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Noncommunicable diseases (NCDs) are the leading causes of death and were 

responsible for 38 million (68%) of the world’s 56 million deaths in 2012 (1). More 

than 40% of those deaths (16 million) were premature (i.e. under the age of 70 years). 

Almost three quarters of all NCD deaths (28 million), and the majority of premature 

deaths (82%), occurred in low- and middle-income countries. Modi�able risk factors 

such as poor diet and physical inactivity are some of the most common causes of 

NCDs; they are also risk factors for obesity1 – an independent risk factor for many 

NCDs – which is also rapidly increasing globally (2). A high level of free sugars2 intake 

is of concern, because of its association with poor dietary quality, obesity and risk of 

NCDs (3, 4).

Free sugars contribute to the overall energy density of diets, and may promote 

a positive energy balance (5-7). Sustaining energy balance is critical to maintaining 

healthy body weight and ensuring optimal nutrient intake (8). There is increasing 

concern that intake of free sugars – particularly in the form of sugar-sweetened 

beverages – increases overall energy intake and may reduce the intake of foods 

containing more nutritionally adequate calories, leading to an unhealthy diet, weight 

gain and increased risk of NCDs (9-13). Another concern is the association between 

intake of free sugars and dental caries (3, 4, 14-16). Dental diseases are the most 

prevalent NCDs globally (17, 18) and, although great improvements in prevention 

and treatment of dental diseases have occurred in the past decades, problems still 

persist, causing pain, anxiety, functional limitation (including poor school attendance 

and performance in children) and social handicap through tooth loss. The treatment 

of dental diseases is expensive, consuming 5–10% of health-care budgets in 

industrialized countries, and would exceed the entire �nancial resources available for 

the health care of children in most lower income countries (17, 19).

1 Overweight and obesity are de�ned as follows:

- Children (<5 years):

Overweight:  weight for height >+2 standard deviations (SD) of the WHO Child Growth Standards median

- School-aged children and adolescents (5–19 years):

Overweight:  body mass index (BMI)-for-age >+1 SD of the WHO growth reference for school-aged children  
and adolescents (equivalent to BMI 25 kg/m2 at 19 years)

Obesity:  >+2 SD of the WHO growth reference for school-aged children and adolescents 
(equivalent to BMI 30 kg/m2 at 19 years)

-  Adults (≥20 years):

Overweight:  BMI ≥25 kg/m2

Obesity:  BMI ≥30 kg/m2

2 The term “free sugars” was used by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention 
of Chronic Diseases (3) when updating the population nutrient intake goals, which were originally established by the 
WHO Study Group in 1989 (4). The term “free sugars” was referred to in the 2002 WHO/FAO Expert Consultation as “all 
monosaccharides and disaccharides added to foods by the manufacturer, cook or consumer, plus sugars naturally 
present in honey, syrups and fruit juices” (3). However, as noted in the Remarks section under the Recommendations, 
the term has been further elaborated for this guideline by the WHO Nutrition Guidance Expert Advisory Group 
(NUGAG) Subgroup on Diet and Health as follows: “Free sugars include monosaccharides and disaccharides added 
to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in honey, syrups, fruit 
juices and fruit juice concentrates”.

Background

Executive summary
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Objective The objective of this guideline1 is to provide recommendations on the intake of 

free sugars to reduce the risk of NCDs in adults and children, with a particular focus 

on the prevention and control of unhealthy weight gain and dental caries. The 

recommendations in this guideline can be used by policy-makers and programme 

managers to assess current intake levels of free sugars in their countries relative to 

a benchmark. They can also be used to develop measures to decrease intake of free 

sugars, where necessary, through a range of public health interventions.

WHO developed the present evidence-informed guideline using the procedures 

outlined in the WHO handbook for guideline development (20). The steps in this 
process included:

• identi�cation of priority questions and outcomes;

• retrieval of the evidence;

• assessment and synthesis of the evidence;

• formulation of recommendations;

• identi�cation of research gaps; and

• planning for dissemination, implementation, impact evaluation and
updating of the guideline.

Methods

1 This publication is a World Health Organization (WHO) guideline. A WHO guideline is a document, whatever its 
title, containing WHO recommendations about health interventions, whether they be clinical, public health or 
policy interventions. A recommendation provides information about what policy-makers, health-care providers or 
patients should do.  It implies a choice between di�erent interventions that have an impact on health and that have 
rami�cations for the use of resources.  All publications containing WHO recommendations are approved by the WHO 
Guideline Review Committee.

2
 http://www.gradeworkinggroup.org/

   Grading of Recommendations Assessment, Development and Evaluation 
(GRADE)2 methodology was used to assess the quality of evidence identified 
through recent systematic reviews of the scientific literature on preselected topics 
related to free sugars intake. An international, multidisciplinary group of experts – 
the WHO Nutrition Guidance Expert Advisory Group (NUGAG) Subgroup on Diet 
and Health – participated in the WHO technical consultations. The experts reviewed 
and discussed the evidence, drafted recommendations and reached consensus on 
the strength of the recommendations. They took into consideration desirable and 
undesirable effects of the recommendation, the quality of the available evidence, 
values and preferences related to the recommendation in different settings, and the 
cost of the options available to public health officials and programme managers in 
different settings. All members of the NUGAG Subgroup on Diet and Health, as well 
as external resource persons, completed a declaration of interests form before each 
meeting. An external expert and stakeholder panel was also involved throughout 
the process.

http://apps.who.int/iris/bitstream/10665/145714/1/9789241548960_eng.pdf
http://www.gradeworkinggroup.org/
http://www.gradeworkinggroup.org/
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Meta-analysis of randomized controlled trials (RCTs) in adults suggests an association 

between reduction of free sugars intake and reduced body weight. Increased intake 

of free sugars was associated with a comparable increase in body weight. The overall 

quality of the available evidence for adults was considered to be moderate.1 RCTs 

in children – in which the interventions comprised or included recommendations 

to reduce sugar-sweetened foods and beverages – were characterized by generally 

low compliance, and showed no overall change in body weight. However, meta-

analysis of prospective cohort studies, with follow-up times of 1 year or more, found 

that children with the highest intakes of sugar-sweetened beverages had a greater 

likelihood of being overweight or obese than children with the lowest intakes. The 

overall quality of the available evidence for an association between a reduction of free 

sugars intake and reduced body weight in children was considered to be moderate, 

whereas the quality of the evidence for an association between an increase in free 

sugars intake and increased body weight was considered to be low.

An analysis of cohort studies in children suggests a positive association between 

the level of free sugars intake and dental caries. The evidence suggests higher rates 

of dental caries when the level of free sugars intake is more than 10% of total energy 

intake compared with it being less than 10% of total energy intake. Furthermore, 

in three national population studies, lower levels of dental caries development 

were observed when per capita sugars intake was less than 10 kg/person/year 

(approximately 5% of total energy intake). Additionally, a positive log-linear dose-

response relationship between free sugars intake and dental caries was observed 

across all studies, at free sugars intakes well below 10  kg/person/year (i.e. <5% of 

total energy intake). The overall quality of the available evidence from cohort studies 

was considered to be moderate, whereas that from the national population studies 

was considered to be very low. 

Based on the entire body of evidence, WHO generated the following 

recommendations for free sugars intake in adults and children.

1 Based on the grades of evidence set by the GRADE Working Group: high quality, we are very con�dent that the 
true e�ect lies close to that of the estimate of the e�ect; moderate quality, we are moderately con�dent in the e�ect 
estimate: the true e�ect is likely to be close to the estimate of the e�ect, but there is a possibility that it is substantially 
di�erent; low quality, our con�dence in the e�ect estimate is limited: the true e�ect may be substantially di�erent 
from the estimate of the e�ect; very low quality, we have very little con�dence in the e�ect estimate: the true e�ect 
is likely to be substantially di�erent from the estimate of the e�ect.

The evidence
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Remarks

Recommendations • WHO recommends a reduced intake of free sugars throughout the lifecourse

(strong recommendation1).

• In both adults and children, WHO recommends reducing the intake of free

sugars to less than 10% of total energy intake2 (strong recommendation).

• WHO suggests a further reduction of the intake of free sugars to below 5% of

total energy intake (conditional recommendation3).

• Free sugars include monosaccharides and disaccharides added to foods

and beverages by the manufacturer, cook or consumer, and sugars naturally

present in honey, syrups, fruit juices and fruit juice concentrates.

• For countries with a low intake of free sugars, levels should not be increased.

Higher intakes of free sugars threaten the nutrient quality of diets by

providing signi�cant energy without speci�c nutrients (3).

• These recommendations were based on the totality of evidence reviewed

regarding the relationship between free sugars intake and body weight (low

and moderate quality evidence) and dental caries (very low and moderate

quality evidence).

• Increasing or decreasing free sugars is associated with parallel changes in

body weight, and the relationship is present regardless of the level of intake

of free sugars. The excess body weight associated with free sugars intake

results from excess energy intake.

• The recommendation to limit free sugars intake to less than 10% of total

energy intake is based on moderate quality evidence from observational

studies of dental caries.

• The recommendation to further limit free sugars intake to less than 5% of

total energy intake is based on very low quality evidence from ecological

studies in which a positive dose–response relationship between free sugars

intake and dental caries was observed at free sugars intake of less than 5% of

total energy intake.

1 Strong recommendations indicate that “the desirable effects of adherence to the recommendation outweigh 
the undesirable consequences” (20). This means that “the recommendation can be adopted as policy in most 
situations” (20).

2 Total energy intake is the sum of all daily calories/kilojoules consumed from food and drink. Energy comes from 
macronutrients, such as fat (9 kcal/37.7 kJ per gram), carbohydrate (4 kcal/16.7 kJ per gram) including total sugars 
(free sugars + intrinsic sugars + milk sugars) and dietary �bre, protein (4 kcal/16.7 kJ per gram) and ethanol (i.e. 
alcohol) (7 kcal/29.3 kJ per gram). Total energy intake is calculated by multiplying these energy factors by the number 
of grams of each type of food and drink consumed and then adding all values together. A percentage of total energy 
intake is therefore a percentage of total calories/kilojoules consumed per day.

3 Conditional recommendations are made when there is less certainty “about the balance between the bene�ts 
and harms or disadvantages of implementing a recommendation” (20). This means that “policy-making will require 
substantial debate and involvement of various stakeholders” (20) for translating them into action.
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• The recommendation to further limit free sugars intake to less than 5% of

total energy intake, which is also supported by other recent analyses (15,

16), is based on the recognition that the negative health e�ects of dental

caries are cumulative, tracking from childhood to adulthood (21, 22). Because

dental caries is the result of lifelong exposure to a dietary risk factor (i.e. free

sugars), even a small reduction in the risk of dental caries in childhood is of

signi�cance in later life; therefore, to minimize lifelong risk of dental caries,

the free sugars intake should be as low as possible.

• No evidence for harm associated with reducing the intake of free sugars to

less than 5% of total energy intake was identi�ed.

• Although exposure to �uoride reduces dental caries at a given age, and

delays the onset of the cavitation process, it does not completely prevent

dental caries, and dental caries still progresses in populations exposed to

�uoride (23-35).

• Intake of free sugars is not considered an appropriate strategy for increasing

caloric intake in individuals with inadequate energy intake if other options

are available.

