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QUESTIONS SUBMITTED

➢ Specific questions submitted by stakeholders through the registration form for 
this meeting will be addressed in different sections of this presentation

❑ Questions outside this mandate will NOT be addressed, for example: 

o Usefulness of a representative index that summarises the health effects of 
carbohydrates to support consumer’s choice and communication on carbohydrate-rich 
foods

o Health impact of replacing sugars by artificial sweeteners in food and beverages

o The relationship between the intake of “non-nutritive sweeteners” and chronic disease 
risk

o Health effects of HFSS food (high in fat, sugar and salt)



❑ Questions related to risk management (outside EFSA’s remit) will NOT be 
addressed, for example:

o Whether sugars should be considered food additives

o Whether recommendations should be set for total, added or free sugars, for sugars as a 
whole or for specific sugar types or sources

o EFSA’s opinion about recommendations set by other bodies, or about what Member 
States should consider when setting their recommendations

o Options to guide consumer choices, nutrition education

o Legislative developments for nutritional claims regarding sugar content, sugar tax 
effectiveness

o How the final scientific opinion will be used by the EU Commission in further regulatory 
measures, e.g., the setting of “nutrient profiles"

QUESTIONS SUBMITTED
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MANDATE

❑ Mandate requestor

National food competent authorities of Denmark, Finland, Iceland, Norway, and 
Sweden 

❑ Mandate: Exposure 

In the original mandate: added sugars

In the draft protocol (after consultation with the requestor): free sugars

In the final protocol (after consultation with stakeholders): total, added, 
and free sugars
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Definition of the exposure

ADDED SUGARS

FREE SUGARS

TOTAL SUGARS

Sugars naturally 
present in fruits, 

vegetables, and milk 

Sugars naturally present in honey, 
syrups, fruit and vegetable juices 

and fruit and vegetable juice 
concentrates

Sugars added to foods during 
preparation/processing, and sugars eaten 
separately or added to foods at the table
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MANDATE: Exposure

Excluded from the term “sugars” in this assessment: polyols and other
substances used as sugar replacers and other mono- or disaccharides present in
the diet in marginal amounts (e.g. isomaltulose, D-tagatose, allulose).
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Table 1:  Main types of dietary sugars 1 
 2 

Subgroup Components Monomers 

Monosaccharides Glucose  

 Galactose  
 Fructose  
Disaccharides Sucrose Glucose, fructose 
 Lactose Glucose, galactose 
 Trehalose Glucose 
 Maltose Glucose 

 3 



MANDATE: Endpoints

*During protocol development and/or after the public consultation on the protocol

** After the public consultation on the protocol

Endpoint Original mandate Added * Dropped**

Micronutrient status x x
Dental caries x

Chronic metabolic diseases
Obesity x
Non-alcoholic fatty liver disease x

Type 2 diabetes mellitus x
Dyslipidaemia x
Hypertension x

Cardiovascular diseases x
Gout x

Pregnancy-related endpoints
Gestational diabetes mellitus x

Birth-weight related endpoints x
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ANSWERS TO QUESTIONS SUBMITTED

❑ Endpoints NOT requested in the mandate:

- Cancer

- Neurological endpoints, including Alzheimer's disease and other types of dementia

- Protein glycosylation

- Inflammation

- Psychological endpoints, including mood, learning and memory in children

- Beneficial effects of sugars, e.g. physical performance

- Other



Interpretation of the ToR

UL = Tolerable Upper Intake Level Cut-off value = Safe level of intake
12



Outside EFSA’s remit

➢ Dietary goals and recommendations for a nutrient (e.g. sugars)

➢ Recommendations for food sources of the nutrient (FBDGs)
o are part of national nutrition policies
o are based on health effects + other considerations*
o are outside EFSA’s remit

* e.g. national public health priorities, the nutritional status of the population, the 
actual composition of available foods and the known patterns of intake

➢ Dietary reference values, including ULs, provide the scientific basis for health effects 
(EFSA’s task)
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Data and methodologies
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❑ Principles and process illustrated in the EFSA PROMETHEUS project 
(PROmoting METHods for Evidence Use in Scientific assessments)

Protocol development

o open for public consultation from 9 January to 4 March 2018

o technical meeting with stakeholders on 13 February 2018

o amended in view of the comments received

Protocol: final version. Defines beforehand the strategy for:

o data collection

o appraisal of relevant evidence

o data analysis

o evidence integration

o uncertainty analysis



No. Sub-question Method

1 What are the levels of (total/added/free) sugars in foods and 

beverages in Europe?

Food composition data (EFSA Nutrient 

Composition Database, Mintel’s GNPD)

2 What is the distribution of intakes of (total/added/free) sugars 

from all dietary sources (and by food source) by population 

group?

Food composition data

Food consumption data (EFSA 

Comprehensive Food Consumption 

Database)
3 What are the digestion, absorption and metabolism of different 

types of sugars from different sources in humans?

Narrative review

4 What is the relationship between the intake of (total/added/free) 

sugars and metabolic diseases (disease endpoints and other 

endpoints) in the target population?

Systematic review

5 What is the relationship between the intake of (total/added/free) 

sugars and dental caries in the target population?

Systematic review

6 Which could be the potential mode(s) of action underlying the 

adverse effects (if any) of (total/added/free) sugars intake?

Narrative review

Data and methodologies
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Protocol amendments
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❑ EFSA Comprehensive food consumption database

Version published on 7 February 2020

Includes data from 9 new food consumption surveys collected in 6 European countries

❑ Update of literature searches for systematic reviews

Performed 10 months before the planned endorsement of the scientific opinion

Only new studies meeting certain criteria have been considered to draw conclusions

➢ In agreement with the mandate requestor

➢ Incorporated also in meta-analyses and dose-response analyses



Introduction to the mandate and methodology
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Outline of the opinion 
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Background as provided by the requestor

Terms of reference as provided by the requestor

Interpretation of the terms of reference

Additional information

Data and Methodologies

Assessment

1. Introduction

2. Definition/category

3. Physiology and metabolism

4. Dietary sources and intake data

5. Methodological considerations when estimating dietary 
sugars and their sources and their relationships to 
disease endpoints in observational studies

6. Overview of DRVs and recommendations

7. Hazard identification: methodological considerations

8. Hazard identification: chronic metabolic diseases

9. Hazard identification: pregnancy endpoints

10. Hazard identification: dental caries

11. Hazard characterization: dose-response assessment and 
derivation of a Tolerable Upper Intake Level

12. Assistance to Member States when developing FBDGs

Text structure for each 
outcome:
1. Total sugars
2. Added (and free) sugars
3. Fructose
4. SSBs
5. 100%FJ

Text structure for each 
exposure:
1. Intervention studies
2. Observational studies
3. Overall conclusions



Appendices

▪ Appendix A. Summary results_intake and percent contribution_whole 
population

▪ Appendix B. Summary results_intake and percent 
contribution_consumers

▪ Appendix C. Flow chart for the selection of human studies 

▪ Appendix D. Intervention studies on metabolic diseases reported in 
multiple references

▪ Appendix E. Main characteristics of intervention studies on metabolic 
diseases

▪ Appendix F. Results of intervention studies on metabolic diseases

▪ Appendix G. Forest plots. Intervention studies on metabolic diseases

▪ Appendix H. Funnel plots. Intervention studies on metabolic diseases

▪ Appendix I. Summary of risk of bias ratings for randomised controlled 
trials by type of design and endpoint

▪ Appendix J. General characteristics of observational studies on metabolic 
diseases

▪ Appendix K. Forest plots. Observational studies on metabolic diseases

▪ Appendix L. Summary of risk of bias ratings for observational studies by 
endpoint

▪ Appendix M. Observational studies on dental caries

➢ Incorporated at the end of the draft opinion

Annexes – separate files

▪ Annex A –Update of literature searches

▪ Annex B –Methodological considerations in the calculation of intake 
estimates for dietary sugars in European countries

▪ Annex C –Results of the intake assessment. Input data

▪ Annex D –Results of the intake assessment. Whole population

▪ Annex E –Results of the intake assessment. Consumers

▪ Annex F –Questionnaire to National Competent Authorities

▪ Annex G –Additional information requested at full text screening and data 
extraction and decisions taken for the assessment

▪ Annex H –References excluded at data extraction and reasons for exclusion

▪ Annex I –Customised forms used for the appraisal of human studies

▪ Annex J –Evidence tables for observational studies on metabolic diseases

▪ Annex K –Outcome of the appraisal of human studies in relation to the risk 
of bias

▪ Annex L - Statistical analysis of intervention studies on metabolic diseases

▪ Annex M –Statistical analysis of observational studies on metabolic diseases

▪ Annex N –Statistical analysis of observational studies on dental caries

Appendices and Annexes
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Data requirements
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ANSWERS TO QUESTIONS SUBMITTED

❑ General questions on the scope of the scientific opinion

- The document addresses the UL for dietary sugars

- Provides information that Member States could use to derive nutrient goals and 
recommendations for specific populations, also considering other aspects (e.g. the 
nutritional status, the actual composition of available foods and the known patterns of 
intake of foods and nutrients of the specific populations for which dietary goals and 
recommendations are developed)

- It is NOT intended for consumer communication and it is NOT intended to provide 
recommendations for the general public



Food composition and 
intake data

Stakeholders meeting– 21 September 2021

Zsuzsanna Horvath
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EFSA Evidence management (DATA) Unit
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Department of Food and Nutrition, and 
Sport Science University of Gothenburg

On behalf of the Mandate Requestor

Lucia Fabiani

Scientific Officer
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Raw data on total sugars from 12 national food 
composition databases (in FoodEx2)

Outlier assessment
Data cleaning
Data checks (Mintel GNPD)

EFSA’s Comprehensive Food 
Consumption Database

Data from national (or regional) food 
consumption surveys (in FoodEx2)

One food composition 
database for total sugars

(one value per FoodEx2 code)

One food composition 
database for added sugars

(one value per FoodEx2 code)

One food composition 
database for free sugars

(one value per FoodEx2 code1)

Kibblewhite et al. (2017)
Input from mandate requestor

Louie et al. (2015)
Input from mandate requestor

Data cleaning
Data checks

Food composition data (in FoodEx2) Food consumption data (in FoodEx2)

Preliminary intake estimates for 
total/added/free sugars

Final intake estimates for 
total/added/free sugars

Cross-checks with published intake values 
for total/added/free sugars from the same 

national survey and age group

Composition 
database for 

TOTAL 
SUGARS

24



25

EFSA Nutrient Composition Database

• Data for total sugars in foods and beverages were derived from the 
EFSA Nutrient Composition Database

• Covering approximately 1,750 foods collected within an international 
project from national databases of 12 European countries

• Including foods, beverages and food supplements

• Approved in 2012

• Compatible with EFSA data structure, 
coded in the FoodEx2 classification 
system

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2013.EN-355
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The common „language” between national
datasets and between the Food
consumption and composition data

FoodEx2 – the food classification and 
description system of EFSA

Hierarchical structure of food groups

• Where food categories are clearly defined,
mutually exclusive and collectively exhaustive

• 7 different levels from the very generic (e.g.,
Grain and grain-based products) to the very
specific (e.g., Cream cheesecake)

• Facet descriptors are providing additional
information for a particular aspect of a food
(e.g., Cream cheesecake, QUALITATIVE-INFO =
Low / Reduced sugar)
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Cleaning of TOTAL SUGAR data consisted of:

• Outlier analysis

• Consistency of national food names, FoodEx2 
classification and total sugar content was 
checked

• Application of dilution factors where needed

• Comparison with Mintel’s Global New 
Products Database (products from the last 5 
years, in the period of 2018-2019)

• Selection of the right FoodEx2 level by 
checking the product variability and 
distribution of sugar contents within a food 
category → eventually create new categories, 

where needed

Cleaning of the Composition Database

– a database of packaged goods, 
contains label information of over 

3 million food and beverage products (>1M EU food 
market) 
- currently having 25 out of the 27 Member States 

and Norway represented



Jams: 

▪ No substantial differences have been found between 
the sugar content of jams from different fruits

▪ But differences were found among sugar contents of: 

➢ “Normal” Jam, with added sugars

➢ Jams with reduced sugar content

➢ Jams sugar free/no added sugars 

Solution: 

➢Choose level4 but distinguish based on the sugar 
related facets. 

