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Abstract

Introduction: Obesity affects nearly 1 in 4 European adults
increasing their risk for mortality and physical and psycho-
logical morbidity. Obesity is a chronic relapsing disease char-

acterized by abnormal or excessive adiposity with risks to
health. Medical nutrition therapy based on the latest scien-
tific evidence should be offered to all Europeans living with
obesity as part of obesity treatment interventions. Methods:
A systematic review was conducted to identify the latest ev-
idence published in the November 2018-March 2021 period
and to synthesize them in the European guidelines for med-
ical nutrition therapy in adult obesity. Results: Medical nutri-
tion therapy should be administered by trained dietitians as
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part of a multidisciplinary team and should aim to achieve
positive health outcomes, not solely weight changes. A di-
verse range of nutrition interventions are shown to be effec-
tive in the treatment of obesity and its comorbidities, and
dietitians should consider all options and deliver personal-
ized interventions. Although caloric restriction-based inter-
ventions are effective in promoting weight reduction, long-
term adherence to behavioural changes may be better sup-
portedviaalternativeinterventions based oneating patterns,
food quality, and mindfulness. The Mediterranean diet, veg-
etarian diets, the Dietary Approaches to Stop Hypertension,
portfolio diet, Nordic, and low-carbohydrate diets have all
been associated with improvement in metabolic health with
or without changes in body weight. In the November 2018-
March 2021 period, the latest evidence published focused
around intermittent fasting and meal replacements as obe-
sity treatment options. Although the role of meal replace-
ments is further strengthened by the new evidence, for in-
termittent fasting no evidence of significant advantage over
and above continuous energy restriction was found. Pulses,
fruit and vegetables, nuts, whole grains, and dairy foods are
also important elements in the medical nutrition therapy of
adult obesity. Discussion: Any nutrition intervention should
be based on a detailed nutritional assessment including an
assessment of personal values, preferences, and social deter-
minants of eating habits. Dietitians are expected to design
interventions that are flexible and person centred. Ap-
proaches that avoid caloric restriction or detailed eating
plans (non-dieting approaches) are also recommended for
improvement of quality of life and body image perceptions.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

The World Health Organization defines obesity as a
chronic disease marked by abnormal and/or excessive ac-
cumulation of body fat (BF) that presents a risk to health
[1]. At the population level, body mass index (BMI) is the
most commonly used proxy measure to identify fat mass.
A BMI between 25 and 29.9 kg/m? indicates overweight
and a BMI >30 kg/ m? is classified as obesity. Since 2021,
the European Commission has prioritized obesity pre-
vention and management in the non-communicable dis-
ease strategy for the region [2].

In 2021, on average, 23% of adults in the European
Union were living with obesity, and combined over-
weight and obesity affected nearly 60% of all adults in
Europe [3, 4]. The past 3 decades have seen a rise in the
prevalence of obesity and although rates are decelerating
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the trends remain positive [5, 6]. By the year 2025, 1 in 4
Europeans could be living with obesity. In some Euro-
pean countries, the prevalence of obesity could be much
higher. For example, by 2025 the prevalence of obesity in
Ireland could reach 43% [5]. Obesity affects individuals
across the lifespan, but by 2054 it is projected adults aged
60-69 years could be the most affected [6]. Globally, 2.4
million deaths and more than 70 million disability-ad-
justed life years were attributed to higher BMI in 2017
[7]. European economic studies indicate that obesity and
its complications were associated with 8% of the annual
national healthcare budgets across Europe in 2014 and
that number is expected to increase in the years to come
(3, 8].

Although BMI is widely used in population and health
economic studies, it is not an accurate tool for identifying
BF-related complications at the individual level [9]. Obe-
sity is a complex chronic disease caused by an interaction
between biological, genetic, psychosocial, behavioural,
and environmental factors and contributes to increased
morbidity and mortality [3, 10]. Obesity negatively affects
both physical and psychological health, with higher risk
of developing type 2 diabetes, cardiovascular disease, os-
teoarthritis, some cancers, dementia, and Alzheimer’s
disease [11]. Individuals living with obesity also experi-
ence weight stigma and weight-based discrimination
across their lifespan and settings (e.g., home, school,
workplaces, and healthcare), which contributes to a re-
duced quality of life and increased morbidity and mortal-
ity, independently of BMI [12-14].

Considering the impact of obesity on individuals, fam-
ilies, and societies, a unified framework for obesity pre-
vention and treatment is required. The European guide-
lines for obesity management in adults present a general
framework for healthcare professionals to assess and treat
obesity [15]. The European guidelines are often support-
ed by additional guidelines and position statements fo-
cusing on specific aspects of obesity prevention and treat-
ment [16, 17].

