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Blue Zones

Physical activity

Healthy diets

Social engagement

Life purpose

Healthy living environment



Towards Man Made Blue Zones

Current approach

• Prevention
Behavioral change

• Transfer of information
Awareness

• Government programmes (‘top-down’)
Individual guidance



‘Schijf van Vijf’



Dutch diet over time

Dutch National Food Consumption Survey

• 1987-1988 (VCP-1)

• 1997-1998 (VCP-3)

• 2007-2010 (VCP-2007-2010)

• 2012-2016 (VCP-2012-2016)



Dutch diet over time

From the late 1980’s to 2000’s/10’s

• Expansion of product range

• Differences within product groups

• Differences between sex and age groups

↓ ↑

Fruit and vegetables
Potatoes
Legumes
Eggs

Alcoholic and non-alcoholic drinks
Cereal products
Nuts and seeds
Soy and vegetarian products
Fish



Dutch diet over time

RIVM, 2016



Current status of Dutch diet - examples

adjusted from RIVM, 2016



Current status of Dutch diet - examples

RIVM, 2017



Conclusion

• At least 65 years of Dutch campaigns and programmes
adressing a healthy diet

• There are changes in food intake, however
overall adherence to Dutch Food Guidelines is low

How come? What do we overlook?



Other perspectives

• Focus on existing patterns as starting point instead?

• Individual or regional differences? 
Socio-demographic variables?

• Services and amenities? 

• Roads to behavioral change? Food literacy and skills?
Integral lifestyle management?

Connecting more closely with CONTEXT

 Behavioral change easier/more succesful/efficient?
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Shift in food environment & shift in diseases

Current NCD multiple interacting dietary determinants

People choose foods not nutrients

People eat foods in certain dietary pattern

Traditional (single nutriënt) approach
Undernutrition & nutritional deficiencies prevailing diet-indiced disease states

Foods and dietary patterns
Chronic diseases account for 70% of mortality and 58% of morbidity globally

Concept shift in nutrition epidemiology
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Dietary patterns better predict nutrition-related chronic diseases
than single foods

Appel et al. N Engl J Med 1997. 336:1117-1124

DASH 
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Dietary pattern analysis

Principal Component Analysis

The quantities, proportions, variety or combination of different foods and drinks 
and the frequency with which they are habitually consumed*

* Nutrition Evidence Library, Technical Expert Collaborative on Study of Dietary Patterns

DASH, Med Diet, 
Lifelines Diet
Score
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Dietary pattern scores
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How to Man Made 
change diet in (Northern) 

Netherlands?
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Individual characteristics

Environment

Interpersonal characteristics

Policy

DIETARY PATTERN
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Stolk, M. 2017. Plos One. The DONE framework: Creation, evaluation, and updating of an interdisciplinary, dynamic framework 2.0 of determinants of nutrition and eating

Determinants of nutrition and eating (DONE framework)

COMPLEX!
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“Assess whether it is likely to be a healthy or unhealthy
place to live, depending on its geography and water 
supply and on the behaviour of its inhabitants“

Hippocrates - 5th century BC

Are there regions in the Netherlands where  
dietary patterns cluster?

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=&url=http://www.vizita.si/clanek/zdravje/skrivnosti-ljudi-ki-zivijo-na-podrocjih-kjer-je-zivljenjska-doba-najdaljsa.html&psig=AOvVaw0HTbCiJ9GP4TlFvpUYWBbE&ust=1521544053751910
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=&url=http://www.vizita.si/clanek/zdravje/skrivnosti-ljudi-ki-zivijo-na-podrocjih-kjer-je-zivljenjska-doba-najdaljsa.html&psig=AOvVaw0HTbCiJ9GP4TlFvpUYWBbE&ust=1521544053751910


Spatial analysis

• Spatial analysis
– Tobler’s first law of Geography (1970)

“Everything is related to everything else, but near things are more related than distant things”

• 1854 Cholera epidemic London
– Dr. John Snow (1813 – 1858)

• Water pump broad street
• Geography & public health

– Spatial analysis and Epidemology

Are observations random or exhibit a significant deviation from a 
pattern that would likely arise from random underlying factors?
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Population-based cohort with a 
unique three generation design

167,729 participants at least 30 
years follow-up

Are dietary patterns
randomly distributed?

