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THEME course in Human Nutrition 2008

Evidence hierarchy

Introduction

Place, date, unit, 
occasion etc.
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Nutrition: Man´s most intimate
contact with surrounding nature

O2

Human Food and Nutrition:
Natural, social and human science

Nutrition
epidemiology

Human intervention
Studies

Nutrients in 
health and disease

Gastronomy
Sociology

Animal/cell
models

Social & human science
Functional effect, statistic,

intuitive → ”holistic”

Natural science
Structure, mechanism

cause-effect → ”reductionistic”

Molecular
biology

Place, date, unit, 
occasion etc.
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Natural science
Structure, mechanism

cause-effect, ”reductionism”

Human Nutrition: Natural, social and human science

Human intervention
Studies

Nutrients in 
health and disease

Gastronomy
Sociology

Animal/cell
models

Social & human science
Functional effect, statistic,

Intuitive, ”holistic”

Molecular
biology

Molecular genetics
(ex. mRNA, genotype)

Cell biochemistry
(ex. isolated cell response)

Tissue/organ physiology
(ex. local body effects)

Whole body nutrition
(ex. satiety,digestion,metabolism)

Population nutrition
(ex. guidelines, special groups)

Culture/Aesthetics/Gastronomy
(ex. food art, looks, palability, cooking)

Nutrition
epidemiology

Sociology/Economics/History
(ex. meal patterns, class, education, price)

Art/Philosophy/Religion
(ex. tradition, vegetarianism, nature holism)
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Culture

Language

Religion

Music/art

History

Drama

Biology

Geography

Physics

Mathematics

Astronomy

Technology

Sociology

Economics

Politics

Business

Psycology

Behavior

Objective, quantitative Subjective, qualitative

What are the main fields of academic study?
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The sciences – main categories:

Topic Study object Field Time
Focus

Method

Humanity
sciences

Humans as 
acting, 
thinking and 
feeling beings

Cultural products 
like art, literature, 
philosophies

History, culture, literature, 
art, aestestics, 
consciousness, language, 
religion, feeling

Present Descriptive, 
analytical, 
interpretation, value 
estimation,
Meaning

Social 
sciences

Organization
of human 
behaviour

Material or
immaterial
production

Social structure, material 
production and 
distribution, politics, 
human control, trade and 
exchange

Future Descriptive and 
mechanistic,
observational, 
interviews, data  
collection and 
analyses, statistics, 

Natural
science

Understandin
g and control 
of nature

Observation and 
calculation of 
nature phenomena

Physical matter, motion, 
energy, molecular structure 
and pathways, logical 
mathematical relations 

Past Experiments, 
verification, 
falcification, 
hypothesis testing, 
calculation, 
mechanistic

7

The sciences – main categories:

Biology

Geography

Physics

Mathematics

Astronomy

Technology

Culture

Language

Religion

Music/art

History

Drama

Sociology

Economics

Politics

Business

Psycology

Behavior

Researcher

Objective
observer

Researcher

Subjective
observer

Researcher

Objective/Subjective
observer

Cause-effect
Predictable
Reductionism
Rational,logical

Rationality
Cause-effect

Value-ethics
Feelings/Humans

Place, date, unit, 
occasion etc.
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Human Nutrition evidence hierarchy

Cochrane analyses,
human populations

Large-scale
observational

studies

Controlled human 
intervention
studies

Animal model
studies

Cell model
studies

Chemistry-Mathematics-Physics

Better
mechanistic

insights

Increased
safety

and relevance
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Nutritional/medicical evidence hierarchy

”Food and medical
mechanistic science”

(structure-mechanism)

”Social and behavioural
public health science”

(function-effect)

Nutrition
Sociology

Health of
individuals/
populations

Pharmacology

Cell biology
(Nutritional and medical)

Biochemistry

Physiology

Pathology

Nutrition

Complete
evidence

Cells

Tissue

Organs

Body

Population
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Nutrition science epistemiology
(- how do we know, that we know…)

Observational studies
on health and disease

Cellular studies

Controlled
intervention

studies

Accepted
basic and applied

knowledge

Animal model studiesTranslational value ↑
Ethical constraints ↑
Control conditions ↓
Mechanistic value ↓
Consistent results ↓

Translational value ↑
Ethical constraints ↑
Control conditions ?
Mechanistic value ↓
Consistent results ↓

Translational value ?
Ethical constraints ?
Control conditions ↑
Mechanistic value ↑
Consistent results ?