• These recommendations do not apply to individuals in need of therapeutic

diets, including for the management of severe and moderate acute

malnutrition. Speci�c guidelines for the management of severe and moderate 

acute malnutrition are being developed separately.
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Introduction

Following the work of the 1989 WHO Study Group on Diet, Nutrition and Prevention 

of Noncommunicable Diseases (4), the 2002 Joint WHO/FAO Expert Consultation on 

Diet, Nutrition and the Prevention of Chronic Diseases (3) updated the guidance on 

the free sugars1 intake as part of the guidance on population nutrient intake goals for 

the prevention of noncommunicable diseases (NCDs). Today, debate continues as to 

whether the available evidence of adverse health e�ects related to free sugars intake 

warrants appreciable reduction in free sugars intake. Therefore, it was considered 

important to review the existing evidence in a systematic manner, and update 

WHO’s guidance on free sugars intake through the new WHO guideline development 

process.2 

The objective of this guideline is to provide recommendations on the intake of 

free sugars to reduce the risk of NCDs in adults and children, with a particular focus 

on the prevention and control of unhealthy weight gain and dental caries. This is 

in recognition of the rapidly growing epidemic of overweight and obesity3 around 

the globe and its role as a risk factor for several NCDs. In addition, dental caries is 

the most common NCD, and the cost of treatment places a heavy burden on health-

care budgets in many countries. The recommendations in this guideline can be used 

by policy-makers and programme managers to assess current levels of free sugars 

intake in their countries relative to a benchmark. They can also be used to develop 

measures to decrease the intake of free sugars, where necessary, through a range of 

public health interventions. 

The guideline will help Member States and their partners in making informed 

decisions about nutrition policies, programmes and interventions. It is hoped that 

the guideline will also help to accelerate the implementation of nutrition actions 

for improving health and development, and ultimately for reducing the burden of 

NCDs. The guideline is intended for a wide audience including government o�cials, 

scientists, the food industry and other partners involved in the development, design 

and implementation of policies and programmes in public health nutrition.

1  The term “free sugars” was used by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the 
Prevention of Chronic Diseases (3) when updating the population nutrient intake goals, which were originally 
established by the WHO Study Group in 1989 (4). The term “free sugars” was referred to in the 2002 WHO/FAO Expert 
Consultation as “all monosaccharides and disaccharides added to foods by the manufacturer, cook or consumer, 
plus sugars naturally present in honey, syrups and fruit juices” (3). However, as noted in the Remarks section under 
the Recommendations, the term has been further elaborated for this guideline by the WHO Nutrition Guidance 
Expert Advisory Group (NUGAG) Subgroup on Diet and Health as follows: “Free sugars include monosaccharides and 
disaccharides added to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in 
honey, syrups, fruit juices and fruit juice concentrates”.

2 See the section on “Guideline development process” (p.8) for more details.

3 Overweight and obesity are de�ned as follows:
- Children (<5 years):

Overweight:  weight for height >+2 standard deviations (SD) of the WHO Child Growth Standards median

- School-aged children and adolescents (5–19 years):

Overweight:  body mass index (BMI)-for-age >+1 SD of the WHO growth reference for school-aged children  
and adolescents (equivalent to BMI 25 kg/m2 at 19 years)

Obesity:  >+2 SD of the WHO growth reference for school-aged children and adolescents 
(equivalent to BMI 30 kg/m2 at 19 years)

-  Adults (≥20 years):

Overweight:  BMI ≥25 kg/m2

Obesity:  BMI ≥30 kg/m2

Scope and purpose
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Background

This document presents the key recommendations and a summary of the supporting 

evidence. Further details of the evidence base are provided in Annex 1 and in other 

documents listed in the references.

NCDs are the leading causes of death and were responsible for 38 million (68%) of 

the world’s 56 million deaths in 2012 (1). More than 40% of those deaths (16 million) 

were premature (i.e. under the age of 70 years). Almost three quarters of all NCD 

deaths (28 million), and the majority of premature deaths (82%), occurred in low- 

and middle-income countries. Modi�able risk factors such as poor diet and physical 

inactivity are some of the most common causes of NCDs; they are also risk factors for 

obesity – an independent risk factor for many NCDs – which is also rapidly increasing 

globally (2). A high level of free sugars intake is of concern because of its association 

with poor dietary quality, obesity and risk of NCDs (3, 4).

The term “sugars” includes intrinsic sugars, which are those incorporated within 

the structure of intact fruit and vegetables; sugars from milk (lactose and galactose); 

and free sugars, which are monosaccharides and disaccharides added to foods and 

beverages by the manufacturer, cook or consumer, and sugars naturally present in 

honey, syrups, fruit juices and fruit juice concentrates. 

Because there is no reported evidence of adverse e�ects of consumption of 

intrinsic sugars and sugars naturally present in milk, the recommendations of this 

guideline focus on the e�ect of free sugars intake. For the �rst time in 1989, the WHO 

Study Group established a dietary goal for free sugars intake of less than 10% of total 

energy intake (4), and this was reiterated by the Joint WHO/FAO Expert Consultation 

on Diet, Nutrition and the Prevention of Chronic Diseases in 2002 (3). 

Free sugars contribute to the overall energy density of diets, and may promote 

a positive energy balance (5-7). Sustaining energy balance is critical to maintaining 

healthy body weight and ensuring optimal nutrient intake (8). There is increasing 

concern that intake of free sugars – particularly in the form of sugar-sweetened 

beverages – increases overall energy intake and may reduce the intake of foods 

containing more nutritionally adequate calories, leading to an unhealthy diet, weight 

gain and increased risk of NCDs (9-13). Another concern is the association between 

intake of free sugars and dental caries, which has received increasing interest in recent 

years (3, 4, 14-16). Dental diseases are the most prevalent NCDs globally (17, 18) and, 

although great improvements in prevention and treatment of dental diseases have 

occurred in the past decades, problems still persist, causing pain, anxiety, functional 

limitation (including poor school attendance and performance in children) and 

social handicap through tooth loss. The treatment of dental diseases is expensive, 

consuming 5–10% of health-care budgets in industrialized countries, and would 

exceed the entire �nancial resources available for the health care of children in most 

lower income countries (17, 19).
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Guideline development process

This guideline was developed in accordance with the WHO evidence-informed 

guideline development procedures outlined in the WHO handbook for guideline 

development (20).

Development of this guideline was undertaken by the WHO Department of 

Nutrition for Health and Development (NHD), in partnership with the members 

of the WHO Secretariat (Annex 2). The work was guided by the WHO Steering 

Committee for Nutrition Guideline Development (Annex 3), which provided overall 

supervision of the guideline development process. The WHO Secretariat and the 

Steering Committee included representatives from all departments of WHO with 

an interest in the provision of scienti�c advice on nutrition. Two additional groups 

were formed – a guideline development group and an external peer-review group 

– as outlined below.

Guideline development group

The guideline development group – entitled the WHO Nutrition Guidance Expert 

Advisory Group (NUGAG) Subgroup on Diet and Health – was convened to support 

the development of this guideline (Annex 4). This group included experts who had 

previously participated in various WHO expert consultations or were members of the 

WHO expert advisory panels, and others identi�ed through open calls for experts. 

In forming this group, the WHO Secretariat took into consideration the need for a 

balanced gender mix, expertise from multiple disciplinary areas and representation 

from all WHO regions. E�orts were made to include subject-matter experts (e.g. in 

nutrition, epidemiology, paediatrics and physiology); experts in systematic review, 

programme evaluation and Grading of Recommendations Assessment, Development 

and Evaluation (GRADE) methodologies; and representatives of potential stakeholders 

(e.g. programme managers, policy advisers and other health professionals involved 

in the health-care process). Representatives of commercial organizations were not 

invited to participate because the inclusion of such individuals is considered to 

be inappropriate for membership of any WHO guideline group because of actual, 

potential and perceived con�icts of interest. External resource persons – including 

subject-matter experts and systematic review and GRADE methodologists – were 

invited to the NUGAG meetings as observers to provide technical input and to present 

systematic reviews. These individuals did not participate in the decision-making 

processes. NUGAG’s role was to advise WHO on the choice of outcomes important 

for decision-making, and on interpretation of the evidence for the development of 

recommendations.

External peer-review group

The WHO Secretariat selected, as external peer reviewers, representatives of public 

institutions that are members of the WHO Global Network of Institutions for Scienti�c 

Advice on Nutrition,1 subject-matter experts (including those in dentistry) and other 

stakeholders (including practitioners and editors of scienti�c journals). As with the 

1 NHD established the WHO Global Network of Institutions for Scienti�c Advice on Nutrition in 2010 to bring together 
the main public institutions that set guidelines for diet- and nutrition-related guidelines and guidance for their 
national governments, thus creating synergy and avoiding duplication of e�orts (36).

Advisory groups

http://apps.who.int/iris/bitstream/10665/145714/1/9789241548960_eng.pdf
http://apps.who.int/iris/bitstream/10665/145714/1/9789241548960_eng.pdf
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selection process for the guideline development group, this external peer-review 

group was selected taking into account the need for geographical and gender 

balance, to provide diverse and representative perspectives. The external peer-

review group was asked to review the draft guideline to identify any errors or missing 

information before �nalization of the guideline. The external peer reviewers who 

provided comments on the draft guideline are listed in Annex 5. 

Public consultation

A public consultation was held during the planning stages of guideline development. 

The consultation called for comments on the scope of the guideline and on the 

speci�c research questions to be addressed and outcomes to be investigated in 

the systematic literature reviews. A call for comments was also posted on the NHD 

website, and disseminated through the electronic mailing lists of NHD (>4000 

addressees) and of the United Nations (UN) Standing Committee on Nutrition (also 

>4000 addressees). 

Through this public consultation, 16 comments were received from various 

stakeholders, including representatives of government agencies, academic 

institutions, nongovernmental organizations (NGOs) and food industries. The 

comments were reviewed and assessed by the WHO Secretariat, and then presented 

for review – along with the WHO Secretariat’s assessment – to the NUGAG Subgroup 

on Diet and Health.

Through a similar process, a public consultation was held to call for comments 

on the draft guideline before its �nalization. A total of 173 comments were received, 

from representatives of 24 government agencies, two UN agencies, 52 NGOs, 54 

industry organizations and associations, 31 academic institutions and 10 other 

interested individuals. These comments were also reviewed by the WHO Secretariat, 

and were assessed and considered when �nalizing the guideline. 

A list of people who submitted comments in response to the public consultations, 

summaries of their comments and the assessment of the received comments by the 

WHO Secretariat are available on the NHD website.1

1  http://www.who.int/nutrition/topics/advisory_group/nugag_dietandhealth/en/

http://www.who.int/nutrition/topics/advisory_group/nugag_dietandhealth/en/
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Scoping of the 
guideline, evidence 

appraisal and 
decision-making

WHO developed an initial set of questions to be addressed in the guideline. The questions 

were based on the needs of Member States and international partners for policy and 

programme guidance. The population, intervention, comparison and outcome (PICO) 

format was used in generating the questions (Annex 6). The PICO questions were �rst 

discussed and reviewed by the WHO Secretariat and the WHO Steering Committee for 

Nutrition Guideline Development, and were then made available for public comment in 

February 2010. Feedback was received from a total of 16 individuals and organizational 

stakeholders, and the questions were adapted as necessary.

The draft set of PICO questions was presented to the NUGAG Subgroup on Diet and 

Health during its �rst meeting on 22–25 February 2010. During that meeting, the guideline 

topic was introduced, the scope of the guideline and the PICO questions were discussed, 

and outcomes and populations were ranked in importance by NUGAG members. The 

prioritization of the PICO questions de�ned the scope of the evidence to be used in 

informing development of the guideline. Subsequent to the meeting, WHO commissioned 

several systematic reviews and meta-analyses to address the PICO questions.

During the NUGAG meeting in February 2010, the anticipated di�culties in identifying 

su�cient data on weight gain, especially from developing countries, were discussed. To 

address this potential limitation, a number of NUGAG members from developing countries 

o�ered to share available country data. Additionally, to achieve systematic collection of 

“best available data and evidence” from developing countries, in August 2010 WHO sent 

out a call for data to all countries, through the WHO regional o�ces. Identi�ed data were 

then reviewed and evaluated to determine whether they could be included in the review 

and analysis; no data met the inclusion criteria described in the PICO questions in Annex 6. 

