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Introduction

The European Study of Cohorts for Air Pollution Effects (ESCAPE) is an EU funded project that will link air pollution exposures to health effects in a series of ongoing cohort studies in Europe, coordinated by prof. Brunekreef at IRAS, Utrecht University, the Netherlands. The study is described at the project website, www.escapeproject.eu. In ESCAPE, we will be estimating ambient concentrations of PM2.5, PM10 and NOx at the home address of study participants. We will do this by conducting measurements in a large number of study areas at 20-40 locations per area. These measurements will be used to develop stochastic models using Land Use Regression techniques.

Such models ‘predict’ ambient concentrations which is not the same as personal exposures. Measurement of personal exposure on a large enough scale for epidemiologic studies is not possible. However, the association between ambient concentrations and (components of) personal exposure can be investigated in smaller groups of subjects. This study, called the VE3SPA project (Validation of ESCAPE Exposure EstimateS using Personal exposure Assessment), will measure personal exposure to PM2.5 using active pumps, and NOx using passive samplers,  in volunteers residing in three selected study areas. Simultaneously the indoor concentrations of both PM2.5 and NOx in the homes and concentrations outside of the homes of these volunteers will be measured. 
1. Objectives
The objective of this study is to measure the personal exposure to PM2.5 and NOx for volunteers living in a busy street, at an urban background location and at a semi-urban/rural background location. We will ask volunteers to adhere to predetermined time activity patterns so that determinants of personal exposure can be systematically addressed. The results will be used to quantify the agreement between modelled outdoor concentrations at the home (work etc.) address and measured personal exposures. 
2. Study Design

This study will be conducted in three cities: in and near Utrecht, the Netherlands (NL), in and near Barcelona, Spain (ES) and in and near Helsinki, Finland (FI) to represent North, West and Southern European settings. In each of these areas, ambient PM and NOx measurements have been or will be carried out for ESCAPE. 

At each of the three locations measurements of PM2.5 and NOx (Table 1) are conducted indoors and outdoors at three different types of residential locations and corresponding personal exposures of the volunteers during three seasons (Table 2).
Table 1 Summary of pollutants to be measured in the study.

	Components
	Equipment
	Analyses

	PM2.5
	Active sampling on Teflon filter, cyclone, 3.5 l / min.
	Weighting, XRF, reflectance

	NOx
	Passive sampling using Ogawa-badge
	–


Table 2 Monitoring settings and number of samples in each of the three cities

	Monitoring settings
	
	
	
	n

	Microenvironments
	Outdoors
	Indoors
	Personal
	3

	Seasons
	Warm
	Cold
	Intermediate
	3

	Residence type
	Busy street
	Urban background
	Semi-urban/Rural
	3

	Total measurement settings (3×3×3)
	27

	Volunteers per each residential type
	5

	Repeated measurements per subject (child + elderly)
	2

	Total samples per pollutant in each city (27×5×2)
	270

	Duplicates
	15

	Blanks
	15

	Reference site
	30

	Total number of measurements in each city (270+15+15+30)
	330


For PM2.5, we will use silent pumps and preseparation cyclones as in earlier studies. For NOx and NO2 we will use OGAWA badges. The same type of samplers will be used indoors, outdoors and for personal sampling. ESCAPE measurements will be completed in NL and ES soon, but the key is that ESCAPE will generate outdoor long term PM and NOx concentrations for all possible locations in the study areas and it is these estimates that we will validate with the direct personal exposure measurements. As we will be measuring elemental composition of the collected PM outdoors and indoors, and on personal PM filters, we will obtain a detailed picture of the extent to which PM from ambient origin penetrates indoors and determines personal exposure to PM.

Why volunteers? We want to know in detail what micro environments subjects spend time in during the measurements. We especially want to know the extent to which measured personal exposures deviate from outdoor concentrations estimated from the ESCAPE models, and what the determinants of such deviations are. In contrast to earlier personal monitoring studies of this kind, we will NOT recruit  representative members of the general public to carry out the measurements; in stead, we will recruit (and pay) volunteers to conduct the measurements according to predefined time activity patterns. The time-activity patterns will be constructed to be most like the normal (variation in) time activity patterns of the subjects participating in the various epidemiological studies, i.e. children and (mostly) elderly adults. The reason to do this is that past work has shown that it is very time consuming to recruit, instruct and maintain a pool of volunteers from the general population, and that the information obtained is sometimes not optimal in terms of distribution of relevant time activity patterns, micro environments, indoor sources etc. Because we know a lot about potential determinants of personal exposure already from previous studies, we will predefine the distribution of time activity patterns, micro environments and indoor sources that we are interested in.
We will investigate two time patterns, that of a primary schoolchild (7-11 yr) and that of an elderly (65+yr) non-working adult. These groups have been selected as they are important population groups in the cohort studies of ESCAPE. Exact time activity patterns will be prescribed to the volunteers, with the exact pattern representative of the pattern in the three countries. We will use time activity diaries and GPS recording to document the actual time activity patterns.

In selecting the 15 volunteers it is very important that their home addresses represent the variability in outdoor concentrations in the ESCAPE study. If there is little variability in outdoor concentration, we will not be able to investigate the correlation between ESCAPE modelled outdoor concentrations and personal exposure. Volunteers should be non-smoking and not live in a house with a smoker, as we are interested in the extent that ambient pollution affects personal exposure to outdoor generated pollution.
3. Sampling schedule
Measurements for PM2.5 will be carried out using active pumps and cyclones as in previous studies 


[1, 2] ADDIN EN.CITE . Averaging times will be 96 hours per sample. Volunteers will carry the equipment for two four-day periods during two weeks, and will do this in three different seasons (warm, cold, intermediate) as in the ESCAPE outdoor measurement program. 
NOx measurements will be carried out using Ogawa badges. Averaging times will be 96 hours to coincide with the PM2.5 measurements. The result will be a dataset that allows direct analysis of the association between measured as well as modelled ambient concentrations and indoor PM2.5 and NOx, and personal PM2.5 and NOx. 
We will measure three subjects simultaneously, one from each residence type. This will require 27 PM sampling units (9 per country). One ‘season’ can be covered in ~10 weeks per country. Also, in every country a reference point is installed that will measure during all measuring weeks. Extra equipment is needed for duplicate measurements and as a backup for equipment failure. This adds up to a total of 33 pieces of equipment. Table 3 shows a detailed example of the proposed measurement schedule for the Netherlands. Finland and Spain are free to use a different schedule, as long as the measurements will be done in three different seasons. The weather conditions in these countries will differ anyway and the measurement schedules in ESCAPE were also independently planned in every country.
When data is missing, the measurement preferably will be repeated. In the PM2.5 sampling SOP, the minimal amount of data for a specific sampling period that is still acceptable is outlined (75% of planned). 

Table 3.
Example of a time schedule in the Netherlands with 3 volunteers simultaneously, including indoor, outdoor and personal sampling. Every volunteer is measured 2 times 96 hours (Monday-Friday) per two week sampling period.
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3.1 Volunteers 

3.1.1 Volunteer selection

Five adult non-smoking volunteers (for instance: students) per city and residential site type need to be selected. Subjects need to be non-smoking adults not living with people who smoke. 

We prefer to recruit volunteers with a predictable schedule, most likely older year students or PhD students, who are able to follow our prescribed time activity patterns. 

To prevent drop-outs, commitment for participating in the whole study (3 times 2 weeks) is essential. For practical purposes, recruitment can be through notice boards, student and local newspapers, institute websites or mouth to mouth communication.
The eligible study area should coincide with a relevant area for ESCAPE. The area does not necessarily have to cover all cohorts in your country. In the Netherlands, we will select volunteers from the city of Utrecht and surrounding villages. In Finland, the Helsinki metropolitan area will be used. In Spain, the city of Barcelona including higher altitude quarters will be selected. 

The type of the building and the outdoor site characterisation are important for the selection of volunteers and need to be recorded as is done in ESCAPE. The locations should be chosen with care, it is very important to have enough outdoor air pollution contrast. Follow the ESCAPE guidelines for site selection to achieve this. For the busy street locations, homes in canyon streets are preferred over homes near a freeway. This is because the air quality in street canyons is less influenced by the wind direction. Since we are measuring during a mere 6 weeks in a year per location the influence of the weather conditions will have to be minimized, so the results can be extracted to the whole year.
The outdoor air concentrations can be predicted by existing models and by the ESCAPE models for as far as they are developed. Volunteers will be selected for their home address; the site type characterization and selection will be done according to ESCAPE site selection protocols (see ESCAPE manual page 12). 
An urban background site is defined as a site that is not influenced substantially by sources in the ‘direct vicinity’ of the site. In a circle of 50 meter around the site no more than 3000 vehicles should pass daily. An estimate of the daily traffic intensity for a road can be made by counting of the traffic intensity for 15-minutes between 9.00 AM and 3.00 PM on a weekday (see for a more detailed description: Van Roosbroeck et al. Atmos Environ 2007;41:3381-3394). Within a circle of 100 meter around the site no other important sources of PM and NOx should be present (combustion sources, construction works, small industries, district heating plant, parking lot/gar​ages etc.). The distance to large (industrial) sources should be considerably larger than 100 meter, depending on the specific emission characteristics (chimney height, temperature of flue gases). In order to obtain sufficient variability in the predictor variables, sites should be distributed well over the city, that is some sites in the city centre and several sites more in the suburbs of the city.

