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Hokkaido Cohort

2002-2005

5-6
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Tohoku Study of Child Development
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2002-2006
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2) 3)
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Prevention and Incidence of Asthma and Mite Allergy
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1. Generation R

Cohort Name:
Principal investigator:

Website:

11 14

WHO

Generation R

Albert Hofman

Department of Epidemiology & Biostatistics
Erasmus Medical Center

Erasmus University
http://www.generationr.nl

2. Prevention and Incidence of Asthma and Mite Allergy (PIAMA)

[

Cohort name:
Principal investigator:

Website:

]

PIAMA

Bert Brunekreef
The Institute for Risk Assessment Sciences (IRAS)
Centre for prevention and health services research
Utrecht University



. The Norwegian Mother and Child Cohort Study (MoBa)

[ ]
Cohort name: The Norwegian Mother and Child Cohort Study
Principal investigator: Per Magnus

Norwegian Institute of Public Health
Division of Epidemiology
Website: http://www.fhi.no/tema/morogbarn

. Danish National Birth Cohort: Better Health for Mother and Child (BSMB)

[ ]
Cohort name: Bedre sundhed for mor og barn
Principal investigator: Mads Melbye
Statens Seruminstitut
Website: http://www.bsmb.dk
. Children's environmental health [ 1]
Medical Officer: Jenny Pronczuk
Public Health and Environment, World Health Organization
Website: http://www.who.int/ceh/en/
2 -
MoBa
BSMB
4,698,000 1.80 UN,
2000-2005 56,000 UN, 2000-2005
5,442,000 1.76 UN,
2000-2005 65,000 UN, 2000-2005
GP General
Practitioner GP
GP
birth, medical, hospital discharge , etc.



90,000  1999-2007 9 101,042  1997-2002

GP General
practitioner GP
GP GP
15
18
20
R
16,419,000 UN, 2007 1.73
UN, 2000-2005 199,000 UN, 2000-2005
midwife)
60
56 4,300
5



9,778 1,232 2002-2006

1-4
4-12 12-20

25
focus cohort

STAR Stichting Trombosedient &Artsenlaboratorium
Rijmond -Medical Diagnostic Center

PIAMA

4,146 Intervention study, 855 (1996-1997 ) 8



Heel-prick blood
DNA

Institute for Risk
Assessment Sciences RIVM

Sanquin Research

MoBa

The Norwegian Mother and Child Cohort Study (MoBa)

Table 1
Examples of exposures and health outcomes to be investigated in the Norwegian Mother and
Child Cohort Study.

Examples of exposures Examples of diseases
Medication Pelvic pain
Hereditary factors Congenital malformations
Infections . Stillbirth

Dietary factors Premature birth
Environmental toxins Cancer

Physical activity Diabetes

Work situation Asthma/allergy
Occupational hazards Rheumatism
Interpersonal relationships Depression

Personal habits Breast cancer

Protocol--The Norwegian Mother and Child Cohort Study

100



45 18
77
13-17
22
30
18
3 7
22
17
-85 DNA -25

discharge registry
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BSMB

GP

GP

30

Danish National Birth Cohort: Better Health for Mother and Child (BSMB)

18

95%

18

Tablel. Smailest detectable relative risk (RR) in a case-
control analysis nested within the cohort, using four controls
per case*

Exposure prevalence
among controls

Expected 10% 5% 1%
cases Outcome RR RR RR
3,400 All congenital .14 125 1.60
malformations
560 Genital malformations 1.5 1.7 2.7
150 Facial clefts 2.1 2.5 50
220 All child cancers 1.8 22 4.1
55 Leukaemia 31 39 9.4

The estimates are based on 80% power to detect the indicated
relative risk (or higher) at a testing level of 0.05 in a cohort
of 100,000 newborns.

*Sources: Sundhedsstyrelsen Sundhedsstatistk 1999: 3 and
Basso et al. Am J Epidemiol 1999; 150: 598-604.