Translational value ↓
Ethical constraints ↓
Control conditions ↑
Mechanistic value ↑
Consistent results ↑ 11

What is (natural) nutrition science?
(adapted from Henning Sørensen, Frydenlund, 2006)

• Reliability + Validity = Objectivity
• Use of acknowledged analytical techniques
• Wide publication of results
• Open towards criticism of theory and techniques
• Self-critique

Critical elements: 
How data is obtained? Attitude of researcher

Not critical: 
What is the result? Who is the researcher?

Do social and humanity ”sciences” exist?

Nutrition science epistemiology

Observational studies
on health and disease:

Nutrition science epistemiology

Controlled
intervention

studies

Nutrition science epistemiology

Cellular studies

Nutrition science epistemiology

Animal model studies

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Bioactives

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Milk

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Meat/Fish

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Cereals

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Fruit/Vegeta
bles

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Vitamins

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Minerals

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Fat

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Protein

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Non-fiber
carbohydr

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

P- F- N- I-
C- T- A- E

Fiber

Whole body
metabolism

Immunology
Endocrinology

Reproduction
Lactation

Bone
Skeleton

Muscle
Fat

Gastro-
intestinal

Liver, 
kidney

Cardio-
vascular

Pregnancy (P) -Fetus (F) - Newborn (N) - Infant (I) –
Child (C) -Adolescent/Teenager (T) -Adult (A) - Elderly (E)

TOPIC
OVERVIEW

Example of report hypothesis:
Excess milk protein intake leads to later obesity Place, date, unit, 

occasion etc.
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Preterm gut (mal)adaptation
Gut quiescense… Gut challenge… Gut disaster…

Place, date, unit, 
occasion etc.
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CASE study: Human observational
• Following birth, preterm babies have severe

digestive problems. Ýou have unlimited
ressources to work with relevant nutrition
observations. Suggest 3 experiments to 
understand and/or solve the problem? 
Indicate specific questions/methods
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Place, date, unit, 
occasion etc.

19

CASE study: Human intervention
• Following birth, preterm babies have severe

digestive problems. Ýou have unlimited
ressources to work with nutrition
intervention. Suggest 3 experiments to 
understand and/or solve the problem? 
Indicate specific questions/methods

Place, date, unit, 
occasion etc.
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CASE study: Animal models
• Following birth, preterm babies have severe

digestive problems. Ýou have unlimited
ressources to work with pigs as a model 
animal. Suggest 3 experiments to 
understand and/or solve the problem? 
Indicate specific questions/methods

Place, date, unit, 
occasion etc.
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CASE study: Cell models
• Following birth, preterm babies have severe

digestive problems. You have unlimited
ressources to work with immature intestinal
cells as a model. Suggest 3 experiments to 
understand and/or solve the problem? 
Indicate specific questions/methods

Cellular studies

Place, date, unit, 
occasion etc.
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Q: Animal model?
Exp: Gut development and disease
Anal: Gut growth and function, pathology

Q: Maturity at birth?
Exp: Caesarean section at various ages?
Anal: Clinical outcome, disease, diarréa

Nutrition of an immature gut?
• How to understand and/or solve the problem?

Q: Diet type and amount?                     
Exp: Mothers milk or formula?
Anal: Mucosal atrophy

Q: Route of nutrients?
Exp: TPN, TPN-Enteral, Enteral?
Anal: Mucosal digestive enzymes

Q: Amount and frequency?
Exp: Bolus vs. continuous?
Anal: Intestinal motility, disease

Q: Carbohydrate?
Exp: Lactose or glucose in formula?
Anal: Sugar digestion and absorption

Q: Protein?
Exp: Casein, whey or vegetable protein?
Anal: Protein digestion and absorption

Q: Fats?
Exp: LCT, MCT, polyunsaturates?
Anal: Fat digestion/absorption, immune

Q: Vitamins?
Exp: Antioxidants, E vit, C vit in formula?
Anal: Gut inflammation, cell cycle

Q: Bacteria?
Exp: Antibiotics treatment?
Anal: Inflammation, bacterial culture

Q: Mode of birth?
Exp: Caesarean section versus vaginal birth
Anal: Hormonal levels, gut microbiology?

Observational studies
Intervention studies
Animal model studies
Tissue/cell model studies 

Cell metabolic pathways

NUTRITION natural science

Cell
A B

Mechanistic machinery?

Objective tool

Independent
observer

+

Place, date, unit, 
occasion etc.