* Food Frequency Questionnaire 
* N=117,000 
* Principal Component Analysis
* N= 1651 CBS neighborhoods



PCA derived dietary patterns
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Bread and sweets pattern

Halvarine/margarine/butter

Bread and bread products

Sugar and confectionary

Potatoes

Cake and cookies

Sauces/dressing/gravy

High fat dairy products

Processed meat

Sugar sweetened beverages

Snack pattern

Other snacks

Pizza

Ready to serve meals

French fries

Sugar sweetened beverages

Fruit/Vegetable juices

Rice/pasta

Savory bread toppings

Sauces/Dressing/Gravy

Sugar and confectionary

Alcoholic drinks

Nuts and seeds

Potatoes

Vegetables

Fruit

Meat, alcohol and potato pattern

Fresh meat

Processed meat

Chicken

Alcoholic drinks

Coffee

Sauces/dressing/gravy

Potatoes

Eggs

Tea

Fruit

Vegetable, fish and fruit pattern

Vegetables

Fish and seafood

Rice/pasta

Legumes

Fruit

Nuts and seeds

Eggs

Breakfast cereals

Soup

Tea

Low fat dairy products

Sugar sweetened beverages

Explained variance: 7.6%, 7.0%,6.4% and 5.6% resp. 

+

-



Results
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Significant global clustering

Bread and sweets Snack Meat, alcohol, potato

Age and sex

Age and sex and education



Vegetable, fish and fruit pattern
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* age, sex adjusted

Age and sexSignificant global clustering



Vegetable, fish and fruit pattern
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* age, sex adjusted

No global clustering Age and sex and education



Spatial analysis

• Tool to create empirical basis for interventions 
targeted at sub-national level

• Relevant: decentralization social domain

• Insight in health (related behaviour) on smaller 
geographical levels (socio-cultural dimension of 
behaviour) 

• Lifestyle and health data as empirical basis for
intervention in high risk regions
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DIETARY PATTERNS ARE NOT RANDOMLY
DISTRIBUTED



Dietary change more readily achieved when 

recommended foods are compatible with existing 

patterns of food consumption
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How to
Man Made 

change diet in 
(Northern) Netherlands?

Snack

Bread and sweets

Meat and potato

Whishes and preferences (personalized approach)



Example



Potential for innovation

Public health

• ‘Quantifying context’
– Patterns vs. Single nutrients

– Regional perspective vs. Population average

• Patterns and regional distribution: 
aggregate level for better personalization of 
intervention/prevention
– Basis for ‘bottom-up’ approach

Existing patterns and behaviors as a starting point in 
intervention design, as opposed to uniform goal 
(general guidelines) 



Potential for innovation

Context based practice
• Clinical decision making based on different sources of 

information (context)

Dietetic practice
• Importance of ‘research’ and inquiry in context

• Individual and group counseling

• Regional differences and tailored information

• Geographic points of interest

• Education and skills



Towards Man Made Blue Zones

We all eat more or less (un)healthy, 

but in our OWN way! 

Connecting more closely with CONTEXT in nutrition
may aid in promoting public health

Thank you for your attention – now we appreciate your input:



Blue Zones

Physical activity

Healthy diets

Social engagement

Life purpose

Healthy living environment

Other relevant 
elements of  
context for 
healthy diet 
promotion?

Role of schools, 
shops, 

community 
(health) centers, 
employers etc.  
for local public 

health?

Man Made





Critical notes and future perspectives

New approach: 
How can we use this in the pursuit of a Blue Zone? 

Science : towards more effective prevention

• Association with health status 

• Evidence- and practice-based prediction models

• Explanatory variables for regional patterns (services, 
resources, amenities, environmental and social factors)

• Identification of intervention targets based on dietary
patterns

• Efficacy of targeted interventions – based on prior 
characterization of socio-cultural lifestyle factors