Scand. J. Public Health 29 300-307. 2001.
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Danish National Research Foundation
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The Parentfood Organization

Generation R

1)

(2) (3) (4)

Table 9. Effects sizes in standard deviation that minimally
can be detected according to the prevalence of the exposure

Proportion Whole cohort Focus cohort
exposed (%) (n = 7000) (n = 700)
50 0.067 0.212
25 0.077 0.276

10 0.112 0.353

5 0.154 0.486

1 0.337 1.064

The presented effect sizes are detectable proportions of the
standard deviation with a type I error of 5% and a type II
error of 20% (power 80%).

Table 10. Relative risks that minimally can be detected according to the prevalence of the exposure

Incidence (1 year) of outcome of interest

‘Whole cohort (n = 7000) Focus cohort (n = 700)
Proportion exposed (%) 10% 5% 1% 10% 5% 1%
50 1.23 1.33 1.83 1.83 2.28 4.94
25 1.26 1.38 1.94 1.96 2.46 5.41
10 1.39 1.56 2.42 2.48 3.26 7.92
5 1.55 1.80 3.09 3.20 4.39 11.74
1 2.36 3.04 6.83 7.75 11.61 37.55

The presented effect sizes are detectable relative risks with a type I error of 5% and a type II error of 20% (power 80%).

European Journal of Epidemiology 21, 475-484. 2006.
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Table 1. Main outcomes per research arca

Growth and physical development
Fetal growth patterns and organ development
Pregnancy complications
Postnatal growth patterns
Obesity
Risk factors for development of cardiovascular disease
Risk factors for type 2 diabetes
Behavior and cognitive development
Maternal and paternal psychopathology
Fetal and postnatal brain development
Behavior, psychopathology and cognition
Neuromotor development
Chronic pain
Attachment
Stress reactivity
Diseases in childhood
Infectious diseases in childhood
Development of the immune system
Asthma and asthma related symptoms
Paroxysmal neurological disorders
Health and healthcare
Quality of life
Health care utilization
Effectiveness of screening programs

Table 2. Main determinants

Biological determinants
Parental anthropometrics and blood pressure
Fetal and postnatal growth characteristics
Endocrine and immunological factors
Genetic variants

Environmental determinants
Maternal and childhood diet
Parental life style habits (including smoking,
alcohol consumption)
Housing conditions

Social determinants
Parental education, employment status
and household income
Parental marital status
Ethnicity




Enrolment
Mothers: 9,778
(8,880 in pregnancy, 898 at birth of their child)
Partners: 6,347

Data collection in mothers (n = 8,880}

Visits

Early pregnancy: 76% (n = 6,748)
Mid-pregnancy: 93% (n = 8,241)
Late pregnancy: 93% (n = 8,270)

Blood samples
Early pregnancy: 72% (n = 6,398)
Mid-pregnancy: 86% (n=7,616)

Questionnaires

Mother 1: 91% (n=8,116)
Mother 2: 81% (n = 7,229)
Mother 3: 80% (n=7,145)
Mother 4: 77% (n = 6,830}

Data collection in partners (n = 6,347)

> Prenatal visits: 100% (n = 6,347)
I . - Blood samples: 84% (n = 5,326)
1,195 mothers living outside definite . K
Questionnaires: 82% (n=5,177)
study area and excluded from le—
postnatal follow-up
Live births 98%
Induced abortion 0.3%
Fetal, parinatal losses 1.1% [—
Loss to follow-up (prenatally)  0.7%
'

Expected number of mothers and children eligible
for postnatal follow-up studies
8,411 (see text)

Figure 2. Participant enrolment and measurements in the first phase.



Table 3. Assessments in the prenatal phase

Assessments in mothers
Physical examinations: height, weight, blood pressure
Questionnaires: socio-economic status, ethnicity,
housing, living conditions, diet, medical history, family
history, drug use, life style habits, use of medical services
Interviews: expectations of parents to be (only in
focus cohort)
Biological samples: blood and urine samples
(storage, DNA)
Fetal ultrasounds: gestational age, fetal growth and
in the focus cohort fetal brain, heart and kidney
development, fetal blood flow distribution and
placental function
Assessments in partners
Physical examinations: height, weight, blood pressure
Questionnaires: socio-economic status, ethnicity,
housing, living conditions, medical history, family
history, drug use, life style habits,
Use of medical services
Interviews: expectations of parents to be (only in focus
cohort)
Biological samples: blood samples (storage, DNA)
Assessments in newborns at birth
Physical examinations: weight
Cord blood sample (storage, DNA)

‘Table 4. Assessments in mothers, their partners and their children in the prenatal phase

Early pregnancy Mid-pregnancy Late pregnancy Birth
Mother
Physical examination + + +
Questionnaire + + +
Interview F
Fetal ultrasound examination + - + +
Additional detailed fetal ultrasound F
Blood sample + +
Urine sample + + +
Partner
Physical examination +
Questionnaire +
Interview F
Blood sample +
Child
Physical examination +
Cord blood sample +

+ = Assessment in whole cohort.

