
The use of data in developing, 
implementing and evaluating 

public health interventions and 
policies

Professor Nanna Lien
Department of Nutrition, University of Oslo

NOFE CONFERENCE 2022



Interventions –
pills, dietary advise or environmental changes ?

https://www.matportalen.no/rad_til_spesielle
_grupper/tema/gravide/

https://forskning.no/forskeren-forteller-mat-mat-og-
helse/sma-billige-grep-i-kantina-forte-til-sunnere-
matvalg/307262

https://www.matportalen.no/rad_til_spesielle_grupper/tema/gravide/
https://forskning.no/forskeren-forteller-mat-mat-og-helse/sma-billige-grep-i-kantina-forte-til-sunnere-matvalg/307262


Policy

Public policies are «decisions, plans and 
actions that are enforced by national or 
regional governments which may
directly or indirectly achieve specific
health goals within society» 

Lakerveld et al, Food Policy 2020; 96

Dahlgren and Whitehead, 1991 



Types of scientific evidence
in public health

1. Size and strenght of preventable risk disease relationship.

2. Relative effectiveness of public health intervention.

3. Information on the adaption and translation of an effective
intervention. 

Brownson et al, Annu Rev Public Health 2009; 30:175-201



Evidence-based decision making

Brownson et al, Annu Rev Public Health 2009; 30:175-201



Context

• Little consensus on the definition.

• More uncertain, variable and complex
than in clinical interventions.

• Information needed to adapt and 
implement an intervention in a 
particular setting or population. 

Brownson et al, Annu Rev Public Health 2009; 30:175-201



Key components of
evidence-based public health (EBPH)

1. Making decisions on the basis of the best available
scientific evidence

2. Using data and information systems systematically
3. Applying program-planning frameworks
4. Engaging the community in decision-making
5. Conducting sound evaluation
6. Disseminating what is learned

Brownson et al, Annu Rev Public Health 2009; 30:175-201



https://www.helsedirektoratet.no/veiledere/sys
tematisk-folkehelsearbeid/metode-og-prosess

Applying program-planning frameworks



Promoting fruit/vegetables and preventing obesity
”Fruits and Vegetables Make 

the Marks” (FVMM)
2000-2007

”Pro Children” 2002-2006

”PRO GREENS” 2008-2011

«The BRA-study» 2014-2017

HEIA - HEalth In Adolescence

2006-2010

The ENERGY project piloting ”UP4FUN” 
2009-2012

TACKLE: Tackling socioeconomic differences 
in weight development among youth

2018-2022

The CO-CREATE project developing obesity
prevention policies with youth

2018-2023



Use of data in Developing
interventions



Prevalence rate overweight/obesity - boys
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Brug et al. PLOS One 2012; 7(4): e34742



BMI 
development
by education
and income
in the MoBa
cohort

Mekonnen et al, Sci Rep 2021; 11:4979

TACKLE -
study



Mediation analysis of determinants to 
understand social-inequalities

A mediating variable is an intervening causal variable which
explains the relationship between a dependent variable and 
an independent variable. 

Socio-economic
position Weight status

Mediator



Mekonnen et al, Sci Rep 2022; 12: 5671

TACKLE -
study



20 studies, of which 7 with Norwegian data
• 18 used cross-sectional data
• Fruit & vegetables (10) and sugar-sweetened beverages (9) most commonly

studied
• 18 used maternal or paternal education as indicator of socio-economic status
• 14 studies in adolescents

TACKLE -
study



Mekonnen et al, Obesity reviews 2020; 21: e13016

https://pressbooks.pub/btugman/
chapter/ecological-model/
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Eldredge et al 2016 Planning Health Promotion Programs: 
An Intervention Mapping Approach

Logic model of the problem



Use of data in Implementing
interventions



Greenhalgh et al, Milbank Q. 2004;82(4):581-629

Diffusion

Dissemination

Implementation



Outcomes and determinants of 
implementation

Adherence levels identified
- School hours: 71 % (42-95%)
- After-school service: 76 % (53-92%)



21

Barriers and facilitators of 
implementing the EU 
School Fruit and 
vegetable scheme
– a qualitative study

Results according to the:
Consolidated Framework 
for Implementation
research (CFIR)

Meshkovska et al  - under review

https://cfirguide.org/



Use of data in Evaluating
interventions
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Bere et al., IJBNPA, 2007 

Effect: 0.69, p<0.001 0.44, p<0.001



Exploring the mechanisms and group differences -
Moderated mediation analysis 

INTERVENTION FRUIT AND VEGETABLE 
CONSUMPTION

DETERMINANTS
Availability at home

Accessibility at home
Availability at dinner

Taste preferences
Parental encouragement

Knowledge of recommendations

Sex
Parental education

Weight status

M. Daas 2022 Internship report
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Confronting obesity: Co-creating policy with youth

System Dynamics (SD) Modeling Process
(Sterman, 2000)

Main principal: structure generates behavior

Behavior = trajectory of key variables over 
time

Structure = a set of hypothesized causal links 
between the variables forming feedback 
loops (= dynamic hypothesis = model)

Testing = validating the model:
Is the hypothesized structure plausible 
(structural validation)?
Can structure reproduce behavior seen 
in the data (behaviorial validation)?

