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Chapter 1: Introduction

1.1 Background

Nutrient Reference Values (NRVs) are a set of recommendations that estimate the nutritional requirements of
population groups and/or individuals, based on the available scientific evidence (NHMRC 2006). NRVs detail the
recommended amounts of macronutrients and micronutrients required for different ages and sexes to maintain
nutritional adequacy and avoid toxicity and chronic disease. NRVs are also used by a broad range of stakeholders
for dietary modelling and/or food labelling and food formulation.

The 2006 NRVs for Australia and New Zealand (Aotearoa) were developed as a joint initiative of the Australian
National Health and Medical Research Council (NHMRC), Australian Government Department of Health, Disability
and Ageing (Department) and the New Zealand Ministry of Health (NZ Ministry). The 2006 NRVs apply to the
general, community-dwelling population in Australia and New Zealand. NRVs have not been developed to meet the
specific nutritional requirements of individuals with various diseases or conditions such as pre-term infants, some
people with specific genetic profiles or others requiring specific clinical advice and treatment.

NRVs are used for assessing and planning diets, informing dietary guidance and other nutrition policies, standards
for regulatory policies such as fortification, food composition, nutrition labelling and complementary medicines.

In 2015, the Department and the NZ Ministry developed a methodological framework to underpin future reviews of
priority NRVs. The methodological framework was piloted on a review of select fluoride and sodium NRVs,
culminating in revised NRV recommendations for fluoride in November 2016, and sodium in July 2017.

In March 2018, the Department commissioned NHMRC to continue the priority driven review of nutrients.

This framework updates the 2015 methodological framework and includes developments in evidence review
methods, international approaches to NRV development, and lessons learnt from NHMRC’s ongoing NRV reviews.
See Appendix A. for a more detailed timeline of the framework development.

1.2 Overview

This framework outlines the principles and processes underpinning the review of NRVs for Australia and New
Zealand. This includes:

e identifying and prioritising NRVs for review
e scoping activities, including
- assessment of the suitability of existing international NRVs for adoption or adaptation
- appropriate methods for assessing nutrient intake, status and relevant health outcomes

e reviewing the evidence for physiological requirements and the intake-status-health relationship to inform
NRV development

e assessingthe certainty of evidence
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e estimating nutritional requirements based on the evidence
o developing revised NRV recommendations for Australia and New Zealand through a documented
evidence-to-decision process.
For a comprehensive understanding of the process, this framework should be read in conjunction with the

supplementary information sources referenced throughout — in particular, the detailed EURRECA—Evidence-
Based Methodology for Deriving Micronutrient Recommendations upon which it is based (Dhonukshe-Rutten et al.

2013).

A summary of the approach for deriving NRVs is outlined in Figure 1.1.
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Figure 1.1 Specific inputs and their relationships to derive NRVs

adapted with permission from Yaktine et al. (2020)
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1.3 Process overview

An overview of the NRV update process is outlined in Figure 1.2. For more detailed information on any topic, refer

to the relevant chapters outlined in the diagram.

eSteering group considers nutrition- and region-specific factors
(context) driving priorities (intakes, status, prevalence of
associated health outcomes)

eSteering group identifies priority NRVs for review, applying
established prioritisation principles (considering function,
physiology, biochemistry, bioavailability, homeostasis and
accumulation, hazard identification, hazard characterisation and
measurement methods).

e|dentify required data/evidence/information for NRV
development (linked to Evidence-to-Decision Framework)

eConsider suitability of adapting or adopting International
reference value/s

e|dentify existing sources of evidence

e|dentify gaps to be addressed by de novo review and define
research question

*Develop research protocol specifying inclusion criteria
(PI/ECOS) and methods for review

*Conduct evidence review, including GRADE certainty of
evidence

e|dentify supplementary analyses required to calculate NRVs

eDetermine methods for calculating NRVs (factorial, dose-
response and/or risk based)

eConsider methods for scaling or extrapolation for populations
with insufficient data to derive NRV

eCalculate draft NRVs

eAdjust draft value to account for Australian and New Zealand
nutrition context

eDocument judgements using GRADE evidence-to-decision
Framework (ongoing process throughout)

Figure 1.2 Procedural flowchart for NRV recommendation development
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1.4 Key reference sources

These documents present a detailed overview of the NRV development process and are referred to throughout the
methodological framework as supplementary information sources.

The 2016 NHMRC Standards for Guidelines and accompanying Guidelines for Guidelines handbook have been
developed to support the production of high-quality guidelines that meet the 2016 NHMRC Standards. They are
applicable to all guidelines containing recommendations for clinical practice, public and environmental health
including the development of NRVs.

The Guidelines for Guidelines Handbook is advice designed to help guideline developers produce high quality
guidelines that meet the 2016 NHMRC Standards for Guidelines.

As part of evidence informed guidelines NHMRC uses the GRADE (Grading of Recommendations, Assessment,
Development, and Evaluation) approach. GRADE provides a structured framework for assessing the certainty of
evidence and developing recommendations. The following documents provide additional information on evidence
identification, assessment, synthesis and guideline development:

e NHMRC Guidelines for Guidelines (2016)

e Cochrane Handbook for Systematic Reviews of Interventions, Version 6.4 (updated August 2023) (Higgins
etal. 2019)

o GRADE Book (Neumann et al. 2025)/GRADE Handbook (The GRADE Working Group 2024) and the Journal
of Clinical Epidemiology GRADE Guidance series'

e WHO handbook for guideline development resources (WHO 2014).

e WHO Handbook for adaptation and guideline contextualisation (WHO 2023c)

There is an increasing focus on harmonising international efforts in NRV development, to maximise available
resources and achieve efficiencies. Accordingly, this framework has been developed with reference to the
following documents published by key international bodies:

e EURopean micronutrient RECommendations Alighed (EURRECA):

- EURRECA’s Approach for Estimating Micronutrient Requirements (Matthys et al. 2011)

- EURRECA—~Principles and Future for Deriving Micronutrient Recommendations (Claessens et al.
2013)

- EURRECA - Evidence-Based Methodology for Deriving Micronutrient Recommendations
(Dhonukshe-Rutten et al. 2013)

-  EURRECA—Framework for Aligning Micronutrient Recommendations (Van't Veer et al. 2013)

e US National Academies of Sciences, Engineering and Medicine:

- Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease (NASEM
2017)

- Harmonization of Approaches to Nutrient Reference Values: Applications to Young Children and
Women of Reproductive Age (NASEM 2018)

" https://www.sciencedirect.com/special-issue/10F8V3S0J7V
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- Defining Populations for Dietary Reference Intake Recommendations: A Letter Report (NASEM
2022)
- Using Systematic Reviews to Support Future Dietary Reference Intakes (NASEM 2023)
- Rethinking the Acceptable Macronutrient Distribution Range for the 21°* Century (NASEM 2024)
e European Food Safety Authority:
- Guidance for establishing and applying tolerable upper intake levels for vitamins and essential
minerals (EFSA Panel on Nutrition Novel Foods and Food Allergens et al. 2024a)
- Scientific Opinion on principles for deriving and applying Dietary Reference Values (EFSA Panel on
Dietetic Products Nutrition and Allergies 2010)
- Use ofthe benchmark dose approach in risk assessment (EFSA Scientific Committee et al. 2017)
e Nordic Nutrition Recommandations 2022 - The Nordic Nutrition Recommendations 2022 - principles and
methodologies (Christensen et al. 2020)

Complete references are available in the References section.

1.5 Governance

1.5.1 Steering Group

A Steering Group, comprising representatives from NHMRC, the Department and NZ Ministry, is responsible for the
strategic leadership, funding and resourcing elements of NRV updates. This includes priority setting for reviews of
the NRVs and ensuring that NRVs are updated in a timely manner and reflect current scientific evidence.

1.5.2 NHMRC

Under the National Health and Medical Research Council Act 1992 (NHMRC Act), the CEO of NHMRC is
responsible for inquiring into and issuing guidelines on matters relating to the improvement of health and the
prevention, diagnosis and treatment of disease. The CEO is advised by the Council of NHMRC (Council) and the
various NHMRC Principal and Working Committees established under the NHMRC Act.

The CEO, Council and Committees are supported by the Office of NHMRC, who have responsibility for the ongoing
project management of NRVs reviews.

1.5.3 Council and committees

1.5.3.1  Council of NHMRC

The Council of NHMRC is established under the NHMRC Act to advise the CEO and perform functions conferred on
it. Revised NRVs will be reviewed by Council prior to public consultation. The final NRVs will also be presented to
Council for consideration and to seek Council’s recommendation for release by the CEO.
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1.5.3.2 Section 39 Committees

The review of NRVs for Australia and New Zealand is supported by various committees established under Section
39 of the NHMRC Act. This includes an overarching Steering Group Advisory Committee (the Advisory Committee)
and nutrient-specific expert working groups.

Committee membership aims to achieve representation across Australia and New Zealand, and to include a
balance of early and mid-career experts to allow for continuity and succession planning.

1.5.3.2.1  Steering Group Advisory Committee

The role of the Advisory Committee is to provide independent technical expertise and strategic advice to NHMRC,
and the Steering Group more broadly. It also guides the work of the nutrient-specific expert working groups.

Membership of the Advisory Committee aims to achieve representation across Australia and New Zealand, and
comprises individuals with technical expertise in macronutrients, micronutrients, toxicology, public health, end
user needs, nutrition methodology, research, chronic disease and/or nutrition.

1.5.3.2.2 Nutrient-specific expert working groups

For each NRV review, a nutrient-specific expert working group is established to provide advice and guidance to
NHMRC on the review of the evidence, and support development of nutrient-specific NRVs in consultation with the
Advisory Committee.

Membership of the expert working groups is representative of Australia and New Zealand and comprises
individuals with expertise in the key areas of nutrition science, food and dietary patterns, population health,
macronutrients, micronutrients, toxicity, end user needs, dietary modelling and review methodology. Expertise in
Indigenous health (specifically Aboriginal and Torres Strait Islander, Maori and Pacific populations) and consumer
issues should also be represented. Additional expertise may be sought where knowledge outside the composition
of the expert working groups is required (i.e. public health, genomics, microbiology, agricultural science).

1.5.3.3 Managing interests

To ensure that decision making is free from bias or industry influence, members of the Council, Committees and
the Expert Working Groups are required to adhere to NHMRC’s Policy on the Disclosure of Interests Requirements
for Prospective and Appointed NHMRC Committee Members and be consistent with NHMRC’s Guidelines for
Guidelines policy.

Declarations of interest are also sought from contractors prior to engagement, with any declared interests
considered in accordance with NHMRC policies.

1.5.4 Governing standards

Public Governance, Performance and Accountability Act (2013)
NHMRC Act (1994)
Disclosure of Interests Requirements for Prospective and Appointed NHMRC Committee Member (2019)

2016 NHMRC Standards for Guidelines
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1.6 External Review

1.6.1 Independent third-party review processes

1.6.1.1 Methodological review

For adopting/adapting international NRVs or the evidence underpinning them, seek expert methodological advice
early in the scoping phase to help you decide on the best approach.

For evidence evaluations commissioned by NHMRC, independent methodological review is undertaken on both
the research protocol and evidence evaluation report prior to finalisation. Methodological review assesses the
rigour of the evidence review methods and examines whether the review has been undertaken in accordance with
the specified methods. It also evaluates the quality and comprehensiveness of reporting and provides advice
about whether the review’s conclusions are supported by the body of evidence.

To assess the methodological rigour and reporting quality of systematic reviews, methodological review should
apply a range of established tools, with an emphasis on tools that have been scientifically tested and validated.
Examples of such tools include:
e A MeaSurement Tool to Assess systematic Reviews (AMSTAR Il) (Shea et al. 2017)
e Riskof Bias in Systematic Reviews (ROBIS) (Whiting et al. 2016)
e Methodological Expectations of Cochrane Intervention Reviews (MECIR) guidance (which includes the use
of GRADE) (Higgins et al. 2023)
o Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidance, including the
PRISMA 2020 Checklist (Page et al. 2021).

1.6.1.2 Expertreview

Before finalisation of the guidelines, NHMRC undertakes independent expert review of the draft recommendations.
The purpose of the independent expert review is to obtain feedback from individuals not otherwise involved in the
guideline’s development. Independent review will assess whether the appropriate evidence has been considered
in developing the proposed NRVs, and whether the NRV recommendations accurately reflect the available
scientific evidence. Reviewer’s perspectives regarding the usability and acceptability of NRV recommendations,
and consensus with international perspectives, is also of importance.

Independent expert review will be undertaken consistent with the NHMRC Guidelines for Guidelines.

1.6.2 Public consultation

The NHMRC Act requires that NHMRC undertake public consultation on draft guidelines before their final release,
and that it consider any submissions received during consultation. Public consultation on proposed NRV
recommendations will be undertaken prior to finalisation.
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Chapter 2: Definition and summary of NRVs

2.1 Scope and applications of NRVs

The NRVs for Australia and New Zealand apply to the general, community dwelling population in Australia and New
Zealand. Previous iterations of the NRVs have referred to the ‘healthy’ population. As populations with overweight
and obesity represent the majority of adults in Australia and New Zealand these should be included in the NRVs.

Apparently healthy allows for the presence of risk factors, where health status is unknown or people are treated
and managing conditions. For some nutrients, there may be specific subpopulations that warrant additional
commentary. While recommendations are population based, supplementary guidance for particular groups may
be appropriate.

NRVs refer to average intakes although they are expressed on a daily basis. It is preferable to use usual nutrient
intakes to assess the nutritional status of a population, where possible. Food intake recall over 24-hours may not
represent usual intake because of day-to-day variation in foods consumed. A second 24-hour recall can be used to
estimate and reduce within-person variation to estimate a usual distribution for the population (ABS 2025). EFSA
recommends at least 2 non-consecutive days for usual intake (EFSA 2014).

There may be additional functional requirements for some people which should be considered when applying
NRVs.

NRV recommendations are designed to be public health advice that applies to the general population. People who
need nuanced advice on recommended nutrient intakes due to specific health conditions or other circumstances
should seek individualised advice from a health professional. This message should be stated alongside all NRV
recommendations.

NRVs may not capture the specific nutritional requirements of individuals with various diseases or conditions such
as pre-term infants, some people with specific genetic profiles or others requiring specific clinical advice and
treatment.

The NRVs are developed to assist nutrition and health professionals assess the dietary intakes of individuals and
groups. They may also be used by health professionals, researchers, policy makers, food legislators and the food
industry for a range of purposes, including:

e Public health: used by policy makers, epidemiologists and researchers in the assessment,
monitoring/surveillance and modelling of nutrient intake data to support the development and evaluation
of diet-related health policies and guidelines

e Population sub-group health: used by dietitians and nutritionists to plan menus and by health
professionals and researchers to assess the adequacy of nutrient intakes of groups in national, regional
and other surveys

e Risk assessment: used for population group risk assessment of nutrient intake resulting in inadequacy,
excess, toxicity and chronic disease risk.

e Regulation: used by Food Standards Australia New Zealand (FSANZ), the Therapeutic Goods
Administration (TGA) NZ MoH and MedSafe for assessments underpinning regulatory decisions, including:
(i) voluntary and mandatory food fortification (e.g. iodised salt in bread, thiamine and folic acid in wheat
flour for bread making); (ii) food labelling standards and requirements; and (iii) nutrient supplements
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e Food formulation: used by food manufacturers for formulation, fortification and product labelling as
permitted by the Food Standards Code

o Individual health: used by health professionals (e.g. doctors, dietitians, nutritionists) for dietary planning
and individual risk assessment

e Education and research: used in a range of education settings and academic research.

2.2 Overview of NRVs for Australia and New Zealand

The NRVs can be used to assess nutrient intake for individuals or populations. The most appropriate NRV to use
varies depending on whether an assessment of individuals or groups is being conducted.

The term ‘mean daily nutrient intake’ refers to the usual intake for a population, based on observations of mean
nutrient intakes by a group of apparently healthy people who are maintaining a defined criterion of adequacy.

NRVs fall into three broad categories, summarised in Table 2.1:
(i) Nutrient adequacy NRVs: aimed at maintaining function (adequate intake)
(i) Nutrient excess NRVs: aimed at avoiding health impacts from excess or toxic effects

(iii) Chronic disease NRVs: aimed at optimising health and reducing chronic disease risk.

Table 2.1 Classification of Nutrient Reference Values (NRVs)

Nutrient Adequacy NRVs Nutrient Excess NRVs Optimum Health/Chronic Disease

Prevention NRVs

Estimated Average Requirement Upper Level of Intake (UL) Suggested Dietary Targets (SDT)
(EAR) (2006-2025)

Recommended Dietary Intake Chronic Disease Risk Reduction
(RDI) (CDRR) (2026-)

Adequate Intake (Al)

Estimated Energy Requirement (EER)

Acceptable Macronutrient Distribution Range (AMDR) 2006-2025 (see Rethinking the Acceptable Macronutrient
Distribution Range for the 21 Century (NASEM 2024))

Each NRV is described in further detail in the Sections below.
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2.2.1 Estimated Average Requirement (EAR)

The EAR is a mean daily nutrient intake level estimated to meet the requirements of 50% of individuals in the
general population for a particular life stage and/or sex.

The EAR is the primary reference point and used to calculate the Recommended Dietary Intake (RDI).

Individuals: Used to estimate the probability that usual intake is inadequate. Usual intake below the EAR likely
needs to be improved as the probability of adequacy is 50 percent. The EAR is not meant to be used as a goal for
daily intake by individuals.

Groups: Used to estimate the prevalence of inadequate intakes within a population group. When used in planning,
the goal is to achieve an acceptably low prevalence of intakes below the EAR.

2.2.2 Recommended Dietary Intake (RDI)

The RDI is a mean daily nutrient intake level that is sufficient to meet the nutrient requirements of nearly all (97.5%)
individuals in the general population of a particular life stage and/or sex. There is an underlying distribution of
requirements in the population and the RDl is set at a level that covers all but a very small percentage

RDIs exceed the actual nutrient requirements of practically all persons and are not synonymous with
requirements. RDIs cannot be used for the diagnosis of nutrient inadequacy or deficiency.

Individuals: Can be used in a qualitative way to assess where an individual has a usual intake at or above this level
there is a low probability of inadequacy. Intakes below the RDI are not necessarily inadequate. Can be used as a
guide for daily intake by individuals.

Groups: Cannot be used to assess intakes of group as it overestimates the requirements of the population. Intakes
below the RDI are not necessarily inadequate.

2.2.3 Upper Level of Intake (UL)

The relationship between the level of nutrient intake and risk of adverse effects is non-linear (see Figure 2.1). The
UL is the highest mean daily nutrient intake level likely to pose no adverse (toxic) health effects to individuals in the
general population. The UL can consider varying sensitivity of different groups in the population.

The UL considers adverse health effects as well as nutrient requirements. The indicators of adverse effects
considered can range from irreversible clinical outcomes to biomarkers of effect (EFSA Panel on Nutrition Novel
Foods and Food Allergens et al. (2024a)).

As intake increases above the UL, the risk of toxic effects increases. When developing a UL an uncertainty factor
(UF) is applied that lowers the UL to cover any uncertainty or potential variability in how the general population
metabolises that nutrient (section 6.3.1). Absence of a UL does not necessarily mean there is no risk associated
with excessive intakes; it could reflect a lack of evidence rather than lack of effect.

Individuals: Used to estimate an individual’s risk of adverse effects from excessive nutrient intake.

Groups: Used to estimate the percentage of a population at potential risk of adverse effects from excessive
nutrient intake.
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2.2.4 Adequate Intake (Al)

Where evidence allows, an EAR and RDI will be established to estimate nutritional requirements. In the absence of
sufficient evidence, an Al will be calculated.

The Al is a mean daily nutrient intake level, based on observed or experimentally determined approximations or
estimates of nutrient intake by a group (or groups) of apparently healthy people. Where Als are based on mean
population intakes of assumed healthy populations (e.g. derived from national nutrition survey data), the
assessment of the adequacy for an individual or population is made with less confidence.

Al is expected to meet or exceed the needs of most individuals. Al location on the requirement distribution is
unknown, but it may even be higher than an RDI, if it had been possible to calculate one.

Individuals: Can be used in a limited way to estimate the probability of inadequacy. Usual intake at or above this
level has a low probability of inadequacy. Usual intake below the Al cannot be presumed to be inadequate.
Instances where Als are relevant for assessing individual risk are infrequent due to issues with reliability.