Example I: Selection of the right FoodEx2 level 
- creation of linking categories

28

Level1
Level2

Level3
Level4

Linking category Total sugar Source

Jams and marmalade 
with sugar

56.08 
g/100g

EFSA Composition table all jams and 
marmalades without sugar related facet

Jams and marmalade 
with reduced sugar

22.57 
g/100g

EFSA Composition table all jams and 
marmalades with facet: Low/reduced 
sugar

Jams and marmalade 
sugar-free

11.6 
g/100g

No values reported for this type of product 
in the EFSA Composition table → all sugar 
free jams were extracted from Mintel’s 
GNPD available on the EU market and 
their average was taken



Example II: Selection of the right FoodEx2 level 
- creation of linking categories

29

As a result of the cleaning and grouping of the 
data, in total:

578 linking categories have been 
established

➢ these are sometimes broader, sometimes
referring to a specific product, as a result
of the analyses during the data cleaning

➢ mean total sugar levels were assigned to
each of them

➢ Composition and consumption data were
matched through the linking categories

▪ Example for checking the distribution of 
available total sugar levels per food

Homogeneus even on specific 
(low) level

Product 
variability

Flavoured milks 
to be grouped 
separately

Food categories on FoodEx2 level 3

T
o
ta

l 
s
u
g
a
r 

c
o
n
te

n
t 

g
/1

0
0
g

▪ Outcome

Check if 
outliers are 
realistic and 
due to 
product 
variability or 
misreporting



Raw data on total sugars from 12 national food 
composition databases (in FoodEx2)

Outlier assessment
Data cleaning
Data checks (Mintel GNPD)

EFSA’s Comprehensive Food 
Consumption Database

Data from national (or regional) food 
consumption surveys (in FoodEx2)

One food composition 
database for total sugars

(one value per FoodEx2 code1)

One food composition 
database for added sugars

(one value per FoodEx2 code1)

One food composition 
database for free sugars

(one value per FoodEx2 code1)

Kibblewhite et al. (2017)
Input from mandate requestor

Louie et al. (2015)
Input from mandate requestor

Data cleaning
Data checks

Food composition data (in FoodEx2) Food consumption data (in FoodEx2)

Preliminary intake estimates for 
total/added/free sugars2

Final intake estimates for 
total/added/free sugars2

Cross-checks with published intake values 
for total/added/free sugars from the same 

national survey and age group

Composition 
databases for 

ADDED 
SUGARS 

and
FREE 

SUGARS 30



PRACTICAL DEFINITION OF SUGARS IN FOOD

ADDED SUGARS
FREE SUGARS TOTAL SUGARS

Sugars naturally 
present in fruits, 
vegetables, and 

milk 

Sugars naturally present 
in honey, syrups, fruit and 

vegetable juices and fruit and 
vegetable juice concentrates

(used as such by the 
consumer)*

Sugars naturally present in honey, 
syrups, fruit and vegetable juices and 
fruit and vegetable juice concentrates 

(in processed and prepared foods)*

Sugars added to foods during 
preparation/processing, and 

sugars eaten separately or added to 
foods at the table

*Adaptation made to develop the food composition database



• Estimations carried out by the 
Swedish Food Agency in close 
cooperation with EFSA DATA unit

• 10-step procedure, based on total 
sugars of food items/categories1

• Starting from step 1, 
→if assumptions and/or conditions 

are met, the food is allocated within 
the step 
→if not, moving on to next step

PROCEDURE TO ESTIMATE ADDED AND 
FREE SUGARS CONTENT IN FOODS

1Wanselius J, Axelsson C, Moraeus L, Berg C, Mattisson I, Larsson C. 
Procedure to Estimate Added and Free Sugars in Food Items from the 
Swedish Food Composition Database Used in the National Dietary Survey 
Riksmaten Adolescents 2016-17. Nutrients. 2019;11(6).



PROCEDURE TO ESTIMATE ADDED AND 
FREE SUGARS CONTENT IN FOODS

→ Result: all 578 distinct food categories have been assigned to a step 
- added and free sugars were estimated for each of them 

Following steps were considered:

• Foods with 0 total sugars (consequently 0 added/free sugars), e.g., fats and oils

• Foods with measurable total sugars but 0 added/free sugars, e.g., pasta, bread

• Foods with 100% added/free sugars, e.g., soft drinks; fruit juice (free sugars only)

• Comparison of unsweetened vs. sweetened variety of the foodstuff (e.g., milk vs. 
flavoured milk with sugar) to establish added and free sugars content

• Borrowing added or free sugars content from a similar food item (e.g., “dairy ice 
cream and similar” borrowed added and free sugars values from a more specific 
item: “Ice cream, milk based”)

• Standard recipe from EFSA’s Raw primary commodity (RPC) model was 
investigated, same proportion of sugars calculated

• None of the above steps are applicable: added and free sugars are assumed to be 
50% of total sugars, e.g., unspecified foods as relishes, snacks

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2019.EN-1532


STEP DISTRIBUTION ESTIMATES OF 
ADDED AND FREE SUGARS

Step description
Number of linking categories (%)

Added sugars Free sugars

Foods with 0 total sugars 33 (6) 33 (6)
Foods with 0 added or free sugars (but not 0 total sugars) 321 (56) 283 (49)
Foods where 100% of total sugars equals to free or added 

sugars
93 (16) 151 (26)

Added or free sugar content is based on comparison of 

sweetened and unsweetened variety
35 (6) 34 (6)

Borrowing added or free sugars content from a similar food 10 (2) 8 (1)
Standard recipe from EFSA’s RPC database 44 (8) 34 (6)
Added or free sugars assumed to be 50% of total sugars 42 (7) 35 (6)
Total number of food categories 578 (100) 578 (100)

Added or free sugars containing food items 224 (39) 262 (45)
Objective steps1 482 (83) 501 (87)

1 In terms of eating occasions, >95% of intakes were foods allocated within the objective steps



ANSWERS TO QUESTIONS SUBMITTED

❑ Has processed fruit (canned and dried) been considered in the study? 

❑ Do sugars in fruit purees (not fruit juice) or hummus and sugar in plant-
based milks (such as oat/rice milks with no added sugar) count as 
free/added sugars?

Milk imitates include e.g., soya, rice, rye, almond, oats, spelt drinks

LINKING CATEGORY
TOTAL 

SUGARS
ADDED 
SUGARS

FREE 
SUGARS

Fruits (not specified) 8.77 0 0

Fruits with edible peel, large, miscellaneous 12.38 0 0

Fruits with inedible peel, large, miscellaneous 10.51 0 0

Fruits, candied 67.49 61.9 61.9

Fruits, canned or jarred (not specified) 15.7 13.29 13.29

Fruits, dried (not specified) 50.72 0 0
Fruits, mixed, canned or jarred 15.79 13.29 13.3

Fruits, mixed, dried 51.45 0 0

LINKING CATEGORY
TOTAL 

SUGARS
ADDED 
SUGARS

FREE 
SUGARS

Puree, fruits or vegetables (not specified) 53.9 0 0

Vegetable puree or paste 7.59 0 0

Milk imitates 1.19 0 0



ANSWERS TO QUESTIONS SUBMITTED

❑ Clarification on the inclusion/exclusion of infant formula, foods for special 
medical purposes (FSMPs) and total diet replacements for weight control

All considered in intake estimates when reported in food consumption surveys

* Includes FSMPs, nutritionally complete and incomplete formulas, and formulas for 
metabolic disorders

**Includes meal replacements for weight control

❑ Added sugars vs sugars formed or altered during storage

LINKING CATEGORY
TOTAL 

SUGARS
ADDED 
SUGARS

FREE 
SUGARS

Infant and follow-on formulae 6.95 0 0

Food for particular diets* 7.83 3.91 3.91
Food for weight reduction** 11.46 5.73 5.73



Raw data on total sugars from 12 national food 
composition databases (in FoodEx2)

Outlier assessment
Data cleaning
Data checks (Mintel GNPD)

EFSA’s Comprehensive Food 
Consumption Database

Data from national (or regional) food 
consumption surveys (in FoodEx2)

One food composition 
database for total sugars

(one value per FoodEx2 code)

One food composition 
database for added sugars

(one value per FoodEx2 code)

One food composition 
database for free sugars

(one value per FoodEx2 code)

Kibblewhite et al. (2017)
Input from mandate requestor

Louie et al. (2015)
Input from mandate requestor

Data cleaning
Data checks

Food composition data (in FoodEx2) Food consumption data (in FoodEx2)

Preliminary intake estimates for 
total/added/free sugars

Final intake estimates for 
total/added/free sugars

Cross-checks with published intake values 
for total/added/free sugars from the same 

national survey and age group

Consumption 
data and intake 
estimates for 

TOTAL
ADDED
FREE

sugars 37



EFSA Comprehensive Food Consumption Database

38

• updated in 2020
• Consumption data from 24-hour recalls or dietary record method,

collected at individual level, considering average and high consumers
• for infants, breastmilk consumption was assessed according to

different methodologies across surveys
• most recent data within each country
• random sample at national level

Different population groups
• Infants: ≥4 to <12 months 
• Toddlers: ≥12 to <36 months
• Other children: ≥36 months to <10 years
• Younger adolescents: ≥10 to <14 years
• Older adolescents: ≥14 to <18 years
• Adults: ≥18 to <65 years 
• Elderly: ≥65 to <75 years

Special pop. groups: 
• Pregnant women 
• Lactating women



→Consumption data from 44 surveys of 23 member states have been used for 
the intake assessment

→ In 39 surveys of 20 member states estimated energy intakes are reported 
→ used for the calculation of E% from sugars 
→ Note: These energy intakes are provided by the member states and not calculated by EFSA

→To check the validity of energy intakes, total energy expenditure (TEE) was 
calculated at individual level from body weight and assuming a physical activity 
level (PAL) of 1.4. 

→ In the case of 3 surveys their reported energy intakes were not considered, as 
the difference between the mean TEE and mean energy intake was >25%

→Non-alcohol energy intake was calculated for each subject by subtracting the 
energy (kcal) of alcoholic drinks consumed (based on their estimated alcohol 
content) from the individual mean energy intakes.

Energy intakes in the EFSA Comprehensive 
Food Consumption Database

39



Linking categories: 

based on FoodEx2 + 

facets

Methodology used to estimate intakes of total, free 
and added sugars in European countries

EFSA Comprehensive Food 
Consumption Database

Dietary intake

assessment

Consumption 

data

Composition 

data

1. Food consumption data were linked at individual level in the Comprehensive Database to food 
composition data at the relevant linking category 

2. For each dietary survey, average daily consumption of each food item was combined with its 
content of total, added and free sugars 

3. Intakes per food item were summed up to obtain total daily sugar intakes for each individual 

4. The mean and the P95 of intakes (g/day) were calculated for each survey by population 
group and sex

5. Intakes of total, added and free sugars as E% and non-alcohol E% were also calculated, where 
data were available

Total, added & free sugars

40



Uncertainty analysis

Consumption data
• Different dietary survey methodologies, 
• use of standard portion sizes, 
• inclusion of consumption surveys covering only few days to estimate high 

percentiles
• Other systematic errors: under-reporting has been shown to be associated with 

sex, age, educational level and BMI & also varies among food categories

Composition data
• Food composition data from 12 European countries were pooled assuming a 

global food market
• Composition tables contain average values for a food category

Linkage of composition and consumption data
• Few consumption records coded on a very generic level (FoodEx2 level1 or 2)

41



QUESTIONS SUBMITTED

❑ Questions related to the extent to which soft drinks have been classified 
in the food composition database by their sugar content or otherwise, 
and about the extent to which they represent current intakes

o The sugars’ content of a foodstuff should reflect typical consumption i.e. a sales-weighted 
average for that foodstuff, rather than an average of what is available on the market. We note 
the use of eating occasions within the dataset, but it is unclear how this is used or might relate to 
sales data

o Soft drinks are primarily defined in the database by their flavour, and not their sugars’ content.  
Soft drinks increasingly meet a range of low and no sugars claims and this needs to be better 
captured in scientific studies, at national level by appropriate food surveys, and then in the EFSA 
database. The current intake data does not align with sales and thus overestimates intake of 
sugars in soft drinks



ANSWERS TO QUESTIONS SUBMITTED

o soft drinks among linking categories are classified according to their sugar content, not to
their flavour

o separate codes for diet soft drinks available and considered in the intake assessment

o individual data used to estimate intakes in each country more suitable for intake
assessment than sales data

o acknowledged in the opinion that consumption surveys (conducted over a wide time span)
may not reflect current intakes, and that food composition tables may not be up to
latest market developments. Current activities in EFSA to update the food composition
database

o intakes of added and free sugars calculated by EFSA consistently lower than those
reported by individual Member States using the same surveys; SSB major
contributors to the intake of added and free sugars in consumers



RESULTS OF THE INTAKE ASSESSMENT:
Map of annexes and appendices

Table short title Table title Table description
Table 1 EFSA Composition 

database
EFSA Food Composition database EFSA Food Composition database for TOTAL, FREE and 

ADDED SUGARS in g/100g (mean)

Table 2 Linking categories & 
FoodEx2

EFSA Food Composition database including the 
‘exposure hierarchy’ of the EFSA FoodEx2

EFSA Food Composition Database for total, added and free 
sugars in g/100g (mean). Includes the ‘exposure hierarchy’ of 
the EFSA FoodEx2 classification system (7 levels) for each 
food category.
Linking category = established to match food categories in 
the EFSA Food Composition Database with the foods 
reported to be consumed in the EFSA Comprehensive 
European Food Consumption Database (total of 2,573 
FoodEx2 code – sugar related facet combinations).  