A follow-up meeting of the NUGAG Subgroup on Diet and Health was held on 14–17 

March 2011, at which preliminary outcomes of the systematic reviews were discussed. 

At this follow-up meeting, NUGAG members requested further analyses, including the 

preparation of GRADE evidence pro�les, which had not previously been included in 

the reviews. The NUGAG Subgroup on Diet and Health continued to review and discuss 

the evidence presented, and the GRADE assessment of the quality of evidence, at their 

subsequent meetings (held on 29 November – 2 December 2011, 27–30 March 2012 and 

4–7 March 2013), and �nalized the draft recommendations through consensus. 

The systematic reviews and the GRADE evidence pro�les for each of the critical 

outcomes were used for drafting the recommendations. When determining the 

strength of each recommendation, the NUGAG members considered various factors, 

including the overall quality of the evidence, the desirable and undesirable e�ects 

of the recommendation, values and preferences related to the recommendation 

in di�erent settings, and the feasibility and cost of the options available to public 

health authorities in implementing the recommendation in di�erent settings. These 

�ndings are summarized in Annex 7. The classi�cation was discussed among the 

NUGAG members, the invited external resource persons and the members of the 

WHO Secretariat present at the meeting. The �nal wording of the recommendations 

and their strength were based on the consensus of members of the WHO Secretariat 

present and the NUGAG members only. There were no strong disagreements among 

the NUGAG members on any aspect of the guideline.
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According to the rules in the WHO Basic documents (37), all experts participating in 

WHO meetings must declare any interest relevant to the meeting before participating. 

Declaration of interest forms were reviewed by the WHO Secretariat in consultation 

with the WHO Legal O�ce when �nalizing the composition of the NUGAG Subgroup 

on Diet and Health. In addition, each participant verbally declared his or her interests 

at the start of each meeting. The procedures for management of interests outlined 

in the WHO Guidelines for declaration of interests for WHO experts (38) were strictly 

followed. The potential interests declared by members of the NUGAG Subgroup 

on Diet and Health and experts who participated in NUGAG meetings as external 

resource persons are summarized in Annex 8.

Similarly, declaration of interest forms from external peer reviewers were 

assessed by the WHO Secretariat, and the summaries of those declared interests are 

also provided in Annex 8. 

People who submitted comments in response to the public consultation were 

also asked to �ll in the declaration of interest forms, so that the nature of their interests 

could be understood when reviewing and assessing their comments.

Management of 

con�icts of interest

http://apps.who.int/gb/bd/
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Summary of evidence

Two systematic reviews were commissioned1, 2 to assess the e�ects of increasing or 

decreasing intake of free sugars on excess weight gain and dental caries – two health 

outcomes identi�ed as critical in relation to free sugars intake. Initially, several other 

outcomes, such as diabetes and cardiovascular disease (CVD), were also considered 

by the NUGAG Subgroup on Diet and Health. However, after extensive discussions, it 

was decided that excess weight gain and dental caries should be the key outcomes 

of concern in relation to free sugars intake. Risk of developing type 2 diabetes and 

CVD is often mediated through the e�ects of overweight and obesity, among other 

risk factors. Therefore, measures aimed at reducing overweight and obesity are likely 

to also reduce the risk of developing type 2 diabetes and CVD, and the complications 

associated with those diseases. 

The speci�c research questions guiding the systematic reviews undertaken were:

• What is the e�ect of a decrease or increase in free sugars intake in adults and

children?

• What is the e�ect of restricting intake of free sugars to below 10% of total

energy?3

The systematic review on body weight (39) examined the e�ects of free sugars intake 

on excess adiposity; that is, whether reducing or increasing the intake of free sugars 

in�uences measures of body weight in adults and children, and whether current 

evidence provides support for the existing recommendation to reduce intake of 

free sugars to less than 10% of total energy intake. Body weight was selected as 

an outcome, in view of the extent to which comorbidities of obesity contribute to 

the global burden of NCDs. Studies that included interventions involving advice to 

decrease or increase intake of free sugars, or sugar-containing foods or beverages, 

without emphasizing the need to achieve weight loss, were included in the review. In 

addition, evidence for di�erences between higher and lower free sugars intake was 

assessed from randomized controlled trials (RCTs) in which free sugars intake was 

altered but total energy intake was strictly controlled (i.e. isoenergetic). Trials that were 

speci�cally designed to achieve weight loss were excluded. It was acknowledged that 

the studies identi�ed by this approach would inevitably be heterogeneous, that it 

would be di�cult to disentangle the e�ects of a number of di�erent dietary changes 

that might occur as a consequence of altering intake of free sugars, and that it might 

be di�cult to identify a continuous relationship (dose–response) between intake of 

free sugars and body weight. 

1 A systematic review on free sugars intake and body weight was originally commissioned from the research team 
at the WHO Collaborating Centre at Durham University in the United Kingdom of Great Britain and Northern Ireland 
(UK) headed by Professor Carolyn Summerbell, because this team has conducted various systematic reviews on 
obesity-related issues including several Cochrane reviews. Due to unforeseen circumstances, responsibility for the 
review was then transferred to the WHO Collaborating Centre at the University of Otago in New Zealand and the 
review was led by Dr Lisa Te Morenga, a faculty member at the University. 

2 A systematic review on dental caries was commissioned from the research team at the WHO Collaborating Centre at 
Newcastle University in the UK, headed by Professor Paula Moynihan.

3 Less than 10% of total energy intake is the existing population nutrient intake goal for free sugars (3). 

Body weight
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The systematic review of the e�ect of intake of free sugars on body weight 

included 30 of the 7895 RCTs and 38 of the 9445 cohort studies initially identi�ed 

as meeting the inclusion criteria. Meta-analysis of the �ve trials in adults with ad 

libitum diets (i.e. no strict control on food intake) found that reduced intake of free 

sugars was associated with a decrease in body weight (–0.80 kg; 95% con�dence 

interval [CI]: –1.21, –0.39). Meta-analysis of the 10 trials that involved increasing 

sugars intake (mostly sugar-sweetened beverages) suggested a comparable weight 

increase (0.75 kg; 95% CI: 0.30, 1.19). Meta-analysis of the 11 trials that examined 

isoenergetic exchanges of free sugars with other carbohydrates showed no change 

in body weight (0.04 kg; 95% CI: –0.04, 0.13). 

The review identified five trials in children in which the intervention involved 

recommendations to reduce sugar-sweetened foods and beverages, but these 

trials were characterized by generally low compliance with dietary advice, and 

showed no overall change in body weight as measured by standardized body 

mass index (BMI) or BMI z score (0.09; 95% CI: –0.14, 0.32). However, meta-analysis 

of five prospective cohort studies, with follow-up times of 1 year or more, found 

that those children with the highest intakes of sugar-sweetened beverages had 

a greater likelihood of being overweight or obese than those children with the 

lowest intakes (odds ratio [OR] 1.55; 95% CI: 1.32, 1.82). Significant heterogeneity 

was evident in one of the meta-analyses, and some trials were subject to potential 

bias that could have influenced the findings; nevertheless, sensitivity analyses 

showed that the trends were consistent and associations remained, even when 

excluding data from the potentially biased studies and studies contributing 

most to the observed heterogeneity. 

The overall quality of the available evidence for changes in body weight in 

relation to both increasing and decreasing free sugars intake in adults was considered 

to be moderate; this was due to downgrading for possible biases identi�ed in a 

minority of studies and potential publication bias because of the small number of trials 

identi�ed (Annex 1). In children, the quality of evidence for an association between a 

reduction in free sugars intake and reduced body weight was similarly considered to be 

moderate, whereas the quality of the evidence for an association between an increase 

in free sugars intake and increased body weight was considered to be low (Annex 1). 

The systematic review on dental caries addressed the relationship between the level 

of free sugars intake and dental caries in adults and children (40). A literature search 

for studies conducted in adults identi�ed two non-randomized intervention trials and 

two observational studies (cross-sectional studies) that met the inclusion criteria. In 

addition, one ecological study conducted in both adults and children was identi�ed. 

No RCTs or longitudinal cohort studies were identi�ed that met the inclusion criteria. 

The studies included about 1200 participants in total, and all studies in adults were 

conducted in industrialized countries.

A literature search for studies conducted in children identi�ed one non-

randomized intervention study and 50 observational studies that met the inclusion 

criteria. The observational studies included eight longitudinal cohort studies, 20 

ecological studies (including one with both adults and children) and 22 cross-

Dental caries



WHO| Guideline Sugars intake for adults and children14

sectional studies. No RCTs were identi�ed that met the inclusion criteria. Without 

including estimates on sample or population size from the population or ecological 

studies, the studies included more than 260 000 participants.

Among the 47 studies that reported at least one positive association between 

sugars intake and dental caries, 42 were conducted in children, four in adults and 

one in a mixed population of both adults and children. Six studies reported both 

positive and null �ndings, depending on the age or ethnic group of the participants; 

seven studies reported null �ndings in all measured associations; and two studies 

reported at least one negative association. Positive associations between free sugars 

intake and dental caries were detected in all ages (including <5 years to >65 years); in 

developing, transitional and industrialized countries; and in all decades of publication 

of results. Overall, the evidence suggests a positive association between amount of 

free sugars intake and dental caries in both children and adults. 

The overall quality of the evidence pertaining to dental caries was generated 

from the eight cohort studies analysed (Annex 1). None of the studies were excluded 

on the basis of quality. Seven of the eight studies reported higher dental caries with 

higher sugars intake. Six of the eight studies accounted for �uoride exposure. For the 

analysis relating to dental caries in adults, data were not downgraded for indirectness, 

although all cohort studies were conducted in children. The etiology of dental caries 

is the same in children and adults and, because dental caries tracks from childhood 

to adulthood, the negative health e�ects of dental caries are cumulative. Five of the 

eight cohort studies enabled the comparison of dental caries development when 

free sugars intake was equivalent to an amount less than 10% of total energy intake 

or more than 10% of total energy intake. All of these studies reported higher levels 

of dental caries when the amount of free sugars intake was more than 10% of total 

energy intake compared with it being less than 10% of total energy intake. 

The data extracted from the cohort studies was not suitable for pooling and 

subsequent meta-analysis because of the high degree of variability in how the data 

were reported. This variability included di�erences in selection and reporting of 

outcomes, study populations, types of interventions, how sugars intake and caries 

were measured and analyses were performed, the types of sugars reported on, 

and the availability of information on level of �uoride exposure. Overall e�ect and 

quality of evidence for free sugars intake and dental caries was determined based on 

qualitative analysis of all relevant cohort studies. 

Three national population studies were identi�ed that enabled comparison of 

dental caries levels when annual per capita free sugars intake was less than 10 kg/person/

year (about 5% of total energy intake), compared with more than 10  kg/person/

year but below 18.25 kg/person/year (about 10% of total energy intake). In all three 

studies, lower levels of dental caries development were observed when per capita 

free sugars intake was less than 10  kg/person/year. Across all studies, a log-linear 

dose–response relationship was also observed at free sugars intakes well below 

10 kg/person/year (i.e. <5% of total energy intake). 
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All three population studies were conducted in Japan on children with low 

�uoride exposure. However, dental caries persists in �uoridated populations, 

especially in adults (41, 42); therefore, all populations, irrespective of �uoride 

exposure, could potentially bene�t from a low level of free sugars intake to protect 

against dental caries.

For the systematic review on dental caries, in most studies identi�ed, dental 

caries was diagnosed at the level of cavitation (i.e. advanced stage).1 However, the 

pathological process of dental caries begins with pre-cavitation damage (43, 44), 

which may occur at amounts of sugars intake below that associated with limited or 

no cavities. The negative health e�ects of dental caries are cumulative because the 

disease is the result of lifelong exposure to the dietary risk factor (i.e. free sugars). 