The scope of this paper is to provide an update on ev-
idence-based options for medical nutrition therapy
(MNT) in the treatment of obesity. This document is
aimed at healthcare professionals and policy makers in
Europe and is focused on obesity in adults only. The con-
junction of MNT with bariatric surgery or pharmacother-
apy is covered by previously issued guidelines. This paper
will focus on MNT options that can be integrated with
obesity treatments. A review of obesity treatments is cov-
ered by previously issued guidelines [15].
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Guideline Committee and Rationale for the European

Guidelines

In 2004, the EU Platform for Action on Diet, Physical
Activity and Health was created as a forum for stakehold-
ers to agree on concrete actions that could help halt the
obesity epidemic, to provide tools, and to address the cur-
rent burden of the disease. Under the Platform, the Euro-
pean Association for the Study of Obesity (EASO) and the
European Federation of the Associations of Dietitians
(EFAD) made a joint commitment to map and address
the needs of healthcare professionals and policy makers
in the area of dietetic management of obesity.

A standing committee was created from members of
the Nutrition Working Group (NWG) of EASO and the
European Specialist Dietetic Network (ESDN) Obesity
committee of EFAD, which include dietitians, physicians,
and other health professionals. This committee collects
data on available guidelines for dietetic management of
obesity in Europe, conducts surveys, commissions litera-
ture reviews, and issues guidelines. In previous years, the
committee has commissioned a series of reviews and sur-
veys and has collaborated with similar organizations
abroad for knowledge exchange and promotion of inter-
national collaboration.

Prior to the creation of the European guidelines, the
committee conducted and published a survey of the avail-
able guidelines for dietetic treatment of obesity across Eu-
rope. Although several guidelines were identified, the
majority of European countries did not have guidelines
based on the latest scientific evidence and lacked regular
updates. In a follow-up survey, it was highlighted that di-
etitians often consult guidelines from other countries or
regions when designing obesity treatment plans. Based
on these survey results, the committee identified the fol-
lowing priorities in the guideline creation process. The
guidelines should
a. be based on latest available evidence
b. aim to expand on the existing state-of-the-art knowl-

edge
c. actasaplatform for collaboration across countries and

regions
d. be transversal and applicable in all European countries
e. allow for local adaptation based on the needs and pri-
orities of each country/region

In the lifetime of the project, the Canadian Adult Obe-
sity Clinical Practice Guidelines (CPGs) were issued by
Obesity Canada and the Canadian Association of Bariat-
ric Surgeons and Physicians, which included an extensive
review of literature from January 2006 to June 2018 [18].
The latest and most extensive literature review on the top-
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ic of MNT for the management of obesity was carried out
as part of the creation of the Canadian CPGs [19]. The
MNT chapter of the Canadian guidelines presents a
point-by-point discussion on the evidence available for a
long list of nutrition interventions commonly considered
as part of an obesity management programme and aims
to act as a platform of collaboration among healthcare
professionals.

In the spirit of creating universal guidelines and build-
ing upon previous initiatives, the committee decided that
the literature review that informed the Canadian CPGs
would not be repeated but instead it would be expanded
and updated with the latest evidence. A close collabora-
tion with Canadian guideline committee was set in place
to ensure alignment.

The current paper aims to undertake an update of the
systematic review of nutrition interventions for the treat-
ment of obesity in adults, expanding on the results of the
Canadian CPG MNT chapter and using this chapter’s PI/
PECOT (Population, Intervention or Exposure, Compar-
ison, Outcome, Time) questions and search strategy. The
purpose of this paper is to adapt the MNT recommenda-
tions from the Canadian Adult Obesity Clinical Practice
Guidelines to the European context and to update the ev-
idence base with new studies published between 2018 and
2021.

Methods

Literature Review and Data Synthesis

A literature review for new evidence published in the period
November 2018-March 2021 was conducted by the McMaster Ev-
idence Review and Synthesis Team (MERST) in the MEDLINE
and Embase databases via OVID, which aimed to identify the latest
evidence published since the Canadian CPGs following the same
search strategy [20]. Only systematic reviews and meta-analyses,
individual randomized controlled trials (RCTs) with duration >3
months, and prospective cohort studies were included. Evidence
from cross-sectional and/or retrospective studies, case series, and
case studies was excluded. All human studies were included with
the exception of acute and/or single-meal studies.

The overarching aim for the literature review was to map cur-
rent dietary considerations that need to be addressed when design-
ing an obesity management intervention. The overall question for
the MNT chapter was “what are the dietary considerations for
management of obesity in adults?”. This was further divided in
subcategories as follows. Firstly, the review focused on elements of
coordination/organization of care and whether there is an effect of
MNT on obesity-related outcomes. Then a series of research ques-
tions were posed around seven themes: (1) caloric restriction, (2)
macronutrient quantities, (3) macronutrient quality, (4) micronu-
trient supplementation, (5) low-calorie sweeteners, (6) meal re-
placements and liquid formula diets, and (7) eating approaches,
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Table 1. Detailed presentation of the research questions per theme
of dietary considerations that should be taken into account when
designing a MNT protocol for the management of obesity in adults