Table 3 Alcoholic beverages Alcohol content of alcoholic drinks Assumed alcohol content (g/100 g) of alcoholic drinks 
reported to be consumed in the EFSA Comprehensive 
database

Table 4 Dietary surveys Dietary surveys available in the EFSA 
Comprehensive Database

Characteristics of the of dietary surveys included in the EFSA 
Comprehensive European Food Consumption Database used 
for this intake assessment 

Table 5 Energy intake data Total Energy Intakes (TEI), non-alcohol energy 
intake, Total Energy Expenditures (TEE)

Total energy intake (TEI) as reported in the dietary surveys 
used for this intake assessment
Total Energy Expenditure (TEE) calculated by EFSA
non-alcohol energy intake calculated by EFSA



RESULTS OF THE INTAKE ASSESSMENT:
Map of annexes and appendices_cont.
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• Estimated total/added/free sugar intakes in the whole population 
from food groups across surveys by population group (range of 
means and P95, g/d)

• %contribution of each food groups to mean intakes of TS, FS and AS

• Estimated added/free sugar intakes in consumers of 5 major contributors 
deriving from all sources and from the respective food group by survey (means 
and P95, g/d, E% and non-alcohol E%) 

• % contribution of each food groups to mean intakes of added/free sugars

• Estimated added/free sugar intakes in consumers of 5 major 
contributors across surveys by population group (range of means and 
P95, g/d) 

• % consumers of each food group in surveys  
• % contribution of food groups to mean intakes of added/free sugars

Intakes from all sources across surveys (range of means and P95) 
by population group and sex (g/d), and for both sexes combined (E%)

• Estimated total/added/free sugar intakes from all sources and from
food groups by survey (means and P95, g/d, E% and non-alcohol E%) 

• %contribution of each food group to mean intakes of TS, FS and AS

Results of the intake 
assessment. Whole 
population (Annex D)

Summary results_
whole population 
(Appendix A)

Summary results
(Opinion, Tables 3, 4 and 5)

Results of the intake 
assessment. 
Consumers (Annex E)

Summary results_
consumers 
(Appendix B)
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RESULTS OF THE INTAKE ASSESSMENT:
Food and consumer groups

foods supplying most macro- and 
micronutrients in the diet as 
recommended in FBDGs, such as 
• fresh fruits and vegetables, 
• milk and dairy products, and 
• cereal products 

foods that could be removed from the diet without 
substantially affecting its nutritional quality, such as 
• beverages (sugar-sweetened beverages and fruit 

juices), 
• fine bakery wares, and 
• “sugars and confectionery” (i.e., table sugar, 

honey, syrups, confectionery and water-based 
sweet desserts) 

clustering of linking categories done in different ways 

identify major 
contributors of

dietary sugars and 
calculate intake 

whole population consumers

core foods non-core foods Non-core food groups being 
major contributors to the 
intake of added and free 
sugars have been broken 
down further to identify 

consumer groups of interest



RESULTS OF THE INTAKE ASSESSMENT:
Food groups and consumer groups_cont.
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Food groups (whole population) Food groups (consumers)

Short name Description Short name Description

SUGARS AND 

CONFECTIONERY 

Sugar and similar (i.e. table 

sugar, honey and syrups), 

confectionery and water-

based sweet desserts

SUGAR AND SIMILAR Table sugar, honey and syrups

CONFECTIONERY Confectionery and water-based sweet 

desserts
SSSD+SSFD Soft and fruit drinks 

sweetened with sugar

SSSD+SSFD Soft and fruit drinks sweetened with 

sugar

FINE BAKERY WARES e.g. cakes, biscuits, pastries FINE BAKERY WARES e.g. cakes, biscuits, pastries

FRUIT/VEG JUICES Fruit/vegetable juices and 

nectars

FRUIT/VEG JUICES Fruit/vegetable juices and nectars

FRUIT/VEG_processed Processed fruits and 

vegetables excluding 

beverages
FRUIT/VEG_fresh Fresh fruits, vegetables

CEREALS Cereal and cereal-based 

products including bread but 

excluding fine bakery wares

MILK AND DAIRY Milk and dairy products 

including dairy alternatives

BABY FOODS Foods for infants and young 

children
ALCOHOLIC BEV Alcoholic beverages

OTHERS Others

Table 2: Food groups contributing to the intake of dietary sugars in the whole 
population and food groups used to define consumer groupsa

a Detailed composition of each food group could be found in Annex D (Tables 6, 7 and 8)



RESULTS OF THE INTAKE ASSESSMENT:
Food groups and consumer groups_cont.

48

Annex D - Results of the intake assessment_whole population

Table 4. Percent contribution of different food groups to the mean FREE SUGARS (FS) intake by 
population group and dietary survey (country) 



RESULTS in Appendix A_whole population
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Table A1. Intake of total, free and added sugars across EU dietary surveys from selected food groups 
and percent contribution of the selected food groups to the intake of total, free and added sugars1
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Table B1. Intake of free sugars across EU dietary surveys from selected food groups in consumers 
only and percent contribution of the selected food groups to the intake of free sugars.

RESULTS in Appendix B_consumers



RESULTS OF THE INTAKE ASSESSMENT: 
Summary tables in the Opinion (g/day)
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Total sugars (g/day) Free sugars (g/day) Added sugars (g/day)
Mean P95a Mean P95a Mean P95a

Population group, 

age range (n 

surveys)

Min Max Min Max Min Max Min Max Min Max Min Max

Infants, ≥ 4 mo

to < 12 mo (n = 13)
39 87 78 103 1 18 5 44 1 14 4 35

Toddlers, ≥ 12 mo

to < 36 mo (n = 16)
58 100 93 141 11 54 31 104 8 39 21 89

Other children, ≥ 3 

to < 10 y (n = 19)
61 116 97 179 29 79 61 135 22 67 49 120

Adolescents, ≥ 10 

to < 14 y (n = 19)
69 126 107 214 31 89 74 156 25 77 59 145

Adolescents, (≥ 14 

to < 18 y; n = 17)
56 118 96 210 25 78 65 177 21 68 58 145

Adults, ≥ 18 y 

to < 65  (n = 22)
59 119 101 215 24 67 61 166 19 51 50 125

Elderly, ≥ 65 y 

(n = 21)
54 109 96 185 17 53 52 122 13 43 43 95

Pregnant women 

(n = 5)
71 97 117 163 32 50 76 113 25 44 66 92

Lactating women 

(n = 2)
95 112 144 190 50 52 90 118 27 43 60 98

(a) The 95th percentile estimates obtained from dietary surveys and age classes with fewer than 60 subjects may not be statistically robust (EFSA, 2011) and consequently 

were not considered in this table

Opinion Table 3. Daily intakes of total, free and added sugars across EU dietary surveys by population group – females(a)  



52(a) The 95th percentile estimates obtained from dietary surveys and age classes with fewer than 60 subjects may not be statistically robust (EFSA, 2011) and consequently were 

not considered in this table

Opinion Table 5. Daily intakes of total, free and added sugars across EU dietary surveys by 
population group - males and females combined (a)  

Total sugars (E%) Free sugars (E%) Added sugars (E%)

Mean P95a mean P95a Mean P95a

Population group, age 

range (n surveys)
Min Max Min Max Min Max Min Max Min Max Min Max

Infants, ≥ 4 to < 12 

mo (n = 13)
24 44 36 94 1 11 4 31 1 11 3 30

Toddlers, ≥ 12 mo to 

< 36 mo (n = 15)
20 32 30 50 4 18 10 36 3 13 8 29

Other children, ≥ 3 to 

< 10 y (n = 16)
16 31 23 43 8 20 14 33 6 17 11 28

Adolescents, ≥ 10 to 

< 14 y (n = 15)
15 26 23 41 8 18 15 30 5 16 12 28

Adolescents, (≥ 14 to 

< 18 y; n = 13)
14 26 23 45 8 18 15 38 6 15 13 27

Adults, ≥ 18 to < 65 y 

(n = 17)
12 25 23 42 6 15 13 33 5 10 12 23

Elderly, ≥ 65 y (n = 

17)
13 23 25 36 4 11 11 24 3 9 9 18

Pregnant women

(n = 4)
14 21 23 32 6 10 14 22 5 9 10 20

Lactating women (n = 

2)
19 23 30 34 10 10 19 21 6 8 11 18

RESULTS OF THE INTAKE ASSESSMENT 
Summary tables in the Opinion (E%)



Questionnaire to National Competent 
Authorities of European countries
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39 institutions in 
37 countries 

contacted

•Sep-Nov 2018

•National Competent Authorities contacted through EFSA Focal Points and 
Food Consumption Network

•Collected data on:

osugars intake data from national surveys

onational food composition data on added and free sugars

oinformation on current national recommendations for dietary sugars

Answers received 
from 25 countries

Published data on 

AS, FS, TS intake 
received from 18 

countries

•total of 27 national surveys

•14 surveys also present in 
the EFSA Comprehensive 
Food Consumption Database

•Most had only composition 
data on total sugars

• Total sugars: EFSA’s estimations in line with most values calculated in the surveys
• Added and free sugars: generally lower than national values, across all surveys and 

population groups 
• All details can be found in Annex F



Food composition and intake data
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Q&A



Observational studies: 
methodological considerations in 
relation to the estimation 
of intakes of dietary sugars and 
their sources and their 
relationship to disease endpoints

Stakeholders meeting– 21 September 2021

Agnès de Sesmaisons Lecarré

Senior Scientific Officer
EFSA Nutrition Unit



▪ Section 5 of the scientific opinion

▪ Large part of the body of evidence comes from 
observational studies

▪ Explicit and harmonised criteria to assess potential 
bias related to intake estimates

▪ Methodological considerations at the level of:

▪ Design (dietary assessment method, food 
composition data)

▪ Analysis

▪ Specific characteristics and sources of errors for each 
dietary assessment method 

▪ Issues specific to the estimation of the 
consumption of total sugars and specific sugars 
types and their dietary sources

Purpose and scope of the section
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Food frequency 
questionnaires (FFQs)

Multiple 24-h recalls

Diet records or dietary 
history

Sugars
• Total
• Free/added
• fructose 

Sugars dietary sources 
(SSBs, FJs)



▪ Food consumption data

▪ Methods are subjective

▪ Selective reporting and recall bias (foods eaten, portion sizes)

▪ Perceived healthiness of the sugar source

▪ Underreporting of foods and beverages consumed between meals and add-ons

▪ Direction and magnitude of the error can be difficult to predict for exposures such as total sugars or 
total fructose, for which food contributors may be affected by reporting biases in opposite directions 

▪ Misreporting often difficult to quantify

▪ Food composition data

▪ Content of total sugars available in most food composition databases 

▪ Content of free and added sugars needs to be estimated based on ingredient list/recipes – prone to 
errors

▪ Methods rarely reported in papers

▪ Different nomenclatures/definitions hampers comparison between studies

Sources of errors regarding the dietary 
assessment methods
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Validity and reproducibility of the dietary assessment methods

•Tool validated for the study population 

•Validation data not available for the exposure of interest (proxy used)

•Reproducibility

Repetition of the dietary assessment to assess habitual intake

•Long-term habitual intake

•Macronutrient intakes relatively stable (adults)

•Consumption habits of individual foods can change rapidly

Measures to address potential systematic errors

•Exclusion of implausible reporters or adjustment/stratification of analysis according to the plausibility of 
reporting

•Methods are not equivalent; ability to minimize the impact of differential reporting bias unclear 

•Sensitivity analyses recommended

Calibration

•Seldomly used

Temporal proximity of the intake estimation to the incidence of the disease

•Sensitivity analyses excluding incident cases identified during the first years of follow up

Assessment of measurement error and 
risk of bias
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▪ Risk for confounding by energy intake, intake of other nutrients, and/or 
associated dietary patterns

▪ Sugars intake – outcome

▪ Total Energy Intake (TEI) considered as a potential confounder of the association between sugars 
intake and disease risk 

▪ Sugars intake estimates typically standardised for energy before categorisation (nutrient residual 
model; nutrient density model adjusted for TEI)

▪ Most studies explore the apparent effect of the nutrient while maintaining TEI constant i.e. 
effect of the isocaloric substitution of the nutrient with other macronutrients

▪ Sugar sources (e.g. SSB, 100% FJs) – outcome

▪ Models with and without adjustment for TEI (energy as a mediator in the causal pathway) 

▪ Most studies explore the apparent effect of the source while not maintaining TEI constant

▪ Incorrect use of models in statistical analyses, but also measurement errors in dietary assessments, 
can increase, attenuate, or even invert the true relationship

Energy intake and other dietary factors 
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◼ Adjustment for confounders and risk of bias
o Can the Panel explain how they identified the key confounders, and how only adjusting for key 

confounders would not overestimate relative risk for SSBs?

• Factor associated with the exposure and the outcome of interest; not on the causal pathway 

• For each exposure-outcome, identification of key confounders:

• Review of confounders across studies; domain expertise (e.g. known risk factors)

• Factors that are expected to potentially have the greatest impact on the relationship

• Assessed risk of bias related to confounding:

• In practice, critical confounders may vary depending on study settings

• Evaluate approaches applied to minimise confounding at the level of study design and analyses

• RoB judgement based on methodological and content expertise 

• From association to ‘causation’: totality of the evidence is considered, applying a comprehensive 
uncertainty analysis (e.g. (in)consistency across studies, dose-response)

ANSWERS TO QUESTIONS SUBMITTED



Observational studies: methodological 
considerations

61

Q&A



Chronic metabolic diseases: 
principles for evidence integration 
and uncertainty analysis

Stakeholders meeting– 21 September 2021

Marco Vinceti
Chair
EFSA WG on sugars
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8. Hazard identification: metabolic diseases

8. Hazard identification: chronic metabolic diseases

8.1. Body of evidence

8.1.1. Intervention studies

8.1.2. Observational studies

8.1.3. Principles applied to assess the body of evidence: evidence integration 
and uncertainty analysis
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8.1. Body of evidence

❑ Reporting on: 
o 49 intervention studies
o 62 cohort studies 

❑ Additionally, 9 publications reporting on 10 cohorts (6 new cohorts) from 
the update of the literature search were incorporated in the assessment 
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8.1.1. Intervention studies

❑ RCTs

a. Studies providing different amounts of sugar (e.g., fructose; mixtures of 
fructose and glucose as sucrose, SSBs, honey; non-milk extrinsic sugars, 
simple carbohydrates from the whole diet). Of these, four studies targeted 
free sugars and the rest manipulated only the added sugars fraction (Q1). 

b. Studies providing similar amounts of fructose and glucose (Q2).