F = assessment only in focus cohort.

Early pregnancy: gestational age <18 wecks; mid-pregnancy: gestational age 18-25 weeks; late pregnancy: gestational
age 225 weeks.

European Journal of Epidemiology 21, 475-484. 2006.

GIS Geographic Information System



STAR

PIAMA

Prevention and Incidence of Asthma and Mite Allergy (PIAMA)

8 50%
1.5 33
200 50
50 Prenatal Health Clinics 12,000
10,819
10,232 2,949 28.8% " atopic”
1,986 965 855

42% 472 49% 5,084 non-atopic 2,819

55%

1996 1997
3 90%



Phase I: screening

Phase iI: Recruitment
invited to participate

Recruitment

10,232 pregnant women

2,949 atopic
pregnant women

2,949 atopic
egnant women

7.283 non-atopic
pragnant women

5,084 non-atopic
pregnant women

Agreed to participate

1327 atopic
pregnant women

2,819 non-atopic
pregnant women

Random allocation Into intervention 855 472 2,819

high-risk children high-risk children fow-rigk children
and natural history cohorts {ntervention Study Natural History Study Natural History Study
Random allocation within l
. 50% 50% 472 625 2,194
intervention and natural history high-risk high-risk high-risk low-riek Jon-tisk
cohorts intervention group| placebo group contro! group with home visit questionnaire only

Fig. 2. The Prevention and Incidence of Asthma and Mite Allergy (PIAMA) recruitment scheme.

Brunekreef B. et al, (2002) The Prevention and Incidence of Asthma and Mite Allergy (PIAMA) birth
cohort study: Design and first results. Pediatr. Allergy Immunol 2002: 13 (Suppl. 15): 55-60.

Recruited: 3291

« entry questionnaire: 3289
« 3 months q sent: 3283

« 3 months q rec'd: 3174

« 1yrqsent: 3243

« 1yr qreceived: 3029

* 2yrqsent: 3167

» 2yr qreceived: 3053

« definitely lost: 8
« definitely lost: 40 (+8=48)

« definitely lost: 76
(+48=124)

Fig. 4. Loss to follow-up in the Prevention and Incidence of

Asthma and Mite Allergy (PTAMA) ‘natural history’ cohort.

Brunekreef B. et al, (2002) The Prevention and Incidence of Asthma and Mite Allergy (PIAMA) birth
cohort study: Design and first results. Pediatr. Allergy Immunol 2002: 13 (Suppl. 15): 55-60.

IgE
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PIAMA

PIAMA Observation Scheme

STUDY
POPULATION
STUDY TIME

FRAME

Intervention

Study
Intervention

Group

Natural History

Intervention Natural History Study
Study Study non-atopic:
Placebo Group Atopic control with home
visit

Atopic control
non-atopic:
Questionaire
only

2 Month before
Birth

Questionnaire,
Covers, Dust,

Questionnaire,
Covers, Dust,

Questionnaire

Questionnaire

Questionnaire

Visit Visit
3 Month after Questionnaire, Questionnaire, Questionnaire, Questionnaire, Questionnaire
Birth Dust, Visit Dust, Visit Dust, Visit Dust, Visit

