Higher levels of 
treatment in poor 
responders 

 After a maximum follow-up of 12 months, in case of absent or not 
suffi cient results in the treatment of obesity and its complications and in 
case of BMI ≥ 35 kg/m 2  (in presence of comorbidities) or BMI ≥ 40 kg/m 2  
(in presence of signifi cative quality of life reduction), consider the 
possibility to send the patient to higher levels of treatment: 
   Intensive interdisciplinary rehabilitation in Day Hospital 
   Intensive interdisciplinary rehabilitation for inpatient 
   Bariatric surgery, according to the criteria and the appropriate 

indications defi ned by the current Guidelines (see specifi c chapter) 
considering the degree of self-effi cacy of the patient, the level of 
motivation, and the risk–benefi t ratio. 

12.2.3         Programs Provided by Inpatient Specialists 

 BMI ≥ 45 kg/m 2  even without known comorbidities 

 BMI ≥ 35 kg/m 2  in presence of comorbidities 

 BMI ≥ 40 kg/m 2  already treated as outpatients without signifi cant results 

12.2.3.1       Acute Care 
 The hospital stay in acute care regimen for patients suffering from obesity, espe-
cially high-grade obesity, in places suitably fi tted in terms of adequate instruments, 
structures, organizations and equipped with the appropriate expertise and technical 
assistance (see relative chapters of this Document), is one of the cornerstones of the 
clinical management of the obese patient. Admission to acute care regimen can be 
considered appropriate:

    (a)    Regardless of the obesity level, in presence of medical conditions that put the 
patient at risk of life in the short term   

   (b)    In cases of intermediate and high-grade obesity given the presence of comorbid 
conditions in clinical imbalance and requiring an intensive care which is not 
feasible in the outpatient setting or at least not feasible with times and effective-
ness required   

   (c)    In cases of high-degree obesity with suspected or proven comorbidity or signifi -
cant disability requiring for its diagnosis and for the defi nition of the appropri-
ate therapeutic-rehabilitative intervention investigations not possible in 
outpatient settings or complex multidisciplinary evaluations     

 Regarding case (a), it is appropriate that the patient with high-grade obesity 
should be addressed, possibly during the process of triage exerted by the operators 
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of emergency-urgency territorial services, to highly specialized hospitals within the 
region or at least that the patient could be transferred there, once his clinical condi-
tions have been stabilized. As for cases (b) and (c), hospitalization generally occurs 
in an Internal Medicine ward. The assessment involves process indicators, appropri-
ateness indicators, and outcome indicators. 

 A week-long hospitalization can also precede the rehabilitation program as a 
result of an acute event or planned on the basis of the comorbidity and clinical risk 
level (SSA-RMNP-O ≥ 30) [ 5 ]. This hospitalization has the purpose to make the 
clinical condition more stable and to perform a multidimensional interdisciplinary 
assessment which may allow a more effective rehabilitation.  

12.2.3.2       Metabolic-Nutritional-Psychological Rehabilitation in a Semi-
Residential or Residential Setting 

 In recent years, it has become more evident the relationship, independently of the 
presence of chronic pathologies, between BMI and various degrees of disability. 
According to the World Health Organization, obesity is the sixth leading cause of 
disability worldwide. The Consensus SISDCA SIO-2009 has also proposed an 
instrument for evaluating the appropriateness of the access to metabolic-nutritional 
rehabilitation: the SIO form on Appropriateness of Metabolic Nutritional 
Psychological Rehabilitation of the obese patient (SSA•RMNP•O) (6;   www.SIO- 
obesita.org    ). 

 In particular, in the SISDCA SIO-2009 Consensus (24) we can read: “The inten-
sive rehabilitation is a crucial node in the service network when:

    1.    The level of severity and/or medical and/or psychiatric comorbidity is high.   
   2.    The impact on disability and quality of life of the patient is important.   
   3.    Interventions to be implemented become numerous, and it is appropriate—for 

clinical and economic reasons—to concentrate them quickly in a coordinated 
project.   

   4.    Previous programs with lower intensity have not yielded the desired results, and 
the risk for the patient’s health tends to increase”.    

  The program of Metabolic-Nutritional-Psychological Rehabilitation of obese 
patients (see specifi c chapter) integrates, in an interdisciplinary approach, a nutri-
tional intervention, a motor/functional rehabilitation program, a therapeutic educa-
tion and focused short psychotherapeutic interventions, a nursing rehabilitation.
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Diagnosis – Quantification of excess weight
(BMI + Waist Circumference) + 
Evaluation of Comorbidities

-     BMI >35 
-     BMI <30 with comorbidities

-   BMI ≥35
-   BMI ≥30 with comorbidities

- Therapeutic Education
- Nutritional intervention
- More active lifestyle
- Drug therapy for obesity and/or
  its complications
- Management of DCA and
  psychiatric comorbidities 

GP

- Work on motivation
- Suggestions for a correct lifestyle
  →DIET & PHYSICAL ACTIVITY
- Periodic checks on adherence to
  therapy  

BMI ≥ 45 also without known
comorbidities

BMI ≥ 35 with comorbidities

Bariatric Surgery 

- BMI >40
- BMI >35 in presence of comorbidities (metabolic diseases, cardiopulmonary diseases, severe joint diseases,
  severe psychological problems, etc).
- BMI >30 in presence of severe comorbidities, on an individualized basis and after a careful evaluation of
  risk and benefits.