Allow investigation of the following exposures in relation to the endpoints of 
interest: 

a. Added and free sugars

b. Fructose 

c. SSBs (as mixtures of glucose and fructose in beverages)

➢ RCTs addressing Q1 can be combined to draw conclusions on added and free
sugars because these exposures widely overlap
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8.1.2. Observational studies

Exposure category Includes Excludes
Sugar-sweetened soft 

drinks (SSSD)

Carbonated and non-carbonated sugar-

sweetened drinks such as soda, iced tea, sports 

drinks and energy drinks, or any 

subgroup thereof

Alcoholic beverages, milk and milk 

beverages, coffee and hot tea, fruit 

drinks, and fruit juices

Sugar-sweetened fruit 

drinks (SSFD)

Fruit squashes, cordials, lemonades, punches, or 

any combination of these

SSSD and fruit juices

Sugar-sweetened fruit 

juices (SSFJ)

Fruit juices, concentrates and nectars with added 

sugars, or any combination of these

Fruit drinks and 100% fruit juices

100% fruit 

juices (100% FJs)

Unsweetened fruit juices SSFD and SSFJ

Total fruit juices (TFJ) SSFJ and 100% FJs SSSD and SSFD

Sugar-sweetened 

beverages (SSB)

Water-based beverages and fruit 

juices with added sugars. Include SSSD, SSFD, 

SSFJ and TFJ (when SSFJ and 100% FJs are 

not reported separately), or 

any combination thereof

100% fruit juices (except if SSFJ 

and 100% FJs are not reported 

separately)

Beverages: Exposure categories for data extraction



QUESTIONS SUBMITTED

❑ Clarifications requested on the classification of fruit juices in observational studies 
and on the selection of relevant studies

o In the publication on fruit juices and type 2 diabetes risk the FFQ for SUN did not distinguish between sugar-
sweetened fruit juices and 100% pure fruit juices. However, In the  recent draft opinion by EFSA it states that the 
results were based on 100% fruit juice. May I confirm whether  additional analysis on 100% fruit juice were 
provided for the EFSA analysis? Or is it still the case that Fresan et al. (2017) did not conduct separate analysis for 
100% fruit juices and those juices which may have contained added sugars?

o The prospective cohort studies for NHS, NHSII, WHI and HPFS are noted in the Draft Opinion as having reported 
100% fruit but this is incorrect. The Food Frequency Questionnaires for these studies did not allow participants to 
record whether they consumed unsweetened or sweetened fruit juices, and one question asked if participants 
consumed "apple juice or cider". Cider is definitely not 100% fruit juice according to EU regulations. Therefore, is 
it not more accurate to run separate meta-analysis for studies which report 100% fruit juice?

o As noted in the draft opinion by EFSA the external validity of cohorts from outside Europe is questionable. Will 
EFSA allocate more weight to studies from Europe? For instance, the multicentre EPIC studies represent many 
European countries and include many respondents. The EPIC studies on the association of SSB with CVD and 
T2DM (not included in the draft opinion) as endpoints show both that there is a threshold and the p for trend for 
the association between SSB and CVD is not significant (both for men and women). We ask EFSA to take these 
European observations as the starting point of the scientific opinion.

o The selected literature underlining the evidence evaluation appears incomplete. It is neither fully transparent, how 
different steps of literature search and selection evolved. It therefore remains unclear how important studies could 
have been missed. For example, one of the largest prospective cohorts (PCs) on sugar-sweetened beverages and 
type 2 diabetes has not been included



ANSWERS QUESTIONS SUBMITTED

❑ General approach to classify fruit juices

o If the publication was unclear, authors were contacted for clarification

o If no reply, information was extrapolated from other papers reporting on the same 
cohort(s)

o If this was not possible, the paper was excluded for that exposure

❑ SUN cohort (Fresan et al., 2017)

- Fresh fruit juice, bottled fruit juice, and all types of juice were assessed separately in 
relation to T2DM risk

- Questionnaire could not distinguish between bottled juice with or without added sugars. 
Authors assumed that most bottled juice was with added sugars and that fresh fruit 
juices were without added sugars. 

- Data were extracted for fresh fruit juices (as 100% FJ) AND for all juices (as TFJ) in 
evidence tables

- Fresh fruit juices were taken as the exposure of interest in the EFSA opinion.



ANSWERS TO QUESTIONS SUBMITTED

❑ HPFS, NHS I, and NHS II cohorts (e.g. Muraki et al., 2013); WHI

o Classified in previous systematic reviews as: 

- 100% fruit juice (Imamura et al., 2015)

- Sugar-sweetened fruit juice (Xi et al., 2014) 

- Fruit juice unspecified (D’Elia et al., 2020)

o EFSA contacted the authors in relation to the use of the Harvard questionnaire for fruit 
juice (Annex G of the scientific opinion)

- Question in relation to the publication by Pan et al., 2013 on body weight

- Authors confirmed that fruit juice refers to 100% fruit juice only (questions on 
apple juice or cider, orange juice, grapefruit juice, other fruit juices)

- Cider judged to be a minor contributor to the intake of the category

- FFQ had a separate question on fruit drinks with added sugars (Hawaiian Punch, 
lemonade, other non-carbonated fruit drinks)



ANSWERS TO QUESTIONS SUBMITTED

❑ EPIC-Interact (Romaguera et al., 2013) on SSBs and TFJ and incidence of T2DM

o Retrieved with the literature search BUT erroneously excluded at the screening phase

o It will be considered by the Panel for the final version of the scientific opinion
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8.1.2. Observational studies

❑ PCs

Allow investigation of the following exposures in relation to the endpoints of 
interest: 

a. Total sugars

b. Added sugars, sucrose as a surrogate exposure for added sugars, and free 
sugars (and non-milk extrinsic sugars) from all sources. 

c. Fructose, either as total fructose or as free fructose from all sources

d. SSBs, including a) SSSD, SSFD, SSFJ or any combination of these; and b) TFJ 
when combined with SSSD and/or SSFD

e. 100% FJs

➢ Like intervention studies, few PCs have investigated the relationship between 
free sugars from all sources and the endpoints of interest: studies assessed 
together with studies on added sugars to draw conclusions on both sugar 
fractions because these two exposures widely overlap



Total of 35 sQs = sub-questions

8.1.3.  Principles for evidence integration 
and uncertainty analysis

72
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Within each sQ, randomized controlled trials (RCTs) and prospective cohort studies
(PCs) are organised in separate lines of evidence (LoE), which are classified in the
following hierarchical order:

❑ Standalone (main) LoE: studies on disease endpoints. These studies could, on
their own, answer the sQ directly.

❑ Standalone (surrogate) LoE: studies on endpoints which are surrogate measures
of the disease risk. These studies also could, on their own, answer the sQ, on the
assumption that a sustained increase in the surrogate measure over time (e.g.
blood pressure) would eventually lead to an increased risk of disease (e.g.
hypertension).

❑ Complementary LoE: studies on endpoints which are relevant to the disease but
less direct than those included in standalone LoE. These, on their own, cannot
answer the sQ but can be used as supporting evidence to the standalone LoEs.

Organisation of lines of evidence (LoE)
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Examples
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Conclusion: BoE does not 
support a positive relationship

Go for a comprehensive UA

Stepwise approach for evidence integration and 
uncertainty analysis (1)
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Stepwise approach for evidence integration and 
uncertainty analysis (2)
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Approach to assign the final level of certainty in 
a causal relationship

Initial level of certainty 

by study design

Factors decreasing certainty Factors increasing 

certainty

Final level of certainty 

High: 

> 75-100% probability

RCTs

Moderate: 

➢50-75% probability

PCs assessing the 

exposure (or change 

thereof) prior to the 

endpoint

Low:

> 15-50% probability

PCs assessing changes 

in the exposure and 

concurrent changes in 

the endpoint

Very low: 

0-15% probability

• risk of bias across studies 

(limitations to internal 

validity)

• unexplained 

inconsistency 

(heterogeneity)

• indirectness of the 

endpoint to the main 

(disease) endpoint

• imprecision

• publication bias

• large magnitude of 

the effect (or a strong 

association/response)

• dose-response

(monotonic or not)

• residual confounding 

or other factors that 

would increase 

certainty in the 

estimated effect (for 

PCs only)

• consistency (across 

endpoints in 

standalone  and 

complementary LoEs)

High: 

> 75-100% probability

Moderate: 

> 50-75% probability

Low:

> 15-50% probability

Very low: 

0-15% probability

OHAT

This assessment



ANSWERS TO QUESTIONS SUBMITTED

❑ Magnitude of the effect as upgrading/downgrading factor

o We note that relative risks in dose-response analyses for outcomes associated with SSB consumption are 
low, and come with some uncertainties. We further take note that the Panel has adapted the OHAT 
framework to review and integrate the evidence. Does the Panel consider the framework should have 
been further adapted to better consider nuances of dose-response analyses, specifically in relation to 
magnitude of effect/risk, and/or any uncertainties in risk/dose? 

o It was not considered appropriate to downgrade level of certainty based on a “small” 
magnitude of effect: a safety assessment must be conservative and a “small” 
association may be of public health importance. 

o Large magnitude of the effect (OHAT: RR > 2 for PCs) considered as an upgrading 
factor. 

o In the comprehensive uncertainty analyses, no relationship was upgraded for this 
reason.
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Approach for evidence integration and 
uncertainty analysis across study designs



ANSWERS TO QUESTIONS SUBMITTED

❑ Tool used to assign levels of certainty on causal relationships

o Why was a new evidence evaluation tool developed rather than using established systems such as 
AMSTAR, Grade, or Nutrigrade?

o EFSA looked for a fit-for-purpose and robust approach for uncertainty analysis and 
evidence integration. The OHAT approach was first published in 2011 and last updated 
in 2019 and draws upon the methodological developments proposed by various 
groups of experts (e.g., GRADE, Cochrane collaboration, AHRQ). 

o Specifically, this framework was developed to serve the purpose of safety evaluations 
rather than benefit evaluations. It still required some adaptations to fit the 
specificities of this opinion. EFSA is aware that several developments are ongoing at 
international level in this field



QUESTIONS SUBMITTED

❑ Study design and level of certainty required to establish causality 

o How can EFSA determine a cause-and-effect relationship from prospective cohort studies only? This is 
inconsistent with the methods used by EFSA to assess the science for Health Claims for foods, where 
observational studies are normally not accepted to establish causality.

o Shouldn't be the level of certainty in a relationship at least “high” (>75% probability) to draw conclusions, as it 
would be expected for health claims made on food?

o The purpose of the opinion is to determine the certainty whether positive and causal relationships exist between 
various exposures and outcomes. However, since it is a generally accepted scientific principle that a causal 
relationship can only be based on high evidence, stating that a positive causal relationship exists with for 
example ‘low certainty’ appears to be a non sequitur.  Would the Panel agree? 

o EFSA should adhere to the same principles as those used in the health claims evaluation, with respect to 
presenting scientific levels of certainty. EU chose in the past to depart from the principles of “qualified health 
claims”. This means that here, only relationships between sugars/SSB & health with a certainty level above 75% 
can be presented as scientifically substantiated. So we ask EFSA not to present lower levels of certainty as 
“evidence”, neither in the Opinion and certainly not in the communication material. Also, summarising
communication leaflets should also include a column on “total sugars”, for which the evidence is absent 



ANSWERS TO QUESTIONS SUBMITTED

o Health claims = benefit assessment = false positives to be avoided

o Establishing a UL for nutrients = safety assessment = false negatives to be avoided

o GRADE initially developed to assess efficacy of medical interventions = benefit assessment

o OHAT NTP adapted from GRADE, Cochrane collaboration, AHRQ for safety assessments

o Uncertainty analysis is the process of identifying limitations in scientific knowledge and 
evaluating their implications for scientific conclusions. It is relevant in all EFSA’s scientific 
assessments and also necessary, to ensure that the assessment conclusions provide reliable 
information for decision-making (EFSA Scientific Committee, 2018). 

o When the scientific evidence suggests a relationship between the exposure and the outcome, 
the initial level of certainty on the causality of the relationship is established based on the 
study design. The final level of certainty is a scientific judgement: it expresses experts’ 
certainty that such relationship exists, based on the totality of available evidence

o EFSA has provided the level of certainty associated to each exposure-endpoint relationship to 
allow risk managers to take informed decisions, which fit their purposes.



ANSWERS TO QUESTIONS SUBMITTED

❑ Initial level of certainty for PCs

o Can the Panel please explain how they have arrived at the initial certainty for PCs? 

OHAT Guidance

EFSA Guidance



Chronic metabolic diseases: principles for 
evidence integration and uncertainty analysis
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Q&A



Hazard identification: chronic 
metabolic diseases 

Stakeholders meeting– 21 September 2021

Luc Tappy

EFSA WG on sugars
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Total sugars

❑ RCTs = None

o Given the complex nature of this exposure, no RCT addressed the effect of total 
sugars (i.e. sugars in whole fruits, vegetables and milk, an important fraction of 
total sugars intake, were not manipulated with the intervention in any of the 
studies available)

❑ PCs

o TEI was generally considered a potential confounder, thus models fully accounting 
for TEI were applied 

o Address the potential role of total sugars in disease risk independent of their 
contribution to energy intake, i.e. the inherent properties of sugars as compared 
to other macronutrients

o Overall, PCs do not support a positive and causal relationship between 
the intake of total sugars in isocaloric exchange with other 
macronutrients and any of the chronic metabolic diseases assessed
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Added and free sugars

❑ RCTs 

Classified as: 

o Isocaloric with neutral energy balance

o Isocaloric with positive energy balance*

➢ Starch used as comparator in most isocaloric studies

o Hypercaloric (n = 1)*

o Ad libitum

* Only addressed endpoints in complementary LoE (insulin sensitivity)

❑ PCs 

o Assessed in isocaloric exchange with other macronutrients in most studies (as 
total sugars)
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Added and free sugars. Example: risk of 
obesity

sQ2.1. Added and free sugars and risk of obesity

LoE Endpoints RCTs 

(n)

PCs 

(n)

LoE1. Standalone 

(main)

Incidence of obesity, incidence of abdominal 

obesity

0 0

LoE2. Standalone 

(surrogate)

Body weight/BMI, waist circumference 11 

(+2)

8

LoE3. 