Groups: Can be used in a limited way to estimate the probability of inadequacy. Mean usual intake at or above this
level implies a low prevalence of inadequate intakes. If group mean intake is below the Al, nothing can be
concluded about the prevalence of inadequacy

2.2.5 Suggested Dietary Target (SDT) and Chronic Disease Risk Reduction
(CDRR)

The Suggested Dietary Target (SDT) refers to the average daily intake of nutrients from food and beverages that may
contribute to a reduced risk of chronic disease. Historically, SDTs in Australia and New Zealand have been set
where there was robust evidence between a nutrient and a primary health outcome.

Moving forward Australia and New Zealand will derive Chronic Disease Risk Reduction (CDRR) values, in line with
international harmonisation efforts, where a relationship between intakes of a nutrient and the chronic disease risk
has been demonstrated. The suggested threshold value is based on evidence demonstrating at least moderate
certainty of both a causal and an intake-response relationship between nutrient intake and chronic disease risk
and is intended to inform recommendations for both individuals and population groups.

The Chronic Disease Risk Reduction (CDRR) value represents the lowest level of intake for which there is sufficient
strength of evidence to characterise a chronic disease risk reduction within an apparently healthy population
(NASEM 2017). CDRRs may reflect either beneficial effects from increased intake (e.g. increased fibre intake) or
risk-reducing effects through decreased intake (e.g. reduced sodium).

Individuals: Can be applied cautiously to individuals.

Groups: Can be applied cautiously to groups.

2.2.6 Estimated Energy Requirement

Estimated Energy Requirement provides an estimate of energy required in the body for metabolic processes,
physiological functions, muscular activity, heat production, growth and synthesis of new tissues. Itis released
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from food components by oxidation. The main sources of energy are carbohydrates, proteins, fats and, to a lesser
degree, alcohol.

Actual energy requirements estimate requirements to maintain current body size and level of physical activity.

Desirable energy requirements estimate requirement to maintain body size and levels of physical activity
consistent with good health. Desirable energy requirements may be lower than actual requirements for people who
are overweight or obese. Desirable requirements may be higher than actual for inactive people. For people who are
both overweight/obese and physically inactive, the difference between actual and desirable will depend on the
balance between degree of overweight and level of inactivity.

Individuals: Can be applied cautiously to individuals. Estimates are much less accurate for individuals than for
groups, and variations in energy expenditure can be large, even between apparently similar individuals.

Groups: Can be applied cautiously to groups. There is wide variation between individuals in the behavioural,
physiologic and metabolic components of energy needs. The average energy intake recommended for a defined
group cannot be applied to other groups or individuals who differ from the defined group average in sex, age, body
size, activity level and possibly other factors.

2.2.7 Acceptable Macronutrient Distribution Range (AMDR)

Acceptable Macronutrient Distribution Range (AMDR) provides an estimate of the range of intake for each
macronutrient for individuals (expressed as per cent contribution to energy), which would allow for an adequate
intake of all the other nutrients whilst maximising general health outcome. This section will be considered in light
of Rethinking the Acceptable Macronutrient Distribution Range for the 21 Century when prioritised for review as
the ADMR is based on percent of total energy and does not address micronutrient quality for each macronutrient or
macronutrient quality. Future reviews should consider macronutrient quality, the requirement for essential
nutrients associated with macronutrient intake, and the reference values for their constituent nutrients and other
food substances as supported by the evidence (NASEM 2024).

Individuals: Can be applied to individuals. Estimates are much less accurate for individuals than for groups, and
variations in acceptable macronutrients can be large, even between apparently similar individuals.

Groups: Can be applied to groups. There is wide variation between individuals in the behavioural, physiologic and
metabolic components of macronutrient needs. The average intake recommended for a defined group cannot be
applied to other groups or individuals who differ from the defined group average in sex, age, body size, activity level
and possibly other factors.

Further information is available in

National Academies of Sciences, Engineering, and Medicine. 2024. Rethinking the Acceptable
Macronutrient Distribution Range for the 21st Century: A Letter Report. Washington, DC: The National
Academies Press. https://doi.org/10.17226/27957.
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2.3 International nutrient recommendations

The approach taken to categorising and naming nutrient recommendations for the NRVs for Australia and New
Zealand is largely consistent with international approaches. Table 2.2 outlines the international approaches to
nomenclature and classification of nutrient recommendations.

International nutrient recommendations have a range of potential applications in development of the Australian
and New Zealand NRVs. This includes:

e astriggers foran NRV review and update, where other international reviews have identified new evidence
and/or revised NRVs for a particular nutrient

e as potential sources of data on which to base NRV recommendations, including adapting or adopting
NRVs set by other jurisdictions, or utilising systematic reviews undertaken by international bodies to
inform development of Australian and New Zealand NRVs

e to benchmark draft NRV recommendations to explore consistency with contemporary NRV
recommendations set by comparable international jurisdictions.
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Table 2.2 Comparison of international nutrient terminology and categorisations

Australia/
New Zealand

US-Canada

World Health
Organization

UK (SACN)

European Food Safety
Authority

EURRECA

Nordic Nutrition
Recommendations

Requirement

Optimum Health/
Chronic Disease
Prevention

Nutrient Reference
Values (NRV)

Estimated average
requirement (EAR)

Recommended dietary
intake (RDI)

Adequate intake (Al)

Estimated energy
requirement (EER)

Upper level of intake
(UL)

Suggested dietary
target (SDT)

Chronic disease risk
reduction intake
(CDRR) to be
considered in future

Dietary Reference
Intake (DRI)

Estimated average
requirement (EAR)

Recommended dietary
allowance (RDA)

Adequate intake (Al)

Tolerable upper intake
level
(UL)

Chronic disease risk
reduction intake
(CDRR)

Human Vitamin and
Mineral Requirements

Estimated average
requirement (EAR)

Recommended nutrient
intake (RNI)

Energy requirement (ER)

Upper tolerable nutrient
intake level (UL)

Dietary Reference
Values (DRV)

Estimated average
requirement (EAR)

Reference nutrient
intake (RNI)

Safe intake (Sl)

Estimated average
requirement (energy)
(EAR)

Tolerable upper
intake level (UL)

Dietary Reference
Values (DRV)

Average requirement
(AR)

Population reference
intake (PRI)

Adequate Intake (Al)

Average Requirements
for energy intake (AR)

Tolerable upper intake
levels (ULs)

Safe level of intake when
a UL cannot be
established?.

Dietary Reference
Values (DRVs)

Estimated average
requirement (EAR)

Population reference
intakes (PRI)

Dietary reference value
(DRV)

Average requirement (AR)
provisional average
requirement (Provisional
AR)?

Recommended intake
(RI)

Adequate intake (Al)

Tolerable Upper Intake
Level, corresponds to
Upper Intake Level and
Upper Level (UL)

Chronic disease risk
reduction intake (CDRR)

2 The average daily nutrient intake level that is suggested to meet the requirements of half of the individuals in a particular life-stage group. The provisional AR, which is an approximation of AR,
has larger uncertainty than AR. It is calculated by multiplying Al by a factor of 0.8. Can be used when an AR cannot be determined (NNR 2023).

3 the highest level of intake for which there is reasonable confidence of the absence of adverse effects. Safe levels of intake have more limited applications than ULs. Intakes above the safe

levels of intake do not necessarily mean that there is a risk of adverse effects, and these values cannot be used to characterise the proportion of the population at risk of adverse effects

(European Food Safety Authority 2025).
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Australia/
New Zealand

US-Canada

NHMRC

World Health UK (SACN) European Food Safety

Authority

Organization

EURRECA

Nordic Nutrition
Recommendations

Nutrient Reference
Values (NRV)

Optimum Health/
Chronic Disease
Prevention

Acceptable
macronutrient
distribution range
(AMDR)

Adapted from King et al. (2007)

Dietary Reference
Intake (DRI)

Acceptable
macronutrient
distribution range
(AMDR)

Human Vitamin and
Mineral Requirements

Dietary Reference
Values (DRV)

Dietary Reference
Values (DRV)
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Chapter 3: Prioritising NRVs for review

3.1 Understanding the context

Prioritising NRVs for review requires a comprehensive understanding of nutrients, associated nutrition-related
health outcomes and the associated Australian and New Zealand nutrition and public health context. This will
enable identification of the required data/evidence/information to inform NRV prioritisation for review,
development, scope, criteria and methods for evidence sources, and NRV development more broadly.

3.1.1 Nutrition-specific context

An understanding of nutrient function, physiology and biochemistry and of the potential mechanisms underlying

relationships between nutrient intake and adverse health effects is required. While the existing NRVs for Australia

and New Zealand summarise the principal functions of micronutrients, and mechanisms underlying potential

health effects, these descriptions should be revisited to ensure that they reflect current evidence.

Scoping the nutrient should aim to address the following questions, using the best available evidence:

What is the nutrient’s function, physiology and biochemistry? (literature review)

What factors are known to impact on requirements or nutrient status (e.g. physical activity, height/weight,

inflammatory factors)?

What health outcomes are associated with insufficiency or excess of this nutrient? (literature review)

What factors are known to impact on bioavailability of the nutrient? (literature review). Consider

interactions with:

other nutrients
nutritional status
health status
genetics

gut microbiome
food matrix
medication use

inflammatory factors

What is known to impact on availability of the nutrient? (literature review). Consider:

food (whatis in the food supply or what is consumed?)

water

Are there any other confounders or effect modifiers relevant to the nutrient or NRV under review? For example,
environmental factors such as iodine usage as a sanitiser in dairy industry
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3.1.2 Country-specific context

Prioritising NRVs for review should explore the Australian and New Zealand nutrition and public health context and
understand how this intersects with the nutrient-specific factors. Where relevant, decisions about country-specific
context factors should be based on current population data. If current population data is unavailable, the best
available data should be interpreted alongside other relevant evidence, such as current dietary patterns and food
systems, to assess whether it likely reflects the population’s present status.

Where other sources of evidence are used, consideration should be given to the generalisability of evidence to the
Australian and New Zealand context.

Understanding the Australian and New Zealand context should aim to address the following questions:
e What are the current dietary intakes in Australia and New Zealand for this nutrient?
e Whatis the current nutritional status of the Australian and New Zealand populations?
e What are the public health implications of current population intakes/status?
- Arethere concerns about disease risk, maintaining function or avoiding toxicity?
- Arethere specific populations that require special consideration?
- Does the current population intake/status have implications for bioavailability?
e Arethere any considerations relating to the Australian and New Zealand food system for this nutrient?

e Arethere any other factors that are likely to impact the calculation of an NRV for this nutrient?

Further information is outlined in:

o Dhonukshe-Rutten et al. (2013) EURRECA—evidence-based methodology for deriving micronutrient
recommendations. Critical reviews in food science and nutrition, 53(10):999-1040.
https://doi.org/10.1080/10408398.2012.749209 - Defining the Problem: Identifying the Nutrition-Related
Health Problem (Activity 1, pp. 1000 - 1004)

o NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 76-77

3.2 Identifying priority NRVs for review

The Steering Group is responsible for the ongoing monitoring of triggers for a new review, decision making,
resourcing and ensuring nutrient reviews are conducted in a timely manner. In selecting and prioritising NRVs for
review, consideration will be given to the relative priority, and resource requirements associated with potential
updates, along with the available review resources at any given time.

An update of existing NRVs may be triggered via several mechanisms, including where:

e anupdate is identified as a priority for review by the Steering Group

BUILDING
A HEALTHY
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e arecent, high quality systematic review is published, with implications for the currency or accuracy of
related NRVs

e revised NRVs are set by comparable international jurisdictions, with implications for the currency or
accuracy of related NRVs

e reviewisrequired to inform decisions about policy priorities such as fortification, nutrition labelling and
complementary medicines programs.

If only one NRV for a particular nutrient is prioritised for review, consideration should be given to the impact of
altering this value relative to other NRVs for that nutrient.

When considering several nutrients for update, factors such as associated health burden or health benefit should
be considered relative to other potential nutrients for prioritisation (i.e. which nutrient has a higher associated
health burden at a population level).

3.2.1 Prioritisation principles

The nutrient update prioritisation process is guided by the NRVs nutrient update prioritisation principles (see
Appendix B). During the prioritisation process, the prioritisation principles are used to guide discussion and
decision making, with the main points of discussion and reasons for decisions documented. This ensures a
consistent and transparent process is followed.

The prioritisation principles are informed by those used in the review of the Australian Dietary Guidelines, drawing
on prioritisation pathways from the 2020-2025 Dietary Guidelines for Americans, the Nordic Nutrition
Recommendations 2023, and Canada’s Dietary Guidelines 2019. The principles also consider prioritisation criteria
commonly used in the development of health practice guidelines (El-Harakeh et al. 2019).

The principles that guide prioritisation of NRVs for review are summarised below, and described in further detail in
Appendix B:

e Relevance - will the NRVs prioritised for review apply to people of all ages and backgrounds in the general
population, including people with common diet-related risk factors such as being overweight?

e Importance - is the information on the nutrient or NRV important to current public health priorities and to
what degree?

e Type of impact — what type of impact could the nutrient or NRV have on public health including broader
societal, economic or environmental impacts?

o Degree of impact - how significantly does the nutrient or NRV affect health, considering both the severity
of related health outcomes and the size of the population likely to be impacted?

e Evidence base - are there likely to have been changes in the evidence base underpinning
recommendations, or the food supply or dietary patterns that could impact nutrient intake?

3.2.2 Policy Priority

Policy priorities such as changes to fortification, food composition, nutrition labelling and composition or
complementary medicines programs could result in changes to nutrient intake patterns which may trigger a review
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of NRVs. Evaluation or monitoring of these programs may indicate concerns about nutrient interactions, health
outcomes or adverse effects.

3.2.2.1 Mandatory fortification programs

Review of mandatory fortification programs could trigger a review of NRVs. Mandatory fortification programs may
be reviewed to assess if:

(i) there is still a need for fortification i.e. situational analysis conducted to determine current population
intakes and nutrient status; and
(ii) there are any toxicity concerns that may require changes in ULs and fortification levels.

Before confirming a review is required, a cost-benefit analysis should be conducted to inform each review of the
mandatory nutrient fortification program. This analysis should consider whether the likelihood of a NRV value
changing due to the review justifies the investment of time and resources.

The review process should commence with horizon scanning for new evidence, international developments, or
relevant changes in government policy that would warrant a nutrient review.

For more information on vitamins and mineral added to food:

Food Standards Australia New Zealand (2016) Vitamins and minerals added to food

https://www.foodstandards.gov.au/consumer/food-fortification/vitamin-added

3.2.2.2 Complementary Medicines

Review of NRVs could form a component of advice on supplementation with vitamins and minerals particularly for
specific populations such as pregnant women.

Monitoring of complementary medicines containing vitamins and minerals may trigger a review of NRVs if data
indicate an increase in adverse events particularly at levels lower than the current Upper Level.
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Chapter 4: Scoping evidence for NRVs review

Scoping should be informed by the best-available evidence and general population data, where relevant. To avoid
duplication of existing research and maximise limited resources, scoping will typically be based on existing
sources of data and evidence rather than a de novo review of the evidence.

The relationship between information gathered during the scoping and evidence-review stages of the project, and
development of NRVs is shown in Figure 4.1.

4.1 Identifying evidence requirements to derive NRVs

NRVs can be calculated using several different approaches (see Chapter 6), each based on different data sources,
including data on intake-status-health relationships (dose-response approach, risk assessment), physiological
requirements (factorial approach), and bioavailability (factorial approach). The methods used to derive an NRV are
determined by the availability of relevant data for each approach.

Ideally, all the above data would be available to support calculation of several values to be compared, to arrive at a
final draft NRV. However, this is rarely the case in practice, and reviewers must identify the source of data that is
most appropriate —and most likely to be available — for the purposes of developing a specific NRV or set of NRVs.

Research questions most likely to produce informative evidence should be prioritised to support NRV derivation.
Scoping steps may include:

e Reviewing evidence and findings from recent NRVs set by comparable international bodies

e Reviewing recent high quality systematic reviews on the intake-status-health relationship/s of interest

e Conducting a scoping review (depending on available resources)

e Considering sources of evidence for contextual factors
Questions to consider include:

e Does the existing evidence support the current NRV (when available) or is there a need for re-calculation?

e Does existing evidence indicate that data on the intake-status-health relationship can be used to calculate
the NRV of interest?

e Does existing evidence indicate that data on physiological requirements or adverse effects can be used to
calculate the NRV of interest?

Based on the outcomes of scoping, a list of research questions to be addressed during the review should be
developed. At this stage, consideration should also be given to whether any supplementary evidence will be
required to inform contextual factors under the evidence-to-decision framework (See Chapter 7).

Further information is outlined in:

e NHMRC (2019c) Guidelines for Guidelines: Forming the questions. Canberra Retrieved from
https://www.nhmrc.gov.au/guidelinesforguidelines/develop/forming-questions
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o Dhonukshe-Rutten et al. (2013) EURRECA—evidence-based methodology for deriving micronutrient
recommendations. Critical reviews in food science and nutrition, 53(10):999-1040.
https://doi.org/10.1080/10408398.2012.749209 - pp. 1016-1017

4.1.1 Identifying key inclusion and exclusion criteria

Before commencing an evidence review - or considering the appropriateness of existing guidance for
adoption/adaption - the optimal methods and criteria for answering in scope research questions should be
identified. This includes specifying the type of review (e.g. systematic review, literature review, scoping review) and
PI/ECOS (Population, Intervention/Exposure, Comparator , Outcome and Study design) criteria. Defining these
criteria provides a benchmark against which potentially usable sources (international NRV guidance, existing
systematic reviews) can be assessed, or informs further research protocol development (for de novo reviews).

4.1.1.1  Study designs

NRVs are developed based on evidence from observational and experimental studies. In general, experimental
studies are used to establish EAR (and RDI) whereas Als and ULs are typically derived from observational studies.

The study designs eligible for inclusion will depend on the NRV being developed, and the expected body of
evidence available. Inclusion of evidence from multiple sources assists in triangulating the evidence base and
strengthens confidence in the assessment of outcomes.

Further information is outlined in:

o NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 268 - 274

e Beyerbach et al. (2022) Evaluating concordance of bodies of evidence from randomized controlled
trials, dietary intake, and biomarkers of intake in cohort studies: a meta-epidemiological study.
Advances in Nutrition, 13(1), 48-65. https://doi.org/https://doi.org/10.1093/advances/nmab095

e Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209 - pp. 1016 - 1017

4.1.1.1.1 Measuring dietary intake and micronutrient status (biomarkers)

Methods for reliably measuring dietary intake and micronutrient status (biomarkers) must be identified, and
acceptable (and unacceptable) methods reflected in review inclusion/exclusion criteria. Decisions about
appropriate methods for intake assessment and micronutrient status should be based on evidence, to the extent
possible within the available review resources.

An inclusive approach that allows for multiple acceptable measurement methods should be adopted, whilst
maintaining minimum standards for accuracy and reliability. This will ensure that evidence for the intake-status-
health relationship is sufficiently robust to guide NRV development, whilst allowing for the inclusion of a range of
studies with differing methodological approaches in the review. Where measurement methods vary in their
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reliability, a hierarchy of measures may be developed and the impact of including less robust measurement
methods explored in sensitivity analyses to assess how sensitive results are to different assumptions (Deeks et al.

2024).

Further information is outlined in:

Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209 - pp. 1007 - 1012

NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 75-76 and pp. 89 - 104

4.1.1.2 Outcomes/endpoints

The outcomes selected for inclusion in the evidence review will vary and may include:

clinicalindicators, such as signs of deficiency, altered body composition, impaired function, or increased
morbidity

biochemical markers of nutrient status or health outcomes (such as blood or urine levels)
functional measures, such as bone health or hormone levels
risk of developmental abnormalities

risk of chronic disease outcomes

Typically, several outcomes will be used as indicators for setting NRVs, with a focus on the most sensitive end
points for the NRV under development.

Outcomes selected should be critical or important to decision making (in accordance with GRADE approach
(Grading of Recommendations, Assessment, Development, and Evaluations). Decisions about priority should
consider the importance of an outcome for the purposes of setting NRVs - that is, with consideration given to the
nutrient and country-specific context, along with the likely availability of evidence for that outcome. Adverse
outcomes should also be considered.

Further guidance on outcome selection is available from:

NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 107 — 125 and pp. 267 - 268
(relating to chronic disease outcome measures)

Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209 - p. 1001
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4.1.1.3 Population groups

The NRVs apply to the general, community dwelling population in Australia and New Zealand including people with
risk factors for chronic conditions and overweight.