A street site is a site representing exposure to traffic pollution. Somewhat arbitrarily, a traffic intensity above 10,000 vehicles per day is considered a traffic site. Preferably, no other sources should be present. 
Select typical homes for your study area, e.g. not student homes or the single pre-1700 home in your area. Subjects should live in regular homes / apartments, i.e. not in retirement homes. 
Based on these broad guidelines the local partner will make a proposal that will be discussed in the working group at IRAS, CREAL and THL who will attempt to harmonize home and work selection across centres. 
3.1.2 Volunteer instruction and sampling schedule
Before a volunteer can participate in the study, it is useful that a technician visits the volunteer and fills in the home characterisation form and the outdoor site characterisation form. The home characterisation form and the outdoor site characterisation form can be found in Appendix 4 and 5, respectively. At the same time, the best place to install the indoor and outdoor equipment is chosen, to save decision time on the day the equipment is installed for the first time. Volunteers are asked to fill in a baseline questionnaire before the start of the first measuring period. Study participants are asked not to leave the study area during the measurements.
The equipment instalment at the houses of volunteers will take place on the first Monday of every two week measuring period. All activities that involve equipment managing are performed by technicians, except for the exchange of used batteries with new ones, when necessary. They can be installed on Wednesday by the volunteers themselves. The technician will call the volunteers to make sure they won’t forget. Measurements will be conducted according to the PM2.5 and NOx standard operating procedures (SOPs). On Friday, the batteries and filters are picked up. The next Monday, the technician installs the reloaded batteries and new filters. Wednesday is battery-switch day again and on the last Friday afternoon all equipment is picked up, to be placed with another volunteer the next Monday.
Participants are asked to complete a digital time activity diary to specify the locations and microenvironments they have visited. This serves as a check on whether the specified time activity patterns have been followed. By using a digital form, we can add summaries of time spent in each location per 24 hour for the volunteer, to aid in adhering to the desired time pattern (Appendix 2). Volunteers are further asked to fill in a short Questionnaire after each measuring day with questions about potential confounders, such as environmental tobacco smoke (ETS), cooking and cleaning activities and closed or opened windows. Participants are asked not to burn any candles or incense during the measuring days. 
The participants are allowed to leave the equipment in the bedroom or living room according to schedule, while they themselves are in another room of the house or even outside the house to go to the gym for example. It should be made clear that this is an exception; otherwise the temptation is big to leave the equipment for longer periods of time.  
The volunteers should be thoroughly instructed about following the time activity pattern and how to cope with the equipment. This can be done for example face-to face when visiting the volunteer before the start of the measurements, or by inviting the volunteer or a group of volunteers at the institute. An instruction day can be organised for example.
3.1.3 Time activity patterns

Each volunteer will be asked to follow 2 different time schedules. The first 96 hour of a measuring period will be reserved for a schedule following a time activity pattern based on primary school children (7-11 y). The remaining 96 hour period is based on a time activity pattern for elderly people (65+). Because the time activity pattern of weekends tend to be more diverse for a person and comparing between people, it is very hard to construct a universal weekend time activity pattern. Therefore no measurements will be done during weekends. 
In this design we can disentangle the potential deviation of the personal exposure from outdoor (modelled) exposure due to infiltration of outdoor air in the home and time activity patterns leading the subject to being away from home.

Division of the time activity patterns

Time activity patterns are based on several articles, depicted in table 4. 

Table 4
Overview of studies of time activity patterns of children, elderly people and other ages 
 ADDIN EN.CITE 
[3-16]
. The average amount of hours spent in several microenvironments per 24 hours is indicated.
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Goelen 2007 Flanders 0-2,5 18,3 0,5 5 0,3

12-18 y 16,5 1,0 6 0,5

Brasche 2001 Germany <7 17,6

Freijer 1997 Netherlands0-6 y 18,6 1,0 2,2 0,7 0,0

Spruyt 2006 Belgium 0-6 y 17,0 11,5 0,1 4,11 0,5 0,3

Noy 1987, raport lucht62Netherlands~3-6 y 17,3 12,8 1,5 2,6 1,7

Mean 17,6 11,5 0,8 4,4 2,2 0,6 0,3

Europe, Elderly

study Where age part h res indoorsbedroom h res outdh work indindoors otherh work outdh car

Triado 2009 Spain 65+ 13+, 9.01 h sleeping 9,01 5,7 (20%)

Brasche 2001 Germany >65 19,5

Freijer 1997 Netherlands55+ 18,2 1,5 1,5 1,2 0,0

Mean 18,8 9,0 1,5 5,7 1,5 1,2 0,0

Europe, Other
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Brunekreef 2005 Amsterdam 2,3 1,3

Helsinki 1,7 1,2

Lai 2004 Oxford 25-55 y 16,4 0,8 5,6 0,5 1,3

Brasche 2001 Germany all 15,7

7-12 y 16,2 0,9 3,7 1,0 0,0

Mean 16,1 #DIV/0! 1,4 5,6 3,7 0,7 1,0

Europe,  total

Mean 17,4 11,1 1,1 4,7 2,3 0,8 0,6
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study Where age part h res indoorsbedroom h res outdh work indindoors otherh work outdh car

Klepeis 2001 USA 18-64 (65%) 16,5 1,3 (+2,63)? 1,3

Williams 2000 Baltimore 65+ 18,4 9,8 3,9 2,0 0,5

Leech 1997 Canada children 15,4 1,3 2,4 2,8 1,4

Jenkins 1992 California >11 14,9 1,7 6,0 1,65 (1.44 enclosed)

Schwab 1990 LA all 14,9 1,2 3,4 1,7

Quackenboss 1984Arizona adults 15,7 3,3 1,9 2,0 1,1

Mean 16,0 9,8 1,9 3,9 2,4 2,0 1,2

Grand total

Mean 16,9 10,1 1,3 4,5 2,4 1,1 0,8


Table 5 gives an overview of the amount of hours that volunteers will be prescribed to spend indoors at home, indoors at school or work, outdoors and in traffic during the four different time activity patterns. The first pattern is based on a child that spends a normal day at school (7-11 years old). The second pattern is a pattern based on a time activity pattern for elderly people.

Table 5
The prescribed total number of hours spent in microenvironment, per 24 hours. 
	Country
	Pattern
	Bedroom home
	Elsewhere in the home 
	Indoors elsewhere*
	Outdoors 
	Commuting

	Netherlands
	Child
	11
	5
	6
	1
	1

	
	Elderly 
	8
	10
	4
	1
	1

	Spain
	Child
	11
	1-2
	8
	2-3
	1

	
	Elderly 
	9
	8
	5
	1
	1

	Finland
	Child
	11
	6
	5
	1
	1

	
	Elderly 
	8
	12
	3
	0,5
	0,5



The amount of hours spent in every microenvironment is obligatory for the participants. When there is evidence that time activity patterns differ systematically between countries, the average amount of hours spent in every microenvironment can be different per country. The exact time pattern (on what time of day e.g. an hour outdoors is spent) can also differ between countries, but this is less important than the total amount of hours. Every country will create their own specific time activity patterns, according to cultural differences. An example of a plausible primary school child time activity pattern for the Netherlands can be found in Appendix 1. Below the various micro-environments are further specified. 
When they are at home, volunteers are able to follow their own schedule. With the exception of the bedroom, we will not prescribe where in the home people should spend their time. In the time activity diary we will record where time was spent. With the child pattern the personal monitor is put into the bedroom to simulate exposure for a sleeping child. The volunteer can then spend time elsewhere. 

For the time spent indoors elsewhere, there will be a ‘fixed indoor’ location for every volunteer during the children’s pattern. This reflects the time spent at school. The importance of having a fixed known indoor location is that for this location the outdoor concentration can be modelled as well and thus we can evaluate whether we can improve upon the model based upon the home address only. 
Children typically go to school in the same neighbourhood as where they live. If a volunteer lives in the city centre but normally works at a regional background location, the sampled data may be unrepresentative for a school going child. Also, schools are ventilated in a different way than a normal home or office space. Therefore, for the child pattern a local school or library can be located where the volunteer can stay with the equipment or leave it there for a few hours. To mimic recess, the volunteer can come back to take the pump out for an hour at some point. 
For the elderly, we will not prescribe at what location they spend their time at the indoors elsewhere microenvironment. The volunteers will be stimulated to go to different types of locations. (For some, the indoors elsewhere location during the elderly pattern will be the same as with the child pattern, because they have a part-time job or classes they need to go to). Because we are tracking them with GPS, we have some idea where the volunteers have been.

We further need to allow some flexibility for the volunteer to spend time in another indoor location during the child activity pattern, e.g. for shopping. 
While following the child pattern, a minimal amount of hours spent at the indoors elsewhere microenvironment needs to be spend at the ‘fixed school location’. The remaining time reserved for the indoors elsewhere category can be spend at any other indoor environment other than home. For the Netherlands, the minimal amount of hours at the specified location is 5. For Spain the minimal is 6 hours and for Finland 4 hours. 
With outdoor time, leisure time outside is meant. For a child this is typically close to the home or school, e.g. playing outside on a playground. For an elderly person, this could be somewhat further from home. Activities could include sitting in their garden or park, walking or cycling in the forest.

