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……. reviews the epidemiological, social and 

biological evidence to see which experiences at 

different stages of the life course may contribute 

to the development of chronic disease and other 

aspects of adult health. …

Kuh & Ben-Shlomo, 1997

“Life-course” epidemiology



• Latency: (programming, lag, sleeper) strong 

effects of discrete events usually in early life.

• Pathway: early environment life trajectories 

adult socio-economic position.

• Cumulative: duration of exposure, accumulation & 

interaction of risks (vulnerability, susceptibility)

Power & Hertzman, 1997

Life-course models



Developmental synthesis

adaptive developmental plasticity and human disease. 

Gluckman et al. Lancet 2009



Birth weight & BMI at 7 & 33y
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Maternal smoking in pregnancy 

BMI (top 10%) at 7 and 33y (ORs)
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Physical & emotional abuse

child – adult BMI sd-score 
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Social class

child – adult BMI sd-score 

Difference in mean sex-standardised SD-scores 

(exposed v unexposed)

BGA used for 0y; BMI other ages.
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Life course influences: coronary heart disease

Classical risk factors (smoking, hypertension, 

cholesterol, obesity, physical inactivity)

Diabetes & insulin resistance syndrome

Abdominal obesity

Dietary fat

Binge drinking

Factors unique to women (parity, menopause)

Poor lifetime socioeconomic conditions

Short height & leg length

Accelerated postnatal growth

Poor growth in uteroAge



Life-course and ageing

Maintenance of functional capacity

Stein & Moritz

WHO Ageing & Health 1999



Opportunities and challenges

– replicate findings (standardise methods).

• different life stages (ages) → when do influences exert effect(s)

– pooling data → increase sample-size → investigate 

issues otherwise unable to address 

• sub-groups

• precision of estimates

• genetic studies 

– longitudinal phenotypes are essential to understand 

biological development 

– investigate changing influences and consequences over 

time. 

bringing cohorts together



Body-mass index

cause-specific 

mortality in

900,000 adults 

57 prospective

studies

Prospective Studies 

Collaboration

Lancet 2009



Opportunities and challenges

– replicate findings (standardise methods).

• different life stages (ages) → when do influences exert effect(s)

– pooling data → increase sample-size → investigate 

issues otherwise unable to address 

• sub-groups

• precision of estimates

• genetic studies 

– longitudinal phenotypes are essential to understand 

biological development 
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bringing cohorts together



Ben-Shlomo & Kuh 2002

Multi-generational schema: influences of hierarchical and life 
course exposures on disease risk across three related individuals



Age trends in overweight/obesity

1946 and 1958 cohorts 
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Hypertension at 45y: 

BMI trajectory
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Diabetes risk & elevated HbA1c 

BMI & SD-BMI trajectories

-0.5

0

0.5

1

1.5

2

0 10 20 30 40 50

Age (years)
B

M
I 

z
-s

c
o

re

15

19

23

27

31

35

0 10 20 30 40 50

Age (years)

B
M

I 
(k

g
/m

2
)

diabetes risk

no diabetes risk

elevated HbA1c

not elevated HbA1c

Power & Thomas, 2007



Challenges

– replication /combination

– changing influences & 
consequences over time 

– co-operation/consortia

– capacity building: skills base 

– governance structures

– funding

 depends on 

• overlapping information

• comparability in meaning

• sensitivity to context

 management 

 expertise in study design, 
phenotypes, genetics, 
genetic epidemiology, 
biostatistics.

 data sharing – security, 
confidentiality

 resources for collation & 
monitoring

bringing cohorts together



Conclusions

By bringing together cohorts born at different times, studied 

over different periods of life 

• Scientific gains for understanding the origins of functional 

capacities, disease and disease progression

• Trick will be to retain the richness of individual studies, 

whilst gaining levels of comparability; to develop research 

capacity so that the full potential can be exploited.



Luxembourg, September, 2009



Challenges
bringing cohorts together

Psaty et al, JAMA 2007

“The effort to generalize from the genome assembly of base pair data to the 

epidemiological analyses of genotype phenotype data represents a bold 

experiment.”

“problems with data analysis …. interpretation …..some potential risks 

associated with the large scale release of genotype-phenotype data”.



1958 cohort

• all births one week in March 1958 (N~17000)

• nationwide coverage (England, Wales, Scotland)

• followed at ages 7, 11, 16, 23, 33, 42 years.

• disease risk assessed at age 45y in a biomedical survey

11971 937716033

Invited for biomedical Biomedical interviewsAlive/ in Britain 2003



BMI trajectories
1946 and 1958 cohorts

Dots - observed mean BMI

Solid lines - estimated BMI trajectories

Li, et al 2007
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Mother’s smoking in pregnancy

BMI 7-42y

Females (n=5905) 

adj. for social class, mothers BMI, 

birth-weight, breast-feeding

smoke vs. non-smoke      

F:    7y    0.3 kg/m2          

42y    0.9 kg/m2

M:   7y    0.3 kg/m2

42y   0.9 kg/m2
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Mean BMI by age
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Television viewing at 16y
males females

often vs. sometimes

M:  16y   0.08 kg/m2 45y  0.25 kg/m2

F:  16y    0.05 kg/m2      45y  0.43 kg/m2

diff between slopes:     sig males & females
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Opportunities and challenges

– replication of findings (standardisation of methods).

– pooling data → increase sample-size → allows 

investigation of issues otherwise unable to address 

• sub-groups

• precision of estimates

• genetic studies 

» longitudinal phenotypes are essential to 

understand biological development 

– allowing us to investigate changing influences and 

consequences over time. 

bringing cohorts together



Opportunities and challenges

• Magnitude of disease risk associated with gene variants

• Contribution of gene variants to the occurrence of 

disease

• Magnitude of disease risk associated with gene-gene 

and gene-environment interactions

• Human genome epidemiology studies depend on high quality 
phenotypic data 

• Longitudinal phenotypes are essential to understand 
biological development from a life course perspective



Social class

Males n=7718 Females n=7327

IV&V vs. I&II

M:  1.4 kg/m2 F: 2.1 kg/m2 at 42y
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Age trends in overweight/obesity

1946 and 1958 cohorts 
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……. Such an approach explores evidence for 

both programming during critical periods of 

growth and development and the cumulative risk 

attached to a number of different exposures 

throughout the life course.

Kuh & Ben-Shlomo, 1997

“Life-course” epidemiology