Being free of cavities in childhood does not mean being caries-free for life, and most 

dental caries is now occurring in adults (41, 45-47). Therefore, even a small reduction 

in risk of dental caries in childhood is of signi�cance in later life. 

1 Some modern dental surveys in industrialized countries use dental caries scoring systems such as the International 
Caries Detection and Assessment System (ICDAS) (https://www.icdas.org/), which is an integrated system for 
measuring dental caries that diagnoses the disease at both the pre-cavitation stage and the cavitation stage.

https://www.icdas.org/
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Recommendations and remarks

• WHO recommends a reduced intake of free sugars throughout the lifecourse

(strong recommendation1).

• In both adults and children, WHO recommends reducing the intake of free

sugars to less than 10% of total energy intake2 (strong recommendation).

• WHO suggests a further reduction of the intake of free sugars to below 5% of

total energy intake (conditional recommendation3).

• Free sugars include monosaccharides and disaccharides added to foods

and beverages by the manufacturer, cook or consumer, and sugars naturally

present in honey, syrups, fruit juices and fruit juice concentrates.

• For countries with a low intake of free sugars, levels should not be increased.

Higher intakes of free sugars threaten the nutrient quality of diets by

providing signi�cant energy without speci�c nutrients (3).

• These recommendations were based on the totality of evidence reviewed

regarding the relationship between free sugars intake and body weight (low

and moderate quality evidence) and dental caries (very low and moderate

quality evidence).

• Increasing or decreasing free sugars is associated with parallel changes in

body weight, and the relationship is present regardless of the level of intake

of free sugars. The excess body weight associated with free sugars intake

results from excess energy intake.

• The recommendation to limit free sugars intake to less than 10% of total

energy intake is based on moderate quality evidence from observational

studies of dental caries.

• The recommendation to further limit free sugars intake to less than 5% of

total energy intake is based on very low quality evidence from ecological

studies in which a positive dose–response relationship between free sugars

intake and dental caries was observed at free sugars intake of less than 5% of

total energy intake.

2 Total energy intake is the sum of all daily calories/kilojoules consumed from food and drink. Energy comes from 
macronutrients, such as fat (9 kcal/37.7 kJ per gram), carbohydrate (4 kcal/16.7 kJ per gram) including total sugars 
(free sugars + intrinsic sugars + milk sugars) and dietary �bre, protein (4  kcal/16.7 kJ per gram) and ethanol (i.e. 
alcohol) (7 kcal/29.3 kJ per gram). Total energy intake is calculated by multiplying these energy factors by the number 
of grams of each type of food and drink consumed and then adding all values together. A percentage of total energy 
intake is therefore a percentage of total calories/kilojoules consumed per day.

3 Conditional recommendations are made when there is less certainty “about the balance between the bene�ts 
and harms or disadvantages of implementing a recommendation” (20). This means that “policy-making will require 
substantial debate and involvement of various stakeholders” (20) for translating them into action.

Recommendations

Remarks

1 Strong recommendations indicate that “the desirable effects of adherence to the recommendation outweigh 
the undesirable consequences” (20). This means that “the recommendation can be adopted as policy in most 
situations” (20).
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• The recommendation to further limit free sugars intake to less than 5% of

total energy intake, which is also supported by other recent analyses (15,

16), is based on the recognition that the negative health e�ects of dental

caries are cumulative, tracking from childhood to adulthood (21, 22). Because

dental caries is the result of lifelong exposure to a dietary risk factor (i.e. free

sugars), even a small reduction in the risk of dental caries in childhood is of

signi�cance in later life; therefore, to minimize lifelong risk of dental caries,

the free sugars intake should be as low as possible.

• No evidence for harm associated with reducing the intake of free sugars to

less than 5% of total energy intake was identi�ed.

• Although exposure to �uoride reduces dental caries at a given age, and

delays the onset of the cavitation process, it does not completely prevent

dental caries, and dental caries still progresses in populations exposed to

�uoride (23-35).

• Intake of free sugars is not considered an appropriate strategy for increasing

caloric intake in individuals with inadequate energy intake if other options

are available.

• These recommendations do not apply to individuals in need of therapeutic

diets, including for the management of severe and moderate acute

malnutrition. Speci�c guidelines for management of severe and moderate

acute malnutrition are being developed separately.
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Dissemination, translation and implementation, and 

monitoring and evaluation

The guideline will be disseminated through the:

• WHO e-Library of Evidence for Nutrition Actions (eLENA),1 which is an online

library of evidence-informed guidance for nutrition interventions that

provides policy-makers, programme managers, health workers, partners,

stakeholders and other interested actors with access to the latest nutrition

guidelines and recommendations, as well as complementary documents,

such as systematic reviews, and biological, behavioural and contextual

rationales for the e�ectiveness of nutrition actions;

• NHD website, along with the Executive summary in all six o�cial WHO

languages; and

• mailing lists of NHD (>4000 addressees) and the UN Standing Committee on

Nutrition (also >4000 addressees).

This guideline should be used in conjunction with other nutrient guidelines and dietary 

goals, in particular those related to fats and fatty acids (including saturated fatty acids and 

trans-fatty acids), to guide e�ective public health nutrition policies and programmes to 

promote a healthy diet. The recommendations in this guideline can be:

• used by policy-makers and programme managers to:

- assess current intake of free sugars of their populations relative to a 

benchmark; and

- develop measures to reduce intake of free sugars, where necessary, 

through a range of public health interventions; measures and 

interventions that are already being implemented by countries include 

food and nutrition labelling, consumer education, regulation of 

marketing of food and non-alcoholic beverages that are high in free  

sugars, and �scal policies targeting foods and beverages that are high  

in  free sugars;

• used to develop a strategy to reformulate food products; in particular,

processed foods that are high in free sugars; and

• translated at the country-level into culturally and contextually speci�c food-

based dietary guidelines that take into account locally available food and

dietary customs.

Providing overall dietary guidance is outside the scope of this guideline, because 

such guidance should be based on overall dietary goals that consider all required 

nutrients. However, it is feasible to achieve the recommendations in this 

guideline while respecting national dietary customs, because a wide variety of 

whole and fresh foods are naturally low in sugars. 

1 http://www.who.int/elena/en/

Translation and 

implementation

Dissemination

http://www.who.int/elena/en/
http://www.who.int/elena/en/
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The impact of this guideline can be evaluated by assessing its adoption and 

adaptation across countries. Evaluation at the global level will be through the WHO 

Global database on the Implementation of Nutrition Action (GINA)1 – a centralized 

platform developed by NHD for sharing information on nutrition actions in public 

health practice implemented around the world. GINA currently contains information 

on about 1400 policies (including laws and legislation), and 2500 nutrition actions and 

programmes being implemented in 184 countries. GINA will be expanded in 2015 to 

include the country implementation of dietary guidelines. By sharing programmatic 

implementation details, speci�c country adaptations and lessons learnt, GINA will 

be able to provide examples of how guidelines are being translated into nutrition 

actions and national dietary guidelines in various countries.

1 http://www.who.int/nutrition/gina/en/index.html

Monitoring 

and evaluation 

of guideline 

implementation

http://www.who.int/nutrition/gina/en/index.html
http://www.who.int/nutrition/gina/en/index.html
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Research gaps and future initiatives

Based on the results of the systematic reviews and discussions with the NUGAG 

Subgroup on Diet and Health, a number of pending questions and implications for 

future research were identi�ed, as outlined below.

• Questions and research implications relevant to obesity and related NCDs:

- Need for systematic reviews and meta-analyses relating free sugars  

intake to blood lipid levels, blood pressure and diabetes-related outcomes 

(i.e. glucose, insulin, metabolic syndrome, prediabetes and insulin  

 resistance).

- Need for longer term (>8 weeks) controlled trials of the e�ect of increasing 

or decreasing free sugars intake on body weight in free-living 

individuals, because most of the available evidence is from short-term trials. 

- Need to assess thresholds above which the consumption of free sugars  

increases the risk of unhealthy weight gain, obesity and other related NCDs.

- Need to evaluate di�erent behavioural-change approaches to promote 

the  reduction of free sugars intake; in particular, the intake of 

sugar-sweetened beverages, which is identi�ed as a behavioural risk factor

contributing to calorie overconsumption, especially among children (48).

• Questions and research implications relevant to dental caries:

- Need to undertake new cohort studies with improved methodology for  

assessing dietary intake in areas that have or have not been �uoridated. It  

will  be di�cult to undertake clinical trials, but undertaking studies 

with improved dietary assessment would make it possible to more rigorously 

review threshold issues.

WHO regularly updates its guidelines and recommendations to re�ect the latest 

scienti�c and medical knowledge; hence, updating of this guideline is part of the 

ongoing e�orts of WHO to update existing dietary goals for the prevention of NCDs. 

It is planned that the recommendations in this guideline will be reviewed in 2020. 

If new data and information are available at that time, a guideline review group 

will be convened to evaluate the new evidence and revise the recommendations. 

NHD, together with partners in other departments within the WHO Secretariat, will 

be responsible for coordinating the updating of the guideline, following the formal 

procedure of the WHO handbook for guideline development (20). At the time the 

guideline is due for review, WHO will welcome suggestions for additional questions 

that could be addressed in the guideline.

Updating the 

guideline

Implications for 

future research

http://apps.who.int/iris/bitstream/10665/145714/1/9789241548960_eng.pdf
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Annex 1: GRADE evidence pro�les1

Table 1: GRADE evidence pro�le for the e�ect of a reduction in free sugars intake in adults

Authors: Lisa Te Morenga, Paula Moynihan, Sarah Kelly and Jim Mann

Question: What is the e�ect of a reduction in free sugars intake in adults? 

Setting: General adult population

Quality assessment No. of participants

E�ect 

(95% CI)
Quality

No. of studies Design Risk of bias Inconsistency Indirectness Imprecision
Other 

considerations
Free sugar 
reductiona

Control

Body weight (follow-up 10 weeks to 8 months; measured in kg; better indicated by lower values)

5
Randomized 

trials

Serious risk of 

biasb

No serious 

inconsistency

No serious 

indirectness

No serious 

imprecision

No publication 

bias detectedc 397 414
MD 0.80 lower 

(1.21 to 0.39 lower)

⊕⊕⊕⊝ 

MODERATE

Dental caries (follow-up 1–8 years; measured with standard indices)

8
Observational 

studiesd

No serious risk 

of biase

No serious 

inconsistencyf

No serious 

indirectnessg

No serious 

imprecision

Large e�ect 

sizeh
2879i Not pooled

⊕⊕⊕⊝
MODERATE

CI, con�dence interval; MD, mean di�erence
a  Participants in this group reduced free sugar intake relative to the control group, which was allowed to consume their normal level of free sugars. This de�nition applies only to the randomized trials for body weight.
b  Three trials reported data only for those participants who completed the trial, which could result in an overestimation of the e�ect, but this was not deemed su�cient justi�cation for downgrading.
c  Publication bias was di�cult to ascertain, given that only �ve studies were included in the analysis. The evidence was not downgraded for publication bias.
d  Eight cohort studies contributed to the assessment of the e�ect of sugars intake on dental caries.  
e  There was no evidence of risk of bias. Six of the eight studies accounted for �uoride exposure, and a consistent association between free sugars intake and caries was detected. 
f  There was no evidence of inconsistency. The results from seven of the eight studies found higher levels of dental caries with higher sugars intake. As the data were not suitable for pooling, heterogeneity could  
 not be formally assessed. 
g  Evidence was not downgraded for indirectness for the following reasons: 

• All eight cohort studies were conducted exclusively in children; however, the etiology of dental caries is the same in children and adults (although enamel of the primary dentition is softer and more 
vulnerable to demineralization by plaque acid). Although there were no cohort studies conducted in adults, data from all �ve studies of other study design in adults included in the systematic review detected 
a statistically signi�cant positive relationship between dietary free sugars and levels of dental caries. The negative health e�ects of dental caries are cumulative, tracking from childhood (permanent dentition) 
to adulthood. Four of the eight cohort studies included permanent dentition.

