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Cutting edge methodology 
and principles

- Novel methodology for setting DRVs and FBDGs –
harmonized methodologies from international leading 
authorities

- Novel fundament for assessment of causality – qualified 
systematic reviews 

- Novel framework for integrating environmental effects of 
food consumption

- Extensive “checks and balances” – high scientific quality 

- Transparent documentation

- Democratic process – several hundred experts included

- Methodology and principles peer reviewed by Scientific 
Advisory Group
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Principles and methodology (5 papers), organization

Food-based dietary guidelines (FBDGs)Dietary reference values (DRVs)

No DRV established

Insufficient evidence

Set ref. value with
high confidence

AR, RI, UL, CDRR, 
RI range for macros

«Strong» «Weak»

Evaluate totality (and for some nutrients also strength) 
of the evidence (ToE/SoE) for selected indicator

Set qualitative FBDG Set quantitative FBDG

Strong evidence Strong evidence and dose-response, 
or food group key source of nutrients

Evaluate ToE/SoE for health effects, nutrient intake, & health challenges

Give science advice

Evaluate ToE for environmental impact of food consumption (4 ScRs)

Set overall FBDG
Integrate

Nutrients
reviews on health effects (36 ScRs)

De novo qSRs (6 qSRs)Identified qSRs De novo qSRs (9 qSRs)

Food groups, diet/meal pattern 
reviews on health effects (17 ScRs)

Identified qSRs

Other related topics (5 ScRs): 
• Physical activity
• Body weight
• Nutrient/diet intake
• Burden of diseases
• Socioeconomic sustainability

Set ref. value with
low confidence

AI, provisional AR



We developed five papers on principles and 
methodology

The Nordic Nutrition Recommendations 
2023 – Use of Dietary Reference Values 

(Trolle et al, to be submitted)



• Identified ~100 qSRs
• Produced 9 (FBDGs) + 6 (DRVs) de novo qSRs

“Quality”

high

low

qSRs are the 
main scientific 
foundation in 

NNR2023

We evaluated causal effects of diet and nutrient 
exposures on health outcomes using a novel definition 
of “qualified” systematic reviews (qSRs)



We included qSRs that fulfilled a priori defined 
eligibility criteria

Inclusion criteria
― Commissioned by national food or health authorities, or international food and health organization
― Authored by a group of multidisciplinary experts
― Consist of an original SR of the evidence for a nutrient/diet-health relationship
― Includes at least one nutrient/food topic and its relationship to at least one outcome related to a chronic 

disease or condition that is of public health interest in Nordic or Baltic countries
― Includes a clear description of the SR methodology, which should be similar to the methodology used 

NNR2023
― Includes an assessment of the quality of primary studies
― Provides an evidence grade for the overall quality of the primary studies 
― English language

Exclusion criteria
― Commissioned or sponsored by industry or an organization with a business or ideological interest
― Later updated in another qualified SR on the same topic
― Focused on an outcome outside the scope of the NNR (e.g. disease management or food safety)
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Examples of qSRs for some essential nutrients



We developed nine de novo qSRs in NNR2023

Published in 2022 or 2023

White meat consumption and risk of 
cardiovascular disease and type 2 diabetes: A 

systematic review and meta-analysis
(Ramel et al, in press)



We developed de novo qSRs in an eight-step process

1) Define research question

2) Protocol development

3) Literature search

4)Screening and selection

5) Data extraction

6)Assessing risk of bias

7) Synthesis and grading of SoE

8)Reporting



43 nominations 51 ScR + 13 992 review articles scrutinized 76 qSR

51 exposure-outcome pairs

21 exposure-outcome pairs
with high priority

9 exposure-outcome pairs
selected for SR

Process for prioritising systematic review topics



To develop FBDGs, we evaluated health effects, 
nutrients, health challenges, & environmental impact

1. Health effects of food groups were given priority 
― Main basis for assessment: NNR2023 background papers of respective food groups, meal- and dietary pattern
― Evidence for association with chronic disease outcomes: qSR

