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To investigate long-term effects of exposure to particulate air pollution (PM, ) in the

prenatal period and early infancy on:
« sensitisation to aeroallergens,

« respiratory symptoms,

« doctor-diagnosed asthma,
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Birth cohort

Avon Longitudinal Study of Parents and Children
(ALSPAC)

One of the largest and best characterised birth cohort studies in the world
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Avon Longitudinal Study of Parents and Children
(ALSPAC)

One of the largest and best characterised birth cohort studies in the world

« Longitudinal birth cohort recruited in pregnancy in the early 90s in Avon (Bristol), UK
(babies born 15t April 1991 - 315t December 1992)
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Avon Longitudinal Study of Parents and Children
(ALSPAC)

One of the largest and best characterised birth cohort studies in the world

Longitudinal birth cohort recruited in pregnancy in the early 90s in Avon (Bristol), UK
(15t April 1991 - 31st December 1992)

« 14,541 women agreed to take part and gave birth to 14,062 live born infants of which
13, 985 survived to the end of the first year

« Followed intensely with self-completed questionnaires (until the age of 7 years)

« From age 7 years dedicated research clinic, annually for measurements of health,
psychological and development outcomes:

lung function test at
~8 years and ~15 years
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Air pollution exposure i st

As part of the study on Effects of early life exposure to particulates on respiratory
health through childhood and adolescence we aimed to:

1) determine PM,, (particles <10 pm in diameter) exposures during the critical
periods of lung development:
« Fetal period (pregnancy trimester specific)
« Early infancy (0-6 months) and
« Late infancy (7-12 months)

2) long-term (i.e. periods of T-year or more) exposures up to age ~8 and ~15 when
assessments of asthma, lung function and bronchial responsiveness, and
sensitization to allergens were made at follow-up clinics.

ALSPAC Media Images



Air pollution exposure
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Small Area Health

Residential history

« To account for residential mobility during
pregnancy, information on residential
address history is essential.

 Some countries collect detailed
information on residential mobility as part
of national registries.

« Cohort studies may need to collect such information retrospectively which might be
resource intensive and prone to recall bias.

e« An alternative source is the cohort contact database; administrative database
designed to audit current addresses, not to track past ones.

« ALGAE Protocol: ALgorithms for Generating Address histories and Exposures



Residential history

Reconstructing address history for
each cohort study member using the @ # @ - @
contact database:

405 Main St 22 Pine St Daisy Rd

« A person needs to occupy exactly Sent: Sent:
one location for each day of their 06-07- 16-05-

98 99
exposure period )w >\/(

« Gaps and overlaps may be
significant sources of exposure
misclassification

Received:

) .. ] Received: 10-05-99

Inside the tables of the administrative 09-07-98
asontd | startamte | enacate | pdoress
m®
34657 [ % ,
34657 09-07-98 405 Main St .
Cohort admin

34657 10-05-99 18-06-99 22 Pie Street
34657 15-06-99 04-04-01 22 Pine St
34657 05-04-01 Daisy Rd

34657



Address cleaning

« Start date stronger signal then end data
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Address cleaning

Assessing exposure measurement error
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a
Overlap:
a
a

n+1

10

11

10

11

12

12!

14

15

16

12

13

14

days of
contention
opportunity cost
» dn 10]11 l_ exposure
An+1 12(13(14|15(16
9 )
v

assigned exposure

10|11

an
» i

A1 1211314

assig/e(: exposure

opportunity cost
exposure




Trimester-weighting

s N .
cleaned, contiguous address records Exposure calculation:
l * mean
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Pregnancy trimester and early life calculations:
Start date End date
Trimester 1 Date of conception Date of conception + 91 days
Trimester 2 Date of conception + 92 days Date of conception + 183 days
Trimester 3 Date of conception + 184 days Date of birth - 1day
Early infancy Date of birth Date of birth + 6 months - 1 day

Late infancy Date of birth + 6 months Date of birth + 1 year - 1 day



Results

PM10 (ug/mA3)

We reconstructed residential address histories for 14,062 pregnant women based on

45,771 unique addresses

4,059 women moved out of the study area and were excluded from the analysis

We assigned trimester-specific PM;, exposures for the remaining 10,003

pregnancies

1,447 women (14.5%) changed address during their pregnancy

31% of pregnancies had no days changed, 50% had one day changed.
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The ALGAE Protocol imperial College o
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An automated protocol for assessing early life exposures in longitudinal cohorts

Home Methodology Protocol Design Using ALGAE Adapting the Code Testing About Us

Adapt the Code

We expect that there are three main ways that projects may want to adapt the ALGAE protocol to better suit their needs:

o adjust life stage boundaries for early life analyses
* add or remove life stages for the later life analysis
e change one or more of the pollutants

Here we provide some suggestions about how you would do these tasks. Please note however that any changes you make to the code will likely cause the test

suites to fail.

How do | change the life stages?

The easiest way to learn how to change the life stages is to look for the tag "#CHANGE_LIFE_STAGES" in the code base. It will take you to the part of the code in
the function early calc life stages that specifies default stages of T1, T2, T3 and EL.

Definitions of life stages will appear like the following snippet of code:

SELECT
person id,
'T2' AS life stage,

birth date,
(conception date + INTERVAL '92 days')::date AS start date,
(conceptionfdate + INTERVAL '183 days')::date AS end date

In this case, if you wanted to change the name of the life stage 12 to Trimester 2, you would first do a global search-and-replace on the phrase "T2" with
"Trimester 2". If you wanted to change the temporal boundaries, you would adjust the numbers in the phrases '92 days' and '183 days'. Remember: however
you change the temporal boundaries for a life stage, ensure that they are temporally contiguous with other life stages.
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https://github.com/smallAreaHealthStatisticsUnit/algae
https://github.com/smallAreaHealthStatisticsUnit/algae
https://github.com/smallAreaHealthStatisticsUnit/algae
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