In Spain, the time spent outdoors can vary between 2-3 hours. Children in Spain typically spend 2 hours of their time outside within school limits, for example at the school yard or sport field. The remaining hour can be spend at home or outside in the neighbourhood, depending on the season and/or the volunteer.
Commuting implies being on the road to travel to e.g. the indoor location. Commuting can be in motorized vehicles (car, bus, train or tram) or walking / cycling. We will not specify mode of transport, but will record in the time activity diary what mode of transport was used. The distinction between being outdoors and commuting is especially for the active commuting not strict. In the child pattern, “commuting” should largely be the time spent while travelling to (the pre-specified) indoor locations. If the location is very close, the trip can be done repeatedly to achieve the predetermined commuting time. For the elderly pattern, people can travel potentially further away from home. 
There should be flexibility day by day in the time patterns, as long as the time patterns over the 96-hour period agree well with the specified pattern. Subjects can therefore compensate between days. Study subjects should stay within their study area during the measurement weeks. Thus they can not go to another city while measuring. While following the child activity pattern, volunteers living in a regional area (e.a. Wijk bij Duurstede in the Netherlands) cannot go to the city centre (e.a. Utrecht city). With the elderly pattern, this is not prohibited. 
For these practical things specific solutions have to be found per particular case and the volunteers will have to be interviewed for possibilities before the selection of participants. 

3.1.4 Time activity documentation and GPS readings

A GPS logger is used in order to be able to pinpoint the locations where the participant has been. Appendix 2 shows the time activity documentation. This document has to be filled in by the volunteers every 24 hours to specify some of the activities they have been doing during the 96 hour measuring period. For every hour of the day, volunteers can fill in how many minutes they were at a specific location. 
A daily questionnaire has to be filled in by the participants too (appendix 3). The questionnaire includes data on ventilation systems and their operation as well as other factors affecting PM infiltration and indoor sources (cleaning, cooking etc).
Both the time activity documentation and the questionnaire can be filled in digitally in an excel file (TAD_child.xls or TAD_elderly.xls). The volunteers are asked to complete these every evening during the measuring. The excel file will be delivered on an USB stick and opened before the start of the measurements. The field worker will give the file a unique name and enters the participant ID and the start time in the file. Volunteers are asked to save the excel file on their computer and to make a back-up on the USB stick. The excel file could be named according to the following system:

NWXX-dd-mm-yy

N

= C for child pattern, or E for elderly pattern

W 

= country code (for example F for Finland)

XX

= participant ID 

dd-mm-yy
= start date

3.2 Air pollution monitoring

The preparation and analysis of the filters and badges will be performed in one central laboratory at the IRAS institute. A one day workshop has been organized to harmonize field work procedures January 2010.
3.2.1 PM2.5 measurement
Measurements will be made with BGI cyclones following procedures developed in the HEI, TRAPCA, Ultra and RUPIOH studies. All centres will use their own BGI 400 pump units. Each centre will get two new pumps supplied by IRAS. New GK 2.05 SH PM2.5 cyclones are bought by IRAS and distributed to the partners. Heated enclosures will be used for outdoor pumps during cold season when necessary. Weighing and reflectance measurements will follow ESCAPE SOPs. Excel files will be provided by IRAS which contain the relevant calculations. Two µm pore size Teflon filters are used that are pre- and post weighed. Next reflectance of PM2.5 will be measured. Teflon PM2.5 filters will be analysed by XRF for elemental content. Filters will be stored for potential future analyses of chemical composition and in vitro toxicity. 

Weighing will be performed at strictly controlled T and R.H. (200 C and 35% R.H. respectively) using a microbalance. Detailed QA/QC is included in our weighing SOP (available upon request). 
Reflectance of all PM2.5 filters will be measured according to SOPs used before (RUPIOH, TRAPCA, ULTRA). This SOP broadly follows the OECD protocol for Black Smoke measurements. Reflectance measurements have been shown to correlate well with actual measurements of elemental carbon and can be considered as a marker for traffic emissions (‘diesel soot’) in many areas.

Each filter will be measured at five standard locations and the average will be used in the calculations. Absorbance as defined by ISO 9835 will be calculated from the reflectance. 

A = ((A/2) / V) * ln (R0/Rf) * 105
with:

a
= absorption coefficient (m-1 * 10-5)

A
= loaded filter area (0.00078 m2)

V
= sampled volume (m3)

R0
= average reflectance field blank (%)

Rf
= reflectance sampled filter (%)

Reflectance measurements will be conducted after weighing. 
3.2.2 Elemental composition

The exposed Teflon filters for PM2.5, after weighing and reflectance measurements at Utrecht, might be analyzed with XRF for a suite of 35 trace elements (Na through Pb). The XRF analysis will be equivalent to procedures developed for ESCAPE. 
3.2.3 NOx measurement


NOx will be measured using Ogawa passive diffusion badges. The analysis is spectrophotometrically based upon the Saltzman method. We will use the SOP OGAWA protocol for NO-NOx Sampler. These samplers provide a separate concentration for NOx and NO2, and hence NO by subtraction. 
3.2.4 Personal sampling
The equipment for personal monitoring will be put in backpacks with noise reducing isolation. The PM2.5 cyclone will be attached to the shoulder strap from the backpack to be as close as possible to breathing height. The NOx badge will also be attached to a shoulder strap. 
3.3 Site criteria for the indoor and outdoor measurements

The reference site should be an urban background location, for criteria see the ESCAPE study manual. The most practical choice is to select the reference site already selected within ESCAPE. At this site, 96-hour samples of PM2.5 and NOx are performed during all sampling periods of the volunteers (3*5*2 = 30 periods). With these data corrections can be made for temporal differences in outdoor air pollution.

Criteria for the locations of the stationary measurements indoors and outdoors are based upon the RUPIOH study. 

Criteria for the outdoor site are:

1. As close as practical near the home (for ‘traffic’ homes within 2 meter)

2. For ‘traffic homes’, outdoor measurements should be conducted on the side of the home where the traffic is. For background locations both the front and backside of the home are acceptable

3. Sampling height (inlet) the same as the height of the living-room in the home if possible. 
4. The sampler inlet should be placed at least 20 centimeter from any vertical surface such as a wall
5. Inlet not near exhaust flues or vents

6. Sampler should not be placed near the drip line of trees

7. Inlet at least 0.5 meter from a low volume sampler inlet 

8. Safe from vandalism

Criteria for the indoor measurement site 
The indoor site should be chosen such that it provides a representative sample for the living-room (not a hot-spot). Criteria for the sampling site are:

· In the livingroom.

· At a height of between about 1 and 2 meters

· At least two meters away from doors, windows or other ventilation inlets

· In case of an open kitchen, at least two meters away from the kitchen area

· More than two meters away from sources (geyser, gas range)

· More than 20 cm away from a wall

· Not above a heating source

· Sampling inlets of two samplers not within 0.5 meter
· In a place that does not disturb the inhabitants too much

The last criterion is important because one of the important sources of data losses in indoor measurements is the fact that subjects disconnect the equipment temporarily. 

4. Data analysis
For each home location of the study volunteers, ESCAPE models will be used to estimate outdoor concentrations of fine particles (plus composition) and NOx. These models predict annual average concentrations, based upon GIS predictor variables.

The data collected in this study will also be transformed into “annual” averages, by averaging the three seasonal 96-hour personal exposure values for the children’s and elderly patterns separately. We will further calculate average residential outdoor and residential indoor concentrations from the three samples performed during the child pattern and the elderly pattern separately. We will also calculate one average residential indoor and outdoor value for each home. Finally, for each volunteer the average outdoor concentration at the reference site is calculated for the respective sampling periods, again separate for the child and elderly time pattern. 

The exposures estimated using the ESCAPE models for the home addresses from the volunteers will be linked to the measured average personal, outdoor and indoor exposure. In this way a dataset containing 90 observations of modelled and measured exposures will emerge: 3 (countries) * 15 (volunteers) * 2 (time patterns). Analyses will largely be performed stratified by time pattern.  The following key comparisons will be made:

· ESCAPE modelled outdoor versus VE3SPA measured outdoor

· ESCAPE modelled outdoor versus VE3SPA measured indoor

· ESCAPE modelled outdoor versus VE3SPA measured personal

This will be done for all measured pollutants: PM2.5, absorbance (soot), NO2, NOx and selected elements from the XRF analyses. Selection will be based upon previous studies on elements representative for specific sources. We will at least assess S, Fe, V, Zn and Si. We will prepare scatterplots and calculate the correlation between modelled outdoor and measured outdoor, indoor and personal exposure. Using linear regression analysis (with measured exposure as the dependent variable and modelled exposure the independent variable) we will adjust for other exposures (e.g. exposure to ETS) and temporal variation using the average concentration at the reference site. Regression slopes will be interpreted for the magnitude of the effect of outdoor on personal exposure. By comparing the correlation coefficients with measured outdoor, indoor and personal exposure conclusions can be drawn about sources of differences between modelled outdoor and measured personal exposure. We will investigate how much of the difference between personal and outdoor exposure is due to differences in time pattern and how much due to differences infiltration between homes. 

Comparisons in correlation between the child and elderly pattern and between countries will further be used in the interpretation.
The additional predictive value of applying the ESCAPE model to the other indoor addresses for predicting personal exposure will be evaluated using linear regression analysis with the modelled exposure at the residential address and the other indoor location. We will evaluate the increase in explained variation compared to a model including only the residential address. Within ESCAPE this could be the school or the work address. 
Further details will be developed during 2010 prior to the actual data analysis and included in a data analysis manual.
5. Linking the measurements with TRANSPHORM exposure modelling
Transphorm-study WP2.5 will develop probabilistic microenvironmental exposure models based on collected time-activities, ambient size-specific PM monitoring data (available at least from Helsinki and Augsburg, Germany) and corresponding infiltration and lung deposition functions.