Model validation = a process of gaining more 
confidence about the model



Confronting obesity: Co-creating policy with youth

Behavior = trajectories over time as seen in the data 

Adolescent OWOB fraction

Health Behavior in School-aged Children (HBSC) 
weighted average,

31 countries x 4 gender-perceived wealth 
segments, 2002-2014



Confronting obesity: Co-creating policy with youth

Structure – perspective of adolesents 
themselves (CO-CREATE WP4)

Savona et al. Identifying the views of 
adolescents in five European 
countries on the drivers of obesity 
using group model building. 
Eur J Public Health. 2021; 31:391-6



Confronting obesity: Co-creating policy with youth

The policy ideas

https://www.fhi.no/en/studies/co-create/news2/adoption-of-the-co-create-youth-declaration/



Confronting obesity: Co-creating policy with youth

Development of the dynamic hypothesis
Approach: from previous SD work on social 
determinants of health

Hypothesized links between the health 
behaviors/outcomes – based on individual-
level mechanisms supported by the literature
Quantification – using prevalence-level 
historical data on health behaviors; source 
HBSC

Advantage: 24 different cases to test the structure 
on – a “family member” validation test (quite 
strong)
Limitations: only measured variables (HBSC) and 
those that show “correlation” with AdOWOB or 
other variables leading to OWOB (curating causal 
mechanisms) can be included in the model

Health Outcome

Inadequate Health
Behavior 1

Inadequate Health
Behavior 2

Differentiated by Gender-Perceived Wealth category

Homer J, Milstein B, Wile K, Trogdon J, Huang P, Labarthe D, Orenstein D. Simulating and Evaluating Local 
Interventions to Improve Cardiovascular Health. Preventing Chronic Disease, 7(1), January 2010. Available 
at: http://www.cdc.gov/pcd/issues/2010/jan/08_0231.htm.

http://www.cdc.gov/pcd/issues/2010/jan/08_0231.htm


Confronting obesity: Co-creating policy with youth

Informed by screening 21 HBSC variables 
during the stage of statistical analysis
31 countries x 4 Gender and Perceived Wealth 
segments, 2006-2014

Typical prevalence percentages shown for 8 endogenous and 4 exogenous variables.  
Blue=endogenous link (N=20), Orange=exogenous link (N=11), with reinforcing feedback loops 

through all 8 endogenous variables

Dynamic Hypothesis

Romanenko et al, Obesity Reviews -
forthcoming



Grounded in a ‘systems approach’, the SDIL Evaluation aims to examine:
• whether, how and for whom the levy has an effect on health
• the process by which the tax came about
• wider change in public, political, societal and industry attitudes to sugar and the SDIL over the

period from 2014-2020.

Mostly rely on information that is regularly collected by other organisations. 
• data from supermarkets to explore the effects of the tax on the price, sugar content, and range of drinks 

available
• market research data to track changes in purchases of drinks.
• purchases of confectionary to see if people switch from sugary drinks to sugary foods.
• government data to study effects of the tax on: diet, childhood obesity, and hospital admissions for tooth 

decay.
https://www.mrc-epid.cam.ac.uk/research/studies/sdil/



In conclusion, in public health interventions
and polices, data are used in….
• Developing

• to determine the behavior-health relationship
• to choose the key determinants at multiple levels
• to explore the need to differentiate by socio-demographic factors

• Implementing
• to determine degree of implementation and factors influencing implementation

• Evaluating
• to determine effect on behavior & health, explore the mechanisms of change and 

differences in effects by socio-demographic factors using RCTs
• to run simulations of effects using systems approaches, such as system dynamics
• to find answers to multiple evaluation questions and synthesize these in the evaluation



Future perspectives on need and use of data

• A need for 
• regularly collected data on behaviour and health ouctomes by socio-

demographic groups
• longitudinal studies of determinants

• More use of
• quantitative implementation research, and data for adaptation
• modeling of etiology and effect evaluations to be able to explore dynamic

hypothesis complementary to traditional epidemological methods and 
designs

• use of «big» and governmental data 
• economic data
• mixed-methods/realist evaluations
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