• Studies were conducted in populations worldwide – Argentina, Brazil, England, Finland, South Africa, Sweden and the United States. 
• Six of the eight cohort studies directly reported on consumption of free sugars or components of free sugars, such as added sugars. Rugg-Gunn et al. (26) initially reported on total sugars intake, but 

subsequently assessed the percentage of added sugars in their original cohort study and con�rmed that there was a positive correlation between total sugars intake and added sugars intake (49). Burt et al. 
(34) intended to measure various sugars, but were unable to do so because the relevant food composition data were not available to them at the time of the study. Given the results of the analysis of Rugg-
Gunn et al. (49), it was considered that a similar relationship between total sugars intake and added sugars intake would apply to the Burt et al. cohort study. The Burt et al. study was, therefore, retained in the 
analysis. 

h  Data from the eight cohort studies were not suitable for pooling; however, there was evidence for a large e�ect in some of the individual cohort studies: Rodrigues et al. reported that children with high levels  
of sugars intake were 2.75 times more likely to have higher caries increment than those with lower levels of sugars intake (OR 2.75; 95% CI: 1.29, 5.85) (50); Rugg-Gunn et al. reported results of regression analysis  
of DMFS increment by amount of free sugars consumed, which indicated that there was an average increase of 1.28 DMFS (95% CI: 0.10, 2.46) over 2 years with each rise of 100 g/day of free sugars consumed   
(26); Ruottinen et al. reported DMFT in the high sugars group of 1.4 (SD 2.0) compared with 0.5 (SD 1.1) in the low sugars group, with a mean dmft/DMFT in the high sugars group of 3.9 (SD 3.9)  
and in the low sugars group of 1.9 (SD 2.5) and dmft of 2.7 (SD 3.3) for the high sugars group and 1.1 (SD 1.2) for the low sugars group (25); and the study by Battelino et al. supports a large e�ect but  
this is likely to be an overestimate due to confounding by socioeconomic status (51). Other studies did not report an e�ect size for caries. Additionally, the dose–response e�ect noted in the Rugg-Gunn et al.   
cohort study (26) was supported by ecological studies. Upgraded once for large e�ect size.

i  Total number of participants from the eight cohort studies.

CI, con�dence interval; DMFS, decayed, missing or �lled (dental) surfaces; DMFT, decayed, missing or �lled teeth; dmft/DMFT, decayed, missing or �lled primary 

dentition and/or decayed, missing or �lled teeth; OR, odds ratio; SD, standard deviation

1  The GRADE evidence pro�les incorporated the discussions and inputs from the NUGAG Subgroup on Diet and Health, based on the outcomes of the systematic reviews (39, 40). 
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Table 2: GRADE evidence pro�le for the e�ect of an increase in free sugars intake in adults

Authors: Lisa Te Morenga, Paula Moynihan, Sarah Kelly and Jim Mann

Question: What is the e�ect of an increase in free sugars intake in adults? 

Setting: General adult population

Quality assessment No. of participants

E�ect 

(95% CI)
Quality

No. of studies Design Risk of bias Inconsistency Indirectness Imprecision
Other 

considerations
Free sugar 
increasea

Control

Body weight (follow-up 2 weeks to 6 months; measured in kg; better indicated by lower values)

10
Randomized 

trialsb

No serious risk 

of biasc

No serious 

inconsistencyd

No serious 

indirectnesse

No serious 

imprecision

Potential publi-

cation biasf 251 258
MD 0.75 higher 

(0.30 to 1.19 higher)

⊕⊕⊕⊝ 

MODERATE

Dental caries (follow-up 1–8 years; measured with standard indices)

8
Observational 

studiesg

No serious risk 

of biash

No serious 

inconsistencyi

No serious 

indirectnessj

No serious 

imprecision

Large e�ect 

sizek
2879l Not pooled

⊕⊕⊕⊝ 

MODERATE

CI, con�dence interval; MD, mean di�erence
a  Participants in this group increased free sugar intake relative to the control group, which was allowed to consume their normal level of free sugars or reduce their free sugars intake. This de�nition applies only to the  
 randomized trials for body weight.
b  It is unclear whether the study by Szanto and Yudkin (52) was randomized, but removal of that study does not change the overall conclusion (MD 0.83; 95% CI: 0.30,1.36).
c  One trial (53) reported data for those participants who completed the trial that had potential for bias; however, removal of that study does not change the overall conclusion (MD 0.83; 95% CI: 0.31,1.35).
d  Although there is some indication of statistical heterogeneity, the studies show a consistent positive e�ect of increased free sugars intake on weight change.
e  These short-term studies were of su�cient duration to detect a change on the evidence of interest; thus, the data provide relevant evidence for an association between increased free sugars intakes and weight gain. 
f  The funnel plot is suggestive of publication bias; therefore, the evidence was downgraded.
g  Eight cohort studies contributed to the assessment of the e�ect of sugars intake on dental caries.
h  There was no evidence of risk of bias. Six of the eight studies accounted for �uoride exposure, and consistent association between free sugars intake and caries was detected.
i   There was no evidence of inconsistency. The results from seven of the eight studies found higher levels of dental caries with higher sugars intake. As the data were not suitable for pooling, heterogeneity could   
 not be formally assessed.
j  Evidence was not downgraded for indirectness for the following reasons: 

• All eight cohort studies were conducted exclusively in children; however, the etiology of dental caries is the same in children and adults (although enamel of the primary dentition is softer and more 
vulnerable to demineralization by plaque acid). Although there were no cohort studies conducted in adults, data from all �ve studies of other study design in adults included in the systematic review detected 
a statistically signi�cant positive relationship between dietary free sugars and levels of dental caries. The negative health e�ects of dental caries are cumulative, tracking from childhood (permanent dentition) 
to adulthood. Four of the eight cohort studies included permanent dentition.

• Studies were conducted in populations worldwide – Argentina, Brazil, England, Finland, South Africa, Sweden and the United States. 
• Six of the eight cohort studies directly reported on consumption of free sugars or components of free sugars, such as added sugars. Rugg-Gunn et al. (26) initially reported on total sugars intake, but 

subsequently assessed the percentage of added sugars in their original cohort study and con�rmed that there was a positive correlation between total sugars intake and added sugars intake (49). Burt et al. 
(34) intended to measure various sugars, but were unable to do so because the relevant food composition data were not available to them at the time of the study. Given the results of the analysis of Rugg-
Gunn et al. (49), it was considered that a similar relationship between total sugars intake and added sugars intake would apply to the Burt et al. cohort study. The Burt et al. study was, therefore, retained in the 
analysis. 

k  Data from the eight cohort studies were not suitable for pooling; however, there was evidence for a large e�ect in some of the individual cohort studies: Rodrigues et al. reported that children with high levels  
of sugars intake were 2.75 times more likely to have higher caries increment than those with lower levels of sugars intake (OR 2.75; 95% CI: 1.29, 5.85) (50); Rugg-Gunn et al. reported results of regression analysis  
of DMFS increment by amount of free sugars consumed, which indicated that there was an average increase of 1.28 DMFS (95% CI: 0.10, 2.46) over 2 years with each rise of 100 g/day of free sugars consumed (26);   
Ruottinen et al. reported DMFT in the high sugars group of 1.4 (SD 2.0) compared with 0.5 (SD 1.1) in the low sugars group, with a mean dmft/DMFT in the high sugars group of 3.9 (SD 3.9) and in the low sugars   
group of 1.9 (SD 2.5) and dmft of 2.7 (SD 3.3) for the high sugars group and 1.1 (SD 1.2) for the low sugars group (25); and the study by Battelino et al. supports a large e�ect but this is likely to be an overestimate  
due to confounding by socioeconomic status (51). Other studies did not report an e�ect size for caries. Additionally, the dose–response e�ect noted in the Rugg-Gunn et al. cohort study (26) was supported by   
ecological studies. Upgraded once for large e�ect size.

l  Total number of participants from the eight cohort studies.

CI, con�dence interval; DMFS, decayed, missing or �lled (dental) surfaces; DMFT, decayed, missing or �lled teeth; dmft/DMFT, decayed, missing or �lled primary 

dentition and/or decayed, missing or �lled teeth; OR, odds ratio; SD, standard deviation
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Table 3: GRADE evidence pro�le for the e�ect of a reduction in free sugars intake in children

Authors: Lisa Te Morenga, Paula Moynihan, Sarah Kelly and Jim Mann

Question: What is the e�ect of a reduction in free sugars in children? 

Setting: General child population

Quality assessment No. of participants

E�ect 

(95% CI)
Quality

No. of studies Design Risk of bias Inconsistency Indirectness Imprecision
Other 

considerations
Control

BMI (follow-up 16 to 52 weeks; standardized mean di�erence; better indicated by lower values) 

5
Randomized 

trials

No serious risk 

of biasb

Serious 

inconsistencyc

No serious 

indirectness

No serious 

imprecisiond 1162 1076

SMD 0.09 higher 

(0.14 lower to 0.32 

higher)

⊕⊕⊕⊝ 

MODERATE

Dental caries (follow-up 1–8 years; measured with standard indices)

8
Observational 

studiese

No serious risk 

of biasf

No serious 

inconsistencyg

No serious 

indirectnessh

No serious 
imprecision 

2879j Not pooled
⊕⊕⊕⊝ 

MODERATE

BMI, body mass index; CI, con�dence interval; SMD, standardized mean di�erence
a  Participants in this group reduced free sugar intake relative to the control group, which was allowed to consume their normal level of free sugars. This de�nition applies only to the randomized trials for BMI.
b  The studies included in this analysis report poor compliance with the intervention, which may have in�uenced the e�ectiveness of the intervention but this was not deemed su�cient justi�cation for downgrading. 
c  Signi�cant heterogeneity: I2=82%.
d  Downgraded for inconsistency because of heterogeneity across individual studies. The inconsistency leads to the imprecision; therefore, the evidence was not downgraded a second time for imprecision. 
e  Eight cohort studies contributed to the assessment of the e�ect of sugars intake on dental caries. 
f  There was no evidence of risk of bias. Six of the eight studies accounted for �uoride exposure, and a consistent association between free sugars intake and caries was detected. 
g  There was no evidence of inconsistency. The results from seven of the eight studies found higher levels of dental caries with higher sugars intake. As the data were not suitable for pooling, heterogeneity could not  
 be formally assessed. 
h  Evidence was not downgraded for indirectness for the following reasons: 

• All eight cohort studies were conducted in children. 
• Studies were conducted in populations worldwide – Argentina, Brazil, England, Finland, South Africa, Sweden and the United States. 
• Six of the eight cohort studies directly reported on consumption of free sugars or components of free sugars, such as added sugars. Rugg-Gunn et al. (26) initially reported on total sugars intake, but 

subsequently assessed the percentage of added sugars in their original cohort study and con�rmed that there was a positive correlation between total sugars intake and added sugars intake (49). Burt et al. (34)
intended to measure various sugars, but were unable to do so because the relevant food composition data were not available to them at the time of the study. Given the results of the analysis of Rugg-Gunn et al. 
(49), it was considered that a similar relationship between total sugars intake and added sugars intake would apply to the Burt et al. cohort study. The Burt et al. study was, therefore, retained in the analysis. 

i  Data from the eight cohort studies were not suitable for pooling; however, there was evidence for a large e�ect in some of the individual cohort studies: Rodrigues et al. reported that children with high levels  
of sugars intake were 2.75 times more likely to have higher caries increment than those with lower levels of sugars intake (OR 2.75; 95% CI: 1.29, 5.85) (50); Rugg-Gunn et al. reported results of regression  
analysis of DMFS increment by amount of free sugars consumed, which indicated that there was an average increase of 1.28 DMFS (95% CI: 0.10, 2.46) over 2 years with each rise of 100 g/day of free   
sugars consumed (26); Ruottinen et al. reported DMFT in the high sugars group of 1.4 (SD 2.0) compared with 0.5 (SD 1.1) in the low sugars group, with a mean dmft/DMFT in the high sugars group of 3.9 (SD 3.9)  
and in the low sugars group of 1.9       
(SD 2.5) and dmft of 2.7 (SD 3.3) for the high sugars group and 1.1 (SD 1.2) for the low sugars group (25); and the study by Battelino et al. supports a large e�ect but this is likely to be an overestimate due to  
confounding by socioeconomic status (51). Other studies did not report an e�ect size for caries. Additionally, the dose–response e�ect noted in the Rugg-Gunn et al. cohort study (26) was supported by ecological  
studies. Upgraded once for large e�ect size.

j  Total number of participants from the eight cohort studies.