Those categorized with severe comorbidities, health condition (such as pre-term infants, specific genetic profiles,
others requiring specific clinical advice and treatment) disability, or medication or drug prescriptions known to
alter energy or nutrient requirements should be excluded from the NRV population (NASEM 2022).

The following population groups will be considered, as relevant, for NRVs under development:
Adults (18 years and older)
Older adults (65 years and older and/or 75 years and older)
Pregnancy (all ages - unless there is evidence for specific requirements for different age groups)
Lactation (all ages - unless there is evidence for specific requirements for different age groups)
Children and adolescents (aged 1 year to 17 years)
Infants (0 — 12 months)

Age groupings for children will be reported for:

1-lessthan 4 years

4 - less than 9years

9 -less than 14 years

14 - less than 18 years

Additional age groupings aligned with school-levels calculated based on weighted averages to facilitate reporting
against usual dietary intake by Australian Bureau of Statistics. Weighted NRVs can be derived for each of the
additional age groups based on reference weights (Appendix C).

There may be other specific population groups that require additional consideration based on other attributes.
Subgroups of older adults and special population could include:
Aboriginal and Torres Strait Islander people (aged 51+)

Maori and Pacific Island people.
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Chapter 5: Gathering evidence

5.1 Identifying available evidence sources and gaps

5.1.1 Adopting or adapting existing international NRVs

Methods to adopt or adapt existing NRVs set by comparable international jurisdictions are being prioritised. This
will reduce duplication of effort and better direct resources towards gaps in the evidence base. If there is a recent
NRV set by a comparable jurisdiction, the supporting evidence and documentation underpinning NRV
development should be obtained and reviewed alongside any additional contextual information.

The committee should investigate the calculations and assumptions applied to the evidence and consider whether
NRVs have been developed consistent with:

e therequirements outlined in this framework
e NHMRC Standards and accompanying Guidelines for Guidelines
e the specific requirements identified during scoping.

Atemplate has been developed to guide decision making about the suitability of adopting/adapting existing NRVs
and is provided at Appendix E.

If the evidence is appropriate to use, and the assumptions underpinning the calculations are generalisable to the
Australian and New Zealand context, consideration can be given to adopting the value as the revised Australian
and New Zealand NRV. If the committee considers that the underlying evidence is appropriate, but that different
assumptions apply (for example bioavailability, reference weights, exposure, extrapolation/scaling, uncertainty
factors) in deriving an NRV based on that evidence, consideration may be given to adapting the value to the
Australian and New Zealand context. In both cases, an evidence-to-decision framework should be used for each
population group to explain the committee’s judgements during this process (see Section 7.3).

Where an international NRV has been deemed unsuitable to be adapted or adopted, consideration should be given
to the extent to which any underpinning systematic reviews may be suitable for use — or can be updated for use —to
inform the current NRV review. See Section 5.1.2 and Appendix F for further information.

Further information is outlined in:

o NHMRC (2018) Guidelines for Guidelines: Adopt, adapt or start from scratch
https://www.nhmrc.gov.au/guidelinesforguidelines/plan/adopt-adapt-or-start-scratch

e Klugar et al. (2024) GRADE guidance 39: using GRADE-ADOLOPMENT to adopt, adapt or create
contextualized recommendations from source guidelines and evidence syntheses. Journal of Clinical
Epidemiology, 174, 111494. https://doi.org/10.1016/j.jclinepi.2024.111494

o The ADAPTE Collaboration (2009) The ADAPTE Collaboration. (2009). The ADAPTE process: Resource
toolkit for Guidelines Adaptation. Version 2.0. http://www.g-i-n.net.
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e Darzietal. (2017) A methodological survey identified eight proposed frameworks for the adaptation of
health related guidelines. J Clin Epidemiol, 86, 3-10. https://doi.org/10.1016/j.jclinepi.2017.01.016

5.1.2 Using or updating existing systematic reviews

Using an existing review to address at least some questions relevant to the review is efficient and allows review
resources to be concentrated on evidence gaps. Before commencing a de novo evidence review, consideration
should be given to whether an existing, high-quality review has been published on the research question of
interest.

Existing reviews may be identified for update to include evidence published since the review search date, or to
undertake additional analysis or synthesis to support NRV development (e.g. subgroup analyses). In some cases,
an existing review may only partially address the research question of interest, and a supplementary review of the
evidence will be required to address gaps.

A guide to support decision making about the suitability of underpinning systematic reviews is provided at
Appendix F.

Further guidance on using existing systematic reviews is included in:

o NASEM (2023) Using Systematic Reviews to Support Future Dietary Reference Intakes: A Letter Report.
The National Academies Press. https://doi.org/https://doi.org/10.17226/27031

e NHMRC (2019d) Guidelines for Guidelines: Identifying the evidence
https://www.nhmrc.gov.au/guidelinesforguidelines/develop/identifying-evidence .

5.2 Conducting a de novo evidence review

If no existing evidence reviews are identified as suitable for use or updating, a de novo evidence review should be
undertaken to address key research questions of interest. Reviews should meet the NHMRC Standards and be
guided by the Guidelines for Guidelines and associated third-party guidance and tools. This includes:

e Developing a detailed research protocol to be prospectively registered on an online review registry (e.g.
PROSPERO)

e Conducting the evidence review in accordance with the protocol, with any deviations to be documented
and a supporting rationale provided

e Documenting the review criteria, methods and findings in a comprehensive evidence evaluation report.
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NHMRC’s Guidelines for Guidelines (2019) provides detailed guidance on searching for evidence and the
synthesis of evidence into appropriate categories for analysis. Relevant Guidelines for Guidelines modules
include:

e |dentifying the evidence | NHMRC

e Selecting studies and data extraction | NHMRC

e Synthesising evidence | NHMRC

e Assessingrisk of bias | NHMRC

e Assessing certainty of evidence | NHMRC

Further guidance, specific to systematic reviews in nutrition, is available from:

o NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 129-141 and pp. 165-166

e Arnesen etal. (2020) The Nordic Nutrition Recommendations 2022-handbook for qualified systematic
reviews. Food & Nutrition Research, 64, 4404. https://doi.org/10.29219/fnr

5.3 Developing GRADE evidence profiles

Evidence profiles are a recognised format to summarise the available information within a body of information. An
evidence profile should be developed for each research question used to inform NRV recommendations. For de
novo evidence reviews, Evidence Profiles or Summary of Findings tables will be included in the final review report.
Evidence from existing systematic reviews should be extracted and presented in this format, if this step has not
been performed by the review authors.

Summarising comparable information will ensure that the committee has all the information it needs to inform its
recommendations. This process will also provide an opportunity for the committee to identify any supplementary
analyses required to calculate an NRV or inform decisions about recommendations.

Each profile should include:

e Some brief information on the question in a PI/ECOS (Population, Intervention/Exposure, Comparator,
Outcome, Study design) or similar format.

e Alistof the critical and important outcomes relevant to the question, including information on the time
points at which outcomes are measured and tools/definitions used to measure the outcome. This list
should include outcomes for which no evidence was found.

e Summary statistics for the point estimates from the meta-analyses, including, where possible both
absolute risk (AR) and relative risk (RR) and confidence intervals (or for RCTs both mean difference (MD)
and number needed to treat (NNT) or equivalent). More than one absolute effect may be reported for
different populations with higher or lower levels of risk, which can enable the guideline development group
to assess the real world impact of its recommendations on different populations (Guyatt et al. 2013a;
Guyatt et al. 2013b).
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Summary statements for any narrative or qualitative syntheses.

Details of the GRADE assessment for level of certainty per outcome informed by the necessary sensitivity
analyses, subgrouping and meta regressions, dose response testing and consideration of risk of bias
within individual studies included in meta-analyses.

The number of studies and participants contributing data to this outcome.

Any additional important comments (Guyatt et al. 2011). If there is pooled data, it may be possible to
undertake sensitivity analyses.

Further guidance on GRADE is available in:

Neumann et al. (2025) GRADE Book. https://book.gradepro.org/

The GRADE Working Group (2024) GRADE Handbook
https://gdt.gradepro.org/app/handbook/handbook.html

Journal of Clinical Epidemiology GRADE Guidance series. https://www.sciencedirect.com/special-
issue/10F8V3S0J7V

Further guidance on sensitivity analysis is available in:

Deeks et al. (2024) Chapter 10: Analysing data and undertaking meta-analyses [last updated November
2024]. In Cochrane Handbook for Systematic Reviews of Interventions version 6.5.
https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current/chapter-
10#_Ref180060260

5.3.1 GRADE certainty of evidence

NHMRC has well-established standards and guidelines to support the application of the GRADE approach to

evaluati

ng certainty of evidence. The relevant module on assessing certainty of evidence is available in the

Guidelines for Guidelines handbook (NHMRC 2019a).

NHMRC also acknowledges the GRADE approach has recognised challenges with assessing certainty of evidence
from diverse sources including non-randomised studies, interpreting outcomes and identifying thresholds for
decision-making that are particularly relevant public health guidelines (Boon et al. 2021).

Further information on the application of GRADE in the nutrition context is available in:

NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease. The
National Academies Press. https://doi.org/doi:10.17226/24828
pp. 149-162, p 166 [GRADE certainty of evidence - general]

pp. 206 — 215 [GRADE certainty of evidence for intake-response relationships]

pp. 215 - 231 [GRADE EtD for NRVs]
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Chapter 6: NRV calculation and recommendations

6.1 Determining the approach

Once the relevant evidence has been collated and synthesised, the approach for estimating nutritional
requirements and deriving a draft NRV can be determined.
Key considerations when determining the approach include:

e the specific type of NRV being developed

e the specific nutrition-related health problem that the NRV review aims to address

e the availability and certainty of evidence for the relationship between dietary intakes and physiological
function, nutritional status and health outcomes

e relevant factors that may impact on the NRV calculation, such as nutrient interactions, the food matrix
and level of processing. Increasingly, the effect of the whole dietary pattern is considered to impact
bioavailability and nutrient absorption (EFSA Panel on Nutrition Novel Foods and Food Allergens et al.
2024b).

e the need for scaling and extrapolation approaches to set NRVs for population groups where insufficient
evidence is identified

e theimpact of changes to height and weight on results and recommendations. A sensitivity analysis may
be required to explore this.

Additional information may be required for development of specific NRVs, as identified below.

There are several approaches that may be used to estimate a draft NRV, depending on the above factors. These
include:

- factorial approach: typically used for nutrients that are not metabolised (i.e. minerals because losses are
more readily measurable as they are excreted in the same form as in the diet).

- dose-response approach: used to set an EAR, UL, CDRR when there is a clear relationship between the
intake of a nutrient and a relevant clinical, biochemical, developmental, metabolic, functional or health
outcome (see section 4.1.1.2).

- risk assessment approach: used to determine UL based on a risk assessment that considers traditional
adverse event (toxicity) endpoints.

These approaches may also be used in combination with each other, where appropriate and supported by the
available evidence. Other methods may also be used, i.e. observed intakes (such as for young infants, or for other
age groups in cases where no other data are available)

Figure 6.2 outline the factorial and dose response approaches to deriving NRVs and their inputs, and subsequent
scaling and adjustments to derive NRV recommendations for specific age, sex and life-cycle.

Draft NRV values must be supported with a rationale for the approach taken.
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Further information is provided in:

e Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209 - pp. 1012 - 1023

e NASEM (2018) Harmonization of Approaches to Nutrient Reference Values: Applications to Young
Children and Women of Reproductive Age. Washington, DC: The National Academies Press.
https://doi.org/10.17226/25148 - Chapter 3.

e Gibson (2024). Principles of Nutritional Assessment. Nutrient Reference
Values. https://nutritionalassessment.org/nrv/ 8a.23

6.1.1 Factorial approach

This approach measures the various (exchanges between) body pools to estimate losses and needs for
maintenance and growth. The factorial approach is used in the absence of suitable biomarkers for the relationship
between intake and status or health, or where scientific evidence for this relationship is lacking. It is also applied to
derive requirements during periods of growth and development, such as during pregnancy or lactation.

Atits core, the factorial approach calculates the estimated average requirement for replacement of obligatory
losses (via faecal, urine, skin and other routes) and to support growth and development, accounting for the
absorption efficiency from diet. The formula for estimating dietary requirements using the factorial approach is
shown in Figure 6.1, taken from the EURRECA Framework (Dhonukshe-Rutten et al. 2013).

Sum of losses (faeces, urine, skin, menses etc) +
Growth & development requirements

(foetus, pregnancy, lactation etc.)

Dietary Requirements =
Bioavailability factor
Figure 6.3 Equation for calculating dietary requirements using factorial approach

When accounting for growth and development requirements, consideration may be given to:

e tissue deposition/ accretion (including in fetal tissue, placenta or maternal tissue during pregnancy or
lactation)

e requirements for breast milk production (e.g. breast milk concentration, daily volume).

Derivation of reference values for micronutrients through the factorial approach often requires application of a
bioavailability factor to account for absorption from diet and convert the physiological requirement into a dietary
intake value (Fairweather-Tait & Collings 2010).

For many nutrients, factors affecting bioavailability are not well established. Factors affecting bioavailability
depend on usual dietary intake, the chemical form of the nutrient in the diet, and factors known to affect the
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absorption and metabolism of the nutrient. Fixed bioavailability factors may be applied, or adjusted as efficiency of
absorption may vary with the dietary level of the nutrient, individual status or life-stage group (Gibson 2024). Where
bioavailability factors are unclear expert judgment may be needed.

Further information on the factorial approach can be found in:

e Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209 - pp. 1014-1016 and p. 1021

e NASEM (2018) Harmonization of Approaches to Nutrient Reference Values: Applications to Young
Children and Women of Reproductive Age. National Academies Press (US)
https://doi.org/10.17226/25148 - pp. 55-56

e FAO (2024) Review of derivation methods for dietary intake reference values for older infants and young
children — FAO request for scientific advice to develop general principles for the establishment of Codex
nutrient reference values for older infants and young children. Food and Agriculture Organization of the
United Nations. https://doi.org/10.4060/cb9380en

e Fairweather-Tait and Collings (2010) Estimating the bioavailability factors needed for setting dietary
reference values. Int J Vitam Nutr Res, 80(4-5), 249-256. https://doi.org/10.1024/0300-9831/a000031

6.1.2 Dose response approach

Dose response testing can be based on data or meta-analyses from both intervention trials and prospective
observational studies. The dose response is based on the prediction of a physiologically relevant outcome (e.g.
measurement of an established micronutrient status biomarker; data or meta-analyses from prospective
observational studies examining dietary intake; or assessment of clinical disease endpoints in relation to nutrient
intake or status).

Estimation of the dose-response relationship requires testing at least two different intake levels. Very high doses -
where 100% of the population achieves the target biomarker level - are of limited value, as they do not indicate how
much the dose could be reduced while still achieving the same outcome. Conversely, testing a dose that results in
only 20-30% of the population reaching repletion may require depletion-repletion studies, which differ
physiologically from maintenance studies (where most participants are already replete). For example, iron
absorption increases significantly during deficiency compared to repletion; however, only the absorption rate
under replete conditions is relevant for estimating the Estimated Average Requirement (EAR).

This dose response approach provides evidence on optimal nutrition in relation to specific health outcomes and
endpoints and is usually based on RCTs (e.g. intermediate health outcomes such as cardiometabolic risk factors)
or prospective observational studies (e.g. disease occurrence and mortality). Ecological, cross-sectional and case-
control studies are very rarely used due to the bias introduced in their study designs.

The dose response approach evaluates the associations between one or more of the following:
e  Micronutrient or macronutrient intake and biomarkers of status (typically from RCTs)

e Micronutrient or macronutrient intake and health outcomes (typically from RCTs and cohort studies)
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e Micronutrient or macronutrient status biomarkers and health outcomes (typically from cohort studies).

There are a range of suitable approaches for dose-response modelling (e.g. restricted cubic splines or fractional
polynomials, depending on the available data and type of relationship being evaluated).

Further information about the dose-response approach is provided in:

e Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209 - pp. 1016-1017 and pp 1021-1022

o NASEM (2018) Harmonization of Approaches to Nutrient Reference Values: Applications to Young
Children and Women of Reproductive Age. National Academies Press (US)
https://doi.org/10.17226/25148 - pp. 54-55

o NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 196 — 206

e Greenland and Longnecker (1992) Methods for trend estimation from summarized dose-response data,
with applications to meta-analysis. American journal of epidemiology, 135(11), 1301-1309.
https://doi.org/10.1093/oxfordjournals.aje.a116237

FACTORIAL APPROACH DOSE RESPONSE APPROACH

Identify needs for maintenance of stores, Health or functional outcome
compensation of losses and needs for H-S relationship
growth and development I-H

Status biomarker

relationship

Identify bioavailability factor to account LS relationship
for fractional absorption Intake as measured

Required intake = needs / bioavailability
factor

Required intake = integrated I-S-
H dose-response model

Scaling for age and sex, based on body
size (growth curves) and energy intake
(physical activity)

Derive proposed NRVs: EAR & RDI,
specific for age, sex, life cycle stage

GRADE Evidence to Decision

Final NRV Recommendations

Figure 6.4 Diagram showing the factorial and dose response approaches to deriving NRVs, their respective inputs,
and subsequent scaling and adjustments to arrive at final NRV recommendations specific for age, sex and life-
cycle (Matthys et al. 2011).

Abbreviations: |, intake; H, health; S, status.
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6.1.3 Risk assessment approach

The risk assessment approach can be used to derive a UL. Risk assessments are commonly used in toxicology to
determine a reference value upon which to base recommendations. Due to inherent differences between nutrients
and chemicals (the typical subject of risk assessments), the traditional risk assessment paradigm requires
adjustment when used in deriving a nutrient UL. This requires a risk assessment process that weighs the benefits
(i.e. nutritional requirements to meet physiological requirements) against toxicological effects associated with
higher intakes.

Risk assessment approach comprises:

hazard identification and characterisation —what is the potential source of harm

exposure characterisation —what is the intensity, frequency, duration of the potential source of harm -
critical endpoint

intake assessment — assessment of usual daily intake in the population from all sources

risk characterisation — identification of dose-response/ Lowest Observed Adverse Effect level (LOAEL)/ No
Observed Adverse Effect Level (NOAEL) and uncertainty assessment

Further information on the use of risk assessment to derive ULs is available from:
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6.2 Deriving draft nutrient adequacy recommendations

When the available evidence allows, the EAR and RDI should be derived based on:
e Factorial estimates (physiological requirements adjusted to reflect bioavailability), and/or

e Dose-response estimates for each of the associations between intake-status, status-health and intake-
health (based on identified evidence), along with an integrated intake-status-health dose-response model,
where data allows.

Where EAR/RDI cannot be calculated based on the available evidence, an Adequate Intake (Al) may be set, based
on observed or experimentally determined nutrient intakes of apparently healthy populations.

Methods for calculating NRVs should be clearly described and documented alongside recommendations, to
support transparency and facilitate international adaptation / adoption where relevant. This includes specifying the
values used as inputs into any models or formulae, and from where those values have been obtained.

6.2.1 Estimated Average Requirements (EAR)

The EAR is the nutrient level adequate for 50% of the population (i.e. it is mean requirement).

EAR is calculated from studies that evaluate the relationship between nutrient dose and micronutrient status (i.e.
indicator of adequacy). Studies that test a nutrient dose that leads to more or less than 50% of subjects having
inadequate status do not identify the EAR. However, a scaling could be derived based on the body of evidence
using appropriate statistical methods which would allow the EAR to be calculated by determining the point at
which there is a 50% chance of nutrient adequacy and a 50% chance of nutrient inadequacy.

6.2.2 Recommended Dietary Intake (RDI)

The RDI indicates the intake levels of essential nutrients considered to be adequate to meet the known nutritional
needs of nearly all healthy people. That is, the nutrient level meets or exceeds requirements for 97.5% of the
population (if the requirement is normally distributed) because it is set at two standard deviations (SD) above the
EAR (Figure 6.3). If there is evidence that the requirement is not normally distributed (e.g. iron) the calculation of
RDI to meet the requirements for nearly all the population will require additional consideration.
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population. Where there is sufficient data about the variability in requirements to calculate a standard deviation,

the RDI can be calculated as:

RDI = EAR +2SD of EAR

If data about variability in requirements are insufficient to calculate the SD, a coefficient of variation (CV) is used.