Theme 1: caloric restriction
Are there specific caloric recommendations?
Are there negative consequences/harm for specific caloric
restrictions or specific populations (e.g., people living with
obesity, those that have lost weight, prevention of weight
regain, minimizing weight gain)?
Theme 2: macronutrient quantity
Are there specific macronutrient recommendations?
Are there negative consequences/harm for specific
macronutrient-based approaches or specific populations (e.g.,
people living with obesity, those that have lost weight,
prevention of weight regain, minimizing weight gain)?
Theme 3: macronutrient quality
What type of macronutrient is best and do they differ for
specific populations (e.g., people living with obesity, those that
have lost weight, prevention of weight regain, minimizing
weight gain)?
Theme 4: micronutrient supplements
Are there specific supplements needed for people living with
obesity?
Do they differ post-bariatric surgery?
Theme 5:LCS
Should people living with obesity use/avoid LCS?
Theme 6: meal replacements/liquid formula diets
Are meal replacements effective?
Are they harmful?
Who should use them?
Theme 7: eating approaches, dietary patterns, and food-based
approaches
What are the most effective eating approaches?
Are there specific dietary patterns or diets that are better/
worse?

dietary patterns, and food-based approaches. A detailed list of all

research questions is presented in Table 1.

A PI/PECOT (Population, Intervention or Exposure, Compar-
ison, Outcome, Time) process was followed to systematically ad-
dress these research questions. The literature search focused on
adults (218 years old) living with overweight or obesity using BMI
categories (225 kg/m? or 230 kg/m? respectively) with or without
comorbidities (P). Data on children and adolescents (<18 years)
were excluded. The following interventions (I) were considered:
1. Counselling or “MNT” or “nutrition care process” provided by

a dietitian/nutritionist
2. Counselling or “MNT” or “nutrition care process” provided by

an interdisciplinary/multidisciplinary team or programme

3. Calorie restriction through low- or very low-calorie diets (all
potential protocols included)

4. Macronutrient substitutions (all potential protocols of high-
carbohydrate, low-carbohydrate, very low-carbohydrate, high-
protein, “ketogenic” diets included)

5. Studies on carbohydrate quality. Carbohydrate quality was de-
fined as content of dietary fibre (insoluble, soluble, viscous,
psyllium, beta-glucan, glucomannan, konjac mannan), resis-
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tant starch, refined starches, total sugars, added/free sugars,

and sugar-sweetened beverages. Glycaemic index was also used

as a measure of carbohydrate quality

6. Studies on fat quality. Fat quality was defined as content of
saturated fats, trans fats, monounsaturated fats, polyunsaturat-
ed fats (PUFAs), long chain polyunsaturated fatty acids, conju-
gated linoleic acid, n-3 PUFAs, n-6 PUFAs, and fish oil

7. Studies on protein quality, defined as plant- or animal-derived
protein, the use of amino acid, or protein supplements

8. Dietary patterns, with or without calorie restriction, such as
low-glycaemic index/low-glycaemic load diet, Mediterranean
diet (MED), vegetarian/vegan diet, DASH diet, portfolio diet,
Nordic diet, “Pure Prairie Eating Plan,” Canadian “traditional
indigenous” diets, USDA (healthy eating index/alternative
healthy eating index)

9. Diets emphasizing specific foods, with or without calorie re-
striction (e.g., whole grains, pulses, nuts and seeds, fruit and
vegetables, dairy)

10. Use of micronutrient supplements, with or without calorie re-
striction, and especially vitamin D, calcium, B-complex, B-12,
multivitamin, iron

11. Use of low-calorie sweeteners or non-nutritive sweeteners

12. Use of meal replacements or liquid formula diets (all potential
protocols included)

13. Approaches to eating (“mindfulness” eating, “intuitive eating,”
“portion control,” “volumetrics,” “intermittent fasting (IF),”
meal frequency/timing/balance, “whole foods,” “clean eating,”
“organics,” “eating out” approaches), with or without calorie
restriction

14. Intensive lifestyle interventions, combination of low-risk life-
style behaviours (achieving and maintaining a healthy body
weight (BW), healthy diet, regular physical activity, smoking
cessation, moderate alcohol consumption, and moderate sleep
duration)

All studies performed comparisons between one nutrition in-
tervention against another dietary or eating pattern (C). Studies
without a control group or with a control group receiving no in-
tervention were excluded. An intervention was defined as the pro-
vision of any counselling or dietary advice provided during the
period of the study. Hence, free-living individuals that do not re-
ceive any counselling were not considered a suitable control group.
Individual RCTs were only included if their duration was >3
months.

The outcomes of interest (O) were weight change/mainte-
nance, waist circumference (WC) change, adiposity change, “he-
donic hunger,” cravings, quality of life, mental health, nutritional
deficiencies, malnutrition, cardiometabolic control (glycaemic
control defined as changes in glycated haemoglobin Alc and fast-
ing blood glucose, blood pressure [BP], and blood lipids), medica-
tion changes, and incidence of prediabetes, diabetes, and cardio-
vascular disease (hypertension, myocardial infarction, coronary
heart disease, stroke, and other major adverse cardiovascular
events). The detailed literature search terms and methodology can
be made accessible upon request.