If strong evidence for a causal effect between the food group and health, we defined the range associated with low risk 
of diseases

2. The food group contributes w/significant amounts of essential nutrients in the general 
population 

3. Public health challenges related to health effects of the food group

4. Environmental impact of consumption of the food groups 
― Priority to changes in dietary patterns that reduce the environmental impact of the food group
― Narrowing the “health-defined ranges of intake” can contribute to reducing the environmental impact without 

compromising the beneficial health effects



We assessed health effects of 15 food groups, and 
meal- and dietary patterns for the first time in NNR

― NNR2023 did include extensive assessment, as background papers, of the health effects of food 
groups, meal- and dietary patterns for the first time

― Health effects of food and food groups (defined by qSRs) are the primary focus of setting FBDGs

We set quantitative FBDGs: 
― if the overall evidence was categorized as “strong evidence” according to predefined criteria, 

and a dose-response curve had been developed in a qualified meta-analysis, or
― if the food group is considered a key group for nutritional adequacy in the population. 

We set qualitative FBDGs: 
― if there was sufficient evidence for causality (“strong evidence”), but representative dose-

response curves could not be established. 
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To update the dietary reference values (DRVs), 
we used harmonized cutting-edge methodology

• Sharing of resources
• Improved quality



Major improvements in 
deriving the new and 
updated DRVs

― We documented the source publications and criteria for 
setting DRVs

― We documented the calculation and extrapolation of all 
updated DRVs 

― We derived new reference weights for children and adults
― We adopted a new set of life-stage groups
― We report three new DRVs: the AI, the Provisional AR, 

and the CDRR
― We defined a clear set of principles for setting DRVs
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We defined a clear set of principles for setting DRVs

Extensive review of literature 
(identify source documents)

• Dose-response available? 
• Factorial approach appropriate?

Extrapolate AR to 
other life-stage groups

Derive best 
estimate of CV, 
and calculate RI

Sufficient evidence 
to set AR?

Yes: Set AR for specific 
life-stage group

No: sufficient 
evidence to set AI?

Yes: Set AI for specific 
life-stage group

Calculate provisional AR 
assuming a CV of 12.5 %

Evaluate the totality and 
strength of the evidence

No: No DRV 
established

Define criteria for 
setting DRV (indicator)

Extrapolate AI to 
other life-stage groups

• Harmonization
• Most recent source
• Methods similar to 

NNR2023



The Intergovernmental Panel on Climate 
Change (IPCC) - SIXTH ASSESSMENT 
REPORT
Part 1: The Physical Science Basis (8/2021)
Part 2: Impacts, Adaptation and Vulnerability 
(2/2022)
Part 3: Mitigation of Climate Change (4/2022)
AR6 Synthesis Report (3/2023)

Declarations from the
Nordic Council of Ministers:
Action plan 2021-2024
Biodiversity (03.05.22)
Sustainable food systems (24.06.21)
Global climate agenda (30.04.20)
Nordic carbon neutrality (25.01.19)

The Intergovernmental Science 
Policy Platform on Biodiversity 
and Ecosystem Services (IPBES)
Global Assessment Report on 
Biodiversity and Ecosystem 
Services (2019)

5 NNR background papers 
on sustainability 

Evidence synthesis on 
environmentally sustainable food 

consumption 

Science advice for policy 
by European academies 
(SAPEA), A sustainable 
food system for the 
European Union (2020)



We followed the FAO/WHO guiding principles for sustainable diets

NNR2023 – background 
papers
• 34 health effects of nutrient
• 17 health effects of food 

groups and dietary pattern
• 1 physical activity
• 1 burden of diseases
• 1 body weight
• 1 food & nutrient intakes

NNR2023 – background 
papers on sustainability
• 4 food systems, diet & 

environmental sustainability
• 1 social and economical 

sustainability

Sociocultural and economic aspects integrated at the national level

Environmental 
impact
• GHG emissions
• water use
• land use
• nitrogen & 

phosphorus use
• chemical pollution
• biodiversity 

impact



Principles and methodology (5 papers), organization
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