Unless there is available data to indicate that greater variation is probable for a particular nutrient, a CV of 10% is

applied. The 10% is based on extensive data on variation in basal metabolic rate and protein requirements. Table

6.1 outlines the calculations required to determine RDIs using the CV.

Variability in requirements: RDI = EAR + 2CV
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Table 6.1 Calculating RDIs using coefficient of variation values

CcVv RDI Equation
10% RDI =EARx 1.2
15% RDI=EAR X 1.3
20% RDI=EARx 1.4

For example, if the EAR for B12 for adults is 2.0ug/day, CV of 10% is used in absence of other data,

RDI =2.0pg/day x 1.2 = 2.4ug/day
6.2.3 Adequate Intake (Al)

An Al is the average (mean) daily level of intake based on observed or experimentally determined approximations or
estimates of nutrient intake, by a group (or groups) of apparently healthy people.

Consideration of the appropriate apparently healthy population to derive adequate intake will need to be
considered on a nutrient-by-nutrient basis. Apparently healthy allows for the presence of risk factors, where health
status is unknown or people are treated and managing conditions. For example, it may not be appropriate to
consider the median population intake for sodium from the general population to derive the adequate intake for
sodium where there is high level of undiagnosed high blood pressure. However, the general population may be
suitable for considering adequate intake for other nutrients where there are no known links with common risk
factors or chronic conditions.

Al can be calculated based on:
e experimental evidence, or

e mean intake in the Australian/New Zealand population, where it can reasonably be assumed that intake
of the nutrient is adequate in the population

While both the RDI and Al can be used as a goal for individual intake, there is significantly less certainty about the
Al value as it depends to a greater degree on the judgement of the Expert Working Group. An Al might deviate
significantly from and be numerically higher than an RDI, if the RDI could be determined.

The use of mean population intakes is not suitable for some nutrients where the current intake exceeds the
Suggested Dietary Target/Chronic Disease Risk Reduction, e.g. sodium.

Rationale for setting Als must be clearly outlined, and the evaluation of evidence process closely followed.

6.2.3.1 Adequate intake for infants (0-6 months)

The Al for infants (0-6 months) is nearly always set according to the mean amount of nutrient in human milk
consumed daily by healthy, exclusively breastfed infants less than 6 months of age.

The equation for the Al of young infants is:
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Alyoungintant = NUutrient concentrationmean human milk x daily volumemean human milk consumed/lost through
lactation

Nutrient composition of human milk varies during lactation, between and within feeds and with maternal diet, as
well as the sex and size of the infant. Nutrient composition data for human milk should be based on a
representative sample of adequately nourished lactating women EFSA (2013).

6.2.3.2 Adequate intake for infants (7-12 months)

The Al for infants (7-12 months) is nearly always scaled from the mean amount of nutrient in human milk
consumed daily by healthy, exclusively breastfed infants less than 6 months of age. When scaling up from infants
to older infants, a separate growth factor is not typically required because the reference Al for a growing young
infant already accounts for growth requirements.

The equation for the Al of older infants (7-12 months) is:

Alolder infant = A/younginfant X (Welght older infant/Weightyounger infant)

Further information about deriving an Al is provided in:

e Dhonukshe-Rutten et al. (2013) EURRECA-Evidence-based methodology for deriving micronutrient
recommendations. Crit Rev Food Sci Nutr, 53(10), 999-1040.
https://doi.org/10.1080/10408398.2012.749209

e FAO (2024) Review of derivation methods for dietary intake reference values for older infants and young
children - FAO request for scientific advice to develop general principles for the establishment of Codex
nutrient reference values for older infants and young children. Food and Agriculture Organization of the
United Nations. https://doi.org/10.4060/cb9380en
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Where there is sufficient evidence, the upper level of intake (UL) is a NRV that is calculated based on toxicological
adverse effects —that is, adverse events that occur at a threshold that differentiates ‘safe’ and ‘unsafe’ intakes. The
UL considers biochemical, physiological and homeostatic mechanisms, as well as nutrient requirements. The

adverse effects considered can range from irreversible clinical outcomes to biomarkers of effect, which could be
surrogate or predictive markers of subsequent adverse health outcomes. (EFSA Panel on Nutrition Novel Foods

and Food Allergens et al. (2024a)).

An uncertainty factor (UF) is applied to the threshold of ‘unsafe intakes’, often referred to as a reference point*
(RP), to establish a UL that covers any uncertainty or potential variability in how the general population metabolises

that nutrient (see section 6.3.1). The full risk assessment process for establishing a UL includes hazard
identification, hazard characterisation, intake assessment and risk characterisation. Where evidence is less

certain, greater expert interpretation and judgement is applied.
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Figure 6.4 Relationship between risk of inadequacy and risk of adverse effects for nutrients (adapted from National

Academy of Sciences (2018))

Essential nutrients are vital for the normal functioning of the human body, but excess consumption can lead to

adverse health effects. For this reason, an UL value is set to provide guidance for health professionals, policy
makers, regulators and consumers to manage the risk of excess intake (see Section 2.2.3 and Figure 2.1).The

European Food Safety Authority (EFSA) defines the tolerable upper intake level (UL) as “the maximum level of total
chronic daily intake of a nutrient (from all dietary sources) which is not expected to pose a risk of adverse health

effects to humans”(EFSA Panel on Nutrition Novel Foods and Food Allergens et al. 2024a).

EFSA published draft international guidance on establishing ULs in 2022. The principles were piloted for 2-years

and published in 2024.

EFSA’s guidance outlines aspects related to the planning of the risk assessment (problem formulation and

definition of methods) and its implementation (evidence retrieval, appraisal, synthesis, integration, development

and application of uncertainty factors (UF)).

4reference point is usually the baseline value to which any scaling and uncertainty factors are applied
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When deriving ULs, unless otherwise stated, intake from all sources including foods, food fortification,
supplements, medicines and water should be considered. Where possible a UL should be based on strong
scientific evidence and, in the interests of international harmonisation, developed following EFSA’s guidance for
establishing ULs. Where the evidence is less certain, interpretation and judgement from an expert working group or
advisory committee may play a greater role in determining the final value.

Once a proposed UL value has been derived, contextual, practical, and other relevant factors should be
considered through an evidence-to-decision process before finalising the value (see section 7.3). During this
process an evidence-to-decision template is used to capture discussion, the rationale and any judgements or
assumptions about the nutrient by the expert committee and is published alongside the value to ensure greater
clarity and transparency. To ensure all relevant considerations are made for each population group, separate
evidence-to-decision tables can be used where needed, or specific sections or questions can be added for
populations with unique considerations.

Where a UL has recently been developed by another international jurisdiction, consideration should be given to
adopting or adapting that value to the Australian and New Zealand context before initiating a de novo derivation
process (see Section 5.1.1).

Members of the general population should be advised not to routinely exceed the UL. The absence of a UL for a
nutrient likely reflects a lack of evidence rather than a lack of adverse effects and does not necessarily indicate
that excessive intakes pose no risks.

Further information about deriving an UL is provided in:

e EFSA Panel on Nutrition Novel Foods and Food Allergens et al. (2024a) Guidance for establishing and
applying tolerable upper intake levels for vitamins and essential minerals. EFSA Journal, 22(11), e9052.
https://doi.org/10.2903/j.efsa.2024.9052

e NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 223-225, 239-242

6.3.1 Developing and applying uncertainty factors (UF)

An uncertainty factor (UF) is applied to the reference point (RP) to establish the UL to cover for expected variability
among individuals and uncertainty associated with extrapolating from the observed data to the general population
as follows:

RP
UF

The application of an UF aims to establish a UL that will be protective for the general population, while considering
varying nutrient sensitivity within the population and the uncertainty associated with the body of evidence. The UF
is intended to account for variability in sensitivity among individuals and extrapolating from the observed data to
the general population (EFSA Panel on Nutrition Novel Foods and Food Allergens et al. (2024a) to allow for aspects
of hazard characterization for which there are no compound-specific data (Renwick 2006). The greater the level of
uncertainty, the larger the uncertainty factor and the lower the UL.
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Different jurisdictions have different conventions for setting UFs. If there is confidence that intake of the nutrient up
to the RP identified in the evidence is not expected to pose a risk of adverse health effects for the general
population, a UF of 1.0 is used, meaning the RP can be used as the UL. EFSA uses a default UF of 2 for
extrapolation from sub-chronic to chronic exposure in toxicity studies in rodents. There is no default value for the
extrapolation of exposure duration in human studies (EFSA 2024).

EFSA provides further guidance on default UFs for sources of variability or uncertainty in relation to exposure to
chemicals that may be relevant to nutrients. These include the use of a Lowest Observed Adverse Effect level
(LOAEL) in the absence of a No Observed Adverse Effect Level (NOAEL), extrapolation from animal studies to
humans, or extrapolation from studies of short-term exposure when critical effects are expected from lower dose
but longer-term exposure (EFSA Scientific Committee 2012).

By definition, uncertainty factors are not precise. Food Standards Australia New Zealand progression of
Uncertainty Factors is usually done using e, the base of the natural logarithm, rounded off to a whole number
based on a dose-response curve typically plotted on a semilog graph. Human and animal responses to drugs and
poisons are log-normally distributed so it is usual to choose UFs of 1 log unit (10) or 0.5 log units (3) on a log,, dose
scale (Renwick 2006). This provide a convenient framework for accounting for uncertainty and biological variability.
Dividing a NOAEL value by 3 reduces the value by approximately half (0.477) a log unit.

An appropriate UF for an essential nutrient is 3 for intra-individual variability because the substances are normal
constituents of human physiology and human exposure data is available (Appendix G).

When deriving a UL, determining what to use as the UF can be one of the most challenging aspects (Australian
Government Department of Health & New Zealand Ministry of Health 2017). Expert judgement is needed to ensure
that applying default UFs does not resultin a UL that could cause nutrient deficiency or is impractical to implement
in the real world (i.e. a UL that is too close to or overlapping recommended nutritional adequacy levels for the
nutrient). A case-by-case approach is needed for each nutrient that also considers nutrient intake requirements
and homeostatic mechanisms, The rationale for the chosen UF should be described alongside the NRV, and the
considerations, discussion and decisions underpinning the chosen UF should be recorded during the evidence-to-
decision process (Section 7.3).

Further information about uncertainty can be found in:

e EFSA Panel on Nutrition Novel Foods and Food Allergens et al. (2024a) Guidance for establishing
and applying tolerable upper intake levels for vitamins and essential minerals. EFSA Journal, 22(11),
€9052. https://doi.org/10.2903/j.efsa.2024.9052

e EFSA Scientific Committee et al. (2018) Guidance on uncertainty analysis in scientific assessments.
EFSA Journal, 16(1), e05123. https://doi.org/10.2903/j.efsa.2018.5123

e EFSAetal. (2019) Guidance on communication of uncertainty in scientific assessments. EFSA
Journal, 17(1), e05520. https://doi.org/10.2903/j.efsa.2019.5520

e EFSA Scientific Committee (2012) Guidance on selected default values to be used by the EFSA
Scientific Committee, Scientific Panels and Units in the absence of actual measured data. EFSA
Journal, 10(3), 2579. https://doi.org/10.2903/j.efsa.2012.2579

e Renwick AG (2006) Toxicology of micronutrients: adverse effects and uncertainty. J Nutr 136(2):
493s-501s.
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e Dankovic et al. (2015) The scientific basis of uncertainty factors used in setting occupational
exposure limits. Journal of occupational and environmental hygiene, 12(sup1), S55-S68.
https://doi.org/10.1080/15459624.2015.1060325

6.4 Suggested Dietary Target and Chronic Disease Risk Reduction

Diet-related chronic diseases develop over a long period of time and in a context where nutrients are consumed
from a variety of foods within a dietary pattern. Thus, the extent to which scientific research can expose the
relationship between chronic disease risk and a specific nutrient is often limited and will depend on several
factors, including the reliability of the diet assessment.

Suggested Dietary Targets (SDTs) and Chronic Disease Risk Reduction levels (CDRR) aim to support the prevention
of chronic disease. They relate only to nutrients for which there is a body of evidence which indicates a level of
intake to reduce chronic disease risk within the apparently healthy population.

In Australia and New Zealand SDTs were set based on a daily average intake from food and beverages for certain
nutrients that that may help in prevention of chronic. Average intake may be based on the mean or median
depending on the nutrient and available data.

Moving forward Australia and New Zealand will adopt the Chronic Disease Risk Reduction (CDRR) approach for
specific nutrients where the evidence indicates at least moderate certainty of chronic disease risk reduction
(NASEM, 2017, Yetley et al 2017) .

CDRRs should use chronic disease outcome/s as the desired endpoint when reviewing the evidence. Where a
single nutrient is associated with several disease endpoints, a value should be determined for each. In the case of
negative effects, such as sodium and hypertension, the CDRR should reflect the lowest level of intake for which
there is significant strength of evidence to characterise chronic disease risk reduction. An overall CDRR should
reflect the intake value range for a positive effect on disease prevention for a particular population group. This
value may represent an increase or decrease to known current consumption levels.

As the evidence base for chronic disease prevention is mainly developed from studies and health outcomes in
adults, CDRR will generally apply only to adults. A CDRR for children and/or adolescents may be considered if the
evidence is sufficient and the members of the nutrient-specific Expert Working Groups deem it reasonable and
appropriate.

Further information on deriving CDRR can be found in:

e NASEM (2017) Guiding Principles for Developing Dietary Reference Intakes Based on Chronic Disease.
The National Academies Press. https://doi.org/doi:10.17226/24828 - pp. 279-290

e Yetleyetal. (2017) Options for basing Dietary Reference Intakes (DRIs) on chronic disease endpoints:
report from a joint US-/Canadian-sponsored working group. The American journal of clinical nutrition,
105(1), 249S-285S. https://doi.org/10.3945/ajcn.116.139097

e Yaktine and Ross (2019) Milestones in DRI development: what does the future hold? Advances in
Nutrition, 10(3), 537-545. https://doi.org/10.1093/advances/nmy121.
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6.5 Estimated Energy Requirements

Recommendations for energy intake are not increased to cover the needs of most members of the group or
population, as this level of intake would lead to overweight or obesity in most people.

Two separate terms can be used to express and determine Estimated Energy Requirements (EER):

e The Estimated Energy Requirement for Maintenance (EERM, or actual energy requirement) is the dietary
energy intake that is predicted to maintain energy balance (plus extra needs for pregnancy, lactation and
growth) in healthy individuals or groups of individuals at current levels of body size and level of physical
activity.

o The Desirable Estimated Energy Requirement (DEER, or energy reference value) is the dietary energy intake
that is predicted to maintain energy balance (plus extra needs for pregnancy, lactation and growth) in
healthy individuals or groups of individuals of a defined sex, age, weight, height and level of physical
activity consistent with good health and/or development.

In some clinical situations, it may be necessary to estimate actual energy requirements (eg when prescribing a diet
intended to produce an energy deficit leading to a 0.25-1.0 kg/week weight loss).

Doubly labelled water (DLW) is the gold standard for measuring energy expenditure (Westerterp 2017, NASEM
2023)

Carbohydrate, protein fat, and alcohol contribute to energy intake. Energy balance may be moderated by other
diet-related components such as the microbiome and dietary fibre (NASEM 2023).

Estimated Energy Requirements (EER) are calculated based on total energy expenditure (TEE). TEE includes energy
requirements for age, sex, height, weight and physical activity.

e Forinfant growth the energy cost of growth is added to TEE. Physical activity is not used in calculating the
requirements of infants (NASEM 2023). Formula-fed infants have shown higher TEE than breastfed
infants (Butte et al 1990, 2000, Jiang et al 1998, Davies et al 1990), averaging +12% at 3 months, +7% at 6
months, +6% at 9 months and +3% at 12 months. No differences were seen at 18 and 24 months (Butte
2001).

e For child growth the energy cost of growth is added to TEE.

e For pregnancy, particularly the second and third trimesters, the energy cost of additional fetal and
maternal tissues is added to the TEE

e  For lactation, the energy cost of milk production is added to the TEE (NASEM 2023)

e Reference Estimated Energy Requirements can be found in Appendix D.

Further information on deriving Energy Expenditure can be found in:

o NASEM (2023) Dietary Reference Intakes for Energy : consensus study report. The National Academies
Press https://doi.org/10.17226/26818
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6.6 Acceptable Macronutrient Distribution Range (AMDR)

The AMDR is an estimate of the range of intake for each macronutrient for individuals (expressed as per cent
contribution to energy requirement), which would allow for an adequate intake of all the other nutrients whilst
maximising general health outcome.

Consider requirements for macronutrients as well as evidence on benefits/risks above/below certain thresholds to
derive AMDR.

There is evidence that a major imbalance in the relative proportions of macronutrients can increase risk of chronic
disease (WHO 2023d). AMDR is not however linked to macronutrient quality which may limit the utility of updating
(NASEM 2024).

ADMR is based on percent of total energy and does not address micronutrient quality for each macronutrient or
macronutrient quality. Future reviews should consider macronutrient quality, the requirement for essential
nutrients associated with macronutrient intake, and the reference values for their constituent nutrients and other
food substances as supported by the evidence (NASEM 2024).

AMDRs have not been identified for inclusion in recent reviews of the NRVs. NASEM (2024) noted that the approach
to derive AMDRs is not consistent with current evidence-based standards. If macronutrients are prioritised, the
review should consider the quality and strength of the evidence associated with chronic disease risk.

Consideration of the body of evidence, combined with dietary modelling to assess the effects of changes in
macronutrients on micronutrients, should be considered for adults in Australia and New Zealand.

Recommendations are for healthy people, and itis assumed that usual dietary intake will be at a level to maintain
current healthy body weight.

As the evidence base for chronic disease prevention is mainly developed from studies and health outcomes in
adults, AMDRs apply only to adults.

Further information on AMDR can be found in:
e WHO (2023a) Carbohydrate intake for adults and children: WHO guideline, World Health Organization.

e WHO (2023d) Total fat intake for the prevention of unhealthy weight gain in adults and children: WHO
guideline, World Health Organization.

e WHO (2023b) Saturated fatty acid and trans-fatty acid intake for adults and children: WHO guideline,
World Health Organization.

o NASEM (2024) Rethinking the Acceptable Macronutrient Distribution Range for the 21st Century: A
Letter Report. Washington, DC: The National Academies Press. https://doi.org/10.17226/27957
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6.7 Sex and Gender

Most population groups specify the relevant age-range, and ’'male’ or 'female’. The terms ‘Male' and ‘Female’ in the
Nutrient Reference Values are used as population categories because some nutrient requirements are influenced
by physiological characteristics, including hormonal and reproductive factors. These categories may not fully
reflect the diversity of sex characteristics, gender identities and individual circumstances across the Australian
population. People whose physiology or medical circumstances differ from the assumptions underlying these
categories, including some transgender, gender diverse and intersex people, may benefit from personalised advice
from an appropriately qualified health professional.

6.8 Extrapolation and interpolation

NRVs will need to be set for population groups for which there is currently no data available. Values may be set for
these groups by extrapolation or interpolation of data from other populations. Extrapolation estimates values
outside the range of known data while interpolation estimates values within the range of known data (i.e. to
estimate values for a group in-between two groups for which data exists). Interpolation typically assumes a
consistent change in nutrient requirements between groups for which data is available, with values derived using
linear interpolation. In contrast with interpolation, extrapolation assumes that observations in one group continue
outside the observed range, increasing uncertainty in the estimate — particularly where linear extrapolation
methods are used. For deriving infant and older infant NRVs interpolation is regarded as having greater uncertainty
than extrapolation (FAO 2024). Interpolating or extrapolating data involves assumptions about how nutrient
requirements change with age, size, body weight and other physiological factors such as life stage, body
composition and metabolic rate. The accuracy of interpolated or extrapolated values is therefore dependant on the
accuracy of these underlying assumptions.

To ensure that NRVs are consistent across nutrients, a data set with age range, reference weights has been
developed for use across reviews (see Appendix C). This data set will be applied when preparing draft NRV values.

Extrapolated NRVs should be biologically plausible and consistent with nutrient surveys of apparently healthy
populations (FAO 2024).

6.8.1 Scaling

Scaling is a commonly used approach for extrapolating or interpolating NRVs for children and adolescents. NRVs
can be scaled up for children and adolescents from infant values; or scaled down from adult values or older
children.