Complementary

Body fat, abdominal fat 5 4



89

Added and free sugars. Example: risk of 
obesity

❑ RCTs

95% CI of the pooled estimate 
based on random model 

Sensitivity on correlation 
coefficient impact on studies 
effect 

Pooled estimate based 
on random model. 

(total and by 
subgroup)

Effect of high vs low sugar intake on body weight (kg)
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Added and free sugars. Example: risk of 
obesity

What is the level of certainty in a positive and causal relationship between intake of added and free sugars ad libitum 

and the risk of obesity at the levels of intake and in the population subgroups investigated in the studies eligible for this

assessment?
BoE (standalone) LoE2. Standalone (surrogate). Endpoint: body weight. 11 RCTs, 1,328 participants. Pooled 

mean effect estimate (95%CI) = 1.15 kg (0.53, 1.77) assuming a within-subject correlation coefficient of 0.82. The 
correlation coefficient for this endpoint is expected to be >0.82. 

Initial certainty: 

High (>75-100% 

probability)

Domain Rationale Evaluation

Risk of bias 6 studies in tier 1; 5 studies tier 2
Between low and moderate
Key questions: 
Randomisation: low
Exposure assessment: generally low 
Outcome assessment: mixed low and 
probably high

Probably high for allocation concealment 
and blinding

Serious

Unexplained 

inconsistency

Low statistical heterogeneity (I2 = 29% for the pooled mean effect). Mean effect estimates are similar across studies 

and 95%CI largely overlap.

Not serious

Indirectness Surrogate endpoint Serious

Imprecision Low Not serious

Publication bias Funnel plot suggests low risk of publication bias. 

Public (n=3), private (n=3) and mixed (n=4) funding (NR for one study).

Undetected

Upgrading factors None identified   None

Final certainty Started high, downgraded one level for indirectness. RoB was not considered sufficiently serious to downgrade 
because it was between low and moderate and generally low for 2 out of the 3 key questions.

Moderate (> 50-

75% probability)
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❑ RCTs: The level of certainty in a positive and causal relationship between the intake 
of added and free sugars and risk of obesity is moderate (rationale in Table 13). 
The studies were conducted ad libitum.

❑ PCs: the available BoE from PCs does not suggest a positive relationship between 
the intake of added and free sugars in isocaloric exchange with other macronutrients 
and risk of obesity.

❑ Overall conclusion on sQ2.1. 

There is evidence from RCTs for a positive and causal relationship between the intake of 
added and free sugars ad libitum and risk of obesity (moderate level of certainty). The 
available BoE from PCs cannot be used to modify the level of certainty in this 
conclusion. 

Added and free sugars. Example: risk of 
obesity
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Added and free sugars. Conclusions HI 
metabolic diseases

1 Levels of certainty on a positive and causal relationship are associated with the following probability ranges: high (75-100% probability), moderate 
(50-75%), low (15-50% probability, very low (0-15% probability); 2 No data on standalone LoEs; 3 Since no standalone LoEs passed the screening 
step (preliminary uncertainty analysis), the available body of evidence cannot be used to conclude on a positive and causal relationship between 
the exposure and the disease risk.

❑ RCTs

o Good external validity, conclusions apply to the general European population 

o Surrogate endpoints + uncertainty on whether models reflect effects of increasing 
intakes of added/free sugars from all sources

❑ PCs 

o Do not allow to account for energy-related effects of dietary sugars that could 
derive from excess energy intake
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❑ RCTs 

Classified as: 

o Isocaloric with neutral energy balance

o Isocaloric with positive energy balance*

➢ Glucose used as comparator in all isocaloric studies

o Hypercaloric (n = 1)*

o Ad libitum

* Most addressed only endpoints in complementary LoE (insulin sensitivity)

❑ PCs 

o Assessed in isocaloric exchange with other macronutrients in most studies (as 
total/added/free sugars)

o Assessed in isocaloric exchange with other carbohydrates and with fat (two 
separate models) in relation to the risk of gout

Fructose
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❑ RCTs

o Free added fructose vs free added glucose

o Some evidence for a specific effect of fructose on hepatic insulin resistance and 
uric acid levels (complementary LoEs, no comprehensive UA)

❑ PCs

o Uncertain external validity (no studies in Europe for CVD or gout)

o Difficulties to disentangle the contribution of glucose and fructose to disease risk 
(intakes highly correlated, share same sources)

Fructose. Conclusions HI metabolic 
diseases
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Sugar-sweetened beverages

❑ RCTs 

Classified as: 

o Isocaloric with neutral energy balance

➢ Starch used as comparator in most isocaloric studies

o Ad libitum

❑ PCs

o Mostly assessed NOT keeping TEI constant because:

- TEI was not included in the model

- TEI was included in the model only after categorisation of the exposure

- The model was adjusted for energy intake from other sources only
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❑ RCTs 

o Studies on SSBs are a fraction of those considered for added and free sugars = 
similar conclusions

o Most RCTs for SSBs on blood lipids conducted ad libitum = strongest evidence for 
added and free sugars came from isocaloric studies at neutral energy balance in 
exchange with starch

❑ PCs 

o Uncertain external validity for gout

o Uncertainty about the role of the sugar fraction on the relationship (for 
hypertension and CVD)

SSBs. Conclusions HI metabolic diseases
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100% fruit juices

❑ RCTs = None

o A 3-arm study comparing a fruit juice and a flavoured drink with added sugars 
(matched for sugar content) vs no intervention = fruit drink arm selected as SSB

o No other studies assessing different amounts of sugars in 100% fruit juices meeting 
the inclusion criteria

❑ PCs

o Mostly assessed NOT keeping TEI constant (as SSBs) because:

- TEI was not included in the model

- TEI was included in the model only after categorisation of the exposure

- The model was adjusted for energy intake from other sources only



❑ PCs 

o Uncertain external validity for gout (as for fructose and SSBs)

o Differences in the classification of fruit juices across studies and in the methods 
used to assess their intake

100% FJ. Conclusions HI metabolic diseases



MODE OF ACTION

❑ Excess energy intake leading to positive energy balance and body weight 
gain

o Evidence for a positive and causal relationship between the intake of added and free 
sugars and their liquid sources, body weight gain and risk of obesity

o Could be explained by the hedonic properties of sugars, leading to energy 
overconsumption also from other macronutrients found in sugar-containing foods

❑ de novo lipogenesis in the liver and the gut, increase the secretion of TG-
rich lipoprotein particles (TRL) in the circulation, and decrease their 
clearance

o High de novo lipogenesis can lead to ectopic fat deposition (e.g., in the liver), 
increase hepatic insulin resistance and impair glucose tolerance in the long term

❑ Fructose

o Shown to increase hepatic insulin resistance more than equivalent amounts of 
glucose or sucrose

o Shown to increase uric acid concentrations by specific mechanisms



LIMITATIONS IN THE BODY OF EVIDENCE

❑ The energy and non-energy contribution (i.e. the molecule-specific effect) of dietary 
sugars to metabolic disease risk could not be systematically addressed across studies 
and endpoints. 

o the characterisation of the specific (non-energy related) effects of sugars was 
hampered by: 

a) the limitations of individual studies (e.g. incomplete control for energy in 
RCTs, inadequate control for energy in PCs), and 

b) the disparity of available studies in terms of the choice and characterisation of 
the exposure of interest, the measurement of health endpoints, and the 
analytical strategies used for data analysis and control for 
mediators/confounders. 

o Energy-related effects of dietary sugars could derive from excess energy intake 
owing to their hedonic properties. However, this was not addressed in the majority of 
eligible PCs, where dietary sugars were analysed only in isocaloric exchange with 
other macronutrients. 



QUESTIONS SUBMITTED

❑ Naturally occurring sugars vs total/added/free sugars

o Have you been able to differentiate between the possible health effects of total sugars vs naturally occurring 
sugars (e.g., lactose and fructose) and added/free sugars?

o Would you differentiate intrinsic and added sugars?

o I'm interested to hear more about lactose and how it fits into the upper tolerable levels

o Is there a recommended daily limit for sugars found in whole fruit (not juiced nor blended), vegetables, milk, 
grains - do consumers need to worry about these natural sugars found in whole products, is there any new 
research in this area? Are there any research showing additional benefits of consuming less than advised 5% 
(WHO)?



ANSWERS TO QUESTIONS SUBMITTED

➢ Available data are very limited to investigate any difference between naturally occurring 
sugars and added/free sugars: this is typically not investigated in RCTs (which generally 
compare pure fructose vs glucose), while most PCs investigated fructose from all sources 
(i.e. naturally present and added to food) as the exposure of interest. 

➢ Lactose is a sugar naturally occurring in milk and generally not added to foods or 
beverages for sweetening purposes. Lactose was considered in this opinion as part of 
total sugars. Potential health effect of lactose per se are not addressed in this opinion. 

➢ As for lactose, intrinsic sugars were considered as part of total sugars, but not addressed  
separately in this opinion



ANSWERS TO QUESTIONS SUBMITTED

❑ Effects of pure fructose high-fructose syrups vs naturally occurring fructose and 
other sugars

o Is there any health effect that has been associated specifically to high-fructose syrups or pure fructose (e.g., 
syrups produced from corn), whereas not related to other sugars (e.g., sucrose, fructose intake from fruits, 
etc.)?

o RCTs comparing fructose vs glucose were conducted with pure fructose. 

o Fructose appears to increase hepatic insulin resistance and increase uric acid concentrations 
more than comparable amounts of glucose or sucrose. 

o No other specific effects of fructose were noted.

o PCs focused on fructose from all sources (naturally occurring and added)



ANSWERS TO QUESTIONS SUBMITTED

❑ Extrapolation of the results to the general population 

o Recommendations regarding sugar intake at preschool age and related health risks in chronic overconsumption

o No support from PCs for added/free sugars, and the evidence for free/added from RCTs is primarily driven by a 
few studies examined in individuals with already elevated glucose/insulin or obese. So does this support that 
added/free sugars (not from SBBs) linearly increase risk of with these outcomes, or that added/free sugars are 
not good when you already are metabolically unhealthy? Do you see any problems with extrapolating findings 
from SSBs to make claims for the entire added/free sugar?

o For added and free sugars, the BoE includes RCTs on mixtures of fructose and glucose in 
solid foods, beverages, and foods and beverages combined

o Most RCTs were conducted in adult subjects from either the general population or specific 
risk groups (e.g. overweight/obese, hyperinsulinemic) including males, females or 
individuals both sexes combined. 

o Studies in children were scarce and mainly investigated sugars and their sources in relation 
to measures of body weight and body fat and findings were consistent with those in adults. 

o The mechanisms by which dietary sugars could increase the risk of metabolic diseases are 
expected to be the same across population groups

o Conclusions on hazard identification apply to the general population and subgroups thereof



ANSWERS TO QUESTIONS SUBMITTED

❑ Dietary conditions in which the studies were conducted

o Why was the focus on an isocaloric diet in the consideration of the evidence, although the consumption of high-
sugar foods in particular SSB increases the risk for a hypercaloric diet and thus obesity?

➢ The assessment was not “focused” on isocaloric diets. 

➢ All the eligible RCTs were considered and classified depending on the dietary conditions in 
which they were conducted. In relation to body weight, only RCTs conducted ad libitum 
(and not RCTs conducted in isocaloric conditions) were considered.

➢ In PCs, total/added/free sugars were mostly assessed in isocaloric exchange with other 
macronutrients, not allowing for excess energy intake from sugar sources in the analysis.

➢ In contrast, in most PCs assessing SSBs and fruit juices, total energy intake was generally 
not kept constant in the analyses, i.e., allowing for the effect of these foods through their 
contribution to energy intake.

➢ The analytical strategy adopted in individual studies reflects the hypothesis of interest for 
the investigators (i.e., effect of a particular exposure, independently or not from its 
contribution to energy).



Hazard identification: chronic metabolic 
diseases 
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Hazard identification: pregnancy 
endpoints 

Stakeholders meeting– 21 September 2021

Mathilde Kersting

EFSA WG on sugars



PREGNANCY-RELATED ENDPOINTS

❑ Gestational diabetes mellitus (GDM): development of impaired glucose tolerance 
during pregnancy in a non-diabetic woman. 

❑ Birthweight-related endpoints:

o High birthweight (macrosomia): 

➢ major complication of diabetes during pregnancy to fetal metabolism. 

➢ it is secondary to hyperglycemia-driven fetal hyperinsulinemia, which stimulates 
anabolism and the growth of fetal adipose tissue

➢ recognized as a risk factor for later childhood obesity and diabetes

o Low birthweight, and more specifically a small weight related to gestational age 
(SGA): 

➢ occurs because of intrauterine growth retardation (IUGR)

➢ results from chronic fetal undernutrition during gestation

➢ accelerated weight gain secondary to catch-up growth is also associated with a 
higher risk for overweight and obesity later in life 



BODY OF EVIDENCE

❑ RCTs: None. 