24

Biological cells like a car factory:

DNA: design
Motor

Steering
Car body

Functional protein: Car production

100 luksus
200 standard

50 4 WD
25 limo

Design/evolution/idea

Drawing (genotype)

Product (protein)

Order (mRNA)

Transcriptional
effects

Translational
effects

Post-translational
effects

Cell metabolic pathways

Cell

Place, date, unit, 
occasion etc.
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Cell:
(mRNA)

(protein):

Tissue:

Organ:

Body:

Glucose-uptake in preterm neonates:

In vitro mRNA
SGLT-1:

In vitro protein
SGLT-1:

In vitro glucose
uptake in tissues:

In vivo glucose
uptake in blood:

Health, growth
& survival:

Mothers milk
Formula

Place, date, unit, 
occasion etc.
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Cell
(protein quality/amount, biochemical activity)

Whole Body

Organ
( in vivo functional capacity)

Tissue
(in vitro functional capacity)

Cell
(DNA, mRNA, transcription)

Body function
measured at

different levels
of organization:

Population

Example:

Vitamin D
deficiency

Vitamin D
metabolism

Liver-Kidney
regulation

Vit D- stim.
Ca++ uptake

Bone cell
Vit D receptors

Vit D receptor
expression Place, date, unit, 

occasion etc.
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ANALYSIS
LEVEL:

Whole
body

Organ

Tissue

Protein

Cell
(mRNA)

Mechanistic
explanation

value

Rapid
application

value

Simple,
easy,

low-tech?

Precise,
accurate
results

Experimal
control &

consistency
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Place, date, unit, 
occasion etc.
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The pessimistic view:
In Nutrition Science we choose
to measure based on:  

1) Own insight and science expertise
2) Tradition - what do we usually do
3) Access to competent collaboration
4) Available technical equipment
5) What is easiest to perform/interprete
6) What is most popular at this time
7)     What gets into the ”best” journals
8)     Economical/social working structure
9)    Solid science argument and rationale
10)  Greatest possible basic/applied outcome
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The nature of biological systems

30

Human relationship with nature

Nature
Environment

Animals
Plants

Culture, 
Religion

Aesthetics
Perception

Body
Nutrition
Health

Disease

31

Human relationship with nature

32

Food = experience? 
(- Not only fuel for chemical machine, advertisement in a Danish Newspaper Nov. 2007) 

Food and meals are becoming part of the ”experientel living”
Tea is a good example of food that has a role beyond nutrition

Tea meditation?

Tea for go(o)d health?

Tea functional food?
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Health determinants:

Unresolved determinism
Non-deterministic
Random, chaotic
Super-natural

Mental activity
Social aspects

Age, Genetics
Composition

Diet/Nutrition
Metabolism

Physical activity Physical environment

Body/health
parameter

?

”Black box of food and body”

The same potentially applies for any given food

34

WEST EAST
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”Food, Medicine and Philosophy in East and West”
3-week international Scandinavian-Chinese PhD course:

Copenhagen:

Lectures
Field studies

Hong Kong, Guangzhou:

Field studies
Lectures, report

Learning
by observing

contrasts
Food

Philosophy

Medicine

Improved understanding of:
- Diet choices in East & West
- Globalization of diet & health
- Basic science epistemiology

in food and medicine fields
- Science synergy & creativity
- East-West cultural diversity

Researchers:
Food science
Food technology
Human nutrition
Agriculture

Pharmacy
Medicine
Health/Exercise

Philosophy
Religion
Theology
Sociology 36

Nutrition 
(energy and essential

body elements)

Dietary
guidelines

Health 
(functional foods
medicated diets)

Health 
food market

Social function
(meal-based relaxation,
fellowship, interactions)

Family
gathering

Art and aesthetics
(sensational colours, odors, 

texture and presentation

Dining
out

The function of meals?

Natural
science

Social & human
sciences
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Place, date, unit, 
occasion etc.
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Food=molecules, body=machine Food and body as natural art

Fast food Slow food

Food:
Preparation

Intake
Digestion

Metabolism

Fast Slow

Depends
on culture

Depends
on diet+body

Place, date, unit, 
occasion etc.
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Fast:
Preparation

Intake
Digestion

Metabolism

Quick energy,
but no art,
aesthetics &
appreciation

Short stomach retention,
less fiber, forced motility

Effects of fast food on the human body:

Quick filling & digestion,
low motility & secretion

Rapid blood glucose-insulin,
temporary satiety, quick heat,
stress physiology, catabolism

Problem: Fast food and/or fast living? Place, date, unit, 
occasion etc.

39

Slow:
Preparation

Intake
Digestion

Metabolism

Slow energy,
time for art,
aesthetics &
appreciation

Long stomach retention,
more fiber, timely motility

Effects of slow food on the human body:

Slow filling.digestion,
high motility, secretion

Gradual blood glucose-insulin,
gradual satiety & food heating,
relaxation physiology-anabolism

Aim: Slow food and/or slow living?