The VE3SPA measurements will provide an important dataset for the exposure model validation if ambient size specific PM data from within the same metropolitan area is available. Each partner will check the availability of data. There is no budget to include these measurements if not already existing.
Additionally, infiltration of ambient PM is a strong function of air exchange rates, affected by the ventilation system type at each building and the occupant behaviour, including keeping windows open or operating mechanical manually controlled ventilation devices (e.g. cooker hood with fan).

6. Quality assurance / quality control

Quality assurance will include the preparation of this study manual, standard operating procedures for all field measurements, analysis of samples in one laboratory, a one-day training workshop for the field workers. A reference monitoring site will be selected in order to control for the weather. 

Field Blanks and Duplicates will be obtained from the continuous monitoring site (8) and some indoor sites (7). This will be done for every two-week measuring period in the first week; such that we obtain 15 Blanks and 15 Duplicates spread over the measurement year. 
The standard operating procedures will include detailed instructions on the measurement methods that will be applied. We will make use of the SOP’s that have been successfully developed in the framework of the ESCAPE, HEI, Ultra, TRAPCA and RUPIOH studies. The structure of these SOP’s will be followed in the current study as well. The SOPs that we will use are shown in table 5. 
The volunteers will fill in the time activity diaries (TADs) digitally in an excel file. To ensure the quality of the diary, the amount of hours will be calculated automatically with excel or similar matrix. If the correct amount of hours is not fulfilled, this will be made clear with a red warning sign. This makes it easier for the volunteers to correct themselves or to compensate the surplus or deficit of hours spent in one microenvironment the next day. 
The data from the GPS logger will be used to check the TADs, by screening if they coincide.

Table 6. 
Standard Operating Procedures (SOP’s) to be used in the VE3SPA study
	SOP
	Status

	NOx sampling
	ESCAPE SOP

	PM2.5 sampling
	VE3SPA SOP

	Weighing of filters
	ESCAPE SOP

	Reflectance measurement
	ESCAPE SOP

	XRF
	External SOP

	Questionnaires
	In Appendices


7. Ethical considerations

In the Netherlands and in Spain, there is no need to ask the ethical board for permission to perform this study, since no medial experiments are performed. The data will be handled with consideration; every volunteer will get an ID number so that no personal information will be made available to anyone other than the technician. The volunteers will be told in advance that a GPS logger will be used in order to track the locations the unit has been. 
In Finland, the ethical board will be asked for permission. 
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Appendix 1: Time Activity patterns

This is an example for a time activity pattern in the Netherlands. 

Child pattern

[image: image3.emf]DAY 2

Tuesday From To  duration in/out Location Pump Remarks

(minutes) location

0:00 1:00 60 in home bedroom

1:00 2:00 60 in home bedroom

2:00 3:00 60 in home bedroom

3:00 4:00 60 in home bedroom

4:00 5:00 60 in home bedroom

5:00 6:00 60 in home bedroom

6:00 7:00 60 in home bedroom

7:00 7:30 30 in home bedroom 7:30 wake up

7:30 7:45 15 in home

other bathroom

7:45 8:00 15 in home bedroom

dressing

8:00 8:15 15 in home bedroom

dressing

8:15 8:30 15 in home living room

breakfast

8:30 9:00 30 out outdoors commuting

9:00 10:00 60 in school school

10:00 11:00 60 in school school

11:00 12:00 60 in school school

12:00 12:30 30 out outdoors suburban/rural

12:30 13:00 30 in school school

13:00 14:00 60 in school school

14:00 15:00 60 in school school

15:00 15:30 30 in school school

15:30 16:00 30 out outdoors commuting

16:00 16:30 30 out outdoors urban

16:30 17:00 30 in home living room

17:00 18:00 60 in home living room

18:00 19:00 60 in home living room

19:00 20:00 60 in home living room

20:00 21:00 60 in home living room

21:00 22:00 60 in home bedroom

22:00 23:00 60 in home bedroom

23:00 0:00 60 in home bedroom


Elderly pattern
[image: image4.wmf]DAY 1

Monday

From

To 

in/out

Location

Pump

Remarks

location

0:00

1:00

1:00

2:00

2:00

3:00

3:00

4:00

4:00

5:00

5:00

6:00

6:00

7:00

7:00

8:00

8:00

9:00

9:00

10:00

10:00

11:00

1 hour

in

home

Equipment installment

11:00

11:45

45 min

in

home

11:45

12:00

15 min

underway

12:00

13:00

1 hour

in

other

volunteer

13:00

14:00

1 hour

in

other

volunteer

14:00

15:00

1 hour

in

other

volunteer

15:00

16:00

1 hour

in

other

volunteer

16:00

16:15

underway

16:15

17:00

1 hour

out

home

volunteer

17:00

18:00

1 hour

in

home

18:00

18:30

30 min

in

home

kitchen

18:30

19:00

30 min

home

living room

19:00

20:00

1 hour

in

home

living room

20:00

21:00

1 hour

in

home

living room

21:00

22:00

1 hour

in

home

living room

22:00

23:00

1 hour

in

home

bedroom

23:00

0:00

1 hour

in

home

bedroom


Appendix 2: Documentation of time activity patterns (Appendix 2 and 3 can also be filled in digitally in the excel file)

Participant-ID: ______________  Date: _______________ Activity pattern: child/elderly (cross what is not applicable)

	 
	Indoors
	Outdoors
	Commuting
	Not carried

	 
	Home
	“school”
	Other
	urban
	sub-urban/ rural
	commuting
	what type of commuting?
	cross 
	activity (+duration)

	Hour
	Bedroom
	Living room
	Kitchen
	Other
	 
	 
	 
	 
	 
	 
	 
	 

	0:00-1:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	1:00-2:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2:00-3:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3:00-4:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4:00-5:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5:00-6:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6:00-7:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	7:00-8:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	8:00-9:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9:00-10:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	10:00-11:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	11:00-12:00
	
	
	
	
	
	
	
	
	
	
	
	


Participant-ID: ______________  Date: _______________ Activity pattern: child/elderly (cross what is not applicable)

Locations: add number of minutes in each location fore ach hour of the day

	 
	Indoors
	Outdoors
	Commuting
	Not carried

	 
	Home
	“school”
	Other
	urban
	sub-urban/ rural
	commuting
	what type of commuting?
	cross 
	activity (+duration)

	Hour
	Bedroom
	Living room
	Kitchen
	Other
	 
	 
	 
	 
	 
	 
	 
	 

	12:00-13:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	13:00-14:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	14:00-15:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	15:00-16:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	16:00-17:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	17:00-18:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	18:00-19:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	19:00-20:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	20:00-21:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	21:00-22:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	22:00-23:00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	23:00-24:00
	
	
	
	
	
	
	
	
	
	
	
	


Appendix 3: Day questionnaire  

(Appendix 2 and 3 can also be filled in digitally in the excel file)
These are Questions about the 24 hour during which you carried the pump. Please fill this in each day in the evening. 

Name:

 

Participant ID:

Date:

Time activity pattern:

1. Has anybody smoked in your living room during the measurements?
yes / no

1a
If yes, how much 




_________cigarettes/cigars/pipes

2. Have you been in a room, other than your own living room, 

where people smoked? 
 





yes / no


2a.
If yes, how long did you stay there?


_________ 
hours

3. Was a hot meal cooked in your home?




yes / no

3a.
If yes, did you cook this meal yourself 

or did someone else cook it?
       



self / someone else

3b.
If someone else cooked it, where you present when 


the meal was cooked?





yes / no

4. Was your home vacuumed, dusted or swept ?



yes / no

4a. If yes, which part of you home was vacuumed, dusted or swept?



1. The living room

2. Another part of the home

3. Both

4b. Did you vacuum, dust or sweep yourself 

or did someone else do it? 

       



self / someone else

4c.
If someone else vacuumed, dusted of swept your home, 

were you present when he/she did it?



yes / no

5. Has the window on the street side of the living room been open?
yes / no

6. Did you sleep with the bedroom window open?



yes / no

7.   Did you conduct any activities during which you did not 



carry the pump? 







yes / no

7a.
If yes, fill out in the table:

1.  During what kind of activity you did not carry the pump

2.  How long did these activities last (round to the nearest quarter of an hour)?

3.  Where was the pump during the activities?

	Activity
	How long?
	Where was the pump during the activity?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Appendix 4: Home characterization form

Home characterization form

(to be completed by a field worker, not the study participant)

City:

________


Subject ID: 
________

Date:

________


Field worker:
________

Provide a sketch of the floor of the living room, indicating the position of the kitchen relative to the living room and the location of the following items. Indicate the position of the nearest street to the living room.