❑ PCs. N = 7

o Exposures: 

➢ Total sugars

➢ SSBs

➢ Fruit juices

o Endpoints: 

➢ GDM (n=3): Intake of dietary sugars in women on child-bearing age and 
incidence of GDM in those becoming pregnant during follow-up. Intake of 
dietary sugars or changes in body weight during pregnancy were not 
assessed

➢ Birthweight (n=4): intake of dietary sugars during pregnancy in women 
recruited in the first trimester

PCs Total sugars SSBs Fruit juices

GDM 1 2 2

Birthweight 2 2 -



EVIDENCE INTEGRATION AND UNCERTAINTY 
ANALYSIS

❑ Follows the same principles as for metabolic diseases
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INCIDENCE OF GDM

Cohort Exposure C
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Tier

ALSWH Total sugars - + -/NR -/NR ++ 3

NHS II SSSD+SSFD + + -/NR NR ++ 2

SUN SSSD+SSFD + + -/NR + ++ 1

NHS II 100% FJ + + -/NR NR + 2

ALSWH TFJ - + -/NR -/NR ++ 3

❑ Low number of PCs per exposure
Variable regarding the internal validity (RoB)
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INCIDENCE OF GDM

❑ Total sugars

ALSWH cohort 

o 3,607 women between 25 and 30 years of age, no diagnosis of diabetes at baseline

o reported at least one pregnancy (total of 6,263 pregnancies) during a 12-year follow-
up

o TEI was kept constant in the analysis

➢ The incidence of GDM significantly decreased across increasing quartiles of total 
sugars intake

➢ with additional adjustment for E% from fat and protein, the negative relationship 
became non-significant 

➢ Further adjustment for pre-pregnancy BMI had no impact on the relationship

➢ Conclusion: no support for a positive relationship between the intake of total 
sugars in isocaloric exchange with other macronutrients and risk of GDM.
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INCIDENCE OF GDM

❑ SSBs

SUN cohort 

o 3,396 women reporting a live birth during the 10.3 years of follow-up

o Incidence of GDM significantly increased across categories of SSBs intake after 
adjusting for covariates

o Relationship was attenuated when repeated measures for SSBs were considered

NHS II cohort

o 13,475 women reporting a live birth during the 10 years of follow-up

o significant positive dose-response relationship was reported between the intake of 
SSBs and incidence of GDM 

o significant positive dose-response relationship was reported between the 
intake of SSBs and incidence of GDM in the adjusted model

o Additional adjustment for dietary patterns attenuated the association

➢ None kept TEI constant in the analysis
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RISK OF GDM

❑ SSBs (cont.)

Initial level of certainty: very low (0-15% probability) to reflect the limited BoE 
available (only 2 studies)

Evidence from PCs for a positive and causal relationship between the intake of SSBs ad 
libitum and risk of obesity (moderate certainty) and T2DM (moderate certainty).

Final level of certainty: low (>15-50% probability)
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INCIDENCE OF GDM

❑ Fruit juices

ALSWH cohort, TFJ

o Negative and borderline significant relationship with incidence of GDM 

o TEI kept constant in the analysis

NHS II cohort, 100%FJ

o No association with incidence of GDM

o Absolute quintiles of 100%FJ, no adjustment for TEI

➢ Conclusion: available BoE does not suggest a positive relationship 
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❑ Only 2 PCs per exposure
Low to moderate risk of bias

BIRTHWEIGHT-RELATED ENDPOINTS

Cohort Exposure C
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Tier

Cadmen Total sugars + - ++ -/NR -/NR 2

HSS-USA Total sugars - + + + + 1

GeliS SSSD - - + -/NR + + 2

MoBa SSSD + + ++ + ++ 1
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BIRTHWEIGHT-RELATED ENDPOINTS

❑ Total sugars

CADMEN cohort: incidence of SGA/LBW 

o 594 pregnant female adolescents between 12 and 19 years without GDM

o risk of having infants SGA was double in the group consuming > 206 g/day of total 
sugars as compared to the reference group (OR = 2.01; 95% CI: 1.05,7.53) 

o TEI not kept constant (statistical analysis on the extreme percentiles of intake + 
percentiles of sugars intake defined on absolute values)

HSS-USA cohort: birthweight (continuous variable) 

o 1,040 pregnant women older than 16 years without GDM

o Non-significant negative relationship between total sugars and birthweight

o Analyses keeping and not keeping TEI constant

➢ Conclusion: available BoE does not suggest a positive relationship between the 
intake of total sugars and risk of adverse effects on birthweight



118

BIRTHWEIGHT-RELATED ENDPOINTS

❑ SSBs

MoBA and GeliS cohorts: incidence of SGA/LBW + birthweight (continuous)

o MoBA: Women developing and not developing GDM analysed separately

o GeliS: All women analysed together. 10% of the sample had GDM

➢ Consumption of SSBs associated with a decrease in birthweight, leading to a 
higher risk of low birthweight and being small for gestational age, in women with 
no GDM

➢ Risk in the opposite direction for women with GDM

Initial level of certainty assigned to the relationship: very low (0-15% probability), 
to reflect the limited BoE available. No reason to increase this level of certainty
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DATA GAPS

◼ Lack of studies investigating the relationship between added and free 
sugars from all sources, and fructose, and incidence of GDM and adverse 
birthweight-related endpoints.

◼ Paucity of studies on total sugars, SSBs and 100%fruit juice and incidence of 
GDM and adverse birthweight-related endpoints

➢ Future studies should focus on women developing and not 
developing GDM during pregnancy (analysed separately)

➢ Risk for birthweight-related adverse effects could differ regarding 
the strength and direction of the association



Hazard identification: pregnancy endpoints
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caries 

Stakeholders meeting– 21 September 2021

Paula Moynihan

EFSA WG on sugars



122

◼ Dental caries: a well-established hazard of dietary sugars

o There is wide consensus among the scientific community that the intake of
dietary sugars is causally related to the development of dental caries at all
ages.

o Dietary sugars are metabolised by plaque microorganisms to organic acids
which demineralise enamel and dentine, thus causing caries.

o Moreover, sucrose contributes to the formation of the structural matrix of
plaque.

◼ Objectives of the scientific assessment

o to describe dose-response relationships between the intake of sugars and
dental caries

o to identify a level of sugars intake that is/it is not associated with an increased
risk of dental caries

DENTAL CARIES
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DENTAL CARIES

Inclusion/exclusion 
criteria for study selection

Study design

Duration

Exposure
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BODY OF EVIDENCE

◼ Intervention studies (n=1)

◼ Turku sugar study

◼ Aim: to replace all added sugars (sucrose) in the diet for 2 years by fructose or
xylitol.

◼ Full replacement of added sucrose and fructose in the diet led to a significant
decrease in the incidence of dental caries

◼ Fructose appeared to be less cariogenic than sucrose.

◼ Confirms the cariogenic potential of sucrose and fructose

◼ Does not allow investigating a potential dose-response relationship
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BODY OF EVIDENCE

◼ Observational studies (n=7, reported in 11 publications)

◼ Individual data requested to all authors

◼ Full data allowing re-analysis only provided for two cohorts.

◼ Differ in the type of exposure assessed, the study population, the caries
endpoints, and the control for confounders
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Tier

Finnish cohort Total sugars + -/NR + + + 1

IFS Total sugars ++ -/NR + -/NR + 2

Michigan cohort Total sugars + + + -/NR + 1

UK cohort Total sugars -/NR + ++ + -/NR 2

VA-DLS Total sugars -/NR -/NR ++ -/NR + 3

STRIP-1 Sucrose -/NR -/NR ++ ++ ++ 2

STRIP-2 Sucrose -/NR -/NR + ++ ++ 2

IFS SSSD ++ -/NR + -/NR + 2

VA-DLS SSSD -/NR + ++ -/NR + 2

IFS 100%FJ ++ -/NR + -/NR + 2

Children: primary dentition
Children: mixed dentition
Children: permanent dentition
Adults: permanent dentition

- cavitated caries: teeth
- cavitated caries: surfaces

Elderly: root caries
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TOTAL SUGARS
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RoB Tier

Finnish cohort* Adults
Permanent
DMFT index

11 y Yes Yes g/d Positive linear dose-
response

1

IFS Children
Mixed 4 y No - g/d No relationship

2

Michigan cohort* Adolescents
Permanent
DMFS index

3 y Yes No g/d, 
E%

Positive linear dose-
response

1

UK cohort Children
Permanent
DMFT/DFS

2 y No No g/d Positive linear dose-
response

2

VA-DLS Elderly
Permanent
Root caries

11 y No - E% No relationship
3

*Frequency of total sugars intake not associated with caries risk after adjusting for the 
amount of sugars. Amount of sugars remained significantly associated with caries risk after 
adjusting for frequency of intake
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Reanalysis of individual data on sugars intake 
and dental caries in children

❑ Methodological approach

◼ The distribution of caries counts is characterized by excess zeros (i.e. a large
number of zero counts) and overdispersion (i.e., excess variation relative to the
Poisson distribution)

◼ To address these characteristics zero-inflated negative binomial (ZINB) regression
models were considered in addition to the more traditional approaches (Poisson,
negative binomial, zero-inflated Poisson (ZIP) regression)

◼ The associations of sugars intake with caries increments were tested while taking
into account the available potential confounders.

◼ Dental caries was also analyzed as indicators (i.e., occurrence/non-occurrence of
new caries on tooth surfaces/teeth) as an alternative (and simplified) approach to
count modelling.

◼ Logistic regression was applied to model the odds of occurrence in relation to
sugars intake and to test the role and impact of potential confounders (age at
mixed dentition exam, cavitated caries experience at baseline, noncavitated caries
experience at baseline, tooth-brushing frequency as potential confounders)



Reanalysis of individual data on sugars intake 
and dental caries in children

Frequency distribution of caries outcomes as 
counts 

a) non-cavitated caries at 5 years; 
b) cavitated caries or fillings at 5 years; 
c) non-cavitated caries increment at 9 years; 
d) cavitated caries or fillings increment at 9 

years

a b c d

Differences between observed and
average estimated probabilities for
each count
PRM = Poisson;
NBRM = Negative Binomial;
ZIP = Zero-inflated Poisson;
ZINB = Zero-inflated Negative
Binomial.

Iowa Fluoride Study cohort

128
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Reanalysis of individual data on sugars intake 
and dental caries in children

Association between Total sugar intake
(average between age 5 and 8) and
increment of dental cavitated caries between
age 5 and 9

Adjusted IRR per 10 g/d increase:
0.97 (95% CI: 0.91 – 1.04)

Association between Total sugar intake (average
between age 5 and 8) and increment of dental
caries between age 5 and 9 y

Adjusted OR per 10 g/d increase: 
0.93 (95% CI: 0.83 – 1.04)

Iowa Fluoride Study cohort 
Occurrence vs. non-occurrence (indicator)Counts
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ADDED SUGARS

STRIP-1 and STRIP-2 cohorts: Only overlap in 1 subject

◼ STRIP-1

o Children recruited at 1 year, follow-up until 10 years

o Only extreme groups of sucrose intakes selected, followed and compared over
time

o Does not allow to derive dose-response relationships

◼ STRIP-2

o Individual data shared by the authors and re-analysed by EFSA
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Reanalysis of individual data on sugars intake 
and dental caries in children

STRIP-2 study – counts as outcome 

Association between Sucrose intake
at age 3 and increment of dental
caries between age 3 and 6

Association between Sucrose intake at
age 12 and increment of dental caries
between age 12 and 16

Adjusted IRR per 10 g/d increase:
1.21 (95% CI: 0.91 – 1.61)

Adjusted IRR per 10 g/d increase:
0.99 (95% CI: 0.84 – 1.18)
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Reanalysis of individual data on sugars intake 
and dental caries in children

STRIP-2 study – occurrence vs. non-occurrence (indicator)

Association between Sucrose intake
at age 3 and increment of dental
caries between age 3 and 6

Association between Sucrose intake
at age 12 and increment of dental
caries between age 12 and 16

Adjusted OR per 10 g/d increase:
1.64 (95% CI: 1.13 – 2.37)

Adjusted OR per 10 g/d increase:
0.95 (95% CI: 0.68 – 1.34)
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SSBs and 100% fruit juice

◼ VA-DLS cohort (elderly males)

o Significant positive linear trend (p<0.05) across quartiles of SSBs intake for
adjusted root caries increment. Not tested for non-linearity

o Median intakes of SSBs ranged from 0 mL/week in the lowest quartile to 1,407
mL/week in the highest.

o Follow-up 11 years

o Adjusted for confounders: years at risk of root caries, baseline age, smoking
status, number of teeth at risk for root caries, existing root caries or restorations,
subgingival calculus, dental prophylaxis in past year and removable denture status
as covariates.

o Moderate RoB (tier 2)

◼ Iowa Fluoride Study

o Individual data shared by the authors and re-analysed by EFSA



Reanalysis of individual data on sugars intake 
and dental caries in children

Iowa Fluoride Study cohort – counts

Association between Sugar-sweetened
beverages intake (average between age 5
and 8) and increment of dental cavitated
caries between age 5 and 9

Association between 100% fruit juice intake
(average between age 5 and 8) and
increment of dental cavitated caries between
age 5 and 9

Adjusted IRR per 100 ml/d increase: 
1.00 (95% CI: 0.90 – 1.10)

Adjusted IRR per 100 ml/d increase:
0.96 (95% CI: 0.75 – 1.24) 134
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Reanalysis of individual data on sugars intake 
and dental caries in children

Iowa Fluoride Study cohort – occurrence vs. non-occurrence (indicator)

Association between Sugar-sweetened
beverages intake (average between age 5
and 8) and increment of dental caries
between age 5 and 9 y

Association between 100% fruit juice intake
(average between age 5 and 8) and
increment of dental caries between age 5
and 9 y

Adjusted OR per 100 ml/d increase: 0.83 
(95% CI: 0.55 – 1.26)

Adjusted OR per 100 ml/d increase:
1.01 (95% CI: 0.85 – 1.21)
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CONCLUSIONS

➢ Positive linear dose-response relationships observed between the 
intake of: 

o total sugars and risk of dental caries in permanent dentition 
(endpoint most relevant for adults and children older than 12 
years)

o sucrose (a proxy for added sugars) and risk of dental caries 
in primary dentition (endpoint most relevant for children 
younger than 6 years of age) 

… in individual PCs across a wide range of total sugars and 
sucrose intakes.



