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Why is growth trajectory important in Why is growth trajectory important in 
childhood?
• During the past three decades the prevalence of 

childhood obesity has increased greatly 

• The vast majority of evidence regarding the 
d t i t  f b it  i  b d  determinants of obesity is based on cross-
sectional studies

• Growth in terms of BMI is not linear across 
childhood  and it is important it is monitored childhood, and it is important it is monitored 
over time



Study aims:Study aims:

1. to identify children who have deviated from 
the growth trajectory observed in 1990 

2. to examine the association between altered 
growth patterns and potential maternal and 
child risk/protective factors

Also:
• to consider how the findings may inform 

f t  i t ti  t t ifuture intervention strategies.



Data source
• Used data from birth cohort 1 of the Growing 

Up in Scotland (GUS) studyp ( ) y

• GUS is a large nationally representative GUS is a large nationally representative 
cohort of Scottish children and their families

• Aims to track the lives of children through the 
early years and beyond



DatasetDataset
Sweep 6 (2010/11, Sweep 4 (2009/10, Sweep 1 (2005/06, Sweep 7 (2012/13, p (

aged 5-6 years)

n=3,657

p (
aged 3-4 years)

n=3,944

p (
aged 0-1 years)

n=5,217

p (
aged 7-8 years)

n=3,456
→…→ → →

↓ ↓ ↓
With valid BMI 
measurements

n=3,491

With valid BMI 
measurements

n=3,676

With valid BMI 
measurements

n=3,364

↓ ↓ ↓↓ ↓ ↓
With valid BMI measurements across all sweeps

n=2,857

Other variables (potential risk factors): gender, ethnicity, 
family size, SIMD quintile, maternal weight status, 
whether mother smoked during pregnancy, breastfeeding 
and birthweight.



Adiposity reboundAdiposity rebound

• The lowest point in • The lowest point in 
BMI during 
childhood,  after 
birthbirth

• Thought to be a 
critical period in 
the development 
of obesity

• The earlier the The earlier the 
adiposity rebound 
the greater the 
risk of adult adult risk of adult adult 
obesity



Assessing changes in child growth Assessing changes in child growth 
• Used BMI percentile and weight categories 

• Each BMI measurement was converted into a 
percentile of UK 1990 reference population

• For each child, change in percentile and weight 
category between each sweep was calculated to 
identif  de iations f om the UK 1990 g o th identify deviations from the UK 1990 growth 
patterns 

• Changes in percentile and weight category were 
considered as reflecting: 
• Increase (Obesogenic)( g )
• Decrease (Leptogenic)
• No change



Defining marked deviation in child weight 
t tstatus

Deviation BMI percentile Weight category

Leptogenic >10 percentile 
decrease per year

Obese        

Overweight
-------------------------
Obese/overweight

Healthy weight
Obesogenic >10 percentile Overweight/obese 

increase per year
Under-/Healthy weight
-------------------------

Obese

Overweight



ResultsResults
• 66% of the children’s BMI percentile • 66% of the children s BMI percentile 

remained consistent with the UK 1990 (Tim 
Cole) cohort)

• However, the GUS median BMI percentile was However, the GUS median BMI percentile was 
the 70th percentile of the UK 1990 cohort –
showing upward population shift

• Children who were already obese by 3-4 
years of age were most likely to stay obese



ResultsResults
Significant risk factors for deviation in growth Significant risk factors for deviation in growth 
were:

• Gender – girls were more likely to show 
obesogenic growth than leptogenic

• Ethnicity – children who were not white 
were more likely to show leptogenic growth y p g g
(small numbers!)

N t b i  b tf d i d dd  f • Not being breastfed – increased odds of 
obesogenic growth



ResultsResults
• Maternal obesity – increased odds of 

obesogenic growthobesogenic growth

• Mother smoked during pregnancy – increased Mother smoked during pregnancy increased 
odds of obesogenic growth

Family size, SIMD quintiles and birthweight 
were not significantg



Implications of the results for 
childhood obesity prevention

d f f l h f• Evidence of a significant population shift in BMI 
percentile – should growth curves be updated to 
reflect current trends? reflect current trends? 

• Rose’s two approaches to preventionpp p

• Population-wide approach? 

• High risk strategy? – Maternal weight status, 
ki  d t b tf di   ibl  smoking and not breastfeeding are possible 

targets for intervention



Questions?Questions?
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