- Sampling inlets

· PM2.5

-     NOx

- Ventilation openings:

· door

· openable window 

· mechanical ventilation opening 

· ventilation grid (passive)

- Pollution sources (if present, question 7)

1. What is the approximate home volume (m3)? 

⁪
< 100 m3
⁪
100 – 200 m3
⁪
200 - 300 m3
⁪
300 - 400 m3
⁪
400 – 500m3

⁪
> 500 m3
2. When was your home originally built?
( 
in 2008 or 2009 
(
between 2000 and 2007

( 
between 1990 and 1999



( 
between 1980 and 1989
( 
between 1945 and 1979
( 
between 1900 and 1944



( 
before 1900

3. Is your house a
( one family home detached from any other house

( one family home attached to other houses (incl. terrace house)
( part of a building for multiple families (flat, apartment)

4. Record the number of floors of the building of which the home is part?

___ floors

5. Record at which floor living room, kitchen and bedroom are located

(0 = ground floor)

floor living room
_____

floor kitchen

_____

floor bedroom 
_____

6. Specify type of kitchen


⁪
open kitchen (opening between the kitchen and the living room clearly 

wider than a normal door opening)

⁪
kitchen separate from living room

______________

7. How is warm water supplied to the house?

⁪
district heating (no individual heater in the home)


⁪
gas fired central heating/hot water combination kettle / boiler


⁪
electric / solar central heating/hot water combination kettle / boiler


⁪
kitchen geyser (water heater working on gas) without vent*


⁪
kitchen geyser with vent*


⁪
other, specify ___________

* on a geyser with vent a duct is present that removes waste gases

8. How is your home heated?

(multiple options possible, underline the primary heating method)

⁪
district heating (no heater in the home / building, but from a separate plant)


⁪
central heating (kettle in the home / building serving all rooms)


⁪
separate heaters with gas


⁪
separate heaters with wood

⁪
separate heaters with oil

⁪
fireplace 

⁪
electric heaters 

⁪
other, specify ___________

9. Do you use gas for cooking?

⁪
yes 


⁪
no 

10. Is there a fume hood present above the stove?


⁪
yes, exhaust air removed out of the home

⁪
yes, exhaust air recirculated in the kitchen after passing an active carbon filter

⁪
no

11. Specify the ventilation facilities in the home 

(both mechanical ventilation and air conditioning systems typically filter the air, which is what we want to know; heating / cooling is not critical information)

⁪
air conditioning

⁪
mechanical ventilation for incoming air that is always ON 
⁪
mechanical ventilation for incoming air that is sometimes turned ON by the inhabitant 
⁪
mechanical ventilation for exhaust air that is always ON 
⁪
mechanical ventilation for exhaust that is sometimes turned ON by the inhabitant 
⁪
air-source heat pump 

⁪
ventilation roster (passive)

⁪
small (<1500 cm2) window that can be opened by the inhabitant

⁪
large (>1500 cm2) window that can be opened by the inhabitant

⁪
door to outdoors
⁪
other, specify ________

12. What type of floor cover is present in the living-room?

⁪ 
smooth (e.g. vinyl, wood, laminate, stone, ceramic tile)

⁪ 
smooth with a rug (larger than 1 m2)

⁪
fitted carpet covering the whole floor
13. Do you have a central vacuum cleaner

⁪
yes 


⁪
no 

14. Do you have pets that are allowed inside the home?

Cat





( yes

( no

Dog





( yes

( no

Bird





( yes

( no

Rodents (rabbit, guinea-pig, rat, mouse)
( yes

( no

15. Is your bedroom window on the street-side of the building?
Appendix 5: Outdoor site characterization form 

To be completed by the field worker
	Identification :

	Participant code 
	

	City
	

	Site address (street + street number)
	

	Post code
	

	Contact person
	

	Other Characteristics of site


	

	Location :

	Site type
	

	GPS Coordinates
	

	Precision of reading
	

	Type of GPS unit
	

	Traffic impacts : 

	Date
	

	Starting time of count
	

	Nearest Street
	Light vehicles


	

	
	Heavy vehicles
	

	
	Mopeds


	

	
	Buses


	

	Nearby “influential” street from which the emissions might be relevant
	Light vehicles


	

	
	Heavy vehicles


	

	
	Mopeds


	

	
	Buses


	

	Street Characteristics :

	Distance to nearest street (m) 
	

	Distance to nearby “influential” street (m) 
	

	Distance to nearest intersection (m)
	

	Distance to nearest traffic light (m)
	

	Total width of the street (m)
	

	Buildings :

	Average height of buildings on sampling side of street (m)
	

	Average height of buildings on opposite side of street (m)
	

	Height of applied sampler above street level (m)
	

	Distance of applied sampler to building façade (m)
	

	Mainly uninterrupted homes on sampling side of the street
	          YES          or          NO

	   If no, interruptions more than 25m?
	          YES          or          NO

	Mainly uninterrupted homes on opposite side of the street
	          YES          or          NO

	   If no, interruptions more than 25 m?
	          YES          or          NO

	Other impacts within 100 meter :

	Is there a large parking lot  (50 or more spaces)
	          YES          or          NO

	Is there a small industrial plant e.g. garage, fuel station
	          YES          or          NO

	Describe


	


Outdoor site characterization plus traffic counts form: extra explanation

IDENTIFICATION

Site codes

All sampling locations have a unique code. For example:

wxxxx

With:

·  w 
= code for country (for example F for Finland)

·  xxxx 
= participant ID (for example BS05 for busy street participant number five, UB10 for 




   Urban background number 10, R15 for rural number 15)

Site address
The address from which the site is accessible. 


Other Characteristics

Possible other characteristics of the site could be any description of where the sampler is attached (e.g. drain pipe, balcony, rooftop).

LOCATION

Site type:

The site type is an Urban Street, Urban Background or a Regional Background

GPS Coordinates

These coordinates should be measured using the GPS device. Preferably use your National Grid Reference System. Do not use the GPS data from Google Earth! Take a GPS reading every time you install the sampler at the location. Several readings improve precision! 

The Trackstick mini GPS trackers are used per volunteer. The readings from these devices can be compared to the GPS device for reference.
TRAFFIC IMPACTS

Nearest street

The nearest street to the sampler is not necessarily the address street from which the site is accessible. In case of a side road separate from, but parallel to a major road, this side road is the nearest street. The major road it is parallel to is the nearest major street. 
Nearby influential street

The definition of a major street is arbitrary. If there is a road nearby (besides the nearest road) which you would expect to contribute to the pollution levels at the measuring location, also count this street. Mostly these two counts can be done simultaneously. This could be the case when you are sampling at a busy road which has a parallel road right beside it. In this case the parallel road is the nearest, but the busy road next to that is probably influencing the concentration also. Another example is sampling close to an intersection. If you are close to an intersection, emissions from both roads can contribute to the concentration. However, sampling at intersections (especially with major streets) is not recommended for this study. 


Traffic counts

Count the traffic, driving in both directions of the street, for 15 minutes, using a stopwatch.

Count only between 10.00 and 15:00 hours (to exclude rush hour) and not on Saturdays or Sundays. Pay attention and document specific situations, for example school children being collected at lunchtime.

Count light vehicles, heavy vehicles and mopeds separately. Do not count buses. The definitions:

· Light vehicles: all cars and motor bikes
· Heavy vehicles: all vehicles with at least 4 rear wheels, which are not line-buses

· Mopeds: all mopeds, scooters and engine bicycles, but not electrically charged vehicles

· Buses: all line-buses

STREET CHARACTERISTICS

Distance to nearest street

This is the distance from the sampler to the side of the street.

Distance to nearby Influential Street
This is the shortest distance, measured from a bird’s perspective, to a major street. This can be measured using Google Earth. 

Distance to nearest intersection

This is the shortest distance, measured from a bird’s perspective, to the nearest intersection. This can be measured using Google Earth. If there is no intersection within 100 meter’s distance of the sampling point, do not measure it. 

Distance to nearest traffic light

This is the shortest distance, measured from a bird’s perspective, to the nearest traffic light. This can be measured using Google Earth, and should be recorded only if there is a traffic light within 100 meters distance of the measuring site. 


Total width of the street

This is the distance from the building façade on one side of the street to the building façade on the opposite side of that street. If there are no building on one or both sides of the street, do not put down any value for the width of the street.
OTHER IMPACTS WITHIN 100 M

Describe
Sites have been selected carefully and are expected to be free of any influence from other sources. Occasionally, there might still be sources that ARE of influence. Add a short description of the neighbourhood source that might influence your measurement, and give an indication of size and distance to this source.
Appendix 6: Baseline Questionnaire

Please fill in this form.