Evidence Grading

Updated literature found between November 2018 and March
2021 was reviewed and graded by authors (CC and CJS) from the
MNT chapter of the Canadian guidelines. All evidence was graded
for quality using the Shekelle tool [21]. Each individual paper was
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Table 2. Evidence classification and recommendation strength
schemes based on the Obesity Canada methodology [18, 21]

Evidence classification scheme
Level 1a: evidence from meta-analysis of RCTs
Level 1b: evidence from at least 1 RCT
Level 2a: evidence from at least 1 controlled study without
randomization
Level 3: evidence from non-experimental descriptive studies,
such as comparative studies, correlation studies, and case-
control studies
Level 4: evidence from expert committee reports or opinions
or clinical experience of respected authorities, or both
Recommendation strength
Grade A: directly based on level 1 evidence
Grade B: directly based on level 2 evidence or extrapolated
recommendation from category 1 evidence
Grade C: directly based on level 3 evidence or extrapolated
recommendation from level 1 or 2 evidence
Grade D: directly based on level 4 evidence or extrapolated
recommendation from level 1, 2, or 3 evidence

also appraised using the AGREE II methodology [22] by MERST.
Evidence was then judged based on their quality and type of study
and graded following international standards from level 1a to 4, as
shown in Table 2.

As it was not possible to obtain access to the raw data included
in the Canadian CPGs, the new studies identified were not co-
synthesized with the previous evidence included in the Canadian
CPGs. Asaresult, the current analysis cannot re-evaluate the grade
of the previous guidelines and propose changes. In this aspect, the
current analysis was aimed at grading the quality of new evidence
available and identifying areas where there is room to strengthen
the existing guidelines.

Results

A detailed flow diagram of the article selection and
screening process is presented in Figure 1. In total, n = 56
new studies were identified and analysed. The evidence
available was mainly from RCTs (n = 33), followed by
meta-analysis or systematic reviews of high-quality RCT's
(n = 21). Only two studies reported data from non-ran-
domized trials or cohorts and were graded as level 3. The
RCTs covered the following intervention areas: meal re-
placement (n = 6), high protein dietary patterns/meals (n
= 5) time-restricted eating/IF (n = 3), Mediterranean di-
etary pattern (n = 3), community or group intervention
(n = 3), and then topics like vitamin C supplementation,
calcium supplementation, flavonoid supplementation,
extra virgin olive oil, flaxseed supplementation, wheat
bran supplementation, vegan, paleolithic, flexible, central

Medical Nutrition Therapy for Adult
Obesity in Europe

Articles identified
n= 42015

Articles removed
(duplicates)
n= 31890

Articles screened
n= 10125

Articles removed after title
and abstract screening
n= 10015

Full text articles
screened
n=110

}*

Articles included
in the analysis
n=56

Articles not meeting
inclusion criteria
n=>54

Fig. 1. Flow diagram of article selection.

European dietary patterns, exercise without nutrition in-
terventions, Web-based interventions, and replacement
of low-calorie sweetened beverages with water were all
populated by one study in each topic (n = 1 in each).

The main topics identified in meta-analyses and sys-
tematic reviews were time restricted/fasting interven-
tions (n = 5), low-carbohydrate dietary patterns (n = 4),
pre-/probiotic supplementation (n = 2), and meal re-
placements (n = 2). The remaining studies focused on ex-
ercise interventions, soy products, viscous fibre, primary
care interventions, wholegrain products, educational
weight loss programmes, and overall diet-induced weight
loss with a special focus on psychological stress. A de-
tailed presentation of the study designs, populations, and
key findings is shown in Table 3.

Three randomized trials were identified using vitamin
supplements to reduce body adiposity and/or its meta-
bolic comorbidities [23, 24]. The first study compared the
effect of 3-month vitamin C supplementation on glucose
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homeostasis in adults with and without elevated WC
showing improvements in both groups [23]. The second
showed significant improvements in BW, WC, and % BF
after a 16-week intervention with a commercial supple-
ment rich in flavonoids and B vitamins for adults with a
BMI >25 kg/m? [24]. A study on calcium and vitamin D
supplementation in postmenopausal women did not
show any impact on weight loss or body composition;
however, receiving the same calcium and vitamin D dose
from dairy products was associated with greater weight
loss and beneficial changes to body composition [25]. Re-
views and meta-analyses on supplements showed no evi-
dence of vitamin D supplementation on cardiometabolic
parameters in adults with a BMI >30 kg/m? [26], while
probiotic, prebiotic, and symbiotic supplementation
showed no effect on BMI and BF [27, 28]. However, lim-
ited low to moderate quality evidence was found for pro-
and symbiotic supplementation on WC [27]. Similarly,
prebiotics had a positive impact on inflammatory mark-
ers in adults with BMI >25 kg/m? [28].

Whey protein supplementation at a dose of 40 g/d com-
bined with vitamin Djs as part of physical activity interven-
tion did not result in BW, body composition, or blood lipid
changes compared to exercise alone in older adults after 24
weeks [29]. By contrast, a 12-week supplementation of 60
g/d whey protein in adults with abdominal circumference
>80 cm (women) or 294 cm (men) and age 240 years was
associated with better triglyceride profiles [30].