Acute care (life threatening, general
clinical failure)

Metabolic-Nutritional-
Psychological Rehabilitation
(therapeutic education, nutritional
intervention, physical reconditioning,
motivational therapy) 

Specialistic oupatients
Specialistic inpatients

Flow chart 
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  13      Treatment Algorithm of Patients 
with Overweight and Obesity: SIO 
(Italian Society of Obesity) Treatment 
Algorithm (SITA)                     

       Ferruccio     Santini    ,     Luca     Busetto    ,     Barbara     Cresci    , 
and     Paolo     Sbraccia           

       In approaching the treatment of obesity, three major caveats, specifi c of this com-
plex disease, need to be taken into consideration in order to avoid hyper 
simplifi cation. 

 First, obesity defi nition is based on an index, body mass index (BMI), that has 
two major limitations: it is not a measure of fat mass, and it does not include mea-
sures of regional fat depots. These limitations are well acquainted by the scientifi c 
community that is struggling to fi nd out ways to overtake BMI. 

 Second, the development of comorbidities, or complications as we prefer to 
defi ne them, present in the vast majority of obese patients is not always linearly cor-
related, for the reasons specifi ed above, with BMI. Many variables contribute to 
their manifestation beyond the degree of obesity: duration of disease, age, sex, fat 
distribution, genetic background, the degree of mechanical disability, etc. 

   For the SIO (Italian Society of Obesity) Treatment Algorithm COnsensus Panel (SITA-COP)        
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 Third, treatment options are now quite few. Their indications should take into 
account the severity of obesity together with the presence and severity of complica-
tions and age, in order to grade interventions from therapeutic lifestyle changes to 
bariatric surgery. 

 In order to provide a staging system able to help clinicians in phenotyping obese 
patients, beyond BMI, Sharma and Kushner [ 1 ] developed the so-called EOSS 
(Edmonton Obesity Staging System) composed of the following fi ve stages:

    0.    No apparent obesity-related risk factors (e.g., blood pressure, serum lipids, fast-
ing glucose, etc., within normal range), no physical symptoms, no psychopathol-
ogy, no functional limitations and/or impairment of well-being   

   1.    Presence of obesity-related subclinical risk factors (e.g., borderline hyperten-
sion, impaired fasting glucose, elevated liver enzymes, etc.), mild physical 
symptoms (e.g., dyspnea on moderate exertion, occasional aches and pains, 
fatigue, etc.), mild psychopathology, mild functional limitations, and/or mild 
impairment of well-being.   

   2.    Presence of established obesity-related chronic disease (e.g., hypertension, type 
2 diabetes, sleep apnea, osteoarthritis, refl ux disease, polycystic ovary syndrome, 
anxiety disorder, etc.), moderate limitations in activities of daily living and/or 
well-being.   

   3.    Established end-organ damage such as myocardial infarction, heart failure, dia-
betic complications, incapacitating osteoarthritis, signifi cant psychopathology, 
signifi cant functional limitations, and/or impairment of well-being.   

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

  The EOSS was then validated as a system able to identify patients at increased 
mortality risk who therefore deserve more clinical and therapeutic attention [ 2 ]. 

 We took advantage of this now well-established staging system to develop a 
therapeutic algorithmic chart (Fig.  13.1 ) that includes BMI, age, and EOSS stages. 
At each intersection, a color code identifi es the proposed preferred treatment option. 
Obviously, treatment options are not mutually exclusive but have to be intended as 
additive (e.g., a patient eligible for bariatric surgery should continue to follow thera-
peutic lifestyle changes and, if needed, pharmacotherapy).

   We certainly believe that chronic diseases such as obesity have to be faced with 
fl exibility and understanding; any treatment option should be thoroughly explained 
to patients while sharing with them our analysis of the rationale and cost–benefi t 
ratio behind any proposed treatment, treatment that ultimately has to be tailored to 
the single patient. However, any algorithm that may help clinicians in their delicate 
choices is always welcome. We deeply hope this would be the case for our chart. 

 In this chapter, we will not indicate any level of evidence or strength of recom-
mendation since this is based on an expert opinion ground and evidence is at the 
moment insuffi cient.    

F. Santini et al.
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  Fig. 13.1    Treatment algorithm chart that take advantage of the EOSS (Edmonton Obesity Staging 
System, see text and Ref. [ 1 ]). At each intersection a color code identify the proposed preferred 
treatment option. Obviously, treatment options are not mutually exclusive but have to be intended 
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