Participant ID



______________________________________________

Family name



______________________________________________
Personal name



______________________________________________
What is your gender


M/F

What is your age


____yrs


What is your highest level of education? __________________________________________
Address



______________________________________________





______________________________________________





______________________________________________
Telephone number ​​​​​​​​​​​​​


______________________________________________
Mobile number


______________________________________________

* During the Child activity patterns, a minimal amount of hours need to be spent at the fixed “school” location. For the Netherlands the minimum is 5 h, for Spain 6 h and for Finland 4 hours.
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Child pattern

		

				DAY 1

				Monday		From		To		duration		in/out		Location		Pump		Remarks

										(minutes)						location

						0:00		1:00

						1:00		2:00

						2:00		3:00

						3:00		4:00

						4:00		5:00

						5:00		6:00

						6:00		7:00

						7:00		8:00

						8:00		9:00												bedroom		180		3

						9:00		10:00												living room		0		0

						10:00		11:00		60		in		home		living room		Equipment installment		travel		30		0.5

						11:00		12:00		60		in		home		living room		Go to school location as soon as possible		school		120		2

						12:00		12:30		30		out		school		outdoors				outdoors		60		1

						13:00		14:00		60		in		school		school				kitchen		60		1

						14:00		15:00		60		in		school		school						0		0

						15:00		15:30		30		out		underway		travel		0

						15:30		16:00		30		in		home		living room

						16:00		16:30		30		out		home		outdoors

						16:30		17:00		30		in		home		living room

						18:00		19:00		60		in		home		kitchen

						0:00		0:00		0				home		living room

						19:00		20:00		60		in		home		living room

						20:00		21:00		60		in		home		living room

						21:00		22:00		60		in		home		bedroom

						22:00		23:00		60		in		home		bedroom

						23:00		0:00		60		in		home		bedroom

				DAY 2

				Tuesday		From		To		duration		in/out		Location		Pump		Remarks

										(minutes)						location

						0:00		1:00		60		in		home		bedroom

						1:00		2:00		60		in		home		bedroom

						2:00		3:00		60		in		home		bedroom

						3:00		4:00		60		in		home		bedroom

						4:00		5:00		60		in		home		bedroom

						5:00		6:00		60		in		home		bedroom

						6:00		7:00		60		in		home		bedroom

						7:00		7:30		30		in		home		bedroom		7:30 wake up

						7:30		7:45		15		in		home		other		bathroom

						7:45		8:00		15		in		home		bedroom		dressing

						8:00		8:15		15		in		home		bedroom		dressing

						8:15		8:30		15		in		home		living room		breakfast

						8:30		9:00		30		out		outdoors		commuting				bedroom		660		11

						9:00		10:00		60		in		school		school				living room		285		4.75

						10:00		11:00		60		in		school		school				school		360		6

						11:00		12:00		60		in		school		school				outdoors		120		2

						12:00		12:30		30		out		outdoors		suburban/rural				other		15		0.25

						12:30		13:00		30		in		school		school						1440		24

						13:00		14:00		60		in		school		school

						14:00		15:00		60		in		school		school				commuting		60		1

						15:00		15:30		30		in		school		school

						15:30		16:00		30		out		outdoors		commuting

						16:00		16:30		30		out		outdoors		urban

						16:30		17:00		30		in		home		living room

						17:00		18:00		60		in		home		living room

						18:00		19:00		60		in		home		living room

						19:00		20:00		60		in		home		living room

						20:00		21:00		60		in		home		living room

						21:00		22:00		60		in		home		bedroom

						22:00		23:00		60		in		home		bedroom

						23:00		0:00		60		in		home		bedroom

				DAY 3		From		To		duration		in/out		Location		Pump		Remarks

				Wednesday						(minutes)						location

						0:00		1:00		60		in		home		bedroom

						1:00		2:00		60		in		home		bedroom

						2:00		3:00		60		in		home		bedroom

						3:00		4:00		60		in		home		bedroom

						4:00		5:00		60		in		home		bedroom

						5:00		6:00		60		in		home		bedroom

						6:00		7:00		60		in		home		bedroom

						7:00		7:30		30		in		home		bedroom

						7:30		7:45		15		in		home		other		7:30 wake up

						7:45		8:00		0		0:00		outdoors		commuting		0		bedroom		630		10.5

						8:30		9:00		30		out		school		school				living room		0		0

						9:00		10:00		60		in		school		school				travel		15		0.25

						10:00		11:00		60		in		school		school				school		225		3.75

						11:00		12:15		75		in		school		school				outdoors		60		1

						12:15		12:30		15		out		underway		travel				kitchen		0		0

						12:30		13:30		60		out		home		outdoors		0				0		0

						13:30		15:00		90		in		home		living room

						15:00		16:00		60		in		home		living room

						16:00		16:30		30		out		home		living room

						16:30		17:00		30		in		home		living room

						18:00		19:00		60		in		0:00		0:00

						0:00		0:00		0		0:00		home		living room

						19:00		20:00		60		in		home		living room

						20:00		21:00		60		in		home		bedroom

						21:00		22:00		60		in		home		bedroom

						22:00		23:00		60		in		home		bedroom

						23:00		0:00		60		in		0:00		0:00

				DAY4		From		To		duration		in/out		Location		Pump		Remarks

				Thursday						(minutes)						location

						0:00		1:00		60		in		home		bedroom

						1:00		2:00		60		in		home		bedroom

						2:00		3:00		60		in		home		bedroom

						3:00		4:00		60		in		home		bedroom

						4:00		5:00		60		in		home		bedroom

						5:00		6:00		60		in		home		bedroom

						6:00		7:00		60		in		home		bedroom

						7:00		7:30		30		in		home		bedroom

						7:30		7:45		15		in		home		other		7:30 wake up

						7:45		8:00		0		0:00		outdoors		commuting		0		bedroom		630		10.5

						8:30		9:00		30		out		school		school		0		living room		0		0

						9:00		10:00		60		in		school		school		0		travel		0		0

						10:00		11:00		60		in		school		school		0		school		300		5

						11:00		12:00		60		in		outdoors		suburban/rural		0		outdoors		0		0

						12:00		12:30		30		out		school		school		0		kitchen		0		0

						13:00		14:00		60		in		school		school		0				0		0

						14:00		15:00		60		in		school		school		0

						15:00		15:30		30		in		outdoors		commuting		0

						15:30		16:00		30		out		outdoors		urban

						16:00		16:30		30		out		home		living room

						16:30		17:00		30		in		home		living room

						18:00		19:00		60		in		0:00		0:00

						0:00		0:00		0		0:00		home		living room

						19:00		20:00		60		in		home		living room

						20:00		21:00		60		in		home		bedroom

						21:00		22:00		60		in		home		bedroom

						22:00		23:00		60		in		home		bedroom

						23:00		0:00		60		in		0:00		0:00

				DAY 5		From		To		duration		in/out		Location		Pump		Remarks

				Friday						(minutes)						location

						0:00		1:00		60		in		home		bedroom

						1:00		2:00		60		in		home		bedroom

						2:00		3:00		60		in		home		bedroom

						3:00		4:00		60		in		home		bedroom

						4:00		5:00		60		in		home		bedroom

						5:00		6:00		60		in		home		bedroom

						6:00		7:00		60		in		home		bedroom

						7:00		7:30		30		in		home		bedroom

						7:30		7:45		15		in		home		other		7:30 wake up

						7:45		8:00		0		0:00		outdoors		commuting				bedroom		450		7.5

						8:30		9:00		30		out		school		school				living room		0		0

						9:00		10:00		60		in		school		school		stop experiment		travel		0		0

						10:00		11:00												school		90		1.5

						11:00		12:00												outdoors		0		0

						12:00		12:30												kitchen		0		0

						13:00		14:00														540		9

						14:00		15:00

						15:00		15:30

						15:30		16:00

						16:00		16:30

						16:30		17:00

						18:00		19:00

						0:00		0:00

						19:00		20:00

						20:00		21:00

						21:00		22:00

						22:00		23:00





Elderly pattern

		