BMI, body mass index; CI, con�dence interval; DMFS, decayed, missing or �lled (dental) surfaces; DMFT, decayed, missing or �lled teeth; dmft/DMFT, decayed, missing 

or �lled primary dentition and/or decayed, missing or �lled teeth; OR, odds ratio; SD, standard deviation

None 

Free sugar 
reductiona

Large e�ect 

sizei
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Table 4: GRADE evidence pro�le for the e�ect of an increase in free sugars intake in children

Authors: Lisa Te Morenga, Paula Moynihan, Sarah Kelly and Jim Mann

Question: What is the e�ect of an increase in free sugars intake in children? 

Setting: General child population

Quality assessment No. of participants

E�ect 

(95% CI)
QualityNo. of studies / 

comparisons
Design Risk of bias Inconsistency Indirectness Imprecision

Other 

considerations
Free sugar 
increasea

Control

Overweight in children in highest versus lowest intake categories at baseline (follow-up 1–8 years)

5 / 7
Observational 

studiesb inconsistency

No serious 

indirectness

No serious 

imprecision 
4747 2508

OR 1.55 

(1.32 to 1.82)

⊕⊕⊝⊝ 

LOW

Dental caries (follow-up 1-8 years; measured with standard indices)

8
Observational 

studiesd

No serious risk 

of biase

No serious 

inconsistencyf

No serious 

indirectnessg

No serious 

imprecision

Large e�ect 

sizeh
2879i Not pooled

⊕⊕⊕⊝ 

MODERATE

CI, con�dence interval; OR, odds ratio
a  Participants in this group increased free sugar intake relative to the control group, which was allowed to consume their normal level of free sugars or reduce their free sugars intake. This de�nition applies only to  

 the randomized trials for body weight.
b  Five cohort studies reporting data for the odds of being overweight at follow-up in children consuming about one daily serving of sugar-sweetened beverages at baseline compared with children consuming  

 none or very little.
c  Data from 14 other cohort studies with 33 comparisons reporting beta coe�cients were used to test a dose–response e�ect; however, the results were inconclusive.
d  Eight cohort studies contributed to the assessment of the e�ect of sugars intake on dental caries. 
e  There was no evidence of risk of bias. Six of the eight studies accounted for �uoride exposure, and a consistent association between free sugars intake and caries was detected. 
f  There was no evidence of inconsistency. The results from seven of the eight studies found higher levels of dental caries with higher sugars intake. As the data were not suitable for pooling, heterogeneity could  

 not be formally assessed. 
g  Evidence was not downgraded for indirectness for the following reasons: 

• All eight cohort studies were conducted in children.
• Studies were conducted in populations worldwide – Argentina, Brazil, England, Finland, South Africa, Sweden and the United States. 
• Six of the eight cohort studies directly reported on consumption of free sugars or components of free sugars, such as added sugars. Rugg-Gunn et al. (26) initially reported on total sugars intake, but 

subsequently assessed the percentage of added sugars in their original cohort study and con�rmed that there was a positive correlation between total sugars intake and added sugars intake (49). Burt et al. 
(34) intended to measure various sugars, but were unable to do so because the relevant food composition data were not available to them at the time of the study. Given the results of the analysis of Rugg-
Gunn et al. (49), it was considered that a similar relationship between total sugars intake and added sugars intake would apply to the Burt et al. cohort study. The Burt et al. study was, therefore, retained in the 
analysis. 

h  Data from the eight cohort studies were not suitable for pooling; however, there was evidence for a large e�ect in some of the individual cohort studies: Rodrigues et al. reported that children with high levels  

of sugars intake were 2.75 times more likely to have higher caries increment than those with lower levels of sugars intake (OR 2.75; 95% CI: 1.29, 5.85) (50); Rugg-Gunn et al. reported results of regression analysis  

of DMFS increment by amount of free sugars consumed, which indicated that there was an average increase of 1.28 DMFS (95% CI: 0.10, 2.46) over 2 years with each rise of 100 g/day of free sugars consumed (26); 

Ruottinen et al. reported DMFT in the high sugars group of 1.4 (SD 2.0) compared with 0.5 (SD 1.1) in the low sugars group, with a mean dmft/DMFT in the high sugars group of 3.9 (SD 3.9) and in the low sugars  

group of 1.9 (SD 2.5) and dmft of 2.7 (SD 3.3) for the high sugars group and 1.1 (SD 1.2) for the low sugars group (25); and the study by Battelino et al. supports a large e�ect but this is likely to be an overestimate 

due to confounding by socioeconomic status (51). Other studies did not report an e�ect size for caries. Additionally, the dose–response e�ect noted in the Rugg-Gunn et al. cohort study (26) was supported by  

ecological studies. Upgraded once for large e�ect size. 
i  Total number of participants from the eight cohort studies.

CI, con�dence interval; DMFS, decayed, missing or �lled (dental) surfaces; DMFT, decayed, missing or �lled teeth; dmft/DMFT, decayed, missing or �lled primary 

dentition and/or decayed, missing or �lled teeth; OR, odds ratio; SD, standard deviation

Nonec No serious No serious risk 

of bias
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Table 5: GRADE evidence pro�le for the e�ect of decreasing intake of free sugars to below 10% of total energy intake

Authors: Paula Moynihan and Sarah Kelly

Question: What is the e�ect of decreasing intake of free sugars to below 10% of total energy intake?

Setting: General population 

Quality assessment
No. of 

participants
E�ect Quality

No. of studies Design Risk of bias Inconsistency Indirectness Imprecision
Other 

considerations

Dental caries (follow-up 1 to 8 years; measured with standard indices)

5
Observational 

studiesa

No serious risk 

of biasb

No serious 

inconsistencyc

No serious 

indirectnessd

No serious 

imprecision
Large e�ect sizee 1301f Not pooled

⊕⊕⊕⊝ 

MODERATE

a Five cohort studies contributed to the assessment of the effect on dental caries of decreasing sugars intake to below 10% of total energy intake. 
b There was no evidence of risk of bias. All studies accounted for fluoride exposure. A consistent association between free sugars intake and caries was detected. 
c There was no evidence of inconsistency. The results from all five studies found higher levels of dental caries with higher sugars intake (comparison of free sugars intake above 10% of total energy intake, to free   
 sugars intake below 10% of total energy intake). As the data were not suitable for pooling, heterogeneity could not be formally assessed. 
d  Evidence was not downgraded for indirectness for the following reasons: 

• All �ve cohort studies were conducted exclusively in children; however, the etiology of dental caries is the same in children and adults (although enamel of the primary dentition is softer and more 

vulnerable to demineralization by plaque acid). Although there were no cohort studies conducted in adults, data from all �ve studies of other study design in adults included in the systematic review 

detected a statistically signi�cant positive relationship between dietary free sugars and levels of dental caries. The negative health e�ects of dental caries are cumulative, tracking from childhood (permanent 

dentition) to adulthood.

• Studies were conducted in populations worldwide – Argentina, Brazil, England, Finland, South Africa, Sweden and the United States. 

• Four of the �ve cohort studies directly reported on consumption of free sugars or components of free sugars, such as added sugars. Rugg-Gunn et al. (26) initially reported on total sugars intake, but 

subsequently assessed the percentage of added sugars in their original cohort study and con�rmed there was a positive correlation between total sugars intake and added sugars intake (49). 
e  Data from the �ve cohort studies were not suitable for pooling; however, there was evidence for a large e�ect in some of the individual cohort studies: Rodrigues et al. reported that children with high levels  

of sugars intake were 2.75 times more likely to have higher caries increment than those with lower levels of sugars intake (OR 2.75; 95% CI: 1.29, 5.85)(50); Rugg-Gunn et al. reported results of regression analysis  

of DMFS increment by amount of free sugars consumed, which indicated that there was an average increase of 1.28 DMFS (95% CI: 0.10, 2.46) over 2 years with each rise of 100 g/day of free sugars consumed  

(26); and Ruottinen et al. reported DMFT in the high sugars group of 1.4 (SD 2.0) compared with 0.5 (SD 1.1) in the low sugars group, with a mean dmft/DMFT in thehigh sugars group of 3.9 (SD 3.9) and in the  

low sugars group 1.9 (SD 2.5) and dmft of 2.7 (SD 3.3) for the high sugars group and 1.1 (SD 1.2) for the low sugars group (25). Other studies did not report an e�ect size for caries. Additionally, the   

dose–response e�ect noted in the Rugg-Gunn et al. cohort study (26) was supported by ecological studies. Upgraded once for large e�ect size.
f  Total number of participants from the �ve cohort studies.

CI, con�dence interval; DMFS, decayed, missing or �lled (dental) surfaces; dmft, decayed, missing or �lled primary dentition; DMFT, decayed, missing or �lled teeth; 

dmft/DMFT, decayed, missing or �lled primary dentition and/or decayed, missing or �lled teeth; MD, mean di�erence; OR, odds ratio; SD, standard deviation



W
H

O
| G

u
id

e
lin

e
S

u
g

a
rs in

ta
k

e
 fo

r a
d

u
lts a

n
d

 ch
ild

re
n

2
6

Table 6. GRADE evidence pro�le for the e�ect of decreasing intake of free sugars to below 5% of total energy intake

Authors: Paula Moynihan and Sarah Kelly

Question: What is the e�ect of decreasing intake of free sugars to below 5% of total energy intake (<10 kg/person/year)? 

