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Why are social scientists interested in biological
data?

As outcomes:

Growing interest in determinants of health behaviours and outcomes

e.g. socio-economic differences in a range of health outcomes ,or engagement in
risky behaviours (smoking, drinking, drug use), especially among young people

Potentially more accurate than self-reported measures
e.g. recall error or deliberate mis-reporting out of embarrassment or to “look cool”

As sources of exogenous variation (Mendelian randomisation):

Identifying the causal impact of particular characteristics or
behaviours is challenging because they are not randomly allocated

Growing awareness of genetic influences — potential use of genetic
markers as instruments for these characteristics or behaviours

e.g. body mass or substance abuse
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Why ALSPAC?

Rich biological and social information from multiple time points

Started following mothers during pregnancy, so can consider ante-
natal/in utero factors; cohort members now in their early 20s

Has followed up cohort members and their families regularly using
self-report questionnaires and via clinic sessions

Is at the forefront of linkage to administrative data, both biological
and socio-economic (e.g. education and health records)

Potential downside: not nationally representative
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Case study 1: biological data as an outcome

Month of birth differences in engagement in risky behaviours
Well known that children born at start of academic year tend to do
better in exams than those born at end of academic year

e.g. Crawford et al (2007, 2011) for England

Growing awareness of differences in non-cognitive skills . . .
e.g. Crawford et al (2011); Chen et al (2013); Muhlenweg (2010)

... and engagement in risky behaviours too
e.g. Argys & Rees (2006); Crawford et al (2011); Landerso et al (2013)
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What can biological data add?

Most studies tend to rely on self-reported measures of
engagement in such behaviours

e.g. How many cigarettes do you usually smoke per day? When was
the last time you got drunk? Have you ever taken drugs?

Responses vary depending on mode of interview, who else is in the
room when they respond; may also be subject to recall bias

Biological data offers the possibility of confirming responses

e.g. cotinine levels for smoking behaviour
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Ongoing work: Crawford, Greaves & Parey (2013)

Smoking, Drinking and Drug Use survey (SDD)

Random sample of secondary school pupils (approx. 6,000/ year) in
England, Wales, Scotland; clustered at school level

Repeated cross section: biannual between 1982 and 1998 and annual
since then (1988 onwards available on ESDS)

Questionnaire with emphasis on smoking and drinking

Supplemented with cotinine sample and diary

ALSPAC
Approx. 14,000 kids born 1 April 1991 to 31 December 1992 in Avon

Split across 3 academic cohorts -> 2 discontinuities in year group

Multiple questionnaires and biological samples (not yet available) for
both cohort members and their parents (especially mothers)

Plus rich background characteristics and links to educational attainment
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Summary statistics from SDD
(1988-99 England and Wales only)

AL YEAR T YEAR B YEAR 9 YEAR 1O YEAR 11

SMOKING FREQUENCY

EVER 042 015 030 0.43 0.55 065
OMNCE o7 011 O.18 020 019 018
PAST 010 0.03 LRy o1l .13 0.14
<= 1 Cla PW 005 0.01 003 0.05% 0.aw 0.i0E
1-6 Cla PW 0.03 0.0 0.0l 003 .05 0Jns
> 6 Cla PW o.oF 0.0 0ol .04 011 018
SHARE OF FRIEMNDS

ALL o022 0.1 0.0l 0.0z 0.0 005
MOST o.14 D02 OuDGE 014 021 oz¥
HALF o1z 0.03 OuDGE 0o.11 L1 021
A FEW 025 022 0.35 i e 0.0 035
MNOME 0.=7F o.F2 051 031 0O.18 0.11
LOTIDINE SAMPLE

UNDETECTED 0.=4 0.38 037 0.25 .34 0zs
PASSIVE 055 .60 0.59 0.58 051 049
HIGH i i B 002 LR 008 015 o2z
CIGS IN DiARY 016 0.03 U 013 023 031

Source: Crawford, Greaves & Parey (2013)
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The importance of accounting for age.. ..

Within cohort comparison: those born in
September are just over 14, those born in August
are just over 13 at time of survey

2

1

Mean smoke cigarettes nowadays

ALn Sep ALg Sep ALg Sep ALn Sep ALn Sep
Year ¥ Year 8 Year 9 Year 10 Year 11

Source: Crawford, Greaves & Parey (2013)
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The importance of accounting for age.. ..

2

Across cohort comparison: both
August and September borns are
just over 13 at time of survey

1

Mean smoke cigarettes nowadays

ALn Sep ALg Sep ALg Sep ALn Sep ALn Sep
Year ¥ Year 8 Year 9 Year 10 Year 11

Source: Crawford, Greaves & Parey (2013)
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Case Study 2: a source of exogenous variation

Link between child adiposity (fat mass) and educational
attainment by researchers from Bristol using ALSPAC data

von Hinke Kessler Scholder, Davey Smith, Lawlor, Propper &
Windmeijer (2011), Genetic Markers as Instrumental Variables,
CMPO Working Paper No. 11/274

Use genetic variation in two SNPs — FTO and MC4R — as
instruments for adiposity/fat mass

Underlying reasoning is that variation in SNPs is random (or at least
unrelated to educational attainment) but also predictive of adiposity
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Genetic predictors of fat mass

o

20.8% 98.398
1T CT/CC 15.6% 98.998
TA T 27.4% 99.963
TA CT/CC 20.4% 100.654
AA T 9.2% 100.990
AA CT/CC 6.6% 102.378

Source: von Hinke Kessler Scholder, Davey Smith, Lawlor, Propper & Windmeijer (2011), Genetic Markers as
Instrumental Variables, CMPO Working Paper No. 11/274

*  Strong relationship between risk alleles and fat mass

*  Those with neither have lowest fat mass; those with both the highest
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But are such predictors strong enough?

Find a significant negative relationship between fat mass and
educational attainment that becomes positive and insignificant
once they use genetic markers to instrument for adiposity

Suggests some caution may be required:

Are differences in genetic markers able to explain enough variation in
the risk factors of interest to make results economically important?

Are existing sample sizes large enough to detect significant results?
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