Evidence on community interventions supports the
notion that the inclusion of a registered dietitian in com-
munity settings increases the likelihood of achieving pos-
itive changes in adiposity and metabolic factors com-
pared to information provision by leaflets [31-33]. In
these settings, the mode of delivery (individual or group
session) did not appear to alter their effectiveness [34].

An 18-month long intervention with a low-carbohy-
drate Mediterranean dietary pattern in adults with in-
creased WC and/or dyslipidaemia showed greater reduc-
tion in hepatic fat content compared to a low-fat diet,
which mediated improvements in cardiometabolic risk
factors [35]. Evidence from the PREDIMED-Plus trial in-
dicated that intensive lifestyle intervention combined
with physical activity and delivered by a dietitian leads to
significant improvements in adiposity and cardiometa-
bolic markers in individuals with increased WC up to 12
months follow-up compared to general advice on the
MED [36]. In a 16-week intervention, MED and Central
European diet gave similar results in improving inflam-
mation and other blood markers of atherosclerosis risk in
women living with obesity [37].

Medical Nutrition Therapy for Adult
Obesity in Europe

Systematic reviews and meta-analyses on partial meal
replacements indicated modest reductions in BW and al-
tered body composition, as well as improvements in
markers of glycaemic control in individuals living with
obesity and T2DM compared to traditional weight loss
diets or educational programmes [38, 39]. These effects
become larger in favour of partial meal replacement when
weight status at 1 year postintervention is assessed in pop-
ulations with and without T2DM [40]. More recent evi-
dence from RCTs like the ACOORH trial further sup-
ports the use of partial meal replacements for improved
weight loss and body composition changes compared to
traditional lifestyle interventions [41, 42]. Evidence from
smaller trials was also published showing a beneficial ef-
fect of single meal replacement products on adiposity and
metabolic parameters compared to the habitual dietary
pattern [43] but also a potential benefit from meal re-
placements in the management of gestational weight gain
for women entering pregnancy with elevated BMI [44].
Only one study focused on total diet replacement in indi-
viduals living with obesity and receiving insulin therapy
for T2DM, which showed greater weight change and even
T2DM remission following total meal replacement com-
pared to standard dietetic practice [45].

Fasting approaches were an important proportion of
the new evidence identified. Meta-analyses of trials on
adults with BMI >27 kg/m? support the idea that fasting
approaches either intermittent or alternate day fasting are
associated with greater weight changes, greater changes
in adiposity, and potentially larger benefits in lipid pro-
files, although the evidence for the latter is less conclusive
[46-48]. However, when focusing on individuals living
with obesity and T2DM the effect of IF is less clear [49].
Specific fasting techniques may be linked with larger lean
mass loss, but evidence is currently inconclusive [50].
Three RCT's were published in the period researched and
not all supported IF or time-restricted eating over con-
tinuous energy restriction (CER) for weight loss and im-
proved body composition in adults with BMI >27 kg/m?
with or without comorbidities [51-53].

Discussion

Evidence Incorporation into MNT for Adult Obesity

Given the small amount of new evidence published in
the period 2018-2021, the majority of the MNT recom-
mendations in the Canadian Adult Obesity Clinical Prac-
tice Guidelines, published in 2020 [18], remain valid. A
detailed presentation of guideline recommendations that
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Table 4. MNT guidelines for adult obesity that remain unaffected by the latest evidence (adapted from Obesity Canada [19])

Evidence level

MNT recommendation

Level 1a Adults living with obesity should receive individualized MNT provided by a registered dietitian (when available) to
improve weight outcomes (BW, BMI), WC, glycaemic control, established blood lipid targets, including LDL-c, TGs, and
BP (grade A)
Adults living with obesity and impaired glucose tolerance (prediabetes) should consider intensive behavioural
interventions that target 5-7% weight loss to improve glycaemic control, BP, blood lipids, reduce incidence of type 2
diabetes, microvascular complications, and cardiovascular and all-cause mortality (grade B)
Adults living with obesity and type 2 diabetes should consider intensive behavioural interventions that target 7-15%
weight loss to increase the remission of type 2 diabetes, reduce the incidence of nephropathy, obstructive sleep
apnoea, and depression (grade A)
Portfolio dietary pattern to improve established blood lipid targets, including LDL-c, apo B, and non-HDL-c (grade B)
DASH dietary pattern to reduce BW and WC (grade B)

Level 2 Calorie-restricted dietary patterns emphasizing variable macronutrient distribution ranges (lower, moderate, or
higher carbohydrate with variable proportions of protein and fat) to achieve similar BW reduction over 6-12 months
(grade B)
Mediterranean dietary pattern to improve glycaemic control, HDL-cholesterol, and TGs, reduce cardiovascular events,
reduce risk of type 2 diabetes, and increase reversion of metabolic syndrome with little effect on BW and WC (grade Q)
Vegetarian dietary pattern to improve glycaemic control, established blood lipid targets, including LDL-c, and reduce
BW (grade B)
Portfolio dietary pattern to improve established CRP, BP, and estimated 10-year coronary heart disease risk (grade B)
Pulses (i.e., beans, peas, chickpeas, lentils) to improve BW, improve glycaemic control, established lipid targets,
including LDL-c, systolic BP (grades B-C)
Vegetables and fruit to improve diastolic BP, glycaemic control (grade B)
Nuts to improve glycaemic control (grade B)
Whole grains (especially from oats and barley) to improve established lipid targets, including total cholesterol and
LDL-c (grade B)
Low-Gl dietary pattern to reduce BW, glycaemic control, established blood lipid targets, including LDL-c, and BP
(grade B)
DASH dietary pattern to improve BP, established lipid targets, including LDL-c, CRP, glycaemic control (grade B)
Nordic dietary pattern to reduce BW and BW regain, improve BP and established blood lipid targets, including LDL-c,
apo B, non-HDL-c (grade B)

