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Study Rationale

Background

Evidence of the potential presence of a variety of pollutants
(EFA 2002)

European data scarce & sparse

Geographical coverage (mostly Scandinavia)
Di�erent measurements
Di�erent design and methods

Need for a standardized protocol to compare data from
di�erent countries/regions

Need for risk assessment (health measurements, risks and
perceptions)
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RATIONALE

Aims

Develop standardized protocols for assessment of indoor air
quality and health outcomes in schools

Demonstrate the feasibility of an European study

Provide preliminary data from a subset of European schools
with a variety of geographical, cultural and environmental
conditions

Promote awareness in school operators, families, communities
and policy makers
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Study design

6 Centers

4 Schools/center

2 Classrooms/school

Age 9-11

Questionnaires to all

Environmental measures

5 children/class clinical
measurements
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Environmental measurements

CO2 Q-Track sampler
Allergens dust Vacuum cleaner
Allergens air Petri dishes
Temperature Q-Track sampler
Humidity Q-Track sampler
Moulds/bacteria Nuclepore �lters
PM Dust-track and p-Track samplers
NO2 Passive samplers
Formaldehyde Passive samplers
Ozone Passive samplers
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METHODS

Questionnaires

Pupils:
Respiratory and irritative symptoms

Parents:
Also questions on familial and environmental factors

Teachers:
Characteristics of the school and classroom, school policies
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METHODS

Clinical studies Biomarkers

5 Children randomized per class:

Spirometry

Exhaled condensate (IL1, IL8, pH)

Allergic skin tests

Acoustic rhinometry

Nasal lavage

Tearscope & Break-up Time
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Survey
Environmental Studies
Health Outcomes
Perceptions
Asthma Friendliness

RESULTS

Study population

6 Surveys

21 Schools

46 classrooms

Suitable samples >95%

654 pupils

234 pupils with clinical data
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Health Outcomes
Perceptions
Asthma Friendliness

RESULTS

Di�culties

Di�erent languages

Di�erent school systems

Classwork organization
School size
Reading ability

Di�erent building construction

Ethical committees (3/6)

Privacy paranoia
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PM10

Levels > 50ug/m3 (Standard by US-EPA for long-term exposure) in 78% of
classrooms
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CO2

Levels > 1000ppm (Standard by ASHRAE for good IAQ) in 66% of classrooms
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Mechanical Ventilation
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Symtoms
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Nasal Patency
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Perceived Outdoor Air Quality
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Perceived Illumination
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Satisfaction
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Asthma Attacks at School
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Attack Location
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Management of Asthma Attacks

How were they managed by the school?

1 case: bronchodilator administered by a school nurse

2 cases: bronchodilator self-administered upon suggestion by a
school operator

All the other cases: no intervention by the school operators
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How asthma friendly are the schools?

Scool nurse: 1 school full time, 7 sometimes, all the others
never

Written policy about IAQ:1 school

Written policy about carryng asthma medications:1 school

Written policy about asthma attacks:1 school

Information on asthma to school operator and pupils:none

Children known to have asthma: 11 (while 55 reported current
asthma)
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CONCLUSIONS

Studies on the e�ect of school environment in Europe are
possible

Poor ventilation is common in European schools

Poor ventilation is associated with relevant clinical outcomes

Air quality is better with schools with mechanical ventilation

Schools are unprepared and unfriendly to asthmatic children
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Questions?
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