Setting: General population

Quality assessment
No. of participants

(sugars intake 

<10 kg/person/year)

E�ecta QualityNo. of 

studies
Design Risk of bias Inconsistency Indirectness Imprecision

Other 

considerations

Dental caries (measured with standard indices)

3
Ecological 

studiesb

Serious risk 

of biasc 

No serious 

inconsistencyd

No serious 

indirectnesse

No serious 

imprecision 
18447f

Development of dental caries 

decreased in all 3 studies when 

intake of sugars fell from 

<15 kg/person/year to 

<10 kg/person/yearg

Correlation between intake of 

sugars and dental caries was in the 

range of r=0.6 – r=0.8

⊕⊝⊝⊝ 

VERY LOWh

r, correlation coe�cient

a  Meta-analysis was not possible due to the variability of the outcome measures. 
b  The three studies were national studies of dental caries levels compared with per capita sugar availability data. 
c  With ecological studies it is not possible to link exposures to outcomes at the individual level; hence, in this case, it is not possible to be sure that those individuals who are consuming less free sugars are the  

same individuals exhibiting a reduction in dental caries. Therefore, the evidence was downgraded to very low.
d There was no evidence of inconsistency. The results from all three studies found higher levels of dental caries with higher sugars intake (comparison of free sugars intake above 5% of total energy intake, to    

free sugars intake below 5% of total energy intake). As the data were not suitable for pooling, heterogeneity could not be formally assessed. 
e All three studies assessed permanent dentition of children only; however, data were not downgraded for indirectness as the etiology of dental caries is the same in children and adults (although enamel of  

the primary dentition is softer and more vulnerable to demineralization by plaque acid), and the negative health e�ects of dental caries are cumulative with age. These studies were undertaken in populations  

with low �uoride exposure; however, there is no expectation of a di�erence in e�ect when extrapolating to populations with good �uoride exposure as the relationship between sugars intake and dental caries  

persists in the presence of exposure to �uoride. 
f  Total number of participants from the three population studies.
g  All studies were conducted in Japan at a period when sugar availability dropped dramatically from 15 kg/person/year before the Second World War to a low of 0.2 kg/person/year (i.e. ≈0.1% of total energy)  

in 1946. In the study by Takeuchi (54, 55) and Takahashi (56, 57), a log-linear relationship between sugars availability and dental caries increment was demonstrated between 0.2 kg/person/year and 5-7.5 kg/ 

person/year in first permanent molars erupted for 7–8 years duration (r=0.8). In the study by Okuya (58), when sugars availability decreased from 15 kg/person/year to <10 kg/person/year, dental caries also  

decreased, but not to zero. The correlation between sugars and dental caries in second permanent molars was r=0.7. In the study by Koike (59, 60), when sugars availability decreased from 15 kg/person/year  

to <10 kg/person/year (and to a low of 0.2 kg/person/year), dental caries also decreased, but not to zero. Mean correlation between sugars availability and annual dental caries incidence rate was r=0.8 in the  

lower first permanent molars and r=0.6 for the upper first permanent molars. A straight line, log-linear relationship was shown between sugar availability and annual dental caries incidence between 0.1 kg/
person/year and 15 kg/person/year. 

h  While the GRADE process is primarily used to assess evidence from controlled trials and cohort studies, the best available evidence in this case came from ecological studies. Under the guidance of a GRADE  

methodological expert, GRADE was used to assess the quality of evidence from the ecological studies, taking into consideration the limitations inherent in such studies (i.e. no adjustment for confounding and  

no information provided at the individual level), which precludes linking exposure data to outcomes along with any assessment of causality. A conservative approach was therefore taken and the evidence was  

rated as very low. 

None 
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Members of the WHO Steering Committee for Nutrition Guideline 

Development 2012 - 2014

Annex 3
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Annex 4
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Human nutrition, epidemiology, obesity, 

salt/sodium

Professor Mary L’Abbe

Department of Nutritional Sciences

Faculty of Medicine

University of Toronto

Canada

Nutrition science, trans-fatty acids, risk 

assessment/risk management, diet and health

Dr Anna Lartey

Nutrition Division 

Economic and Social Development 

Department

Food and Agriculture Organization of the

United Nations (FAO)

Italy

Maternal and child nutrition, micronutrient 
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(Note: the areas of expertise of each guideline group member are given in italics)
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External peer-review groupAnnex 5

List of experts who were asked to serve as external peer reviewers and provided 

comments on the draft guideline 

Professor Annie S. Anderson

Division of Cancer Research, Medical Research Institute, University of Dundee, Dundee, UK

Professor Wulf Becker

Chief nutritionist, Risk-Bene�t Assessment Department, National Food Agency, Uppsala, 

Sweden
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Director General, O�ce of Nutrition Policy and Promotion, Health Canada, Ottawa, Canada

Dr Jenny Reid

Manager, Food Science and Risk Assessment, Ministry for Primary Industries, Wellington, 
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What is the e�ect of a decrease or increase in free sugars intake in adults and children?

What is the e�ect of restricting intake of free sugars to below 10% of total energy intake?1

Adults

Population Apparently healthy adults in low-, middle- and high-income 

countries 

• In each, consider population characteristics, such as

age, gender, ethnicity, country/region (urban/rural),

socioeconomic status/demographic factors/sanitation,

health background and health status

Intervention/exposure De�nitions

• Total sugars

• Free sugars

• Added sugars (sucrose; table sugar; sugars in

processed foods)

• % of total energy intake from sugars

• Consumption of sugar-sweetened beverages

• Fruit juices

Control Comparison of levels 

Continuous or categorical 

Adherence to recommendations

Confounders/e�ect 

modi�ers/intermediates

• Baseline level of all categories of sugars intake

• Energy intake

• Energy expenditure; �tness and physical activity

• Consider other interventions in design, dietary and

non-dietary (protocol to specify)

• Consider in�uence of other aspects of diet/dietary

patterns

In cohort studies: unadjusted and adjusted estimates; what 

adjusted for, how (protocol to specify) and impact

Consider whether arti�cial sweeteners/milk/other foods are 

used as control 

Intermediates

• Take into account e�ect of energy density

Annex 6 

1 Less than 10% of total energy intake is the existing population nutrient intake goal for free sugars (3).

Priority questions in the format of population, intervention, 

control and outcomes (PICO)
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Outcome • Body weight or fatness gain measured by:

- weight change, BMI

- incidence of obesity and overweight

- body fatness1 and distribution assessed in a variety

                of ways

• Dental caries (not erosion)

Time frame • For controlled feeding studies where a high proportion

of food is directly provided and there is no caloric

restriction, outcomes are change in weight or body

fatness within a minimum study duration of 8 weeks

• For studies where the intervention is advisory or

shopping type, without caloric restriction, outcomes are

obesity incidence, change in weight or body fatness with

a minimum study duration of 6 months (26 weeks)

      Children

Population Apparently healthy children in low-, middle- and high-income 

countries 

• In each, consider population characteristics, such as

age, gender, ethnicity, country/region (urban/rural),

socioeconomic status/demographic factors/sanitation,

health background and health status

Intervention/exposure De�nitions

• Total sugars

• Free sugars

• Added sugars (sucrose; table sugar; sugars in

processed foods)

• % of total energy intake from sugars

• Consumption of sugar-sweetened beverages

• Fruit juices

Control Comparison of levels 

Continuous or categorical 

Adherence to recommendations

1 The percentage of fat (i.e. adipose tissue) that a person’s body contains
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Confounders/e�ect 

modi�ers/intermediates

• Baseline level of all categories of sugars intake

• Energy intake

• Energy expenditure; �tness and physical activity

• Consider other interventions in design, dietary and

non-dietary (protocol to specify)

• Consider in�uence of other aspects of diet/dietary

patterns

In cohort studies: unadjusted and adjusted estimates; what 

adjusted for, how (protocol to specify) and impact

Consider if arti�cial sweeteners/milk/other foods are used as 

control 

Intermediates

• Take into account e�ect of energy density

Outcome • Body weight or fatness gain measured by:

- weight change, BMI

- incidence of obesity and overweight

- body fatness and distribution assessed in a variety

               of ways

• Dental caries (not erosion)

Time frame • For controlled feeding studies where a high

proportion of food is directly provided and there is no

caloric restriction, outcomes are change in weight or

body fatness, with a minimum study duration of 8

weeks

• For studies where the intervention is advisory or

shopping type, without caloric restriction, outcomes

are obesity incidence, change in weight or body

fatness, with a minimum study duration of 6 months

(26 weeks)
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Quality of 

evidence

• Moderate quality evidence for the e�ect of a reduction in free sugars

intake on body weight and dental caries in both adults and children

• Moderate quality evidence for the e�ect of an increase in free sugars

intake on body weight and dental caries in adults

• Low quality evidence for the e�ect of an increase in free sugars intake

on body weight in children and moderate quality on dental caries

• Moderate quality evidence for the e�ect of restricting intake of free

sugars to less than 10% of total energy intake on dental caries in adults

and children

• Very low quality evidence for the e�ect of restricting intake of free

sugars to less than 5% of total energy intake on dental caries in adults

and children

Values and 

preferences

• This recommendation places a high value on reduction of risk of

NCDs associated with overweight and obesity and on improving and

maintaining good oral health

• Implementation of this guideline would help improve the quality of

diets among individuals

• NCDs are the main contributor to mortality globally, and interventions

to reduce the burden of NCDs are valuable

• NCDs a�ect countries in all regions and all income levels, meaning that

interventions to reduce the burden of NCDs are valuable in all contexts

Trade-o� 

between 

bene�ts and 

harm

• High prevalence of overweight and obesity as well as dental caries

shows that large proportions of the population would bene�t from

reduction in weight gain and prevention of dental caries

• Clear evidence of bene�ts on health

• No known adverse e�ects on health have been documented

Costs and 

feasibility

• Implementing this recommendation is likely to be associated with

long-term cost saving in health care in countries

• The extent of these savings and resource use depend on strategies

chosen for implementation and timescale for evaluation

• Implementation of this intervention requires consumer education,

public health communications and nutrition communication

• Prevention of NCDs can signi�cantly reduce health-care costs, with

many interventions designed to reduce the risk of NCDs representing

“best-buys”1 and other cost-e�ective approaches (1, 61)

• These recommendations can be incorporated into existing public

health nutrition education campaigns and other existing nutrition

programmes at the global, regional, national and subnational levels

Summary of considerations for determining the strength of the 

recommendations

Annex 7

1 Very cost-e�ective interventions that are also high-impact and feasible for implementation even in resource-
constrained settings (1).
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Management of con�ict of interestAnnex 8

NUGAG members 

No interest was declared by the following �ve members:

• Professor John Cummings

• Professor Shiriki Kumanyika

• Professor Duo Li

• Dr Joerg Meerpohl

• Professor Carlos Monteiro

Professor Ibrahim Elmadfa declared that he has received research grants from the Ministry 

of Health, Austria; the European Commission; the European Food Standard Agency; and 

Nutrisciencia, Switzerland. The grants were received by his university, and funds were mainly 

used for sta� costs for those working in the research projects and �eldwork. 

In addition, Professor Elmadfa declared that as the President of the International 

Union of Nutrition Science (IUNS) during October 2009 – September 2013 he has signed a 

memorandum of understanding (MOU) between IUNS and Unilever for scienti�c cooperation 

during 2011–2014, whereby Unilever provides funds to IUNS (i.e. directly to the IUNS 

treasury) annually for supporting young nutrition scientists from developing countries to 

attend international scienti�c meetings and for capacity development activities, such as the 

workshops on nutrition leadership.

Further information obtained from Professor Elmadfa regarding Nutrisciencia indicated 

that it is a Liechtenstein-based for-pro�t foundation, registered with the Public Registry of the 

Principality of Liechtenstein under number FL-0002.251.294-8. The purpose of the foundation 

is to support research, education and science in German universities. It also contributes to 

charitable and humanitarian organizations. No commercially operating companies are involved 

in the operation of the foundation, either directly or indirectly. The declared interests were not 

considered to constitute any con�ict of interest for Professor Elmadfa’s role as a member of the 

NUGAG Subgroup on Diet and Health, nor did they represent any con�ict of interest for the work 

being undertaken by the NUGAG Subgroup on Diet and Health.

Dr Lee Hooper declared that she has received research funding from Barry Callebaut (to her 

university) to carry out a systematic review on the e�ects of chocolate and cocoa on markers 

of oxidative stress; the review was completed in August 2010. She has also received research 

funding from Soy Nutrition Institute (to her university) to carry out a systematic review on 

the e�ects of soy and iso�avones on hormonal status in women; the review was completed 

in July 2008.

Dr Hooper also declared that she had received a plane ticket and hotel accommodation 

from the European Hydration Institute (EHI) during her participation at the 20th IUNS 

International Congress of Nutrition held in Granada, Spain in September 2013 because she 

was an invited speaker at the EHI’s symposium. Her talk was on dehydration in older people. 

She received no personal remuneration other than the travel and accommodation noted 

above.
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The declared systematic review supported by Barry Callebaut was on the e�ects of chocolate 

and cocoa on markers of oxidative stress, and was completed 2.5 years ago. Although it was not 

related to any aspects or scope of the guidelines on free sugars in relation to weight gain and 

dental caries, Dr Hooper nevertheless did not participate in the discussions and the work of the 

NUGAG Subgroup on Diet and Health related to the guidelines on free sugars as a member of 

the NUGAG. It was further agreed that the declared interests were not considered any con�ict of 

interest for her participation in other on-going work of the NUGAG Subgroup on Diet and Health, 

including the updating of the guidelines on fats and fatty acids. 