137

CONCLUSIONS

➢ The dose-response across the BoE could not be explored statistically 

➢ The body of evidence does NOT allow: 

o conclusions on the shape of the relationship between the intake of 
dietary sugars and risk of dental caries for any age group

o to identify a level of sugars intake at which the risk of dental 
caries is not increased



Hazard identification: dental caries
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Q&A



Dose-response modelling

Stakeholders meeting– 21 September 2021

Laura Martino
Laura Ciccolallo

Senior Scientific Officers

EFSA Assessment and 
Methodological Support Unit (AMU)
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ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 

❑ Methodological approach

o For a selected subset of endpoints (triglycerides, fasting glucose and 
insulin, body weight):

o meta-regressive dose-response modelling (linear and non-linear) 
including modifiers

o Influence analysis to quantify uncertainties related to some 
methodological choices (e.g., inclusion/exclusion individual studies, 
correlation coefficient value, location of the knots)

o For all endpoints:

o Weighted average (pooled estimate) across studies of MD and 
related pointwise 95% confidence interval
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Potential modifiers in the model
Dose of sugar Dose is tested first. If no dose-response relationship we didn’t look at other 

variables/modifiers
1.Gender
2.Type of sugar -> mixed, fructose, glucose
3.Source of sugar -> Food, Beverages, mixed
4.Diet -> Equicaloric/ad libitum
5.BW change
6.Run-in
7.Duration
8.Risk of Bias
9.Design & wash -> Parallel/CrossY/CrossN

Methodological approach

✓ Effect measure = DM: Difference of the Mean effect measured in the intervention and control group

✓ Intake: Intake difference between groups expressed as E%. Sugar intake is from the fraction of diet 

controlled by the intervention (background intake from whole diet not available)

✓ Meta-regressive model (observation = study MD) based on one-stage approach (Crippa, 2016)

✓ Mixed effect model (random component to account for hierarchical data structure, weights combine 

precision & heterogeneity, studies are assumed to be randomly selected from a population of studies)

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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An estimate of the 
correlation was needed to 
estimate the SE of the 
effect measure since 
observations were 
expected to be correlated 
between:
• baseline and end of 

treatment 
measurements (parallel 
studies: change from 
baseline)

• groups at the end of 
the treatment (cross-
over studies: MD)

❑ Influence Analysis for correlation coefficient

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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Reasons for a study to be influential:
• Having a high weight in the meta-regression (high precision);
• Being a leverage point (laying in the extreme of the dose range)
• Being an outlier (laying in the extreme of the response range)

❑ Influence analysis on individual studies

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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❑ Uncertainties

◼ Models assumptions and related methodological choices including choice of 
the correlation coefficient

◼ Fit of the model for specific studies/sub-groups of the population

◼ Quality of exposure characterisation

◼ exposure based on sugar intake from the fraction of diet controlled by 
the intervention (background intake from whole diet not available)

◼ Computation of effect measure (choice of the groups from the studies)

◼ Influence of individual studies

◼ Unexplained heterogeneity (methodological and contextual)

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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𝐸(𝑌/𝑋) = 𝛽0 + 𝛽1𝑑𝑜𝑠𝑒 + ⋯+ 𝛽𝑘𝑋𝑘 + 𝛽𝑘+1𝑑𝑜𝑠𝑒 ∗ 𝑋2 +⋯+ 𝛽2𝑘𝑑𝑜𝑠𝑒 ∗ 𝑋𝑘

Assumptions

✓ Linearity (to be further assessed towards alternative shapes)

✓ Normality of the residuals

✓ Homoscedasticity of the residuals

✓ Studies are random sample from pop of studies 

✓ One-stage approach (i.e. all observations used to model a single dose-response)

❑ Linear dose-response modelling

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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Conclusions and limitations
✓ Between-arm differences in sugars intake (E%) 

accounts for around 20% of the variability 
across studies, indicating that other factors not 
identified in the BoE, or for which it was not 
possible to adjust due to the low number of 
studies available, play a role in explaining 
differences across studies

✓ The Panel notes that RCTs showing the 
highest absolute difference in fasting 
triglycerides between arms for the same 
difference in sugars intake were conducted in 
subjects with obesity, hypertriglyceridemia 
or hyperinsulinemia. These are represented 
by points above the upper bound of the 95% CI

✓ the Panel considers that this analysis can be 
used to conclude on the shape and 
direction of the dose-response relationship, 
but not to make a quantitative prediction of 
the effect of added or free sugars on 
fasting levels of triglycerides.

❑ Fasting Triglycerides

The final model was set up on 27 observations with sugars E% intake ranging between 6% and 
30%). It indicates an expected increase in fasting TG of around 17 mg/dl (95%CI: 8.9, 25.8, 
p<0.01) per each increase of 10E% intake from sugar with a negative estimate of the intercept 
(-16.70 mg/dL, 95%CI: -32.88, -0.53, p=0.04).

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 



❑ Fasting glucose
Conclusions
✓ Between-arm differences in sugars 

intake (E%) and RoB accounts for 
25.6% of the variability across 
studies, suggesting that 
other factors not identified in the 
BoE, or for which it was not 
possible to adjust due to the 
low number of studies available, 
play a role in explaining differences 
across studies

✓ the Panel considers that this 
analysis can be used to 
conclude on the shape and 
direction of the linear dose-
response relationship, but not 
to make a quantitative 
prediction of the effect of added 
or free sugars on fasting 
glucose levels.

The final model was set up on 19 observations from 18 RCTs. The difference in sugars intake between arms in 
the final model was between 6 and 30 E%. The model indicates an expected increase of around 4 mg/dl 
(95%CI: 1.7-6.3, p<0.01) of blood fasting glucose levels per each increase of 10E% intake from sugar. 
Adjusting for RoB leads to higher absolute fasting glucose mean expected levels for the same dose of sugars 
intake when considering RCTs at low RoB (tier 1; intercept = -4.2mg/dl, 95%CI = -8.4, 0.03) as compared to 
RCTs at moderate RoB (tier 2; intercept = -7.4, 95%CI = -13.91, -0.95).

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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❑ Fasting insulin: linear model

❑ Body weight: linear model

The dose-response linear models was highly sensitive to one study and to 
other methodological choices (i.e., hypothesized level of the 
correlation between observations at beginning and end of the intervention). 
Therefore, it was considered not sufficiently robust to be used for 
drawing conclusions on the shape and strength of the dose-response 
relationship

The evidence does not support a linear dose-response relationship between the 
intake of added or free sugars as E% ad libitum and body weight change 
(estimated regression coefficient 0.0479, 95%CI: -0.0623; 0.1582, p= 0.3941)

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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ANSWERS TO QUESTIONS SUBMITTED

❑ Linear vs non-linear dose-response modelling

o Why EFSA is limiting the assessment to linear relationships? Other (non-linear) shapes should be considered to 
set a NOAEL or a threshold. 
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𝐸(𝑌/𝑋) = 𝛽0 + 𝛽1𝑋 + 𝛽2𝑋𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚𝑒𝑑

Testing for 𝛽2≠0 is 

equivalent to testing for 
non-linearity

Methodological approach

✓ Random effect meta-regressive model - One 

stage approach (hierarchical data structure,

✓ Restricted Cubic Spline (RCS) with 3 knots

✓ Modifiers -> same as for the linear model

✓ Non-linear model not estimated for outcomes for which 

linear model could not be fit (SG insulin and Body 

weight)

✓ Assessment of performance based on residual 

heterogeneity (QE), fit (AIC), parameter significance

Assumptions

✓ Non-Linearity (to be investigated)
✓ Normality of the residuals
✓ Studies are random sample from pop of studies
Sensitivity analysis

✓ Location of the knots

Tryglycerides: The linear model was retained as the 
parameter entailing the non-linear component of the 
model was not statistically significant
Fasting glucose: The shape of the non-linear dose-
response was monotonically positive. Since the 
minimal improvement achieved in the fit was 
considered insufficient to pay-off the increased 
complexity in the interpretation of the model, the 
linear model was retained
Fasting insulin: the non-linear models was highly 
sensitive to one study and to other methodological 
choices (i.e., hypothesised level of the correlation 
between observations at beginning and end of the 
intervention). Therefore, it was considered 
not sufficiently robust to be used for drawing 
conclusions on the shape and strength of the dose-
response relationship
Body weight: A non-linear dose-response was not 
investigated based on the graphical exploration of the 
data 

❑ Non-linear dose response: Restricted Cubic Spline

ADDED AND FREE SUGARS: Dose-response 
modelling of evidence from RCTs 
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Beverages: Dose-response modelling of 
evidence from observational studies

❑ Methodological approach

o All studies described in Evidence Tables, but according to availability of suitable data 
in each exposure-outcome cluster the following strategy was applied:

o If < 3 studies –> only narrative review

o If >= 3 studies –> forest plots of effect sizes and CI + relevant info + possibly 
pooled estimates

o If > 5 studies – dose-response analysis and characterization of heterogeneity 
according to priority (sex- specific strata from same study considered 
independently)

o After scrutiny of preparatory analyses results 4 relationships were selected for the 
dose-response analyses:

Sugar-sweetened beverages and T2DM Fruit juice and T2DM

SSB and HTN SSB and CVD 
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Dose-response modelling of evidence 
from observational studies

❑ Methodological approach

Plot together all
results from each
study to get a visual
picture of how model
strategy impacts on
RRs estimates (i.e.,
adjustments,
mediators, and so on),
then compare across
studies - no pooling

Plot together continuous RRs to
characterise heterogeneity in
stratified analyses; estimated from
individual study categorical RRs
assuming linearity - pooling
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Dose-response modelling of evidence 
from observational studies

❑ Methodological approach

◼ One-stage random effects models (Crippa 2016) applied  - all RRs are used to fit 
one dose-response model, but study-specific correlation is considered

◼ Based on categorical RRs (from HRs, IRRs, ORs)

◼ Plot of average (pooled) dose-response and related pointwise 95% confidence 
interval as estimated across studies

◼ Plot of conditional study-specific curves 

◼ Linear/Non-linear associations tested (restricted cubic splines)

◼ Knots for splines chosen at 10th 50th and 90th percentiles of the exposure 
distribution 

◼ RRs estimated per specific increase in intake (mL/d) in linear models and at
specific amount of intake (mL/d) in non-linear models 

◼ Sensitivity analyses run to characterise uncertainties

◼ Publication bias assessed via funnel plots and tests where possible



154

Dose-response modelling of evidence 
from observational studies

❑ Uncertainties

◼ Models assumptions and choices

◼ Quality of exposure characterisation

◼ How assessed in the original study

◼ Info available to define exposure levels – mean, median range

◼ Choice of approximation when exposure interval is open-ended

◼ Missing data (e.g. N of cases, Person-years -> Aune et al. 2012)

◼ Choices of knots for splines (number, location re exposure distribution)

◼ Type of effect measure (HR, RR, OR) – different correlation structure

◼ Sources of heterogeneity (methodological and contextual)



Dose-response modelling of evidence 
from observational studies
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The orange line 
represents the 
corresponding linear 
trend

The horizontal red line 
represents the null Hp of 
no association (RR=1)

The bubbles are the 
study-specific observed 
ADJ RRs (the bigger the 
more weight)

The dotted black lines 
are the 95% CI around 
the non-linear curve 
(black line)

SSB - T2DM dose-response 

15 studies, 
44 observations

❑ Linear and non-
linear relationships
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Fruit Juice - T2DM dose-response SSB - HTN dose-response 

4 studies, 15 observations

Dose-response modelling of evidence 
from observational studies

SSB - CVD dose-response 

7 studies, 25 observations 5 studies, 14 observations



ANSWERS TO QUESTIONS SUBMITTED

❑ Reliability of intake estimates of SSBs in PCs

o In the dose-response relation between SSB and disease endpoints, based on cohorts, almost all consumption 
figures are assigned by the Panel with assumptions on the mean/median intake and on a (standard) serving size. 
Some PC only report on frequency of consumption. Therefore, the dose is very uncertain and should not be used 
in a scientific opinion. 

o PCs reporting only on frequency of consumption were excluded

o For PCs that used semi-quantitative FFQs but reported only on frequency, authors were 
asked to specify serving size. 

o Serving size was not “assigned” by the Panel but extracted from the publications or 
provided by the authors upon request. 

o The uncertainties associated with the derivation of mean/median intakes when not reported 
in the publication or provided by the authors are acknowledged in the opinion.