Level 3 Dairy foods to reduce BW, WC, BF and increase LM in calorie-restricted diets but not in unrestricted diets and reduce
the risk of type 2 diabetes and cardiovascular disease (grade C)
Nuts to improve established lipid targets, including LDL-C, and reduce the risk of cardiovascular disease (grade C)
Vegetables and fruit to reduce the risk of type 2 diabetes and cardiovascular mortality (grade C)
Pulses (i.e., beans, peas, chickpeas, lentils) to reduce the risk of coronary heart disease (grade C)
Non-dieting approaches can improve quality of life, psychological outcomes (general well-being, body image
perceptions), cardiovascular outcomes, BW, physical activity, cognitive restraint, and eating behaviours (grade C)

Level 4 Nutrition recommendations for adults of all body sizes should be personalized to meet individual values, preferences,

and treatment goals to support a dietary approach that is safe, effective, nutritionally adequate, culturally acceptable,
and affordable for long-term adherence (grade D)

DASH, Dietary Approaches to Stop Hypertension; Low-Gl, low glycaemic index; CRP, C-reactive protein; LDL-c, low-density lipoprotein
cholesterol; TG, triglyceride; HDL-c, high-density lipoprotein cholesterol; LM, lean mass.
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Table 5. Potential updates in the MNT for adult obesity guidelines based on the latest evidence

Current guideline

Impact of new evidence

Partial meal replacements (replacing one to two meals/day as
part of a calorie-restricted intervention) to reduce BW, WC, BP
and improve glycaemic control

Level 1a, grade B

New evidence in support of the guideline in both

Level 2 (n=3) and level 1 (n=2)

Evidence level to remain unchanged

Strength of recommendation could be upgraded to grade A

Intermittent or continuous calorie restriction achieved similar
short-term BW reduction
Level 2a, grade B

New evidence includes both level 2 (n = 2) and level 1 (n =5)

New level 1 evidence indicates potential superiority of fasting
approaches on weight outcomes and lipid profiles, but it is currently
inconclusive

No evidence to support a superiority in glucose metabolism

Closer follow-up of the literature may warrant recommendation
update in the near future

remain unaffected by the latest evidence is given in Ta-
ble 4.

The newest evidence for partial meal replacements
further supports their role in MNT as elements with a
positive impact on measures of BW, WC, and BP (Ta-
ble 5). On the other hand, for IF the evidence highlights
that although helpful, it does not provide significant ad-
vantages compared to CER. In more detail, the previous
guidelines stated that “partial meal replacements (replac-
ing one to two meals/day as part of a calorie-restricted
intervention) could be used to reduce BW, WC, BP and
improve glycaemic control,” but evidence was graded as
level 1a, grade B. The addition of new evidence from lit-
erature reviews and meta-analyses indicates that meal re-
placements could be linked with modest to significant
higher weight loss even at 1 year [38, 40], may indicate a
greater role of meal replacements in adult obesity.

Although the current recommendation is “intermit-
tent or continuous calorie restriction achieved similar
short-term BW reduction,” the latest evidence remains
inconclusive to whether IF has additional benefits to
CER. Data from meta-analyses available indicate that
fasting approaches may have some benefit over CER for
weight loss and body composition parameters but not for
all patients. On the other hand, the latest RCTs show ei-
ther no benefit of IF or even a disadvantage compared to
CER. Overall, it seems that although the data from older
trials are in support of IF, new trials are still challenging
that notion. Hence, evidence in support of IF is consid-
ered to be inconclusive and an update of the existing rec-
ommendation deemed immature. Research on fasting
would benefit greatly from better procedure standardiza-
tion as there are currently multiple fasting protocols

Medical Nutrition Therapy for Adult
Obesity in Europe

which makes their pooled analysis difficult and compari-
sons across various studies challenging.