Different methods of scaling can be applied, depending on the characteristics of the nutrient in question:
e isometric scaling assumes that linear/proportional relationships — relative to body weight - are preserved
as size changes during growth or over time
e allometric scaling assumes that the metabolic rate of an organism is an exponential function of body
weight.
The most appropriate scaling method should be determined based on:
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e the available evidence for the population under consideration
e nutrient-specific context, including:
o variation in requirements for pregnant or lactating women
o differences in metabolism, toxicokinetics adaptive and homeostatic mechanisms between adults
and children

If there is no clear rationale to select one method over another, the average of the methods can be used (FAO 2024)

Expert Working Groups are responsible for ensuring that selected scaling methods are appropriate for each
nutrient. All methods, assumptions and underlying scientific evidence should be clearly documented, along with a
rationale for the selected method used for scaling.

When scaling, a mathematical formula is applied to calculate an NRV from a reference NRV based on various
scaling parameters -typically, body weight. Other parameters such as body surface-area (BSA), energy or protein
requirements (or intakes) can be used if they are more relevant to the function of the nutrient (FAO 2024). The
scaling methods previously used to extrapolate reference values for a range of nutrients are listed in Appendix H
Scaling methods used internationally for NRVs for information.

When scaling, the general formula is:
Average value target group = Average Value reference group X (SCaling factor)

In the context of NRVs, the average value is the Al, EAR, or UL depending on the NRVs being derived.

6.8.1.1 Growth factors

When NRVs are derived by scaling from adult requirements, the calculated result typically reflects maintenance
needs only. Depending on the method for scaling, adjustments may be required to account for additional nutrient
requirements to support growth by applying a growth factor (NASEM 2018).

Growth factors are calculated based on estimated additional protein requirements for growth at the different ages
and are presented at Appendix C.

When a growth factor is included in the scaling, the general formula becomes:

Average Value target group= Average Value reterence group X (SCaling factor) x (1 + growth factor)

6.8.1.2 Scaling to derive Upper Level recommendations

In a 2023 EFSA workshop on human-to-human scaling approaches for the derivation of UL’s, a decision tree was
developed, outlining the considerations that need to be made when deciding on a scaling approach for setting an
UL (Figure 6.4). It should be noted that this decision tree represents the views of the workshop participants on the
day and does not necessarily reflect the views of the NDA panel (Foods et al. 2024).
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no Use isometric scaling for risk
Is the substance a nutrient? assessment

l yes

Does the substance fall under other regulatory sectors that
are not nutrients (e.g. contaminants, food additives)

no l yes

Case-by-case approach based on:
yes *  The biochemical properties and role of nutrient
——* * Life stage (including TK considerations)
* Database used (animal vs human, use of UFs)
*  Existing NRV (RDlIs Als)

Is the nutrient lipid soluble or
could it accumulate in the body
through other mechanisms?
(overwhelmed homeostasis)

no

Use allometric scaling for setting ULs
* Assumption: database = human
*+ Life-stage to be considered (TK)

Figure 6.6 Decision tree for choosing a scaling approach for setting an UL.
Adapted with permission from (Foods et al. 2024)

TK, toxicokinetics.

Because scaling relies on assumptions, the resulting reference values for infants and children often carry greater
uncertainty than those for adults. As a result, when scaling is used to estimate upper levels, the derived UL may be
lower than the observed intakes in younger age groups, even when no adverse effects are evident. In these cases,
expert judgement may be used to make adjustments to final value.

6.8.1.3 Isometric scaling

Isometric scaling (i.e. proportional scaling) is used for data relating to less metabolically active body tissues, such
as minerals in bone and electrolytes (FAO 2024). It should be applied for nutrients that are:

e homogenously distributed within the body, or
e distributed in specific sites (e.g. tissues or organs) where the proportional relationship to body mass is
maintained as body size changes (NASEM 2018).

Typically, isometric scaling is undertaken based on body weight (EFSA Panel on Dietetic Products Nutrition and
Allergies 2010; FAO 2024; NASEM 2018), using the following equation:

[EAR OrAI]rargergroup= [EAR or A/]referencegroup X (Welght targetgroup/WQight reference group)
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For example, if scaling down from adults to younger children, the reference group would be ‘adults’ and the target
group would be ‘younger children’. Similarly, if scaling up from younger infants to older infants, the reference group
would be ‘younger infants’ and the target group would be ‘older infants’.

Reference body weights specific to the Australian and New Zealand populations have been developed from ‘ideal’
body weight data from the 2022-2024 Australian Health Surveys and the equivalent in New Zealand (Appendix C).

Note that this formula assumes a linear relationship between the requirements for the reference and target
populations, proportionate to body weight. For some nutrients involved in growth and development, this formula
may require adjustment to account for growth - see 6.8.1.1.2 Growth factors.

Isometric scaling has also been used to estimate requirements for nutrients in parallel, where nutrients have a
shared function and robust data for one nutrient may be lacking. For example, EFSA used the calcium-to-
phosphorus ratio to estimate phosphorus requirements based on calcium NRVs (EFSA Panel on Dietetic Products
Nutrition and Allergies 2015). However, this approach is uncommon.

6.8.1.4 Allometric scaling

Allometric scaling should be undertaken when the relationship to body mass is not maintained as body size
changes. In this case, body weight should be adjusted to derive a metabolic body weight that accounts for
metabolic or surface area differences between age groups.

Metabolic weight has been defined as 0.75 power of body mass (weight) to adjust for metabolic differences
between age groups. The 0.75 power is used to account for metabolically active tissue, which is proportionally
higher in infants (and possibly during high growth periods around puberty) than in adults (NASEM 2018). Reference
body weights specific to the Australian and New Zealand populations have been developed from ‘ideal’ body
weight data from the 2022-2024 Australian Health Surveys and the equivalent in New Zealand (Appendix C). The
reference ideal body weight of 62.9 kg for adults aged 18 to 30 years is selected for derivation as it represents peak
lean body mass and provides the closest approximation to the body composition of older children.

Metabolic weight 0.75 power of body mass (weight) should not be used for pregnancy.

Metabolic weight adjustment does not account for differences in adaptive and homeostatic mechanisms for
nutrient absorption and elimination or differences in metabolism or synthesis of body tissue during growth.

Older people may have a lower lean body mass and metabolic activity than younger adults, compared with
children who may have higher metabolic activity.

Allometric scaling expresses maintenance needs relative to metabolic body weight, and uses the formula:

. 0.75
Welghttarget group )

EAR or Al target group = EAR or AIreference group (Weight f
reference group

Further adjustment to account for growth requirements is typically required, particularly for scaling from adult
values, as adult NRVs reflect maintenance needs only. See 6.6.2 Growth factors.

In contrast to the body weight approach adopted by other international bodies (EFSA Panel on Dietetic Products
Nutrition and Allergies 2010; NASEM 2018), the EURECCA framework adopted an allometric scaling method based
on BSA (body surface area) using the formula:
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EAR — EAR . BSAchiia EAR . \] Weight piq * Height piq
child — adult - Adult

BSAadult Weightadult * Heightadult

In practice this method is used infrequently in nutrition, as there are also concerns about the reliability of BSA
estimates particularly for children (Redlarski et al. 2016).

Occasionally, isometric scaling based on energy requirements may be used (e.g. sodium). Energy requirements
reflect needs for basal metabolism, physical activity, thermoregulation and growth processes, which drive overall
nutrient turnover. However, the difference between BSA and energy intake-based equations are expected to be
marginal as there are no reliable estimates of activity factors in each age group. Reference Estimated Energy
Requirements can be found in Appendix D.

Further information about scaling approaches, can be found in:

e EFSA Panel on Dietetic Products, Nutrition, and Allergies (2010) Scientific Opinion on principles for
deriving and applying Dietary Reference Values. EFSA Journal, 8(3): 1458.
https://doi.org/10.2903/j.efsa.2010.1458 - Appendix 1 (pp 28-29)

o EFSA Panel on Nutrition Novel Foods and Food Allergens et al. (2024a) Guidance for establishing and
applying tolerable upper intake levels for vitamins and essential minerals. EFSA Journal, 22(11), e9052.
https://doi.org/10.2903/j.efsa.2024.9052 - Annex A Workshop report on human-to-human scaling
approaches for the derivation of tolerable upper intake levels

o NASEM. (2018). Harmonization of Approaches to Nutrient Reference Values: Applications to Young
Children and Women of Reproductive Age. National Academies Press (US)
https://doi.org/10.17226/25148 - pp. 60-61

e Atkinson (2007) Background Paper: The DRI Development Process; Issues Related to Extrapolation and
Interpolation. The Development of DRIs 1994-2004: Lessons Learned and New Challenges, Workshop
Summary, Washington DC. https://nap.nationalacademies.org/read/12086/chapter/9

e FAO (2024) Review of derivation methods for dietary intake reference values for older infants and young
children — FAO request for scientific advice to develop general principles for the establishment of Codex
nutrient reference values for older infants and young children. Food and Agriculture Organization of the
United Nations. https://doi.org/10.4060/cb9380en

6.9 Rounding and adjustments

Estimates from extrapolation and interpolation are inherently uncertain, and the range of calculated values should
be reviewed to ensure differences between age groups are coherent (NASEM 2018). Where abrupt or significant
changes are observed between age groups, consideration should be given to whether this change is appropriate
(e.g. does it reflect a significant shift in requirements aligned with a particular life age/stage). NRVs should be
adjusted - where necessary - to ensure appropriate consistency in recommendations across age groups. Where
age groupings include children and adolescents of varying age and developmental stage, consideration should be
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given to whether it is most appropriate to round upwards or downwards to ensure that the needs of all children
within an age grouping are met.

Any rounding and adjustment to draft values must be clearly communicated and the rationale included in the
review documentation. Implications of any rounding must be considered.

6.10 Special considerations

6.10.1 Requirements for physiologically derived nutrients

Nutrients that are synthesised in the body, such as vitamin D and vitamin K, have both dietary and non-dietary
sources. Review of these two nutrients requires consideration of whether NRVs should be set based on:

(i) physiological requirements of individuals (regardless of the source of intake), or

(i) dietary requirements following consideration of the non-dietary contribution to the physiological intake.
Reviews of these nutrients should clearly identify the basis for setting nutrient values and ensure:

e Studies are consistent in focus i.e. they report on dietary or physiological requirements

e Ifvalues are developed based on dietary requirements, both physiological and dietary reference values are
provided

e Recommendations clearly identify appropriate comparison and use of values. For example, it is
inappropriate to compare population vitamin D intakes from a region that experiences high sunlight
exposure with an Al that assumes minimal sunlight exposure.

Consideration should be given to development of an Al for nutrients which also have non- dietary exposure
pathways for example vitamin D levels in Australia and New Zealand that considers varying sunshine exposure in
all regions/populations.

6.10.2 Requirements for specific populations

There may be specific population groups that require additional consideration based on other attributes.
Subgroups of older adults and special population could include:
Aboriginal and Torres Strait Islander people (aged 51+)

Maori and Pacific Island people.
6.10.3 Current/recommended intakes and patterns
6.70.3.1 Dietary patterns for adequacy
Recommended dietary patterns are based on four Foundation Diets developed in A Modelling System to Inform the

Revision of the Australia Guide to Healthy Eating (Dietitians Association of Australia et al. 2011). Evidence
reviewers are not required to develop or adapt the Modelling System. Evidence reviewers will check any draft
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values proposed meet the criteria of realistic and achievable for the Australian/New Zealand population using
various data sources (NHMRC 2011).

As part of this work, evidence reviewers are requested to develop and propose draft NRVs based on the evidence.
These draft values should then be compared with the results of relevant nutrient analysis of current dietary
patterns in Australia® and New Zealand such as the Australia Physical Activity and Nutrition Survey 2023 (ABS
2025-26) to ensure the value is realistic and achievable.

6.70.3.2 Nutrient intake and Upper Level of Intake (UL)

The UL is the highest average daily nutrient intake level likely to pose no adverse health effects to almost all
individuals in the general population. Quantified risk estimates for the adverse health risks associated with
different levels of nutrient intake are also required. When proposing draft UL values, validation of proposed ULs
against actual population intakes requires consideration of supplement use.

For each defined sub-population of interest, consider all nutrient sources by combining the Foundation Diet intakes
or survey data with supplements and drinking water. Determine the upper boundary of intakes that has not been
associated with adverse outcomes in reliable studies.

6.10.4 International dietary reference values

Proposed NRVs should be contrasted with NRVs from comparable international jurisdictions. If final
recommendations differ substantially to international values or the previous Australian value, Expert Working
Groups should record the rationale for difference in findings. Rationale should also be included when final
recommendations reflect existing values. All decisions regarding the basis of final NRV values will be clearly
recorded and communicated to final end-users as per the GRADE process.

5 Noting that currently there is no similar data set for the New Zealand population.
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Chapter 7: Developing NRVs

7.1 Translating estimated nutritional requirements into NRVs

The following documents and information are required to translate evidence into NRVs:

current NRV for Australia and New Zealand

rationale for updating

description of the question and priority outcomes

summary of the evidence from:

- anevidence review from an international jurisdiction that underpins the NRV and/or
- existing high-quality reviews (that meet NHMRC requirements) and/or

- denovo evidence review

intended approach for:

- calculating NRV requirements (factorial approach, dose response or risk assessment)
- scaling (including rationale for the selected scaling method)

- calculations with assumptions

contextual evidence including factors relating to:

- nutrient requirements in the Australian and New Zealand context (e.g. dietary patterns, food
system, population status and intakes)

- comparison against international NRVs

- equity and other social determinants.

7.2 Potential impacts

The implications should be discussed of any proposed draft value that:
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varies significantly from relevant nutrient content of recommended dietary patternsi.e. Foundation Diet
Models

varies significantly from existing values and the values of other comparable international jurisdictions

potential impacts on regulation
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7.3 GRADE evidence-to-decision process

The GRADE evidence-to-decision (EtD) framework is guided by a set of criteria that consider the available scientific
evidence, anticipated benefits and harms, stakeholder values and preferences, resource implications, equity,
acceptability, and feasibility. For the development of NRVs, one EtD framework should be applied for each
population group for each nutrient.

People consume whole foods rather than isolated nutrients, and that interactions between nutrients may need to
be considered when deriving reference values. The considerations in the EtD framework will also be related to food
sources and supply, food systems, dietary patterns and the public health situation in Australia and New Zealand.

The EtD template is used to capture discussion, the rationale and any judgements or assumptions about the
nutrient by the expert committee throughout the development process. Itis published alongside the value to
convey the Committee’s judgement of the evidence and how those judgements are reflected in the value. This
ensures a transparent decision-making process and for future harmonisation efforts across jurisdictions.

If there are overarching issues that are important to the calculations of NRVs they should be reflected in the EtD
framework. The EtD framework template is outlined in Appendix l. and has been adapted from templates available
in the GRADEpro platform (https://www.gradepro.org/).

Further guidance on GRADE evidence-to-decision is available in:

e Neumann et al. (2025) GRADE Book. https://book.gradepro.org/

e The GRADE Working Group (2024) GRADE Handbook
https://gdt.gradepro.org/app/handbook/handbook.html

e Journal of Clinical Epidemiology GRADE Guidance series. https://www.sciencedirect.com/special-
issue/10F8V3S0J7V

e NHMRC Guidelines for Guidelines (2019) Evidence to decision making recommendations Evidence to
decision | NHMRC

e Mobergetal. (2018) The GRADE Evidence to Decision (EtD) framework for health system and public
health decisions. Health Res Policy Sys 16, 45 https://doi.org/10.1186/s12961-018-0320-2 .
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Glossary

ABS

ADGs

Al

allometric

AMDR

AMSTARII

AR

BSA
Department

CDRR

EAR

EFSA

EURRECA

extrapolation

factorial
method

NHMRC

Australian Bureau of Statistics

Australian Dietary Guidelines

Adequate Intake: The mean daily nutrient intake level based on observed or experimentally
determined approximations or estimates of nutrient intake by a group (or groups) of apparently
healthy people that are assumed to be adequate (used when an EAR cannot be determined)

allometric scaling assumes that the metabolic rate of an organism is an exponential function of
body weight

Acceptable Macronutrient Distribution Range: An estimate of the range of intake for each
macronutrient for individuals (expressed as per cent contribution to energy), which would
allow for an adequate intake of all the other nutrients whilst maximising general health
outcome.

A MeaSurement Tool to Assess Systematic Reviews Il

Average requirement: the level of (nutrient) intake that is adequate for half of the peoplein a
population group, given a normal distribution of requirement (EFSA Panel on Dietetic Products
Nutrition and Allergies 2010)

Body surface area
Australian Government Department of Health, Disability and Ageing

Chronic Disease Risk Reduction: lowest level of intake for which there is sufficient strength of
evidence to characterise a chronic disease risk reduction within an apparently healthy
population

Estimated Average Requirement: A daily nutrient level estimated to meet the requirements of
half the healthy individuals in a sex® and particular life stage group. This also takes into
account height, weight and physical activity levels.

European Food Safety Authority

EURopean micronutrient RECommendations Aligned: Evidence-based methodology for
deriving micronutrient recommendations

Scaling the NRVs for younger or older age groups either upwards or downwards.

Derives requirements from the sum of estimates of nutrients intake for physiological
maintenance and growth and nutrients lost from the body in faeces, urine, sweat and
respiration
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IOM
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LOAEL

MD

Modelling
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NOAEL

NOS

NRV

NZ Ministry

PI/ECOS
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Food and Agriculture Organization of the United Nations

Grading of Recommendations, Assessment, Development and Evaluation: an internationally
recognised approach to rate the quality of evidence and the strength of recommendations and
is considered the standard in guideline development

Derive NRVs for an intervening group or groups when the NRVs for the two groups on either side
are known. The NRVs for the intervening group or groups are estimated and smoothed between
the NRVs of the two other groups using interpolation.

Institute of Medicine: a component of the US National Academy of Sciences that works outside
the framework of government to provide evidence-based research and recommendations for
public health and science policy.

isometric scaling assumes that proportional relationships - relative to body weight - are
preserved as size changes during growth or over time

Lowest Observed Adverse Effect level: Lowest dose at which there is a measurable adverse
effect from a test substance in a test subject or population.

mean difference

The document, A Modelling System to inform the revision of the Australian Guide to Healthy
Eating, was developed in 2011 and translates selected NRVs and healthy dietary patterns into
dietary models, known as Foundation Diets. It describes the foods required to support positive
health outcomes and the quantities needed to meet estimated nutrient requirements of groups
of Australian individuals at different ages, sex, body size and activity. It also takes into
consideration social and food cultures, promotion of health and wellbeing and the Australian
food system while applying the best available scientific evidence. The nutrient composition of
each Foundation Diet type — omnivore, rice-based, pasta-style and lacto-ovo vegetarian —is
provided (NHMRC 2011)

United States National Academy of Science Engineering and Medicine

National Health and Medical Research Council: Australia's peak body for supporting health
and medical research; for developing health advice for the Australian community, health
professionals and governments; and for providing advice on ethical behaviour in health care
and in the conduct of health and medical research

No Observed Adverse Effect Level: Highest dose at which there is no measurable adverse
effect from a test substance in a test subject or population

Newcastle Ottawa Scale. Arisk of bias tool used to assess the quality of nonrandomised
studies

Nutrient Reference Values: A set of nutritional recommendations, based on current scientific
knowledge, used to assess the health status of populations and individuals.

New Zealand Ministry of Health

Population, Intervention/Exposure, Comparator, Outcome, Study design
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PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses

RDI Recommended Dietary Intake: The mean daily dietary intake level that is sufficient to meet the
nutrient requirements of nearly all (97.5 per cent) healthy individuals of a particular life stage
and sex.

