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A little background

1) Some children do have metabolic 
problems

2) This is related to PA and fitness

3) It is possible to increase PA levels in 
interventions

4) However, this has not resulted in 
increased PE in school

5) So – what is needed?

All 20 trials in the review update 
showed a positive effect on in-
school, out-of-school or overall PA 

6 of 11 studies showed an increase 
in fitness

Association between PA, fitness 
and metabolic health

OR for MetS in quartiles of fitness in 6 yr olds
(Andersen et al IJPO, 2011; 6(S1): 29–34
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OR for MetS in quartiles of fitness in 6-7 and in 9-10 yr olds
IJPO, 2011; 6(S1): 29–34 The association between MetS and fitness is supported by EYHS data 

(Anderssen et al 2007, Eur J Cardiovasc Prev Rehabil 14:526–531)

Steene-Johannessen et al 2009; MSSE 41:1351-7 Steene-Johannessen et al 2009; MSSE 41:1351-7

Physical activity and sum of z-scores as continouos variable
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What is the problem quantifying PA?

1) There is a gradual increase in risk with lower PA, so where 
should we cut?

2) A statistical significant increase does not mean that it is 
biologically important

3) Calculation of MVPA highly depends on definition in 
terms of cutpoint 
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What does this decrease in PA reflect?

Do we believe health deteriorate?

There are no more children with MetS at age 
15 than at age 9 yr

It could just reflect a more intermittend PA 
behaviour with longer bouts of continuous 
PA and longer sedentary time

Basic idea of PA recommendations

Contrary to recommendations of smoking, Pa 
recommendations do not target to illiminate risk – just to 
reduce risk to an ’acceptable’ level

Recommendations reflect a balance between risk 
reduction and motivating the least active
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Hypotethical dose-response curve
Risk

Activity level

Recommended level

Lowest risk

Examples of interventions

We started a program of 
interventions in 2000

There is a balance between the strength
(amount and intensity) of the intervention
and the risk that it is impossible to implement
it on large scale

Progression in school based physical
education interventions

1) We doubled PE-lessons in the 
Copenhagen Schoolchild intervention 
Study (from 1 to 2 double lessons)

2) We tried 1 hour of PA during school 
hours in Sogndal

3) In Svendborg we are trying 3 double 
lessons

Results from Copenhagen Schoolchild Intervention Study
Improvements were found in waist, VO2 and fasting glucose

Improvements were significant - but small

Improved facilities for play
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Indoor 
equipment
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However
We still only found modest improvements compared 
to the control group

We therefore tested the effect of a much stronger 
intervention

2004-2008
”A two year 60 minutes daily physical activity intervention for 9-

year-old-children ”

INTERVENTION 125 children; 60 min physical activity in school 
every day over 2 y

CONTROL 131 children; 2x45 min ordinary physical education each 
week over 2 y
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The PA lessons were planned, organized and led 
by expert physical education (PE) teachers

The intervention resulted in a greater beneficial 
development in systolic (P=0.003) and diastolic 
(P=0.002) BP, C/HDL ratio (P=0.011), triglyceride 
(P=0.030) and peak oxygen uptake (P<0.001)

Sogndal: Resaland et al Scand J Med Sci Sports, 2009

Change in fitness

The least fit 
children at 
baseline improved 
15% and the most 
fit 3% compared to 
the control group

Ml/min/kg

Other types of interventions

BMJ Open 2012

N=58

Based upon intention-to-treat

Clustering of cardiometabolic risk factors was 
lowered by 0.58 SD (95% CI −1.03 to −0.14) in the 
bicycling group compared to the control group. 

Cardiorespiratory fitness (l O2/min) per se did not 
increase significantly more in the intervention than 
in the control group
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RCT with cycling to school (Ostergaard et al BMJopen 2011)
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Intention-to-treat analysis showed an improvement in 
composite risk factor score of 0.58 SD

Effective interventions are possible to implement

However, why is it so difficult to make the 
changes in the school?

I think we must convince teachers in school 
and politicians about the beneficial effect of 
PA on cognitive function and potential 
improvement in the theoretical subjects

Studies have clearly shown association 
between fitness and intelligence/executive 
function and have come up with biological 
plausible explanations

Slides borrowed from George Kuhn
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Why this association?

Hippocampus is stimulated by a protein: Brain 
derived neurotrophic factor (BDNF)

BDNF is strongly associated with insulin sensitivity 
and therefore all the risk factors we have studied for 
years

It is excreted during acute PA and increased in the 
trained subject

(see Huang et al, Scand J Med Sci Sports 2013)

So, PE may 
not yet be 
increased in 
school, but 
we have 
reasons to be 
optimistic!

Thank you!
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