Considerations for the European Region

Nutritional Assessment and Anthropometry

As mentioned in the European and the Canadian
Adult Obesity Clinical Practice Guidelines [15, 18],
screening for obesity is key in order to identify those at
risk and proceed to a detailed nutrition diagnosis [54].
Although BMI is a commonly used index to screen for
obesity, it is merely a measure of size, not health, and in-
stead requires a combination of anthropometrics (BMI
and WC) and a comprehensive medical assessment, in-
cluding social, medical, functional, and mental health to
diagnose obesity [15, 54]. This is particularly important
for individuals with a lower BMI and/or older individuals
[55-57]. Particularly in older individuals, the possibility
of sarcopenic obesity should be considered and a com-
bined WC and BMI measurement has been shown to bet-
ter detect an increased risk of sarcopenic obesity [58]. Ac-
cording to the latest survey among European dietitians,
40% do not include WC as part of their clinical assess-
ment and 60% opt for body composition assessment us-
ing bioelectric impedance analysis [59]. Body composi-
tion assessment is not essential for the management of
obesity in routine clinical practice [15] and hence we do
not recommend using it as a substitute for WC. By con-
trast, health professionals are strongly encouraged to
train in measuring WC and to consider it an indispens-
able part of routine clinical practice [60]. At this point, we
may add that according to the Canadian clinical practice
guidelines, assessment of people living with obesity mea-
suring WC in individuals with BMI 25-35 kg/m? was
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graded as a level 2b, grade B recommendation [18]. The
combination of BMI and WC is crucial as not all indi-
viduals with larger bodies have obesity; similarly, obesity
may be found in individuals with smaller bodies.

Further to anthropometry, dietitians are strongly en-
couraged to utilize multiple tools to perform a thorough
nutritional assessment which will include macro- and mi-
cronutrient intake (when needed) as well as the assess-
ment of intake of specific food groups. As mentioned
above, multiple dietary patterns should be considered as
part of MNT. Dietitians are encouraged to assess whether
a patient’s current dietary habits are closer to any given
dietary pattern. This consideration is especially relevant
for Europe as both the Nordic and the Mediterranean di-
etary pattern have been identified as suitable options for
the treatment of obesity and its comorbidities [18]. Fu-
ture evidence might emerge for other traditional eating
patterns in Europe. Adherence to these traditional dietary
patterns shows a clear geographic distribution in Europe
[61-63] and they should be considered first as they are
likely to resonate with cultural values and traditions of
patients from specific regions. However, it should not be
assumed that all individuals in a given region would fa-
vour a traditional nutrition intervention. The inclusion of
Food Frequency Questionnaires (FFQs) and adherence
scores should be considered as part of the nutritional as-
sessment to allow dietitians to investigate which nutrition
interventions might be most feasible for their patients
based on their current eating habits [64-68]. A final con-
sideration often ignored in the context of obesity man-
agement is the assessment of water intake and hydration,
especially for older individuals and those living in assisted
care environments [69, 70]. A secondary analysis of the
PREDIMED-Plus trial highlighted a link between base-
line water intake in people >55 years of age and changes
in BW and WC at 2-year follow-up [71], indicating that
dietitians may need to consider further focus on promot-
ing healthy hydration habits [72]. Any nutrition interven-
tion should be patient centric and a detailed nutritional
assessment should be conducted to allow the individual
to better understand their current eating habits and de-
cide with the dietitian the optimal intervention plan that
is likely to provide long-term adherence. The dietitian
needs the skills to include evidence-based nutrition inter-
ventions with the personal eating preferences, values, and
social abilities of the individual.

Considerations for Training and Education
The current guidelines are an important step toward
designing an inclusive flexible framework for the treat-
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ment of obesity in adults. Dietitians are invited to rethink
their current practice and invest heavily in designing pa-
tient-centred nutrition interventions. This requires dieti-
tians to feel comfortable with performing nutritional as-
sessment using a variety of tools. Currently, more than 35
dietary assessment questionnaires are available in the lit-
erature to be used in clinical settings [73] and dietitians
will require training and practice to choose the most suit-
able tool for their patients. Familiarity is not only an issue
for nutritional assessment tools but for the nutrition in-
terventions themselves. According to the current guide-
lines, obesity specialist dietitians are required to be famil-
iar with more than 10 different nutrition interventions,
all with their own intricacies and scientific rationale. A
study among UK dietitians highlighted that dietitians’ be-
liefs and barriers in delivering a specific nutrition inter-
vention significantly impacted the degree to which this
intervention was employed in clinical practice [74]. His-
torically, dietitians do not always report feeling sufficient-
ly trained to treat obesity [75]. However, the latest data
from Europe indicate that dietitians follow guidelines
closely [59]. Based on the current guidelines, there is a
significant risk that dietitians will invest heavily on the
utilization of the nutrition treatments they feel comfort-
able with, and other treatment options may be underuti-
lized, irrespectively of their effectiveness. As part of
guideline implementation, audits and research should be
carried out to understand the training needs of dietitians
and dietetic students in delivering all the different nutri-
tion interventions proposed and training should be orga-
nized at a local and regional level.

With respect to training and education, it is important
that the European guidelines for MNT in adult obesity are
incorporated in national guidance. As explained previ-
ously, national nutrition guidelines for the treatment of
obesity vary widely among EU countries both in the con-
text and the speed of update to include the latest evidence
[59]. Dedicated training activities should be planned as
part of a comprehensive guideline dissemination and im-
plementation plan.

