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Introduction 

Alba Reguant-Closa

What we eat influences our own health and the health of our planet.

 There is a recent interest on metrics to evaluate the link between 
nutrition-health-environment (NHE) dimensions in LCA. 

 However, there is a difficulty on how this can be approached due to 
lack of robustness and consensus of indicators to measure NHE. 

Without a good metric it is difficult to compare food products and 
dietary patterns from a NHE perspective.

HEALTH

Effects on disease occurrence (+/-)

Effects on longevity or quality of life

Disability-adjusted life years (DALYs)

Nutritional indices for a more sustainable nutrition

NUTRITION

Nutrient adequacy (nutrient indices, etc.)

Nutrient quality (DIAAS, etc.)

Nutrient diversity (Rao’s quadratic entropy 
Q)
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Introduction

Nutrition Health  Environment 

Health effects of 
what we eat 

- Mortality
- Morbidity
- Disability 

Diet quality

- Nutrient adequacy
- Nutrient quality

- Nutrient diversity
- Moderation/interactions

Alba Reguant-Closa

EnvI of food 
production and 
consumption

- GhGe
- Ecotoxicity

- Eutrophication
- Human toxicity

- Etc. 

Nutritional indices for a more sustainable nutrition
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Introduction 

Food 
products

Meals Diets 

Individual nutritional 
composition

Combined nutritional 
composition

Combined nutritional 
composition

Provide limited amount 
of nutrients/food 
groups

Provide mixture (but 
still limited) amount of 
nutrients/food groups

Provide mixture 
amount of 
nutrients/food groups

Cannot match dietary 
recommendations

Can partly match 
dietary 
recommendations

Can match dietary 
recommendations

Alba Reguant-Closa
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Nutritional and health indices

 There are multiple indices and food labels.

 The main aim is to rank foods, meals or diets oriented to the 
food industry, consumer and nutrition practitioners/scientists.

Most of the indices are based on nutrient profiling 
systems.

 Some indices include more variables while others try to be as 
simple as possible for easier consumer usage but still 
having a significant output. 

However, the differences between the indices, nutrient 
profiling systems, capping, weighting, etc. influences the 
results. Nutrient profiling and NH indices are complex and 
there is still a wide discussion about the different systems. 

Alba Reguant-Closa
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Nutritional and health indices

Figure: Front-of-package nutritional labels

Alba Reguant-Closa
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Nutrient and health indices

Group classification Characteristics Examples 

Group A
A1

Ratio between nutrient food content and 
reference amount (e.g. DRI) for qualifying 
and disqualifying nutrients and/or foods

• Nutrient rich food indices 
(NRF)

• Nutrient Balance Concept 
(NBC)

A2 Simplified ranking of foods for consumer 
interpretation/understanding

• NutriScore
• Health star rating system

Group B
Based on the adherence to specific 
guidelines on healthy eating

• Healthy eating Index (HEI)
• Mediterranean Eating index 

(MEI)

Group C
Based on nutrients/food group diversity • Rao’s Quadratic Entropy

• Dietary Diversity Score 
(DDS)

Group D
Considers nutrient quality characteristics 
specific to one or more nutrients 
(bioavailability, digestibility, etc.)

• Digestible Indispensable 
Amino Acid Score (DIAAS)

Group E It accounts for health impacts of foods 
and diets based on dietary risk factors

• Health Nutritional Index 
(HENI)

Table: Group classification of nutritional/health indices

Alba Reguant-Closa
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Examples

Single food items from the EuroFIR Swiss database (n=445)

Four nutritional/health indices were calculated

The results were evaluated by:

• Nutrient Rich Food (NRF9.3) 
• Nutrient Balance Concept
• Nutri-Score
• Health Nutritional Score (HENI)

• Individual foods
• Grouped by food pyramid food groups
• Grouped by protein content
• Compared by environmental impact

Alba Reguant-Closa
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Examples

Indices Characteristics Nutrients included
Qualifying  / Disqualifying 

Nutrient Rich Food 
(NRF9.3)
Group A1

Nutrient rich food score based on 
nutrients to encourage and to limit in 
reference to recommended daily 
intakes. 

Protein, iron, fiber, vitamin A, Vit. C, Vit. E, Ca, Mg, 
Fe, K, saturated fats, added sugars, sodium. 