				DAY 1

				Monday		From		To				in/out		Location		Pump		Remarks

																location

						0:00		1:00

						1:00		2:00

						2:00		3:00

						3:00		4:00

						4:00		5:00

						5:00		6:00

						6:00		7:00

						7:00		8:00

						8:00		9:00

						9:00		10:00

						10:00		11:00		1 hour		in		home				Equipment installment

						11:00		11:45		45 min		in		home

						11:45		12:00		15 min				underway

						12:00		13:00		1 hour		in		other		volunteer

						13:00		14:00		1 hour		in		other		volunteer

						14:00		15:00		1 hour		in		other		volunteer

						15:00		16:00		1 hour		in		other		volunteer

						16:00		16:15						underway

						16:15		17:00		1 hour		out		home		volunteer

						17:00		18:00		1 hour		in		home

						18:00		18:30		30 min		in		home		kitchen

						18:30		19:00		30 min				home		living room

						19:00		20:00		1 hour		in		home		living room

						20:00		21:00		1 hour		in		home		living room

						21:00		22:00		1 hour		in		home		living room

						22:00		23:00		1 hour		in		home		bedroom

						23:00		0:00		1 hour		in		home		bedroom

				DAY 2

				Tuesday		From		To		duration		in/out		Location		Pump		Remarks

																location

						0:00		1:00		1 hour		in		home		bedroom

						1:00		2:00		1 hour		in		home		bedroom

						2:00		3:00		1 hour		in		home		bedroom

						3:00		4:00		1 hour		in		home		bedroom

						4:00		5:00		1 hour		in		home		bedroom

						5:00		6:00		1 hour		in		home		bedroom

						6:00		7:00		1 hour		in		home		bedroom

						7:00		8:00		1 hour		in		home		living room

						8:00		9:00		1 hour		in		home		living room

						9:00		10:00		1 hour		in		home		living room

						10:00		11:00		1 hour		in		home		living room

						11:00		11:45		45 min		in		home		living room

						11:45		12:00		15 min				underway		volunteer

						12:00		13:00		1 hour		in		other		volunteer

						13:00		14:00		1 hour		in		other		volunteer

						14:00		15:00		1 hour		in		other		volunteer

						15:00		16:00		1 hour		in		other		volunteer

						16:00		16:15		15 min				underway		volunteer

						16:15		17:00		45 min				home		living room

						17:00		18:00		1 hour		in		home		living room

						18:00		18:30		30 min		in		home		kitchen

						18:30		19:00		30 min				home		living room

						19:00		20:00		1 hour		out		home		volunteer

						20:00		21:00		1 hour		in		home		living room

						21:00		22:00		1 hour		in		home		living room

						22:00		23:00		1 hour		in		home		living room

						23:00		0:00		1 hour		in		home		bedroom

				DAY 3

				Wednesday		From		To		duration		in/out		Location		Pump		Remarks

																location

						0:00		1:00		1 hour		in		home		bedroom

						1:00		2:00		1 hour		in		home		bedroom

						2:00		3:00		1 hour		in		home		bedroom

						3:00		4:00		1 hour		in		home		bedroom

						4:00		5:00		1 hour		in		home		bedroom

						5:00		6:00		1 hour		in		home		bedroom

						6:00		7:00		1 hour		in		home		bedroom

						7:00		8:00		1 hour		in		home		living room

						8:00		9:00		1 hour		in		home		living room

						9:00		10:00		1 hour		in		home		living room

						10:00		11:00		1 hour		in		home		living room

						11:00		11:45		45 min		in		home		living room

						11:45		12:00		15 min				underway		volunteer

						12:00		13:00		1 hour		in		other		volunteer

						13:00		14:00		1 hour		in		other		volunteer

						14:00		15:00		1 hour		in		other		volunteer

						15:00		16:00		1 hour		in		other		volunteer

						16:00		16:15		15 min				underway		volunteer

						16:15		17:00		45 min				home		living room

						17:00		18:00		1 hour		in		home		living room

						18:00		18:30		30 min		in		home		kitchen

						18:30		19:00		30 min				home		living room

						19:00		20:00		1 hour		out		home		volunteer

						20:00		21:00		1 hour		in		home		living room

						21:00		22:00		1 hour		in		home		living room

						22:00		23:00		1 hour		in		home		living room

						23:00		0:00		1 hour		in		home		bedroom

				DAY4

				Thursday		From		To		duration		in/out		Location		Pump		Remarks

																location

						0:00		1:00		1 hour		in		home		bedroom

						1:00		2:00		1 hour		in		home		bedroom

						2:00		3:00		1 hour		in		home		bedroom

						3:00		4:00		1 hour		in		home		bedroom

						4:00		5:00		1 hour		in		home		bedroom

						5:00		6:00		1 hour		in		home		bedroom

						6:00		7:00		1 hour		in		home		bedroom

						7:00		8:00		1 hour		in		home		living room

						8:00		9:00		1 hour		in		home		living room

						9:00		10:00		1 hour		in		home		living room

						10:00		11:00		1 hour		in		home		living room

						11:00		11:45		45 min		in		home		living room

						11:45		12:00		15 min				underway		volunteer

						12:00		13:00		1 hour		in		other		volunteer

						13:00		14:00		1 hour		in		other		volunteer

						14:00		15:00		1 hour		in		other		volunteer

						15:00		16:00		1 hour		in		other		volunteer

						16:00		16:15		15 min				underway		volunteer

						16:15		17:00		45 min				home		living room

						17:00		18:00		1 hour		in		home		living room

						18:00		18:30		30 min		in		home		kitchen

						18:30		19:00		30 min				home		living room

						19:00		20:00		1 hour		out		home		volunteer

						20:00		21:00		1 hour		in		home		living room

						21:00		22:00		1 hour		in		home		living room

						22:00		23:00		1 hour		in		home		living room

						23:00		0:00		1 hour		in		home		bedroom

				DAY 5

				Friday		From		To		duration		in/out		Location		Pump		Remarks

																location

						0:00		1:00		1 hour		in		home		bedroom

						1:00		2:00		1 hour		in		home		bedroom

						2:00		3:00		1 hour		in		home		bedroom

						3:00		4:00		1 hour		in		home		bedroom

						4:00		5:00		1 hour		in		home		bedroom

						5:00		6:00		1 hour		in		home		bedroom

						6:00		7:00		1 hour		in		home		bedroom

						7:00		8:00		1 hour		in		home		living room

						8:00		9:00		1 hour		in		home		living room

						9:00		10:00		1 hour		in		home		living room

						10:00		11:00		1 hour		in		home		living room		stop

						11:00		12:00		1 hour		in		home		living room

						12:00		13:00		1 hour		in

						13:00		14:00		1 hour		in

						14:00		15:00		1 hour		in

						15:00		16:00		1 hour		in

						16:00		17:00		1 hour		in

						17:00		18:00		1 hour		in

						18:00		19:00		1 hour		in

						19:00		20:00		1 hour		in

						20:00		21:00		1 hour		in

						21:00		22:00		1 hour		in

						22:00		23:00		1 hour		in

						23:00		0:00		1 hour		in
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Vrijwilligers inplannen

		Indeling meetperioden

		2010				week		dagen		Feest/vakantie		period		Busy street		City backgr		Regiol/suburban

				Feb		7		15-19		carnaval

						8		22-26

				Mar		9		1-5 mar				1		Jop (N01)		Jacqueline (N09)		Jan (N12)

						10		8-12 mar				1

						11		15-19 mar

						12		22-26 mar				2						Hanna

				Apr		13						2

						14				pasen

						15		12-16 apr				3

						16		29-23 apr				3

						17		26-30 apr				4

				May		18		3-7 mei		meivakantie		4

						19				hemelvaart

						20

						21				pinksteren

				Jun		22		31-4 jun				5

						23		7-11 jun				5

						24		14-18 jun				6

						25		21-25 jun				6

						26		28-2 jun		zomervakantie		7

				Jul		27		5-9 jul		zomervakantie		7

						28				zomervakantie

						29				zomervakantie

						30				zomervakantie

				Aug		31				zomervakantie		8

						32				zomervakantie		8

						33						9

						34						9

						35

				Sept		36						10

						37						10

						38

						39						11

				Oct		40						11

						41

						42				herfstvakantie		12

						43						12

				Nov		44

						45

						46						13

						47						13

				Dec		49						14

						50						14

						51

						52

		2011		Jan		1						15

						2						15

						3

						4





invulsheet vrijw

		Indeling meetperioden								Naam:

		2010		Maand		week		dagen		Feest/vak		period		Kan wel/niet		Reden

				Feb		7		15-19		carnaval

						8		22-26

				Mar		9		1-5 mar				1

						10		8-12 mar				1

						11		15-19 mar

						12		22-26 mar				2

				Apr		13						2

						14				pasen

						15		12-16 apr				3

						16		29-23 apr				3

						17		26-30 apr				4

				May		18		3-7 mei		meivakantie		4

						19				hemelvaart

						20

						21				pinksteren

				Jun		22		31-4 jun				5

						23		7-11 jun				5

						24		14-18 jun				6

						25		21-25 jun				6

						26		28-2 jun		zomervakantie		7

				Jul		27		5-9 jul		zomervakantie		7

						28				zomervakantie

						29				zomervakantie

						30				zomervakantie

				Aug		31				zomervakantie		7b

						32				zomervakantie		7b

						33						8

						34						8

						35

		2010

				Sept		36						9

						37						9

						38

						39						10

				Oct		40						10

						41

						42				herfstvakantie		11

						43						11

				Nov		44

						45

						46						12

						47						12

				Dec		49						13

						50						13

						51

						52

		2011		Jan		1						14

						2						14

						3						15

						4						15

						5						16

						6						16





Vrijwilligers kunnen

		

		2010																																																																																																										2011

		Participant ID				Telefoonnummer		Straat		"school"		langsgaan		Jan								Mar								Apr										May								Jun										Jul								Aug										Sept								Oct								Nov								Dec								Jan

		N		week										1		2		3		4		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		49		50		51		52		1		2		3		4

				dagen																		1-5 mar		8-12 mar		15-19 mar		22-26 mar		29-2		5-9 apr		12-16 apr		29-23 apr		26-30 apr		3-7 mei								31-4 jun		7-11 jun		14-18 jun		21-25 jun		28-2 jun		5-9 jul

				Feest/vakantie																												pasen								meivakantie		hemelvaart				pinksteren										zomervakantie		zomervakantie		zomervakantie		zomervakantie		zomervakantie		zomervakantie		zomervakantie																				herfstvakantie

				period																		1		1				2		2				3		3		4		4								5		5		6		6		7		7								8		8		9		9				10		10				11		11				12		12						13		13		14		14						15		15

				Drukke straat

		01		Jop de Vrieze		0618934124		St. Josephlaan 12		bedenken		ma 22 feb, 17:00 u										liever 1e optie

		02		Miranda Zeegers		06 188 468 73		Amsterdamsestraatweg 133		werk van man		di 9, 14:00

		03

		04

		05

				City background

		06		Hans van den Brink		030-2981063		Leidseweg 99		school?		dinsdag 23, tussen 12-half 1																wel		wel

		07		Anna Luijten		0644312409		IBB 69		biologie		vrijdag 26 9 u		IBB 69

		08		Susanne Milou van Ooyen		030-2920541		Cremerstraat 210, 3532 BL Utrecht						Cremerstraat 210, 3532 BL Utrecht																						weekend weg (+ma en vr)																										vakantie 12 juli, aug

		09		Jacqueline Nolte		06-55775243		Oosterstraat 19A		biobliotheek, op maandag tot 9 u open/rabobank		dinsdag 23, tussen 15-16										wel		wel

		10		Nienke ten Klooster		06-81091325 (middag)		Theemsdreef 406, overvecht

				Iris Beerthuis		06-10363510		Oudwijkerveldstraat		farmacie												wel		wel				niet zeker, rooster nog niet