RoB 2 Risk-of-bias tool. Version 2 of the Cochrane risk-of-bias tool for randomized trials (RoB 2) is the
recommended tool to assess the risk of bias in randomized trials included in Cochrane
Reviews

ROBIS Risk of bias in systematic reviews tool

SD Standard Deviation

SDT Suggested Dietary Target: A daily mean intake from food and beverages for certain nutrients

that may help in the prevention of chronic disease.
UF Uncertainty Factor

UL Upper Level of Intake: The highest mean daily nutrient intake level likely to pose no adverse
health effects to individuals in the general population. As intake increases above the UL, the
risk of adverse effects increases
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Appendices

Appendix A. History of framework development

Table A.1: NRV development in Australia and New Zealand

Year Activity
1991 NHMRC published Recommended Dietary Intakes for use in Australia
1997 Need to revise Recommended Dietary Intakes for use in Australia identified

Scope of review agreed:
e Ajointreview between Australia and New Zealand should be conducted
e Aset of nutrient recommendations should be developed using the

1999 .
terminology of NRVs
e NRVs should be based on the US-Canadian DRIs and concurrent work
being conducted in these countries.
2001 NHMRC commissioned to undertake a scoping study
2002 NHMRC commissioned to manage the joint Australian/New Zealand revision
process.
2002 - 2004 40 priority nutrients reviewed
2005 Consultation of revised NRVs
2006 Nutrient Reference Values for Australia and New Zealand (2006) released
2011 Scoping study commissioned by the Department for undertaking a review of the
NRVs. Recommended targeted reviews of priority nutrients
2015 Methodological Framework developed to guide nutrient reviews. Three priority
nutrients identified: fluoride, sodium and iodine.
Pilot nutrient review undertaken by Department in consultation with NZ Ministry
2016 and endorsed by the NHMRC addressing aspects of the NRVs for sodium and
fluoride
2018 NHMRC appointed to finalise reviews of priority nutrients

Update to methodological framework and governance structure post pilot
including age range clarification and ideal median weight data

2019 Commencement of sodium and iodine reviews
Update to methodological framework with additional detail on scaling/ NRV
derivation and adopt/adapt processes

Update to methodological framework methods with inclusion of GRADE, updated
age groups, reference weights, growth factors
2026 NHMRC published V4 Methodological framework

2025
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Appendix B. NRV nutrient update prioritisation framework

In the February 2025 Steering Group Advisory Committee meeting, a draft prioritisation framework for selecting
future nutrients to be updated was discussed. This document was finalised in March 2025.

This framework is based on the Australian Dietary Guidelines review Prioritisation Process Report. The principles
were modelled on the prioritisation pathways used for development of the Dietary Guidelines for Americans 2020-
2025, the Nordic Nutrition Recommendations 2023, and Canada’s Dietary Guidelines 2019. The principles also
consider prioritisation criteria commonly used in the development of health practice guidelines (El-Harakeh et al.
2019).

The Steering Group is responsible for the ongoing monitoring of triggers for a new review, decision making,
resourcing and ensuring nutrient reviews are conducted in a timely manner. In selecting and prioritising NRVs for
review, consideration will be given to the relative priority and resource requirements associated with potential
updates, along with the available review resources at any given time.

An update of existing NRVs may be triggered via several mechanisms, including where:
e anupdate is identified as a priority for review by the Steering Group

e arecent, high quality systematic review is published, with implications for the currency or accuracy of
related NRVs

e revised NRVs are set by comparable international jurisdictions, with implications for the currency or
accuracy of related NRVs

e review is required to inform decisions about policy priorities such as mandatory fortification programs.

If only one NRYV for a particular nutrient is prioritised for review, consideration should be given to the impact of
altering this value relative to other NRVs for that nutrient.

NRV update prioritisation framework
For each nutrient:

1. Evidence availability

e time since last review

e isthere new available evidence:
- systematic review
- other new studies since NRV last derived,
- underpinning a revised international value.

2. Evidence significance

e Istheevidence significant:
- addressing an area of rapidly changing evidence
- anarea of significant public interest, including in media
- anarea of potential misinformation
- anareathat could inform (and to what extent) national food and health policies and programs

- promotion of health or prevention (rather than treatment or management) of a nutrition-related
chronic disease or nutrition-related risk factors..
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Is the evidence underpinning recommendations likely to have changed significantly since the previous
values were derived?

- informative to NRV development, such as suggesting changes from current evidence
underpinnings may be warranted, or helping to address challenges with existing values.

- along-standingissue or has the potential to change existing recommendations

- likely to change a recommendation and if so, would it result in significant public health
improvement

- suggests the current NRV may be inappropriate for the population based on significant new
evidence

Have any levels for this nutrient been updated internationally recently?

3. Relevance

NRVs prioritised for review will apply to people of all ages and backgrounds in the general population, including

people with common diet-related risk factors such as being overweight.

Evidence relevant to the Australia New Zealand context:

is applicable to the general Australian and New Zealand populations
public health and policy priorities in Australia and New Zealand
emerging public health priority

Are there changes in food supply/dietary patterns that have the potential to significantly impact intake for
this nutrient

other contextual factors.

Overarching questions:

How often should reprioritisation happen based on available resources?
Can updating individual values be feasible?

Can several nutrients or a particular life stage or category be grouped for
Can we consider all nutrient reference values for each nutrient?

Is new and informative evidence available

Factors such as associated health burden or health benefit should be considered relative to other
potential nutrients for prioritisation (i.e. if fluoride and fibre are under consideration for prioritisation, one
of these has a much higher associated health burden at a population level, so it should be prioritised
above the other)

Other potential steps/approaches for selecting priority nutrients

mapping exercise to look at recommended intake vs current intake to identify the largest gap/need (to
see where we could achieve in health gains)

Page 71



NHMRC

e isthere new evidence underpinning revised/updated international values to consider adopting/adapting
if relevant to make the most effective use of limited resources and avoid duplication of effort

— forexample, EFSA has recently updated the ULs for vitamin A, vitamin B6, vitamin D, vitamin E, beta-

carotene, iron, manganese, folate/folic acid, and selenium; WHO recently updated values for trans fats,
carbohydrates and proteins.
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Appendix C. Standardised age, height, weight and growth

C.1. Age groups

In 2025 the Department has included additional age groupings to reflect different educational and developmental
stages. These groupings are the ones reported on by the Australian Bureau of Statistics in the National nutrition
survey. NHMRC has also changed the way children’s groups are expressed to clarify that the group includes up to
the day before the next birthday.

Adults are considered to be 18-years and over, (previously 19+ years) and older adults are separated into the
following groups: 50-64 years, 65-74 years, 75+ years (previously 51-70 years, 70+ years). There are also additional
children’s age groups (early years, primary school, adolescence) see Table C.1 for further details.

Table C.2.1 Comparison age groupings

NRV Age Groups Additional Age groups for nutrition reporting

0 - 6 months

7 -12 months

CHILDREN & ADOLESCENTS

12 to under 24 months

1to under 4 years

2 to under 5 years (preschool)

4 to under 9 years

5to under 12 (primary school)

9 to under 14years

12 to under 18 years (adolescence)

14 to under 18 years

ADULTS

18 to under 30 years

30 to under 50 years

50 to under 65 years

65 to under 75 years

75 years and over

Pregnancy and Lactation

14 tounder 18 years 12 to under 18 years (adolescence)

18 years and over 18 years and over
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The additional age groups will be added for future NRV updates. For nutrients where not all values are being
updated (i.e. if only the UL is updated), consideration will be given to whether the age groups for the values not
being updated can be converted to the additional age groupings without affecting the validity of the values.

C.2. Median heights

Australian median height data was provided by the Australian Bureau of Statistics (ABS) from the Australian
National Health Survey 2022-24 (ABS 2022). This was compared to New Zealand data from the 2018-20 New
Zealand Health Surveys (Ministry of Health 2019, 2022).

C.3. Reference bodyweights

For consistency across nutrients, ‘ideal’ body weight will be used to derive reference weights for updating NRVs for
all nutrients, unless there is evidence that adipose tissue impacts requirements for a nutrient (i.e. vitamin D or
zinc).

Reference body weights used for deriving and updating NRVs prior to 2025 are outlined in the Nutrient Reference
Values for Australia and New Zealand (NHMRC 2006). From 2025 onwards, calculated ‘ideal’ weight will be used
for the updated reference weights. These weights have been provided by the ABS (Attachment 1). This data was
calculated from the Australian National Health Survey 2022-24 data (ABS 2022) using median heights from the
2022-24 National Health Survey and ‘ideal’ BMI. ‘Ideal’ BMI was calculated as follows: for adults, take the midpoint
of the normal BMI range, this gives a BMI of 21.75. For children take the midpoint of the normal BMI range for each
half-year age group (by sex where appropriate) (using whole years as boundaries) and average these (Cole et al.
2000; Cole et al. 2007). No adjustments were made for overweight and obesity. If nutrients under review are highly
metabolically active in adipose tissue further consideration should be given to the difference between calculated
reference body weights and measured body weights.

New Zealand height and weight data were provided by the NZ MoH. Data from the 2018-2020 Health Surveys were
pooled to produce more robust estimates. ‘Ideal’ weight was not calculated for the New Zealand data as height
measurements appeared very similar to Australian height measurements. This was confirmed by checking with
several groups using the equation that the ABS used: ideal weight kg = ideal BMI * height in metres squared, using
sex/age specific ideal BMI from ABS data. This single data set will be applied to all NRV reviews (Table C.3.1).

As ABS does not collect data for infants under 2-years of age, for the 0-6 month, 7-12 month and 12 to under 24-
infant age groups, reference body weight was calculated using the WHO Growth Standards (WHO Multicentre
Growth Reference Study Group 2006). The following calculation process was used:

1. Weight-for-age (percentiles) data was extracted for boys and girls in each age group,
2. Mean and median of weight values for each sex was calculated,

3. Values calculated in step 2 were averaged.

Although the resulting values for infants are not calculated from weight data collected from the Australian and New
Zealand population, this is the best available data for the purposes of NRV calculation (Table C.3.2).
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Table C.3.1 NRV reference weights and their derivation methods.

Table summary: This table lists the reference body weights used to derive or scale Nutrient Reference Values for
different life stages and population groups. For each group, it identifies the applicable reference weight and
explains how that weight was derived, such as from national population data, child growth standards or pregnancy-
and lactation-related adjustments.

Reference Weight (k
Population Age Group ght (ke) Source
Persons | Females | Males
0-6 months 6.1 5.8 6.4 | Derived from
WHO Child

Infants

7-12 months 8.7 8.3 g | Growth Standards

weight for age

1tounder4years 13.0 12.7 13.2 | percentiles
Children & 4 to under 9 years 22.4 22.3 23.0
Adolescents 9to undzr 14§/ears 40.7 40.4 411

14tounder 57.6 54.8 61.8

years

18to under 30 62.9 57.8 68.9 .

years Australian Bureau

30 to under 50 of Statistics (ideal

years 621 57.8 674 body weights)*
Adults 50 to under 65 60.7 56.4 65.9

years

65 to under 75 59.2 55 64.3

years

75+ years 57.8 52.9 62.9

*Attachment 1 Australian Ideal Bodyweight Dataset 2022 supplied by the ABS based on mean/median values.
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Alternate reporting age groupings

. Reference Weight (kg)
Population Age Group Source
Persons | Females | Males

0-6 months 6.1 5.8 6.4 | Derivedfrom
Infants WHO Child

7-12 months 8.7 8.3 9 Growth Standards

12 to under 24 10.6 10.2 10.9 | Weightfor age

percentiles

Children & 2tounder 5years 15.9 15.7 16.1
Adolescents | 5to under 12 years 28.6 29 28.7

12tounder18 54.5 52.5 57.9

years

18to under 30 62.9 57.8 68.9 .

years Australian Bureau

30 to under 50 of Statistics (ideal

years 621 57.8 67.4 body weights)*
Adults 50 to under 65 60.7 56.4 65.9

years

65 to under 75 59.2 55 64.3

years

75+ years 57.8 52.9 62.9

*Attachment 1 Australian Ideal Bodyweight Dataset 2022-24 supplied by the ABS.
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Table C.3.2 Weight-for-age percentiles derived from the World Health Organization (WHO) Child Growth
Standards, used to calculate reference weights for children under two years of age.

Table summary: This table presents weight-for-age reference values for children from birth to under two years,
derived from the World Health Organization Child Growth Standards. Values are organised by age, sex and
percentile and are used to select an appropriate reference weight when calculating nutrient reference values for
infants and young children.

Year:Month Months Median Weight - Girls Median Weight - Boys
0:0 0 3.2 3.3
0:1 1 4.2 4.5
0:2 2 5.1 5.6
0:3 3 5.8 6.4
0:4 4 6.4 7
0:5 5 6.9 7.5
0:6 6 7.3 7.9
0:7 7 7.6 8.3
0:8 8 7.9 8.6
0:9 9 8.2 8.9
0:10 10 8.5 9.2
0:11 11 8.7 9.4
0:12 12 8.9 9.6
1:1 13 9.2 9.9
1:2 14 9.4 10.1
1:3 15 9.6 10.3
1:4 16 9.8 10.5
1:5 17 10 10.7
1:6 18 10.2 10.9
1:7 19 10.4 11.1
1:8 20 10.6 11.3
1:9 21 10.9 11.5
1:10 22 11.1 11.8

-
-
-
N
w

11.3 12
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C.4. Growth factors

Growth factors were calculated as the proportional increase in protein requirement for growth relative to the
maintenance requirement at the different ages (EFSA Panel on Dietetic Products Nutrition and Allergies 2012;
NASEM 2018). The value for each age group corresponds to the mean of values for the years included
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Table C.4.1 Growth Factor calculations
The growth factors for each age grouping are based on mean for each age included from Table C.4.2

Table summary: This table presents the growth factors calculated for each age group. Each factor is based on the
mean of the age-specific growth values included in that grouping, as provided in Table C.4.2, and is used to
account for growth when deriving nutrient requirements for children and adolescents.

NRV Age Groupings

Girls® Boys®@ Persons®

Alternate reporting Age Groupings

Age group (yrs) Growth Factors

Persons®

a) Derived from EFSA NDA Panel Growth Factors (EFSA Panel on Dietetic Products Nutrition and Allergies 2012) -
see Table C.4.2

(b) Calculated as mean of Growth Factors for boys and girls
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Table C.4.2 Source data underpinning Growth Factor calculations

Table summary: This table presents the source data used to calculate growth factors for children and
adolescents. It shows age-specific growth values that are grouped and averaged to derive the growth factors
reported in Table C.4.1.

Age Maintenance Growth requirement  Average Calculated Growth factor per age group
(yrs) requirement (g (g protein/kg per Requirement for growth factor (b)

protein/kg per day) day) (a) (B) protein (g/kg per (B/A)

(a) (A) day) (a) (A+B)
Boys
0.5 0.66 0.46 1.12 0.70 7-12 mo: 0.57
1 0.66 0.29 0.95 0.44
2 0.66 0.13 0.79 0.20 12 to under 24 mo: 0.44
3 0.66 0.07 0.73 0.11
4 0.66 0.03 0.69 0.05 1tounder4yrs: 0.25
5 0.66 0.03 0.69 0.05
6 0.66 0.06 0.72 0.09
7 0.66 0.08 0.74 0.12
8 0.66 0.09 0.75 0.14 4 tounder9yrs 0.09
9 0.66 0.09 0.75 0.14
10 0.66 0.09 0.75 0.14
11 0.66 0.09 0.75 0.14 5tounder12yrs: 0.12
12 0.66 0.08 0.74 0.12 9tounder14yrs: 0.13
13 0.66 0.07 0.73 0.11
14 0.66 0.06 0.72 0.09
15 0.66 0.06 0.72 0.09
16 0.66 0.05 0.71 0.08 12 to under 18 yrs: 0.09
17 0.66 0.04 0.70 0.06 14 to under 18 yrs: 0.08
Girls
0.5 0.66 0.46 1.12 0.70 7-12mo 0.57
1 0.66 0.29 0.95 0.44
2 0.66 0.13 0.79 0.20 12 to under 24 mo: 0.44
3 0.66 0.07 0.73 0.11 1tounder4yrs: 0.2
4 0.66 0.03 0.69 0.05
5 0.66 0.03 0.69 0.05 2tounder5yrs: 0.12
6 0.66 0.06 0.72 0.09
7 0.66 0.08 0.74 0.12
8 0.66 0.09 0.75 0.14 4 to under9yrs: 0.08
9 0.66 0.09 0.75 0.14
10 0.66 0.09 0.75 0.14
11 0.66 0.07 0.73 0.11 5tounder 12 yrs: 0.11
12 0.66 0.06 0.72 0.09
13 0.66 0.05 0.71 0.08 9tounder 14 yrs: 0.11
14 0.66 0.04 0.70 0.06
15 0.66 0.03 0.69 0.05
16 0.66 0.02 0.68 0.03 12 to under 18 yrs: 0.06
17 0.66 0.01 0.67 0.02 14 to under 18 yrs: 0.04

mo, months; yrs, years
(a): Data sources - (EFSA Panel on Dietetic Products Nutrition and Allergies 2012; NASEM 2018).
(b): The value for each age group corresponds to the mean of values for the years included.
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Appendix D. Reference Estimated Energy Requirements

Table summary: This table presents estimated daily energy requirements for males and females across all age groups. The estimates are calculated by multiplying
predicted Basal Metabolic Rate (BMR) by the selected Physical Activity Level (PAL), with values organised by age, sex and activity level to show how energy
requirements vary across the population.

Table D.1 Estimated energy requirements across all age groups using predicted Basal Metabolic Rate (BMR) x Physical Activity Level (PAL)"**
STANDARD AGE GROUPINGS

INFANTS

Females

Males

Age Group Weight (kg) Reference EER (MJ/day) Weight (kg) Reference EER (MJ/day) Notes (Used infant and
young children EERs)

0-6 months 5.8 2.2 6.3 2.4 Average of infant EER ages 1 -
6 months

7- 12 months 8.7 2.9 9.4 3.2 Average of infant EER ages 7 -
12 months

CHILDREN AND ADOLESCENTS

Females Males

Reference EER (MJ/day) Reference EER (MJ/day)
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Height Weight (kg) PAL1.2 PAL1.4 PAL 1.6 Height Weight PAL1.2 PAL1.4 PAL 1.6 Notes (Used children &
(m) (m) (kg) adolescents tab)
1to under 4 years 11.8 3.8 4.0 4.2 12.4 4.0 4.3 4.5 Average of infant EER (12 and 24
months) and 3 years
4 to under 9years 1.1 20.5 4.6 54 6.1 1.2 20.8 4.96 5.8 6.6 Average of child EER for ages 4 to
8 years
9tounder14years 1.4 37.3 6.1 71 8.1 1.4 36.5 6.7 7.7 8.8 Average of child EER for ages 9 to
13 years
14 tounder 18 1.6 52.6 7.1 8.3 9.4 1.71 58.2 8.7 10.1 11.5 Average of child EER for ages 14 to
years 17 years
INFANTS AND YOUNG CHILDREN
Females Males
Age Group Weight Reference Weight (kg) Reference Notes (Used infant
(kg) EER EER and young children
(MJ/day) (MJ/day) EERs)
0-6 months 5.8 2.2 6.3 2.4 Average of infant EER
ages 1-6 months
7- 12 months 8.7 2.9 9.4 3.2 Average of infant EER
ages 7 - 12 months
12 tounder 24 10.8 3.7 11.5 4.0 Average of infant EER
months forages 12to 24
months
CHILDREN AND ADOLESCENTS
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Age Group

12tounder 24
months
2 to under 5 years

5tounder 12 years

12tounder 18
years

ADULTS

Age Group

18 to under 30
years
30 to under 50
years
50 to under 65
years
65 to under 75
years

75+ years

Females
Males

Height
(m)

1.3

1.6

Height

1.7

1.7

1.7

1.65

1.6

Weight (kg)

10.8

13.9

26.5

49.6

Weight

63.6

63.6

63.6

60.0

56.3

Reference EER (MJ/day)

PAL1.2 PAL1.4
3.7 3.7

4.0 4.5

5.2 6.0

6.9 8.1
Females

Reference EER (MJ/day)

PAL 1.2 PAL1.4
7.2 8.4

6.8 8

6.5 7.6

6.2 7.3

59 6.9

PAL 1.6

3.7

5.0

6.9

9.2

PAL 1.6

9.6

9.1

8.7

8.3

7.8

Height
(m)

1.3

1.6

Males

PAL 1.2

8.3

7.3

6.8

6.3

Weight
(kg)
11.5
14.4
26.3

53.2

PAL1.4

9.7

9.4

8.6

8.0

7.3

Reference EER (MJ/day)

PAL 1.2

4.0

4.3

5.6

8.2

PAL1.6

11.0

10.7

9.8

9.1

8.3

PAL1.4

4.0

4.8

6.5

9.5

PAL 1.6

4.0

5.3

7.4

10.9

NHMRC

Notes (Used children &
adolescents tab)

Average of infant EER for ages 12
to 24 months

Average of child EER for ages 2 to
4 years

Average of child EER for ages 5 to
11 years

Average of child EER for ages 12 to
17 years

Notes (Used Adult EER tab)

EER for adults aged 18-30
weighing 63.6 kg

EER for adults aged 31-50
weighing 63.6 kg

EER for adults aged 51-70
weighing 63.6 kg

Average of EER for adults aged 51-
70 weighing 63.6 kg and 70+
weighing 56.3 kg

EER for adults aged 70+ years and
weighing 56.3 kg

“BMR x PAL calculation used for children, adolescents and adults only. For infants and 1-2 year-olds, the equations used for estimating energy expenditure were those produced by the Food and
Nutrition Board in developing the US:Canadian DRI values (FNB:IOM 2002).
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* PAL ranges from 1.2 (sedentary, seated work), 1.4 (light activity) and 1.6 (moderate to high intensity activity)

For the purposes of extrapolating, if the child EER exceeds the adult value then the adult NRV may be applied to the older child age group unless there is justification for setting a higher value for

older children and adolescents than the value set for adults (ie. extrapolating upwards based on increased energy requirements)

Detailed calculations available on request Calculations - Reference values for Energy Requirement Extrapolation.xlsx.
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Appendix E. Assessment criteria for adopting or adapting an NRV from other
jurisdictions

The administrative and technical criteria for assessing preliminary suitability of existing nutrient reference values
are outlined below. These criteria have been informed by NHMRC’s Guidelines for Guidelines: Adopt, adapt or start
from scratch (NHMRC 2018), GRADE-ADOLOPMENT (Klugar et al. 2024), and the ADAPTE process (The ADAPTE
Collaboration 2009). International organisations whose processes have been assessed previously include EFSA,
WHO, US NASEM, Germany-Austria-Switzerland D-A-CH. National reviews for chemical risk assessments from
AVPMA and FSANZ may also be relevant. Reviews from other organisations could also be considered if their
processes are consistent with NHMRC Standards for Guidelines.