Professor Nahla Hwalla declared that she has received research support including grants, 

collaborations, sponsorships and other funding from WHO, the International Atomic Energy 

Agency (IAEA), the Lebanese National Council for Scienti�c Research, the UN University (UNU) 

and Nestlé Middle East.

          Further information obtained from Professor Hwalla regarding the declared grant received 

from Nestlé Middle East indicated that the grant supports two types of projects at the American 

University of Beirut (AUB): intervention activities to promote healthy eating in schools, and 

research activities of three faculty members in the Faculty of Agriculture and Food Sciences, where 

Professor Hwalla, as the Dean of the Faculty, oversees the implementation of these activities. 

Professor Hwalla also indicated that there is an agreement between AUB and Nestlé Middle East 

that all intellectual property (including technology, method, know-how or data rights) produced 

during the course of the projects will belong to AUB. Professor Hwalla's declared interests do not 

present any con�ict of interest for the work of NUGAG because the funds she received for her own 

research were from UN agencies (i.e. WHO, IAEA and UNU) and a governmental institution (i.e. 

the Lebanese National Council for Scienti�c Research). It was agreed that Professor Hwalla could 

participate as a member of the NUGAG Subgroup on Diet and Health, especially since:

• the interest is not personal;

• the amount received is not signi�cant in view of the total budget of the faculty; and

• funding is going to a programme that was already established before the Nestlé 

contribution and that has governmental support. It was suggested that an appropriate 

disclosure statement be prepared to indicate her declared interest. Professor Hwalla

participated in the meetings in February 2010, March 2011 and March 2013, but was

unable to attend the meetings in November 2011, March 2012 and October 2013. 

Professor Mary L'Abbe declared that she received research grants from the Canadian Institutes 

of Health Research, to evaluate the impact of Canada's sodium reduction policy; the Public Health 

Agency of Canada, to prepare a report on public food procurement policies related to sodium; and 

the Beef Information Centre (a non-pro�t research foundation funded, but administered at 

arm’s length, by the Canadian beef industry), to examine the iron bioavailability of the diets 

of Canadians. Professor L’Abbe also receives other funding for research in NCD prevention 

and health promotion. She also declared that she has spoken at the annual meeting of the 

Canadian Meat Council to explain Canada's Sodium Working Group report recommendations, 

and the process being used to develop Canada's sodium targets for foods. Her travel expenses 

were paid by the Canadian Meat Council, but no honorarium was received. Professor L’Abbe 

appeared as a witness to the Canadian Parliament's Standing Committee on Health, as Chair of 

Canada's Sodium Working Group, to advocate for action to reduce sodium in Canadian foods 

and increase consumer awareness of sodium, and to support research in the sodium �eld.  
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The research grant received from the Beef Information Centre was for a study to examine 

the iron availability of the diets among the Canadian populations; this activity was not related 

to the area of recommendations being reviewed and updated by the NUGAG Subgroup on Diet 

and Health. Hence, it was suggested that the declared interest be reported in the process and the 

meeting report with details, but that no action be taken and Professor L'Abbe be accepted as a 

member of the NUGAG Subgroup on Diet and Health.

Dr Anna Lartey declared that her department runs a short course on food safety for
nutritionists, and that this programme is supported by Industry Council for Development,
which is a non-profit organization that has official relations with WHO and liaison status
with the FAO, which aims to improve public health worldwide through the development
of projects and learning resources on food safety. Its website provides access to a range of
training materials on food safety, hazard analysis and critical control points (HACCP), risk
analysis and assessment, and drinking water quality.

It was considered that the declared interests do not constitute any con�ict of interest for 

Dr Lartey’s role as a member of the NUGAG Subgroup on Diet and Health, nor do they represent 

any con�ict of interest for the work being undertaken by the NUGAG Subgroup on Diet and Health.

Professor Jim Mann declared that he is employed by a university that has an interest in nutrition 

as it relates to human health, and receives research grants from New Zealand governmental 

agencies. He also declared that, as an individual and as an advisory committee member, he 

has provided expert advice relating to nutrition and human health to innumerable national 

and international bodies including WHO, FAO, the World Cancer Research Fund and the media.  

The declared interests were not considered to constitute any con�ict of interest for Professor 

Mann’s role as a member of the NUGAG Subgroup on Diet and Health, nor did they represent any 

con�ict of interest for the work being undertaken by that subgroup.

Professor Satoshi Sasaki declared that he had received an air ticket, hotel accommodation and a 

small lecture fee as a token of appreciation from Ajinomoto Co. for his participation at a scienti�c 

meeting held in Kuala Lumpur, Malaysia in March 2013.

It was considered that the declared interests do not constitute any con�ict of interest for 

Professor Sasaki’s role as a member of the NUGAG Subgroup on Diet and Health nor they represent 

any con�ict of interest for the work being undertaken by the NUGAG Subgroup on Diet and Health.

Professor Barbara Schneeman declared that, until the end of 2012, she was employed 

by the US Food and Drug Administration (FDA), which is interested in scienti�c input for the 

development of nutrition recommendations. Dr Schneeman further declared that, as the US 

delegate to the Codex Committees on food labelling and on nutrition and foods for special 

dietary uses, she has represented the US position in these forums.

Professor Schneeman also declared that she had served as a consultant to the consulting 

�rm, Exponent, to provide information on FDA policies for labelling of genetically engineered 

plant ingredients and FDA policies on use of nutrient content claims. Furthermore, she had 

given a presentation on the development of the dietary guidelines for Americans and policies 
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for nutrition labelling in the US at the Mushroom Council, which is a Commodity Board created 

under the government policy and supported by mushroom growers.

It was considered that the declared interests do not constitute any con�ict of interest for 

Professor Schneeman’s role as a member of the NUGAG Subgroup on Diet and Health, nor do they 

represent any con�ict of interest for the work being undertaken by the NUGAG Subgroup on Diet 

and Health.

Professor Murray Skea� declared that he was invited to an international symposium entitled 

"The role of reducing intakes of saturated fat in the prevention of cardiovascular disease. 

Where does the evidence stand in 2010" organized by the Faculty of Life Sciences at the 

University of Copenhagen. At that occasion, the Opus Centre (LIFE), the Centre of Advanced 

Food Research (LMC; DK) at the University of Copenhagen provided the funds for travel, 

accommodation and honorarium to the University of Otago. An international consortium 

also provided unrestricted educational grants. But Professor Skea� withdrew his name from 

the meeting consensus statement when he became aware of the involvement of commercial 

interests. 

He also declared the following memberships: 

• Member of the Public Health Scienti�c Advisory Group of the New Zealand

National Heart Foundation. This group advises the Heart Foundation (which is

a nongovernmental organization [NGO]) about the scienti�c basis of its public

health e�orts to reduce the burden of heart disease in New Zealand. He is not an

employee of the Heart Foundation and receives no remuneration for work related

to the Advisory Group (2004–present).

• Chair of the Food and Nutrition Working Group of the New Zealand National Heart

Foundation. This group advises the Heart Foundation about its food and nutrition

programmes to reduce the burden of heart disease in New Zealand. He is not an

employee of the Heart Foundation and receives no remuneration for work related

to the working group (2004–present).

• Appointed in 2008 as a Scienti�c Fellow of Food Standards Australia New Zealand

(FSANZ). “The FSANZ Fellows Program aims to establish a network of distinguished

scientists and experts from key disciplines in areas relevant to food regulation.

The network is intended to promote close collaborative relations between FSANZ

sta�, the Fellows, and their a�liated institutions to the bene�t of all parties.” No

remuneration is given to Fellows.

• Member of the New Zealand Food Safety Academy (NZFSA). The NZFSA is a

government department within the Ministry of Agriculture and Fisheries. From time 

to time, NZFSA seeks the advice of expert members of the NZFSA in areas where

its sta� do not have expertise, or seeks con�rmation of the advice provided by its

expert sta�. NZFSA also establishes expert groups in order to seek more speci�c

assistance in relation to particular issues, drawing experts from the members of the 

Academy (2008–present).
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Professor Skea� also noted that he has been a member of the New Zealand Nutrition 

Foundation Scienti�c Advisory Committee, which is a non-paid service to provide independent 

scienti�c opinion about the scienti�c basis of work done by the New Zealand Nutrition 

Foundation. Although the committee has not met and members have not been asked for their 

opinions since 2005–2006, his name remains listed on the website of the New Zealand Nutrition 

Foundation as a member of the Advisory Group.

It was considered that the declared interests do not constitute any con�ict of interest for Professor 

Skea�’s role as a member of the NUGAG Subgroup on Diet and Health, nor do they represent any con�ict 

of interest for the work being undertaken by the NUGAG Subgroup on Diet and Health.

Professor H.H. (Esté) Vorster declared that she serves on the Scienti�c Panel that advises 

the South African Sugar Association (SASA)1 on which nutrition research studies should be 

funded at South African Universities. Professor Vorster further stated that serving on the 

Scienti�c Panel does not commit her in any way to support any policy or viewpoint of SASA. 

No �nancial bene�ts have been received by Professor Vorster.

The SASA is an organization that promotes the global competitiveness, pro�tability and 

sustainability of the South African sugar industry by providing specialist support to the cane 

growers and sugar millers who make up the sugar industry, and to their representative bodies, the 

SA Canegrowers' Association and the SA Sugar Millers' Association. This partnership is administered 

by the SASA Council, and the Chairmanship and Vice-Chairmanship of Council usually alternates 

every 2 years between a grower and a miller. SASA specialist support services extend along the 

entire industry value chain, starting with agricultural research and extension, and including cane 

testing, agricultural and engineering training, and the export marketing of raw sugar. 

However, there is a statement on the SASA website about sugar and health, which states 

that “Eminent bodies such as the World Health Organization and the Food and Agricultural 

Organization agree that sugar, like other carbohydrate-containing foods, has an indispensable 

role to play in balanced diets. These bodies concluded that there is no evidence of sugar being the 

direct cause of lifestyle diseases such as diabetes, heart disease, obesity or cancer”. This statement 

contradicts the existing guidance of WHO and also the work that the NUGAG Subgroup on Diet 

and Health is undertaking. 

The declared interest of Professor Vorster’s involvement as a member of the Scienti�c Panel 

of SASA could be considered as a con�ict of interest despite the fact that Professor Vorster does 

not receive any remuneration from SASA. It is, therefore, suggested that Professor Vorster could 

continue to serve as a member of NUGAG Subgroup on Diet and Health, but that she should 

refrain from participating in the speci�c discussions and decision-making process for developing 

recommendations and guidelines on free sugars. She could, however, participate fully in the 

discussions on the guideline development process related to other subject areas such as fats and 

fatty acids that the NUGAG Subgroup on Diet and Health is undertaking. 

1 http://www.sasa.org.za/HomePage1.aspx

http://www.sasa.org.za/Files/structure.pdf
http://www.sasa.org.za/Files/structure.pdf
http://www.sasa.org.za/HomePage1.aspx
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External resource persons 

External resource persons are external experts who participated in the meetings of the 

NUGAG Subgroup on Diet and Health, as required, to perform speci�c tasks and roles; for 

example, as the authors of systematic reviews, speci�c subject experts to provide further 

data and information, experts on methodologies and on GRADE, or practitioners who could 

provide guidance on the implications on proposed recommendations. External resource 

persons were involved in the discussions on the review of the evidence, but did not vote at 

the NUGAG meetings at which the recommendations were formulated. The �nal wording and 

determination of the strength of the recommendations were based on the consensus of the 

NUGAG members only. Therefore, there is no speci�c requirement to assess the declaration 

of interests of these external resource persons; however, for information and record purposes 
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