Nutrient Balance 
Concept
Group A1

Algorithm considering qualifying and 
disqualifying nutrients standardized to 
energy content (2000kcal)

Fiber, protein, linoleic acid, α-linolenic acid, choline, 
folate, niacin, riboflavin, thiamin, panthotenic acid, 
Vit. A, Vit. B12, Vit B6, Vit C, Vit D, Vit E, Vit K, Ca, 
Cu, Fe, Mg, Mn, P, K, Se, Zn, total fat, saturated fat, 
trans fat, cholesterol, total sugar, sodium

Nutri-Score
Group A2

Algorithm that considers nutrient 
content and food groups. Ranks foods 
in a scale letters and colours to 
facilitate comprehension of the 
message to the consumer

Fruit, vegetables, fiber, protein, energy, sugar, 
saturated fatty acids, sodium

Health Nutritional 
Index (HENI)
Group E

Algorithm considering health impacts 
of foods based on the Global Burden 
of Disease study. It considers 15 
dietary risk factors including nutrients, 
food groups and foods

Seafood omega-3, calcium, nuts and seeds, fibre, 
polyunsaturated fatty acids, whole grains, legumes, 
fibre, fruits, vegetables, milk, sugar-sweetened 
beverages, red meat, processed meat, trans fatty 
acids, sodium, saturated fatty acids

Table: Description of selected nutritional/health indices for analysis

Alba Reguant-Closa
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Figure: Comparison of indices (by rank) by food group

Figure: boxplot normalized nutritional/health indices by food group

Alba Reguant-Closa
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Correlation between the four nutritional/health indices (n=445)

NRF9.3 HENI NBC
Nutri-
Score

NRF9.3 1 (0)
0.03
(0.467)

0.78 
(˂0.001)

0.42
(˂0.001)

HENI
0.03 
(0.467)

1 (0)
-0.11
(˂0.05)

0.26
(˂0.001)

NBC
0.78 
(˂0.001)

-0.11 
(˂0.05)

1 (0)
0.2
(˂0.001)

Nutri-
Score

0.42
(˂0.001)

0.26
(˂0.001)

0.2
(˂0.001)

1 (0)

Figure: Pearson correlation for the indicators

Table: Correlation coefficients and significance values (p 
values in parenthesis)

Alba Reguant-Closa
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Significant correlations between the different indices

NRF9.3 HENI NBC NUTRI-SCORE

NRF9.3 8 10 11

HENI 8 2 12

NBC 10 2 5

NUTRI-SCORE 11 12 5

• The correlations between the different indices change when 
analysing by food groups specifically. 

• The correlations between the different indices are dependent on 
the foods considered: 
• For pulses there is only a significant correlation between NRF9.3 and NBC

• For grains there is a significant correlation between all indices

Table: Number (n) of significant correlations between the 
different indices when analysed by food groups 

• NRF9.3 is the indicator with 
higher n correlations with the 
other indices

• Nutri-Score has more n
correlations with HENI

• NBC has more n correlations 
with NRF9.3

Alba Reguant-Closa
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Env. impact of protein rich foods by mean protein content 

Figure: Environmental Impact by food group dependent on mean protein content 

Alba Reguant-Closa
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Potentials and limitations 

Alba Reguant-Closa
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• There are multiple nutritional and health indices and food labels.

• However, the differences between the different indices, nutrient 
profiling systems, capping, weighting, etc. have variability of options 
on the results.

• Nutrient profiling and NH indices are complex and there is still a 
wide discussion about what is the best way to use them.

• Interpretation of the outputs should done carefully and fully 
understand one index before using it. 
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Potentials and limitations

Potentials

 Can modify the nutrients to limit/encourage 
(population adaptations to specific needs).

 Widely spread (e.g. Nutri-Score)

 Indicators measure different aspects of 
nutrition and health, their use can be 
adapted to the goal of the study

 More studies are evaluating the 
relationship between different indicators –
promising outputs for the future

 They can be included in LCA studies as 
FU or as an impact category 

 Allow for the inclusion of nutrition and 
health in the sustainable assessment of 
foods, meals and diets

Alba Reguant-Closa

Nutritional indices for a more sustainable nutrition

Limitations 

 Different qualifying/disqualifying nutrient/food 
group considered

 Different population groups require different 
nutrients

 Indicators can measure one or multiple 
aspects of nutrient/health

 Correlations between indices are dependent 
on the food group considered

 Standardization of data collection (missing 
data).

 Does not consider nutrient bioavailability.

 Uncertainty on its relationship with health 
parameters.

 Some are only comparable with foods of the 
same group.
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Conclusions and recommandations

Alba Reguant-Closa

 Nutrition and health are essential parameters to 
evaluate which food, meal or diet is the most 
sustainable 

 The selection of a specific indicator will change the 
ranking of food products or diets which needs to be 
considered when communicating the results to the 
consumers

 While different models include some aspects of 
nutrition and environmental parameters less models 
have been designed that include health impacts of 
food

 The aim is to develop an easy score to communicate 
the results to the consumer, but due to its complexity 
it is important to ask for caution and not to 
oversimplify the interpretation of such results

HealthNutrition

EnvI Economy

Agricultural 
production

Country 
specific

Food 
industry Consumer

Nutritional indices for a more sustainable nutrition
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