				Regional/Subur

		11		Hanna Boogaard						iras																vakantie		wel		wel

		12		Jan de Jager		0343-575549/06-29157888		Moerbeiengaard 13, 3962 JJ Wijk bij Duurstede		school?		dinsdag 23 feb, 10:00										jup		jup		niet

		13		Mieke Spronk		06-17435374		Kostverlorenpad 7, 3961 CJ Wijk bij Duurstede		museum?		dinsdag 2 maart, 16:00										niet 9 (3 mrt)						niet		wel				wel		wel

		14		Lotte van Nierop						iras												liever niet in maart/april												liever niet in maart/april

		15		Anna Bloem		06-45020754																						wel		wel				wel, maar vrijdag werk		niet		waarsch niet		wel								wel		wel		wel		wel		wel		niet





measuring weeks

		

				2010

						Jan								Feb								Mar								Apr

				week		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				period														carnaval				1		1				2		2		pasen		3		3		4

				What																		week1		week2				week1		week2				week3		week4		week5

						May								Jun										Jul								Aug

				week		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34

				period		4		hemelvaart				pinksteren		5		5		6		6		7		7								7b		7b		8		8

				What		week6								week1		week2		week3		week4		week5		week6												week7		week8

						meivakantie																						zomervakantie

								Sept								Oct								Nov								Dec

				week		35		36		37		38		39		40		41		42		43		44		45		46		47		49		50		51		52

				period				9		9				10		10				11		11						12		12		13		13

				What				week9		week10				week7		week8				week9		week10						week3		week4		week5		week6

																				herfstvakantie

				2011

						Jan								Feb

				week		1		2		3		4		5		6		7		8								winter

				period				14		14		15		15														summer

				What				week7		week8		week9		week10														between





Ogawa schedule

		

				week 1		week 2		week 3		week 4		week 5		week 6		week 7		week 8		week 9		week10		week 11		week 12		week 13		week 14		week 15		week 16		week 17		week 18		week 19		week 20		week 21		week 22		week 23		week 24		week 25		week 26		week 27		week 28		week 29		week 30

		filter serie		0.3		0.6		0.9		1.2		1.6		1.8		2.2		2.4		2.8		3.1		3.3		3.7		3.9		4.3		4.6		4.9		5.2		5.5		5.8		6.1		6.4		6.7		7.0		7.3		7.6		7.9		8.2		8.6		8.8		9.2

		filters gebruikt		12		22		34		44		56		66		78		88		100		110		120		132		142		154		164		176		186		198		208		220		230		242		252		264		274		286		296		308		318		330

		batch in		12		10		12		10		12		10		12		10		12		10		10		12		10		12		10		12		10		12		10		12		10		12		10		12		10		12		10		12		10		12

		batch over		44		34		22		12		0		26		14		4		28		18		8		32		22		10		0		24		14		2		28		16		6		30		20		8		34		22		12		0		26		14

		analyse										36						36						36								36						36						36						36								36

				filter serie		filters gebruikt		batch in		batch over		analyse

				0.0		0		0		56

		week 1		0.3		12		12		44

		week 2		0.6		22		10		34

		week 3		0.9		34		12		22

		week 4		1.2		44		10		12

		week 5		1.6		56		12		0		36

		week 6		1.8		66		10		26

		week 7		2.2		78		12		14

		week 8		2.4		88		10		4		36

		week 9		2.8		100		12		28

		week10		3.1		110		10		18

		week 11		3.3		120		10		8		36

		week 12		3.7		132		12		32

		week 13		3.9		142		10		22

		week 14		4.3		154		12		10

		week 15		4.6		164		10		0		36

		week 16		4.9		176		12		24

		week 17		5.2		186		10		14

		week 18		5.5		198		12		2		36

		week 19		5.8		208		10		28

		week 20		6.1		220		12		16

		week 21		6.4		230		10		6		36

		week 22		6.7		242		12		30

		week 23		7.0		252		10		20

		week 24		7.3		264		12		8		36

		week 25		7.6		274		10		34

		week 26		7.9		286		12		22

		week 27		8.2		296		10		12

		week 28		8.6		308		12		0		36

		week 29		8.8		318		10		26

		week 30		9.2		330		12		14

								330
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																Europe, Children

								study		Where		age part		tot res indoors		bedroom		h res outd		h work ind		indoors other		h work outd		h car

		FLIES						Goelen 2007		Flanders		0-2,5		18.3				0.5		5						0.3		estimation

												12-18 y		16.5				1.0		6						0.5

								Brasche 2001		Germany		<7		17.6

		intomart						Freijer 1997		Netherlands		0-6 y		18.6				1.0				2.2		0.7		0.0

								Spruyt 2006		Belgium		0-6 y		17.0		11.5		0.1		4.11				0.5		0.3

								Noy 1987, raport lucht62		Netherlands		~3-6 y		17.3		12.8		1.5		2.6		1.7

								Mean						17.6		11.5		0.8		4.4		2.2		0.6		0.3

																Europe, Elderly

								study		Where		age part		h res indoors		bedroom		h res outd		h work ind		indoors other		h work outd		h car

								Triado 2009		Spain		65+		13+, 9.01 h sleeping		9.01				5,7 (20%)

								Brasche 2001		Germany		>65		19.5

								Freijer 1997		Netherlands		55+		18.2				1.5				1.5		1.2		0.0

								Mean						18.8		9.0		1.5		5.7		1.5		1.2		0.0

																Europe, Other

								study		Where		age part		h res indoors		bedroom		h res outd		h work ind		indoors other		h work outd		h car

		Research report						Brunekreef 2005		Amsterdam								2.3								1.3

										Helsinki								1.7								1.2

								Lai 2004		Oxford		25-55 y		16.4				0.8		5.6				0.5		1.3

								Brasche 2001		Germany		all		15.7

												7-12 y		16.2				0.9				3.7		1.0		0.0

								Mean						16.1		0.0		1.4		5.6		3.7		0.7		1.0

																Europe,  total

								Mean						17.4		11.1		1.1		4.7		2.3		0.8		0.6

																USA

								study		Where		age part		h res indoors		bedroom		h res outd		h work ind		indoors other		h work outd		h car

								Klepeis 2001		USA		18-64 (65%)		16.5						1,3 (+2,63)?						1.3

		CHAPS						Williams 2000		Baltimore		65+		18.4		9.8				3.9				2.0		0.5

								Leech 1997		Canada		children		15.4				1.3		2.4		2.8				1.4

								Jenkins 1992		California		>11		14.9				1.7		6.0						1,65 (1.44 enclosed)				week+ weekend days

								Schwab 1990		LA		all		14.9				1.2		3.4						1.7				Time spent inside at home was the largest mean proportion for all three groups, with overall mean percentages of 65.4% in the summer and
67.5% in the winter. This implies that the home is the principle location of exposure to air pollutants, although time

								Quackenboss 1984		Arizona		adults		15.7				3.3				1.9		2.0		1.1

								Mean						16.0		9.8		1.9		3.9		2.4		2.0		1.2

																Grand total

								Mean						16.9		10.1		1.3		4.5		2.4		1.1		0.8

																		%		h

										kind		slappkamer				0.24		52		12.48

										veenendaal		woonkamer				0.24		20		4.8		17.28

												school				0.24		11		2.64

												elders binnen				0.24		7		1.68

												buiten				0.24		6.33		1.5192





study compare

		

				study		Where		study time		age part		h res indoors		h res outd		h work ind		indoors other		h work outd		h car

				Triado 2009		Spain				elderly (65+)		13+, 9.01 h sleeping				5,65 (20%)

		FLIES		Goelen 2007		Vlaanderen				0-2,5		18.25		0.5		5						0.25		piechard estimation

										12-18 j		16.5		1		6						0.5

		Research report		Brunekreef 2005		Amsterdam								2.3								1.3

						Helsinki								1.7								1.2

				Hanninen 2004		Oxford		48 h (47.9)		25-55 y		16.44		0.765		5.63				0.49		1.275

				Brasche 2001		Germany				<7		17.6

										all		15.7

										>65		19.5

		intomart		Freijer 1997		Nederland				0-6 j		18.648		0.96				2.184		0.672		0.024		outdoors, city

										7-12 j		16.224		0.888				3.696		0.96		0.048

										55+		18.168		1.536				1.512		1.248		0.048

				Silvers 1994		not accesible article				children

				Mean								17.4477777778		1.206125		5.5433333333		2.464		0.8425		0.580625

				child								17.7495		0.82		5.5		2.184		0.672		0.258

				elderly								18.834		1.536		0		1.512		1.248		0.048

				Klepeis 2001		US		24 h		18-64 (65%)		16.5				1,3 (+2,63)?						1.31

				Williams 2000		Baltimore				elderly (65+)		18.4				3.86				2.01		0.48

		CHAPS		Leech 1997		Canada				children		15.432		1.32		2.424		2.784				1.44

				Jenkins 1992		California				>11		14.88		1.68		6						1,65 (1.44 enclosed)

				Schwab 1990		LA		24 h		all		14.89		1.16		3.36						1.71		week+ weekend days

				Quackenbos 1984		Arizona				adults		15.696		3.288				1.944		2.016		1.056		Time spent inside at home was the largest mean proportion for all three groups, with overall mean percentages of 65.4% in the summer and
67.5% in the winter. This implies that the home is the principle location of exposure to air pollutants, although time

				Mean								17.0477376543		1.377275		0		2.285		1.1287222222		0.7204765625

														0

												90%		21.6								1.44

				Hubal