1 Year after Birth

Questionnaire,
Examination,
Visit, Dust

Questionnaire,
Examination,
Visit, Dust

Questionnaire

Questionnaire

Questionnaire

2 Years

Questionnaire

Questionnaire

Questionnaire

Questionnaire

Questionnaire

3 Years

Questionnaire

Questionnaire

Questionnaire

Questionnaire

Questionnaire

4 Years

Questionnaire,
Examination,
Visit, Dust

Questionnaire,
Examination,
Visit, Dust

Questionnaire,
Examination,
Visit, Dust

Questionnaire,
Examination,
Visit, Dust

Questionnaire

5 Years

Questionnaire

Questionnaire

Questionnaire

Questionnaire

Questionnaire

6 Years

Questionnaire

Questionnaire

Questionnaire

Questionnaire

Questionnaire

7 Years

Questionnaire

Questionnaire

Questionnaire

Questionnaire

Questionnaire

8 Years
End of Study

Questionnaire,
Examination

Questionnaire,
Examination

Questionnaire,
Examination

Questionnaire,
Examination

Questionnaire,
Examination

Fig. 3 The Prevention and Incidence of Asthma and Mite Allergy (PIAMA) abservation scheme.
Brunekreef B. et al, (2002) The Prevention and Incidence of Asthma and Mite Allergy (PIAMA) birth cohort
study: Design and first results. Pediatr. Allergy Immunol 2002: 13 (Suppl. 15): 55-60.
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PIAMA

Topic Strength Limitation

e Diet and physical e Included in o Not validated
activity questionnaire
e  Environmental e Includes passive
exposures: home smoking
characteristics, pets, Validated
combustion products, Rest: used frequently

siblings, daycare,
passive smoking

e  Circumstances of birth Registered during

check-up
e Respiratory and e Validated for 7-12 years o Not validated at early
eczema of age age
ISAAC Standardized Longitudinality not
Worldwide application validated "Too
European?"
e Respiratory, allergy, e Validated and
and eczema in parents standardized

and siblings

ISAAC and European
Community Respiratory
Health Survey

e  Other: quality of life,
health services use,
and so on

'National Children’s Study Workshop Methods for the Assessment of Asthma-Related Health Outcomes.
May 27-28, 2004. Rosen Centre Hotel Orlando, FL'
http://www.nationalchildrensstudy.gov/events/ncs_assembly/2004_May/Asthma-outcomes052004.cfm

Institute for Risk Assessment Sciences
RIVM
Sanquin Research

rational
PIAMA
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WHO

2007 11 12

WHO WHO
WHO Medical Officer  Jenny Pronczuk
WHO

WHO

National Profiles on the Status of Child
Environmental Health
https://www.who.int/ceh/profiles/en/

Training Package for the Health Sector
http://'www.who.int/ceh/capacity/trainpackage/en/index.html

"Green Page"
http://'www.who.int/ceh/capacity/paedenvhistory/en/index.html

Integrated Management of Childhood Illness: IMCI

CEH Center)
http://'www.who.int/ceh/capacity/paedehcentres/en/index.html

Environmental Health Criteria 237, "Principles for Evaluating Health Risks
in Children Associated with Exposure to Chemicals" IPCS, 2006.
http://iwvww.who.int/ipcs/publications/ehc/ehc237.pdf

"Preventing Disease through Healthy Environments--Towards an estimate of



the environmental burden of disease" WHO, 2006.
http://iwvww.who.int/quantifying_ehimpacts/publications/preventingdisease/e
n/

Children's Health and the Environment--A Global Perspective, WHO, 2005.
http://whglibdoc.who.int/publications/2005/9241562927 _eng.pdf

21 WHO

POPs

300 5 160
100 100 / 30

"Preventing Disease through Healthy
Environments--Towards an estimate of the environmental burden of disease” WHO,
2006

102 85
24% 23% 14 36
8
800
30
2.2 WHO
CEH Center)

CEH
WHO Paediatric Environmental



Health Speciality Units —- PEHSU

WHO CEH
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" Patient's name: Addre:

{‘%2& ‘CHILDREN'S ENVIRONMENTAL INFORMATION- "GREEN PAGE" (DraftMay 04)
.7

Profezsional recording data (uame &
=3 Dhate of irth: lmm

With whem doe: the child live? Living environment: Odher data:

T: Beiche working?

BULDING:

- Home

- School o child-cars
- Recreatizn place

- Comumuniry
GIOGRAPHICAL
ARE4

FOOD

WATER QUALTTY
SOIL TYPE AND
QUALITY

EXCRETA
DISPOSAL

SOLID WASTE
DISPOSAL

FOBE

CEEADCALS

TRATEIC
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