The systematic literature review and evaluation should meet many of the criteria outlined in Table - Administrative
and technical criteria for assessing the suitability of existing nutrient reference values. Literature search details
(databases searched, search terms, date range, exclusion criteria, etc), exposure parameters used, mathematical
algorithms, etc should be fully documented.

Study quality which impacts on overall certainty of the evidence should be discussed, at least for the principal
study/studies used for NRV derivation. The quality of these pivotal studies should be evaluated to justify their
selection for underpinning the NRVs.

Consideration of the Australian and New Zealand context should include:
e Istheindicator used reasonable and relevant to the Australian and New Zealand populations.
e Arethe underlying assumptions in calculating NRV relevant to Australian and New Zealand?
e Are exposure assumptions consistent with Australian and New Zealand practice?
e Do bioavailability assumptions apply to Australia New Zealand?
e |sthe scaling method used appropriate for Australian and New Zealand populations?

e Are uncertainty factors used in UL calculations appropriate for Australian and New Zealand populations?
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Administrative and technical criteria for assessing the suitability of existing nutrient reference values

Title/Reference of document being assessed:

Assessment made by: (date assessed)

NHMRC’s preference is to review sources that have made their processes publicly available, however it is understood that some technical aspects of an

organisations’ development process may need to be requested from the developer.

1. Overall guidance/advice development process

Criteria

Yes/No/N
A

Comment

Page #

associated governance, principles and procedures) documented and
publicly available?*

Are the administrative processes (e.g. the NRV development process and

Are the key stages of the organisation’s NRV development processes
compatible with NHMRC processes? (i.e., relevant and useful,
transparent, overseen by a guideline development group/committee,
COIl management, focussed on health-related outcomes, evidence
informed, actionable recs, up to date and accessible)*

Was the work overseen by an expert advisory committee?*

Are potential conflicts of interest of committee members declared,
managed and/or reported?*

Has the advice been reviewed by experts independent from the review
authors? (e.g. peer review or committee review)?

Are funding sources declared for NRV development?*
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1. Overall guidance/advice development process

L. Yes/No/N Page #
Criteria A Comment

Was there public consultation on this work? if yes, is the public
consultation documented and/or published?

Was the guidance/advice developed or updated recently?

2. Evidence review parameters ‘

Yes/No/N Page #
Criteria A Comment g

Are decisions about scope, definitions and evidence review parameters
documented and publicly available?*

Were clinical/research questions articulated and PI/ECOS criteria
outlined appropriate to the topic?*

Does the organisation use or adopt review findings or risk assessments
from other organisations?*

e what process was used to critically assess these external
findings?*

Does the organisation use or undertake systematic literature review
methods to identify and select data underpinning the advice? *
e arethe methods used documented clearly?*

e areinclusion/exclusion criteria used to select or exclude certain
studies from the review?*

e isjustification of inclusion/exclusion criteria provided?*

Is there documentation and justification on the selection of the endpoint
for use as point of departure?
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3. Evidence search ‘

. Yes/No/N Page #
Criteria A Comment

Are databases and other sources of evidence specified?*

Does the literature search cover at least more than one scientific
database as well as additional sources (which may include government
reports and grey literature)?*

Is the date range of the literature search specified and justified?*
Are search terms and/or search strings specified? *

Are there any other exclusion criteria for literature (e.g. publication
language, publication dates)? If so, what are they and are they
appropriate?

4. Critical appraisal methods and tools ‘

L. Yes/No/N Page #
Criteria A Comment

Is risk of bias of individual studies assessed and taken into
consideration? *

e ifyes, whattools are used? if no, was any other method used to
assess study quality?*

Does the organisation use a systematic or some other methodological
approach to synthesise the evidence (i.e. to assess and summarise the
information provided in the studies)?

Does the organisation assess the overall certainty of the evidence and
reach recommendations?
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5. Derivation of nutrient reference values ‘

. Yes/No/N Page #
Criteria A Comment

Is the method selected to calculate NRV(s) documented and justified?
(factorial, dose response or risk assessment)*

Are the algorithms and calculations clearly documented and explained?*
Are the assumptions and reference data (intake, body weights for age
groups etc) used for the calculations clearly documented and
explained?*

Is there justification for the choice of uncertainty and safety factors?*
Is justification provided for any clinical/chronic endpoints selected as
indicators/outcomes?*

(Details of endpoints to be provided in a supplementary table.)

Is justification provided for the value selected for the reference point*?
(including mechanistic evidence, health outcome data, key events,
balance studies)*
~ reference pointis usually the baseline value to which any scaling and
uncertainty factors are applied.
Is the population group generalisable to the Australian and New Zealand
population?

- Where are the underlying studies from?

If scaling was applied — was the method described, along with an
appropriate rationale for the chosen method?

e Isthe method used appropriate for Australian and New Zealand
populations?

Are any non-health related matters considered to account for feasibility
of implementing the NRVs (e.g. measurement attainability)?*

Are the processes used when expert judgement is applied documented
and published? (Evidence-to-decision process used to obtain final

conclusions)?*
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Criteria Yes/No/NA | Comment Page #
How does the Australian and New Zealand context (e.g. food system,
dietary patterns, intakes, status) compare with the jurisdiction in which
the NRV under consideration was developed?

e Overall conclusions

*Essential requirements: >80% agreement with essential requirements would indicate a suitable NRV to adopt/adapt

Adapted from Assessment of International and National Agency processes for deriving HBGVs and DWGs 2019 Drew, R, Hagen, T ToxConsult Pty Ltd. Prepared
for National Health and Medical Research Council
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Appendix F. Decision guide for use/update of existing systematic reviews

Are de novo systematic reviews needed for an NRV review or can eligible
systematic reviews be used or updated?

Does the existing systematic review address the relevant NRV question?

a,b

|

Are the PI(E)CO criteria in the existing systematic review closely aligned

with the study questions?

| INO

Has the scientific quality of the existing systematic review been
assessed as meeting a recognised standard of quality? ¢

| o

Is the existing systematic review up to date? ¢

NO

Is there sufficient additional evidence to update the existing systematic

NO

Conduct a de novo
systematic

Footnotes

Update the existing
systematic

Use the existing
systematic review

a) Arelevant NRV question would include specific NRVs to be addressed in the review such as setting a Tolerable Upper Intake Level
(UL) vs. Chronic Disease Risk Reduction (CDRR) value.

b) Thisincludes the process of setting the study questions and development of the PI(E)CO criteria.

c) Forexample, a recognised critical appraisal tool for systematic reviews. Use the criteria outlined in section 2, 3and 4.
Administrative and technical criteria for assessing the suitability of existing nutrient reference values as a guide to assess whether

recommended processes have been followed.

d) Isthereview less than 5 years old?

Adapted with permission from National Academies of Sciences, Engineering, and Medicine. (2023). Using Systematic Reviews to Support Future
Dietary Reference Intakes: A Letter Report. Washington, DC: The National Academies Press. https://doi.org/10.17226/27031
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Appendix G. Uncertainty factors (UF) for NRVs

An uncertainty factor (UF) is applied to the reference point (RP) to establish the UL to cover for expected variability
among individuals and uncertainty associated with extrapolating from the observed data to the general population
as follows:

UL_RP
" UF

The application of an uncertainty factor (UF) aims to establish a UL that will be protective for the general
population, while considering varying nutrient sensitivity within the population and the uncertainty associated with
the body of evidence. The UF is intended to account for variability in sensitivity among individuals and extrapolating
from the observed data to the general population (EFSA Panel on Nutrition Novel Foods and Food Allergens et al.
(2024a). The greater the level of uncertainty, the larger the uncertainty factor and the lower the UL.

A case-by-case approach is needed for each nutrient that also considers nutrient intake requirements and
homeostatic mechanisms, The rationale for the chosen UF should be described alongside the NRV, and the
considerations, discussion and decisions underpinning the chosen UF should be recorded during the evidence-to-
decision process

In chemical risk assessment, when a RP comes from studies in humans, a default UF of 10 is used to account for
inter-individual variability when further chemical-specific information on kinetics and/or dynamics is not available
(EFSA Scientific Committee 2012). For nutrients, this default UF of 10 may be reduced based on one or more of the
following:

e the size, quality and diversity of human studies available

o issome of the inter-individual variability likely to be accounted for in the evidence-base?
e the severity and reversibility of the adverse health effects

o arethe effects mild and reversible, or biomarkers of a potential future effect?
e the availability of evidence on the toxicokinetics and toxicodynamics of the nutrient in humans.

Different jurisdictions have different conventions for setting UFs. If there is confidence that intake of the nutrient up
to the RP identified in the evidence is not expected to pose a risk of adverse health effects for the general
population, a UF of 1.0 is used, meaning the RP can be used as the UL.

Food Standards Australia New Zealand progression of UF is usually done using &, the base of the natural logarithm,
rounded off to a whole number based on a dose-response curve typically plotted on a semilog graph. Human and
animal responses to drugs and poisons are log-normally distributed so it is usual to choose UFs of 10 and 3. These
correspond to shifts of approximately 1.0 and 0.5 units, respectively, on a log,, dose scale and provide a
convenient framework for accounting for uncertainty and biological variability. Dividing a NOAEL value by 3
reduces the value by approximately half (0.477) a log unit.

For example, if a NOAEL of 50 is divided by 3 the result is 16.67 and this corresponds to Log(50) = 1.699 THEN e
1.699-0.477 (log(3)) =1.222 AND € 1071.222 =16.7.

Since the responses are log-normal the largest group of individuals will be clustered around the median dose value
(median of the original dose values) on a dose-response curve. Dividing by 10 moves one whole unit to the left on
the curve which is down toward the least frequent responders. Looking at NOAELs (no observed adverse effect
levels) or LOAELs (lowest observed adverse effect levels), we are not starting in the centre of the plot but already to
the left and moving further away from the doses corresponding to toxic responses.
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UFs can be interpreted in terms of the probability distribution of responders if there is sufficient information about
the variability of responders, i.e. the probit slope, usually this quality of evidence is not available.

An appropriate UF for an essential nutrient is 3 for intra-individual variability because the substances are normal
constituents of human physiology and human exposure data is available.

Figures G1-G3 show the expected log-normal behaviour of dose-response data in toxicology. Firstly, in terms of
standard deviations and probits and then on a log dose scale.

In this curve the distribution is shown in terms of “probits” and “standard deviations, SD” in a standard normal
distribution with 0 mean and SD =1. Under the normal distribution 68% of a given population fall within 1 SD and
95% fall within 2SDs. This is why Bliss chose to use 5 as the mid-point in LD50 analysis because +/- 5SDs would
account for 99.99994% of the population with extremely low likelihood of a responder existing outside of this
framework. This is from the original paper where the LD50 was invented by Bliss (1935).
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Figure G1

Figure G2 and G3 show that the responses are normally distributed but only because they are on a log-axis. Then
the cumulative plot shows the LD50 at the central inflexion point.
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Figure G2 Frequency distribution plot Figure G3 Cumulative frequency distribution plot

Subdivision into separate default factors for toxicokinetics (processes that determine the concentration of the
compound at its site of action and toxicodynamics (processes that relate to the concentration in the target organ to

an adverse effect) was designed to replace part of the overall uncertainty factor.

Figure G4 shows how UF can be further broken down into toxicodynamic and toxicokinetic factors
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AD, ¢ = Inter-species toxicodynamic uncertainty factor

AK ¢ = Inter-species toxicokinetic uncertainty factor

HDy= = Inter-individual toxicodynamic uncertainty factor

HK ¢ = Inter-individual toxicokinetic uncertainty factor

Figure G4 toxicodynamic and toxicokinetic factors of uncertainty (from Renwick 2006)

NHMRC

This description has been provided by Associate Slade Mathews, University of Sydney, Fellow, Australasian

College of Toxicology and Risk Assessment

Bliss CI (1935) The calculation of the dosage-mortally curve. Ann Appl Biol 22:134-167

Renwick AG (2006) Toxicology of micronutrients: adverse effects and uncertainty. J Nutr 136(2): 493s-501s.

Toxicology of Micronutrients: Adverse Effects and Uncertainty - ScienceDirect
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Appendix H. Scaling methods used internationally for NRVs
H.1. Background and Context

The following tables compile NRV derivation approaches from two international initiatives that addressed
methodological harmonisation from different perspectives. The NASEM (2018) study focused on young children
and women of reproductive age as part of North American efforts to standardise derivation methods globally. The
(FAO 2024)report was commissioned to provide scientific advice for Codex Committee on Foods for Special
Dietary Uses (CCNFSDU) on the details of nutrient reference values across six major scientific bodies for older
infants and young children. While their differing analytical frameworks precluded direct synthesis, both reviews
document the widespread reliance on extrapolation methods when direct evidence from target populations is
unavailable. In addition, both reports emphasised the need for clearly reporting limitations and assumptions in
NRV development. The NASEM (2018) data presented here in Tables F.4.1 & F.4.2 represent general scaling
methodology from their technical appendix, while the FAO data in Tables F.5.1 & F.5.2 shows derivation methods
used by different international organisations for specific nutrients in older infants (~6-12 months) and young
children (~1-5 years).

H.2. Key Framework Differences

NASEM (2018): Technical reference documenting extrapolation and scaling methods used across nutrients and
age groups.

(FAO 2024): Systematic analysis of derivation methods used by international organisations for older infants and
young children. Table F.5.1 & F.5.2 focus on documenting which specific methods were used by each organisation.

H.3. Limitations and Considerations
Several important considerations apply:

e Both reviews found that extrapolation from other age groups is commonly used when direct research on target
populations is unavailable.

e Finalreference values depend on both the derivation method and the specific parameters used (such as body
weights and growth factors).

e Estimated values carry forward any uncertainties from their original data sources.
e Some international organisations have “Not set” values for certain nutrients due to insufficient evidence.

e Extrapolation methods often result in lower confidence classifications when compared to direct evidence (FAO
2024)

H.4. NASEM (2018) Data

Tables F.4.1 and F.4.2 document the scaling methods using by NASEM (2018) for extrapolating nutrient reference
values when direct evidence is insufficient. The data represents general methodology from their technical
appendix showing which extrapolation approaches (allometric, isometric, growth factors) were applied to specific
nutrients.

Table F.4.1 Mineral Derivation Methods - NASEM (2018)

Extrapolation methods used to derive NRVs when direct evidence is insufficient. Allometric scaling uses 0.75
exponent. Al: adequate intake; EAR: estimated average requirement; UL: upper level.

Table summary: This table outlines the extrapolation methods used by NASEM (2018) to derive mineral NRVs for
population groups when direct evidence is insufficient. It compares the approaches used to estimate Adequate
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Intakes (Als), Estimated Average Requirements (EARs) and Upper Levels (ULs), including allometric scaling based
on body weight using an exponent of 0.75 and other adjustments for age, growth, pregnancy or lactation.

Scaling Method Growth Other Methodology
Nutrient Extrapolation Method F
Allometric Isometric actor
Choline Al agute > Al child yes YES
Al 0-6m>Al 7-12m yes no
EAR/AI adqut>EAR/Al chita yes yes
Chromium (no extrapolation for iodine
EAR/AIl for 1-3y and 4-8 y old) yes
Al 0-6m>Al 7-12m no
EAR/AI adgut>EAR/AI chitd yes yes
Copper (no extrapolation for iodine
EAR/AI for 1-3y and 4-8 y old) yes
Al 0-6m>Al 7-12m no
Fluoride 0.05 mg/kg/d no yes no
EAR/AI agut>EAR/Al chil yes yes
lodine (no extrapolation for iodine
EAR/AI for 1-3y and 4-8 y old) yes
Al 0-6m>Al 7-12m no
No extrapolation for 7-12m, 1-8y,
Iron
9-18y
e EAR 10-15y>EAR 1-3and 4-8y yes no
5mg/kg/d
adult™ chi
Manganese EAR adutt>EARchild yes yes
Al o-6m Al 7-12m no no
EAR/AI agut>EAR/Al chita yes yes
Molybdenum (no extrapolation for iodine
EAR/AI for 1-3y and 4-8 y old) yes
Al 0-6m>Al 7-12m no
Al child = Al adult x F
Alagut>Al1-18y F = energy intake
child/
energy intake adult
Potassium UL child = UL adult x
F
ULadutt *ULchi F= energy intake
adult/
energy intake child
Alo-em Al 7-12m
Selenium 0-6 7-121 yes no
EAR adqut>EARCchilg yes yes
Sodium Same as potassium
Factorial similar to
. allometric
Zinc .
extrapolation from
adult plus GF
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Table F.4.2. Vitamin Derivation Methods - NASEM (2018)

NHMRC

Extrapolation methods used to derive NRVs when direct evidence is insufficient. Allometric scaling uses 0.75

exponent. Al: adequate intake; EAR: estimated average requirement; UL: upper level.

Table summary: This table outlines the extrapolation methods used by NASEM (2018) to derive vitamin NRVs for
population groups when direct evidence is insufficient. It compares the approaches used to estimate Adequate
Intakes (Als), Estimated Average Requirements (EARs) and Upper Levels (ULs), including allometric scaling based

on body weight using an exponent of 0.75 and adjustments for age, growth, pregnancy or lactation.

. . Scaling method Growth Other
Nutrient Extrapolation method
Allometric Isometric Factor methodology
Biotin Al 0-6m>Al 7-12m, 1-18y, adult yes no
Al 0-6m >Al 7-12m yes no
aaut 9 =12m
Folate EAR aqui>Al 7-12 yes yes
EAR aquit>EARGhil yes yes
UL adutt ?UL chitd yes no
EAR adutt>EARGhit yes yes
Niacin EAR aguiAl 7-12m yes yes
UL adutt UL child yes no
Pantothenic adult>children yes yes
acid Al 0-6m>Al 7-12m ves o
adult™ chi
Riboflavin EAR adutt>EARchild yes yes
Al o-6m Al 7-12m yes no
adult™ chi
Thiamin EAR adut>EARchild yes yes
EAR aduie>Al 7-12m yes yes
EAR/AI adqut>EAR/AI chitg yes yes
Vitamin A (no extrapolation for iodine
EAR/Al for 1-3y and 4-8 y old) yes
Al o-6m>Al 7-12m no
EAR adut>EARchilg yes yes
Al 7-12m from mean of extrapolations: - -
Vitamin B6 Al o-sm >Al 7-12m yes no
EAR adut>Al 7-12m yes yes
UL adutt UL child yes no
EAR adut> EARchilg yes yes
Vitamin B12
EAR adut>Al 7-12m yes yes
Al 0-6m Al 7-12m
Vitamin C 0-6 7-121 yes no
EAR adutt> EARGhild no no
Vitamin D adult>1-9y yes no
_sm YAl 7_
Vitamin E Al o-6m Al 7-12m yes no
EAR adut> EARchilg yes yes
Vitamin K Al 7-12m>Al 0-6m yes no
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H.5. FAO (2024) Data

The following tables show the derivation methods used by different international organisations for nutrient
reference values in older infants (~6-12 months) and young children (~1-5 years), as documented in the FAO (2024)
review.