Finally, the Canadian CPGs refer to the importance of
non-dieting, behavioural interventions in the treatment
of obesity [19]. Although the evidence is still not strong
for these interventions, it is evident that dietitians and
healthcare professionals are likely to be expected to de-
liver such interventions. Both in clinical practice and re-
search, this widening scope of nutrition interventions is
met with a challenge for dietitians to engage in new train-
ing [76, 77]. In the USA, application of non-dieting ap-
proaches from dietitians was linked with greater experi-
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ence in obesity management, working in the private sec-
tor,and having completed training in obesity management
[78]. No similar data exist in Europe, but it is important
to consider that even academic institutions should start
incorporating modules that would equip dietitians with
the skills to deliver novel nutrition interventions.

Considerations for Research

Apart from the need for closer audit and research in
terms of the readiness of European dietitians to effective-
ly implement the current guidelines, as discussed above,
key research priorities have emerged as part of the current
review, especially in the areas of meal replacements, fast-
ing, and non-dieting approaches. The current and previ-
ous reviews of the literature however highlight that there
is very limited evidence for mental health outcomes such
as depression and quality of life. Another important top-
ic for future research is the investigation of potential
harms related to nutrition interventions in adult obesity
treatment, including a deeper understanding of the con-
ditions in which potential harms may be present. Re-
search on mental health and general well-being should
focus on identifying nutrition interventions in obesity
management that might be linked with an increased risk
for participant harm.

In the future, guidelines should consider incorporat-
ing methodologies that balance the relative weight reduc-
tion or health gain of an intervention with its potential
risk of harm. This would be especially helpful in deciding
the role of nutritional and obesity interventions that have
marginal health benefits and allow for better personaliza-
tion of treatments in clinical practice.

Finally, a recurrent topic of research in the area of obe-
sity is the need for more studies targeted specifically to
weight loss maintenance. Since obesity is classified as a
chronic relapsing disease, treatments must be lifelong
and healthcare professionals need guidance on how to
support patients across different lifecycles of their dis-
ease. There is very little evidence available to guide health-
care professionals in the management of weight regain
which impacts health outcomes, long-term adherence to
obesity treatments, or in general studying the lifelong
journey of obesity care.

Role of Obesity Stigma in the Treatment of Adult

Obesity

Although the current review was focused on the latest
evidence for the MNT in adult obesity, it is of extreme
importance to discuss the role of weight bias in the treat-
ment of adult obesity. Weight bias refers to negative at-
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titudes and beliefs about weight and about people with

higher weights or individuals living with obesity [79].

Weight bias has been measured among healthcare profes-

sionals such as physicians, nurses, and dietitians and can

impact the delivery and quality of healthcare. A 2015 sys-
tematic review found that dietitians have significant

weight-biased beliefs, including beliefs that weight is a

controllable issue and that people with obesity are re-

sponsible for their obesity and related comorbidities [80].

Many healthcare professionals attribute excess weight to

lack of physical activity and unhealthy eating and believe

that people living with larger bodies simply lack willpow-
er to manage their weight. The Canadian guidelines are
considered pioneers in the field of obesity care as for the
first time these guidelines included evidence-based and
patient-centred recommendations for reducing weight
bias in healthcare settings [79]. These recommendations

are as follows [18]:

« Healthcare providers should assess their own attitudes
and beliefs regarding obesity and consider how they
may influence care delivery (level 1a, grade A)

 Healthcare providers may recognize that internalized
weight bias in people living with obesity can affect be-

havioural and health outcomes (level 2a, grade B)

« Healthcare providers should avoid using judgemental
words (level 1a, grade A), images (level 2b, grade B),
and practices (level 2a, grade B) when working with
patients living with obesity
To address weight bias in obesity management, the

Canadian guidelines also emphasized the need to refocus

obesity interventions on improving health and wellbeing,

rather than only focusing on weight loss [19]. A key mes-
sage in the MNT chapter of the Canadian guidelines is
that “healthy eating is important for all [individuals], re-

gardless of body size, weight, or health status” (page 1

[19]).

Weight bias and sensitivity training should be consid-
ered locally and regionally to increase awareness and to
help healthcare providers to assess and address any con-
scious or unconscious weight bias. Assessment of such
attitudes and beliefs should be a priority for all healthcare
providers and it should be discussed under the general
umbrella of stigma and creating an inclusive environ-
ment.

In Europe, as in many other countries and regions,
obesity presents a clear social gradient toward the less
privileged in our societies [4]. In this context, it is also
important to consider that individuals undergoing obe-
sity management are likely to be affected by intersecting
stigmas (e.g., poverty, racism, gender). This social gradi-
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ent is also more pronounced in specific areas of Europe
compared to other. Unfortunately, it is the areas with the
higher obesity-related inequalities that also see higher in-
equalities in access in healthcare in general, lower educa-
tion levels, and higher prevalence of social discrimina-
tion. It is also important for healthcare providers to de-
liver appropriate obesity care using evidence-based
approaches that are based on patients’ values and prefer-
ences. Any activity promoting guidelines for the treat-
ment or prevention of obesity should always be put into
the context of reducing obesity stigma and should take
the opportunity to educate healthcare professionals and
the public on the impact of weight bias and stigma on the
health and social outcomes for individuals and popula-
tions.
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