Dose-response modelling
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Q&A



Hazard characterisation and 
assistance to Member States 

Stakeholders meeting– 21 September 2021

Silvia Valtueña Martínez

Senior Scientific Officer
EFSA Nutrition Unit
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11. HAZARD CHARACTERISATION

❑ The Tolerable Upper Intake Level (UL) 
for (total/added/free) sugars is the 
maximum level of chronic daily intake of 
sugars from all sources judged to be 
unlikely to pose a risk of adverse health 
effects to humans. It is not a 
recommended level of intake 

❑ If there are no, or insufficient, data on 
which to base a UL, a safe level of 
intake could be established. This requires 
the identification of a level of sugars intake 
up to which no adverse health effects are 
observed. 
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TOTAL SUGARS-CONCLUSIONS HC

❑ PCs: Data do not support averse effects of total sugars on chronic metabolic 
diseases in isocaloric exchange with other macronutrients

❑ In exchange with other carbohydrates or allowing for excess energy intake = 
not explored in PCs

❑ Positive and linear dose-response relationships between the intake of total 
sugars and risk of dental caries in permanent dentition in the only cohort 
which tested this hypothesis

❑ The data available did not allow exploring dose-response relationships across 
the BoE, or to identify a level of total sugars intake at which the risk of dental 
caries is not increased

➢ No UL or safe level of intake for total sugars could be set

➢ Based on dental caries risk, intake should be as low as possible within the 
context of a nutritionally adequate diet. 
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ADDED AND FREE SUGARS: Dose response

RCTs: Chronic metabolic diseases 
• Body weight: no dose response identified
• SBP: no apparent dose response (visual inspection, not formally 

assessed)
• Liver fat: could not be explored (few studies, narrow dose range)
• Fasting triglycerides: Positive and linear dose-response
• Fasting glucose: Positive and linear dose-response
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PCs: Dental caries

- positive relationships with the intake of sucrose (a proxy for added sugars) 
reported in two cohorts from the same study

- A positive and linear dose-response relationship between the intake of 
added sugars and risk of dental caries in primary dentition was identified in 
one cohort

- The data available, however, did not allow exploring dose-response 
relationships across the BoE, or to identify a level of added sugars intake at 
which the risk of dental caries is not increased.

ADDED AND FREE SUGARS: Dose response



ADDED AND FREE SUGARS: CONCLUSIONS HC

• The available data do not allow the setting of a UL or a safe level of 
intake for added or free sugars. 

• Based on the risk of developing chronic metabolic diseases and on 
dental caries risk, the Panel considers that the intake of added and 
free sugars should be as low as possible. 

• The relationship between the consumption of added and free sugars 
at levels of intake below 10 E% and risk of chronic metabolic 
diseases could not be adequately explored owing to the low number 
of RCTs available
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QUESTIONS SUBMITTED

❑ Rationale for not setting an UL/safe level of intake

o Is there a possibility for EFSA to establish threshold levels of sugar intake if more data were available in the 
future?

o Will the EFSA Opinion set targets for maximum intakes of different sugar categories as a percentage of energy for 
health?

o Is it possible to set an UL for dietary sugar? 

o Reasoning for suggestion of lowest levels possible for sugar intake

o Rationale behind not being able to set a threshold level for sugars



QUESTIONS SUBMITTED

❑ Justification for the conclusion “as low as possible”

o There is no scientific argument to justify linearity over the full dose-response relationship. We ask EFSA to adhere 
to these fundamental concepts (of NOAEL + ADI or UL using appropriate safety factors) in toxicological risk 
assessment and not steer towards linearity with an unjustified “as low as possible” statement.

o Whereas there is the possibility of a dose-response relationship at high intake levels, it is clearly stated in the 
draft opinion that there is high uncertainty about the shape of the dose-response relationship in the low intake 
range. Extrapolation of a linear line to the very uncertain low intake range, with high doses as a lever, is not 
toxicologically justified.

o The uncertainty on the relationship between consumption of added/free sugars below 10% energy and risk of 
chronic metabolic diseases has been noted but not emphasised in the opinion, and not at all in the associated 
information (infographics etc.).

o From max 10% to a little as possible. How can that be justified?



ANSWERS TO QUESTIONS SUBMITTED

o Modelling was applied to the whole range of observed intakes (no extrapolation outside 
that range)

o The few datapoints available below 10%E were consistent with the linear dose response 
modelled above 10%E 

o The opinion acknowledges that the models are informed by few data points below that 
level of intake for chronic metabolic diseases. 

o For dental caries: positive and linear dose-response across a wide range of intakes 
(including very low intakes) in individual PCs

➢ Major data gaps for added and free sugars in relation to chronic metabolic 
diseases and dental caries acknowledged in the opinion



ANSWERS TO QUESTIONS SUBMITTED

❑ Possible use of the scientific opinion by other bodies

o How can governments use this opinion in setting FBDGs and in other policies/programs if no limit has been set by 
EFSA?

o The conclusion that there may not be a Tolerable Upper Intake Level or a safe level of intake for dietary sugars 
and in the way this is written by EFSA would mean that every amount of dietary sugars is unsafe for human 
consumption.

o Similar advice provided in the past for other nutrients (e.g., SFAs, TFAs)

o Well understood by risk managers

o A limit for the intake of dietary sugars (as for SFA or TFA) could be set also taking other 
factors into account, e.g.: 

- public health priorities, 

- known patterns of sugars intake in individual countries, 

- nutritional status of the population, 

- actual composition of food products in the market. 



ANSWERS TO QUESTIONS SUBMITTED

❑ Recommendations on dietary sugars made by other bodies

o Does EFSA consider WHO’s recommendation (limiting the intake of added sugars to less than 10%E) a 
possible option from which to set national dietary objectives? 

o Does EFSA agree with the 5% Total Energy recommendation set by the WHO and SACN?

o Alignment with WHO recommendations

o What are the differences between EFSA’s recommendations and the recommendations of the WHO guideline 
on sugars intake and what are the implications for those differences, in particular relating to guidance for 
country implementations?

➢ In Europe, the provision of dietary recommendations is in the remit of national health 
authorities

➢ Different from EFSA, these bodies have the mandate to provide recommendations for 
public health purposes, based on considerations which go beyond establishing a scientific 
reference value such as an UL. 

➢ EFSA’s scientific conclusions do not contradict recommendations made by other bodies



ANSWERS TO QUESTIONS SUBMITTED

❑ Questions out of the scope of the assessment and/or related to risk management

o With potential changes to sugar intake guidelines based on this meeting and the replacement of sugar with 
artificial sweeteners, how can we prevent increased intake of artificial sweeteners in food and drink where 
evidence points to their detrimental effects on health? 

o For a health policy, which sugars must be considered, the total or the added?

o Replacement of added sugars with non-calorie sweeteners such as stevia

o How new guidelines are going to help and increase awareness of the public and ensure that food companies use 
sugar and its sources in a responsible way in their products?

o Re-education events to naturally sweet flavors and awareness of the population about the risks related to the 
high sugar content

Not in EFSA’s remit

❑ Concerns about the lack of harmonization that may exist within the EU

Unclear question – please reformulate the question in the Q&A session
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12. ASSISTANCE TO EU MEMBER STATES

… when developing food-based dietary guidelines



ASSITANCE TO MEMBER STATES

❑ Sugar types: fructose

❑ Sugar sources: SSBs and 100% fruit juices

➢ In the studies available, it was not possible to estimate the intake of sugars from other 
major contributors to sugars intake because of the large heterogeneity regarding their 
sugars content (e.g. “sweets and cakes”, “sweet beverages including milkshakes, coffee 
and tea”, “cereal products”, “fruit and vegetable products”, “dairy products”, etc)

➢ High variability in macronutrient composition, very heterogeneous grouping of sugar 
sources across the available studies

➢ Identified as a major data gap in the draft opinion
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Fructose
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❑ PCs: relationship with risk of gout (moderate certainty) and CVD risk (low certainty), but 
unclear external validity 

❑ RCTs: effects comparable to those of glucose. Exception: effect on uric acid levels and 
hepatic insulin sensitivity

➢ But:

❑ Fructose is a component of added and free sugars in mixed diets, and the Panel considers 
that the conclusions for added and free sugars also apply to fructose in that context

➢ Limiting added and free sugars would limit the intake of fructose (about 50% of 
sweetening agents except for high-fructose syrups)



SSBs
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❑ Evidence in relation to chronic disease risk and pregnancy-related endpoints discussed 
previously in this presentation

❑ Levels of certainty in the causality of the relationship given for all endpoints assessed

❑ No UL or safe level of intake derived (not nutrients), no conclusions drawn in that context, 
no recommendations for consumers given

➢ The proportion of consumers of SSBs in Europe varied widely across population groups 
and countries, ranging from 2% to 97% of the dietary survey’s sample. 

➢ Intakes of added and free sugars from all sources were higher in consumers of SSBs 
than in consumers of any other non-core food group significantly contributing to the 
sugars intake (fine bakery wares, confectionery, sugar and similar, fruit and vegetable 
juices) in virtually all countries and population groups 

➢ With few exceptions, the contribution of SSBs to the intake of added and free sugars 
ranged from 15% to about 50% 



Fruit juices
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❑ Evidence in relation to chronic disease risk and pregnancy-related endpoints discussed 
previously in this presentation

❑ Most studies on 100% fruit juices. Exceptions outlined in the draft opinion

❑ No UL or safe level of intake derived (not nutrients), no conclusions drawn in that context, 
no recommendations for consumers given

➢ The intake of “fruit and vegetable juices” was estimated together for this opinion. In 
about 88% of the consumption occasions, these were reported to be 100% FJs in food 
consumption surveys. Consumption of 100% FJs may have been overestimated and that 
of fruit nectars (with added sugars) underestimated using the EFSA Comprehensive 
Food Consumption Database 

➢ The proportion of consumers of “fruit and vegetable juices” varied widely across 
population groups and countries, ranging from 15% to 96% of the sample. 

➢ In toddlers, intakes of free sugars from all sources were higher in consumers of “fruit 
and vegetable juices” than in consumers of any other non-core food group in most 
countries 

➢ With few exceptions, the contribution of “fruit and vegetable juices” to the intake of free 
sugars ranged from 15% to about 50%. 



QUESTIONS SUBMITTED

❑ “Unjustified” focus on beverages

o According to the protocol, PCs on SSBs should have been excluded as they do not provide sufficient information 
to allow quantitative estimates of sugars intake. 

o The dose reported is in ml SSB per day, whereas the protocol requires that a dose should be in an amount of 
sugars. Excluding diet/no sugar drinks, SSBs can include, for example, low-sugar and low-calorie drinks (max 2.5 
g and 5 g sugars/100ml respectively), and thus the 10g/100mL may not apply.

o Due to the emphasis on drinks in the draft opinion, other food sources of sugars, some of which contribute 
considerably more towards sugars intake, could easily be overlooked by member states when drafting FBDG. 
Does the Panel feel this could be better addressed in the current opinion (and associated communications), 
perhaps via a narrative approach on studies? 



ANSWERS TO QUESTIONS SUBMITTED

o Data driven: SSBs and FJs more homogeneous sources than other food groups contributing 
to sugars intake = PCs are more comparable + almost all energy comes from sugars

o Draft opinion and communication material already contain this information but could be 
revised for the final version

o FFQs in PCs: questions on “regular” (vs “diet”) soft drinks, Hawaiian Punch, lemonade, iced 
tea, energy drinks and other non-carbonated fruit drinks with sugars.

o Flavoured water and other drinks (e.g. sports drinks, “vitamin” drinks) which may contain 
lower amounts of sugars are hardly asked for in FFQs.

o Food composition data for these beverages are quite consistent across geographical areas in 
published food composition databases (e.g. USDA) and in publications analysing their sugar 
content

o Assuming an average sugar content of 10g/100mL based on food composition data was 
considered sufficiently certain for the assessment.

o Uncertainties related to this estimation, and the need to update food composition tables and 
questions on FFQs/surveys in the future to capture the evolving market are discussed in the 
opinion



Hazard characterisation and assistance 
to Member States 
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Q&A



Discussion

Stakeholders meeting– 21 September 2021



Final remarks

Stakeholders meeting– 21 September 2021



Next steps

The public consultation will run until 30 September 2021

Expected date of adoption by the NDA Panel: December 2021

Expected date of publication of the final version: February 2022

The comments received through the public consultation will be considered to 
finalise the opinion and published in an Annex



Please re-submit your comments/questions on the draft opinion via the public
consultation, available at the EFSA website, and particularly those under the scope of
the scientific assessment and those that could not be addressed at the meeting owing
to time constrains (if any)

The public consultation will run until 30 September 2021. Comments submitted after 
that date or through other channels will NOT be accepted 

The recording of today’s event will be available on the EFSA website in few days

Please take few minutes to fill out the evaluation form that you will receive shortly
in your inbox. Your feedback is essential to improve our future events

Thank you for attending our event 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fconnect.efsa.europa.eu%2FRM%2Fs%2Fpublicconsultation2%2Fa0l1v00000D7rT9%2Fpc0048&data=04%7C01%7C%7Cc52b6251d4e54dd84abc08d978ed3b70%7C406a174be31548bdaa0acdaddc44250b%7C1%7C0%7C637673783573417586%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=v6HTKVlczjpGiCibFVJ4t3uUAvtAk1gQHPZ3gi9OQ9U%3D&reserved=0
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