Method Key:

e Factorial: The factorial summation of the various components involved in physiological growth, maintenance
and loss

e Biomarker: The estimation of nutrient intake based on maintenance of a healthy plasma or urinary biomarker,
or absence of deficiency disease in the target group

e Allometric (Up): Allometric scaling up from young infant reference values

e Allometric (Down): Allometric scaling down from adult reference values

e Isometric (Up): Isometric/linear scaling up from young infant reference values

e [sometric (Down: Isometric scaling down from adult reference values

e Linear (Down): Linear scaling down from adult reference values

e Linear (Unit): Linear scaling from unit measures

e Diet-based: Estimates of nutrient intake from diets of healthy older infants or young children

e Interpolate: Interpolation between reference values of younger and older age groups

Page 98 BUILDING
A HEALTHY

AUSTRALIA



F.5.1 Mineral Derivation Methods — FAO (2024)
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Derivation methods used by international organisations for older infants and young children. Two methods listed = average of two methods used; * = multiple intake values for

general population; ** = extrapolation parameter is product of body weight and dietary intake value energy.

Table summary: This table outlines the methods used by FAO (2024) to derive mineral nutrient reference values for older infants and young children when direct evidence is

limited. It compares the nutrient-specific approaches used across age groups, including extrapolation from other populations, body-weight scaling and adjustments based on

dietary intake or energy. Where two methods are listed, the final value is based on their average; single and double asterisks identify multiple general-population intake values

and calculations combining body weight with dietary intake energy, respectively.

Older infants (~6-12 months) Young children (~1-5 years)
Australia Australia
i and New Canada Nordic and New Canada Nordic
Nutrient Europe WHO/ Japan . Europe WHO/FA Japan .
Zealand and USA (EFSA) FAO (MHLW) Countries | Zealand and USA (EFSA) o (MHLW) Countries
(NHMRC/ | (IOM) (NCM) (NHMRC/ | (IOM) (NCM)
MOH) MOH)
. . . Isometric . . . . . . .
Calcium Diet-based Diet-based (Up) Factorial Diet-based | Unknown Factorial Factorial Factorial Interpolate | Factorial Factorial
Allometric Allometric Allometric Allometri Allometric
Copper Diet-based | Diet-based (Up), Diet- Not set Diet-based Diet-based Diet-based | Not set
based (Down) (Down) c (Down) (Down)

. Allometric Allometric . Allometric Isometric . . . Allometri Isometric
lodine (Up) (Up) Biomarker Interpolate (Up) B Biomarker Biomarker Biomarker Interpolate N B
Iron Factorial Factorial

q Isometric
Magnesiu i i i i
g Diet-based | Diet-based (Up), Diet- Interpolate | Diet-based Llngar ngar Linear (Unit) Diet-based | Interpolate Llngar Llngar
m (Unit) (Unit) (Unit) (Unit)
based
Allometric Allometric |(Z°Tf’(t[';ear Linear Allometri
Manganese | (Down), (Down), Diet- P . Not set Diet-based | Not set Diet-based Diet-based Not set Not set
. (Down), Diet- (Down) c (Down)
Diet-based based
based)
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Older infants (~6-12 months)

Young children (~1-5 years)

Australia Australia
i and New Canada Nordic and New Canada Nordic
Nutrient Europe WHO/ Japan . Europe WHO/FA Japan .
Zealand and USA (EFSA) FAO (MHLW) Countries | Zealand and USA (EFSA) o (MHLW) Countries
(NHMRC/ | (IOM) (NCM) (NHMRC/ | (IOM) (NCM)
MOH) MOH)
el Diet-based Diet-based A Not set Diet-based A Factorial Factorial el Not set Bl el
s (Down) (Down) (Down) based (Down)
Potassium Diet-based Diet-based Isometric Not set Diet-based Isometric Diet-based Diet-based Isometric Not set Allometri Isometric
(Down) (Down) (Down) c (Down) (Down)
Selenium Allometric ,(’-\leo)mDeit;f Isometric Interpolate Allometric . Allometric Allometric Isometric Interpolate Allometri Unknown
(Up) baZe:d (Up) P (Up) (Down) (Down) (Down) P c (Down)
. Allometric . Isometric . Linear Linear Linear
Sodium (Up)** Diet-based (Up) Not set Diet-based | Not set (Down) (Down) (Down) Not set Not set Not set
Allometric Allometri
Zinc Factorial (Up), Diet- Factorial Factorial Factorial
based c (Down)

F 5.2 Vitamin Derivation Methods — FAO (2024)

Derivation methods used by international organisations for older infants and young children. Two methods listed = average of two methods used; * = multiple intake values for

general population; ** = extrapolation parameter is product of body weight and dietary intake value energy.

Table summary: This table outlines the methods used by FAO (2024) to derive vitamin nutrient reference values for older infants and young children when direct evidence is

limited. It compares nutrient-specific approaches, including extrapolation from other age groups, body-weight scaling and adjustments based on dietary intake or energy.

Where two methods are listed, the final value is based on their average; single and double asterisks identify multiple general-population intake values and calculations

combining body weight with dietary intake energy, respectively.
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Older Infants (~6-12 months) Young Children (~1-5 years)
Australia and Australia and
i Canada Nordic Canada Nordic
Nutrient New Zealand and USA Europe | WHO/FA | Japan Countrie New Zealand and USA Europe | WHO/FA | Japan Countrie
NHMRC/MO EFSA (o) MHLW NHMRC/MO EFSA (0]
( (IO0M) ( ) ( ) s (NCM) ( (I0M) ( ) (MHLW) s (NCM)
H) H)
Allometric

.. . Allometric | Allometric | Allometric . Allometric | Diet- Allometric | Allometric
Biotin Allometric (Up) (Up) (Up) (Up) |(3U0F\>,;,n) Not set Allometric (Up) (Up) based (Down) (Down) Not set
Folate Allometric (Up, (Alhlsmetrlc Allometric | Allometric (Alhlsmetrlc Linear Allometric Allometric | Allometric | Allometric | Allometric | Linear

Down) B (Up) (Up, Down) B (Unit) (Down) (Down) (Down) (Down) (Down) (Unit)
. . . . Allometric . . . . . . .
Niacin Allometric Allometric | Linear Allometric U Linear Allometric Allometric | Linear Allometric Linear Linear
(Down) (Down) (Down) (Up) DoF\)/:/n) (Down) (Down) (Down) (Down) (Down) (Down) (Down)
. Allometric . . Allometric . . . .
Pant'zthenl AllsTiE ) (Up, E’Aljlo)metrlc ,(A\Lljlo)metrlc (Up, Norser Diet-based ,(ASl(())Vr:I"lne;trlc E;Zd EA[l)l(;)VTne)trlc E;Zd Not set
caci Down) P P Down)

. . Allometric (Up, Allometric Allometric | Allometric Allometric Linear Allometric Allometric | Allometric | Allometric Linear Linear

Riboflavin | 1, /) (U, (Up) (Up) (Up, (Down) (Down) (Down) (Down) (Down) (Down) (Down)
Down) P P Down)
. . . . Allometric . . . . . . .
Thiamine Allometric Allometric | Linear Allometric U Linear Allometric Allometric | Linear Allometric Linear Linear
(Down) (Down) (Down) (Up) DoF\)/iln) (Unit) (Down) (Down) (Down) (Down) (Down) (Down)
Allometric . . . . .
Vitamin A Diet-based (Up), Diet- | Factorial Interpolate Allometric | Allometric | Allometric Allometric Factorial Interpolate | Factorial Allometric
based (Up) (Down) (Down) (Down) (Down)

. . . Allometric | Allometric Allometric Allometric Linear Allometric Allometric | Allometric | Allometric Linear Linear

IR M8 elemeiie () ) (U (U, (Up) (U, (Down) (Down) (Down) (Down) (Down) (Down) (Down)
Down) Down) P Down)

. . . . Allometric . . . . . . .
Vitamin Allometric (Up) Allometric | Allometric Interpolate | (U Linear Allometric Allometric | Allometric | Allometric | Allometric | Linear
B12 Pl (up) (Down) P DoF:/:m) (Unit) (Down) (Down) (Down) (Down) (Down) (Unit)

Allometric Allometric Isometric Allometric | Linear Allometric | Isometric
Vitamin C Allometric (Up) | (Up), Diet- | Biomarker | Interpolate | (Up, Interpolate Interpolate
(Down) (Down) (Down) (Down) (Down)
based Down)
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Older Infants (~6-12 months) Young Children (~1-5 years)
Australia and . Australia and .
Nutrient New Zealand ::3311 Europe | WHO/FA | Japan gg:::tcrie New Zealand :::staA Europe | WHO/FA | Japan ggL(:tiie
LI\;HMRC/MO (I0M) (EFSA) (o} (MHLW) s (NCM) LN)HMRC/MO (I0M) (EFSA) (0] (MHLW) s (NCM)
Vitamin D Biomarker Biomarker
. . . Allometric | Allometric Allometric | Linear . Allometric | Diet- Diet- Linear
Vitamin E Allometric (Up) (Up) (Up) Interpolate B (Unit) Diet-based B based Interpolate based (Unit)
. . ) Allometric | Linear Linear Diet- . Diet- Linear Linear Allometric
Vitamin K Allometric (Up) (Up) (Down) (Down) based Not set Diet-based based (Down) (Down) (Down) Not set
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Appendix l. Evidence-to-Decision Framework Template

The template presented here has been adapted from the templates available on the GRADEpro platform and is designed to be
applied across all NRVs for all nutrients. While this template focuses on the UL for vitamin B6, the same framework can be
adapted for other nutrients and other types of NRVs, including RDI, EAR, Al and CDRR values.

The template can be used for special populations, such as during pregnancy or lactation if different evidence or considerations are
needed.

Evidence-to-Decision Framework
Vitamin B6 — Upper Levels

Background
Vitamin B6 - function and dietary sources

Health effects of excess

Criteria for measuring vitamin B6 intake and status
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Evidence to decision table example: UL for Vitamin B6
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ADULTS

Example recommendation

OPTION 1:

Maintain current UL recommendations

OPTION 2:
Increase the UL/Reduce the UL

Males UL (units/day) i.e. (mg/day) Males UL (units/day) i.e. (mg/day)
18 years and older add current level 18 years and older to be determined

Females UL j.e. (mg/day) Females UL (units/day) i.e. (mg/day)
18 years and older add current level 18 years and older to be determined

Notes: Notes:

Health evidence profile and supporting information

OPTION 1:

Maintain current UL recommendations

Description of the current recommendations and how the UL was derived

OPTION 2:
Increase the UL/Reduce the UL

Description of the evidence base and how the UL was derived
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Vitamin B6 exposure in Australia and New Zealand

Current evidence on levels of vitamin B6 intake, levels of sufficiency and excess.

Details of any populations that may be more sensitive to or more likely to have excess intake

Benchmarking against comparable international jurisdictions

Comparison of international recommendations and underpinning evidence-base (edit table to include relevant jurisdictions).

UL for Evidence-base Reference point Uncertainty factor
adults

EFSA(2023)
Europe
SCF (2000)
Europe
IOM
(1998)
us
EVM (2003)
UK
WHO/FAO

(2004)
Global
NHMRC

(2006)
Aus/NZ

Comment on comparability to the Australian and New Zealand population where possible.

Balance of effects (health benefits and harms)
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OPTION 1:

Maintain current UL recommendations

Discussion of the balance of benefits and harms associated with this
option

OPTION 2:

Increase the UL/Reduce the UL

Discussion of the balance of benefits and harms associated with this option

Additional considerations balance of effects (benefits and harms): Committee input not captured in the research evidence

Judgement:

Favours Option 1/ Probably favours Option 1/ Favours neither / Probably favours Option 2 / Favours Option 2 / Varies / Don't know

Judgement settled by voting/consensus

Certainty of the evidence

OPTION 1:

Maintain current UL recommendations

Discussion of certainty of the evidence base associated with this option

OPTION 2:
Increase the UL/Reduce the UL

Discussion of certainty of the evidence base associated with this option
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Additional considerations: Committee input not captured in the research evidence

Judgement:

The certainty of the evidence is considered to be: Very low /Low / Moderate / High

Judgement settled by voting/consensus

Values and preferences (consumers, communities)

Discussion of values or preferences relevant to the UL.

Feasibility (consumers, communities)

Discussion of feasibility relevant to the UL

Table X - Food modelling data in adults

Core food | Foundation diets - overall . Pasta-based Lacto-ovo-vego
n Rice-based
groups
Intake in |Intake in males| Intake in |Intake in males Intake in |Intake in males Intake in |Intake in males Intake in
Age group persons (units/day) females (units/day) females (units/day) females (units/day) females
(years) (units/day) (units/day) (units/day) (units/day) (units/day)
19-30 yr
31-50 yr
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51-70 yr

70+ yr

Comment on feasibility of the UL when compared to Australian and New Zealand food modelling data.

Additional considerations: Committee input not captured in the research evidence

Judgement:

Values - is there important variability in how people value the main OUTCOMES Few people will value the main outcomes / Most people will value the
main outcomes / Almost everyone will value the main outcomes / Everyone will value the main outcomes

Preferences - Is the option acceptable to key interest-holders No / probably no / probably yes / varies / don’t know
Feasibility - is the option feasible to implement No / probably no / probably yes / varies / don’t know

Judgement settled by voting/consensus

Resource impacts

OPTION 1: OPTION 2:
Maintain current UL recommendations Increase the UL/Reduce the UL

Discussion of the resource impacts associated with this option. Discussion of the resource impacts associated with this option.
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Additional considerations: Committee input not captured in the research evidence

Judgement:

The resource impacts are considered to be: Large costs / Moderate costs / Negligible / Moderate savings / Large savings / Varies / Don't know

Judgement settled by voting/consensus

Other factors (health equity impacts)

OPTION 1:

Maintain current UL recommendations

Discussion of other factors of relevance to keeping the UL at the current
level

OPTION 2:
Increase the UL/Reduce the UL

Discussion of other factors of relevance to reducing the UL to the proposed
level (i.e. will it protect more sensitive individuals? Or other individuals at
greater risk of excess?)

Additional considerations: Committee input not captured in the research evidence

Judgement:

Health equity impacts is considered to be: Reduced / Probably reduced / Probably no impact/ Probably increased / Increased / Varies / Don't know

Judgement settled by voting/consensus
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Other factors (sustainability)

OPTION 1:

Maintain current UL recommendations

Discussion of other factors of relevance to keeping the UL at the current
level

OPTION 2:
Increase the UL/Reduce the UL

Discussion of other factors of relevance to reducing the UL to the proposed
level (i.e. will it protect more sensitive individuals? Or other individuals at
greater risk of excess?)

Additional considerations: Committee input not captured in the research evidence

Judgement:

Sustainability is considered to be: Reduced / Probably reduced / Probably no impact / Probably increased / Increased / Varies / Don't know

Judgement settled by voting/consensus

DECISION

Recommendation: Option x was selected because... brief rationale for the choice of UL for adults

Type of recommendation (consider strong / conditional or strongly recommend/recommend) (if applicable)

- Justification
- Subgroup considerations

- Implementation considerations
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- Monitoring and evaluation

- Research priorities
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CHILDREN AND ADOLESCENTS

Example recommendation

OPTION 1:

Maintain current UL recommendations

Adapt current UL to additional new age groupings

OPTION 2:

Increase the UL/Reduce the UL

All (males & females)
NRV age groupings:

1 to under 4 years

4 to under 9 years

9to under 14 years

14 to under 18 years

Age groupings by school-age:

12 to under 24 months
2 to under 5 years
5to under 12 years

12 to under 18 years

UL (units/day)i.e. (mg/day)

add current level

add current level

add current level

add current level

add current level

add current level

add current level

add current level

All (males & females)
NRV age groupings:

1 to under 4 years

4 to under 9 years

9to under 14 years

14 to under 18 years

Age groupings by school-age:

12 to under 24 months
2 to under 5 years
5to under 12 years

12 to under 18 years

UL (units/day)i.e. (mg/day)

to be determined

to be determined

to be determined

to be determined

to be calculated

to be calculated

to be calculated

to be calculated
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Health evidence profile and supporting information

OPTION 1:

Maintain current UL recommendations

Adapt current UL to additional new age groupings

OPTION 2:
Increase the UL/Reduce the UL

Description of the current recommendations and how the UL was derived

Description of the evidence base and how the UL was derived

Vitamin B6 exposure in Australia and New Zealand

Current evidence on levels of the vitamin B6 intake, levels of sufficiency and excess.

Details of any populations that may be more sensitive to or more likely to have excess intake

Benchmarking against comparable international jurisdictions

Comparison of international recommendations.

Note: Values will be adjusted using a weighted average calculation, to align with the proposed age groupings

Balance of effects (health benefits and harms)

OPTION 1:

Maintain current UL recommendations

OPTION 2:
Increase the UL/Reduce the UL




NHMRC

Discussion of the balance of benefits and harms associated with this Discussion of the balance of benefits and harms associated with this option
option

Note: there may not be sufficient evidence to comment

Additional considerations balance of effects (benefits and harms): Committee input not captured in the research evidence

Judgement:
Favours Option 1/ Probably favours Option 1/ Favours neither / Probably favours Option 2 / Favours Option 2 / Varies / Don't know

Judgement settled by voting/consensus

Certainty of the evidence

OPTION 1: OPTION 2:
Maintain current UL recommendations Increase the UL/Reduce the UL
Discussion of certainty of the evidence base associated with this option Discussion of certainty of the evidence base associated with this option

Note: there may not be sufficient evidence to comment

Page 114 BUILDING
A HEALTHY

AUSTRALIA



NHMRC

Additional considerations: Committee input not captured in the research evidence

Judgement:

The certainty of the evidence is considered to be: Very low/Low / Moderate / High

Judgement settled by voting/consensus

Values and preferences (consumers, communities)

Discussion of values or preferences relevant to the UL.

Feasibility (consumers, communities)

Discussion of feasibility relevant to the UL

Comment on feasibility of the UL when compared to Australian and New Zealand food modelling data.

Additional considerations: Committee input not captured in the research evidence

Judgement:

Values - is there important variability in how people value the main OUTCOMES Few people will value the main outcomes / Most people will value the main outcomes
/Almost everyone will value the main outcomes / Everyone will value the main outcomes

Preferences - Is the option acceptable to key interest-holders No / probably no / probably yes / varies / don’t know

Feasibility - is the option feasible to implement No / probably no / probably yes / varies / don’t know
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Judgement settled by voting/consensus

Resource impacts

OPTION 1:

Maintain current UL recommendations

Discussion of the resource impacts associated with this option.

OPTION 2:

Increase the UL/Reduce the UL

Discussion of the resource impacts associated with this option.

Additional considerations: Committee input not captured in the research evidence

Judgement:

The resource impacts are considered to be: Large costs / Moderate costs / Negligible / Moderate savings / Large savings / Varies / Don't know

Judgement settled by voting/consensus

Other factors (healthy equity impacts)

OPTION 1:

Maintain current UL recommendations

OPTION 2:
Increase the UL/Reduce the UL
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Discussion of other factors of relevance to keeping the UL at the current
level

Discussion of other factors of relevance to reducing the UL to the proposed level (i.e. will it
protect more sensitive individuals? Or other individuals at greater risk of excess?)

Additional considerations: Committee input not captured in the research evidence

Judgement:

Health equity impacts is considered to be: Reduced / Probably reduced / Probably no impact/ Probably increased / Increased / Varies / Don't know

Judgement settled by voting/consensus

Other factors (sustainability)

OPTION 1:

Maintain current UL recommendations

Discussion of other factors of relevance to keeping the UL at the current
level

OPTION 2:
Increase the UL/Reduce the UL

Discussion of other factors of relevance to reducing the UL to the proposed level (i.e. will it
protect more sensitive individuals? Or other individuals at greater risk of excess?)

Additional considerations: Committee input not captured in the research evidence

Judgement:

Sustainability is considered to be: Reduced / Probably reduced / Probably no impact / Probably increased / Increased / Varies / Don't know

Other factors are considered to be: Reduced / Probably reduced / Probably no impact/ Probably increased / Increased / Varies / Don't know
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Judgement settled by voting/consensus

DECISION

Recommendation: Option x was selected because... brief rationale for the choice of UL for children and adolescents
Type of recommendation ( consider strong / conditional or strongly recommend/recommend) (if applicable)

- Justification

- Subgroup considerations

- Implementation considerations

- Monitoring and evaluation

- Research priorities

References
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