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Global Burden of Disease 2010

4

http://www.healthmetricsandevaluation.org/

Lancet 2012 

DALYs= sum of years lived with disability [YLD] and years of life 

lost [YLL]

http://www.healthmetricsandevaluation.org/




Lilieveld, Nature 2015



Proportion de la population atteinte
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L'homme 

malade de son 

8

Effets à CT sur la mortalité

USA: augmentation de 0.27% et 0.69%  dans la mortalité journalière 

totale et cardiorespiratoire pour une augmentation de 10 µg/m3 de 

PM10

APHEA II: augmentation de 0.6% dans la mortalité journalière 

totale pour une augmentation de 10 µg/m3 de PM10

Annesi-Maesano et al, ERJ 2007
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L'homme 

malade de son 
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Effects on LT mortality

ACS II: augmentation de 6, 9, 14% du risque de mortalité 

toutes causes, cardiorespiratoires et par cancer pour une 

augmentation de 10 µg/m3 des PM2.5

ACS II revu: augmentation de 17% du risque de mortalité 

toutes causes pour une augmentation de 10 µg/m3 des PM 2.5

Annesi-Maesano et al, ERJ 2007
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RATIONALE

• Importance of:

– Monitoring individual exposure

– Have detailed local Data

– Realtime Monitoring for specific diseases
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Global/local level

Individual remote sensors

Biomarkers (omics, etc.) (DOSE)

Different levels

data

data

data

Exploring individual exposure

OUTDOORS / INDOORS1.XII.2015 
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Precision

in the 

exposure



Major steps

Individual remote sensors

The key to monitor the “cumulative exposure assessment” is convenience, weight,

validity/reliability of data collected, low-noise, and non-interference from the wearer

and personal activities. Ideally a sensor system should have the following

characteristics:

1. Portable and unobtrusive to the wearer;

2. “Low-cost”, i.e. such that widespread deployment of sensors is a practical

proposition;

3. Able to collect, store and transmit high-time resolution data;

4. Useable by a non-scientifically trained person, and who should have to

minimally engage with the sensor system to collect the data;

5. Connected to the internet so that collected data can be remotely accessed by

researchers and users;

6. Constructed to predefined quality assurance and quality control (QA/QC)

specifications, including:

a. Sufficient sensitivity and specificity to allow useful data to be acquired;

and

b. Reliable so that it can be used repeatedly and with a low failure rate.
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Targeted stressors:

• Localisation

• Physical activity

• Air quality

• T and Hum

• Noise

• Food…

• 3 potential
candidates

Cherrie et al. 

Env Int (in 

press)



Pollution is Local:

• Recent studies showed that PM2.4 and nano-particles
have very local diffusion patterns:
– Hu, S., Fruin, S., Kozawa, K., Mara, S., Paulson, S. E., & Winer, A.

M. (2009). A wide area of air pollutant impact downwind of a
freeway during pre-sunrise hours. Atmospheric Environment,
43(16), 2541-2549.

– Hu, S., Fruin, S., Kozawa, K., Mara, S., Winer, A. M., & Paulson, S.
E. (2009). Aircraft emission impacts in a neighborhood
adjacent to a general aviation airport in Southern California.
Environmental science & technology, 43(21), 8039-8045.

– Hu, S., Paulson, S. E., Fruin, S., Kozawa, K., Mara, S., & Winer, A.
M. (2012). Observation of elevated air pollutant
concentrations in a residential neighborhood of Los Angeles
California using a mobile platform. Atmospheric
environment, 51, 311-319.
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Higher Spatial-Temporal

resolution
• A better pollution snapshot can be obtained

with higher Spatial-Temporal resolution

– Current fixed stations sample at 1h intervals and

they are quite sparse.

• Personal/in-auto Pollution Sensors can

augment current data with an higher spatial-

temporal resolution.

– The sensor is small enough and autonomous

enough to being carried in the car or personally.
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Sensor

• Can be reduced in size by a factor of 1/3 roughly

• 90Hrs x Charge @ 1 sample/minute; 1 Upload/5min
16

8cm
10.5cm10cm
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On the Scale
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• 350g Total

• 100g Battery??

• 100g Box 50g



Server Side
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Internet

Cloud Based

Services
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Location, Location, Location
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Place Igor Stravinsky

Inlet: 3.5m

Data: Airparif

Station: PA04C

12 Rue du Val de Grace

Inlet: ~ 25m (5th Floor)

Data: Sensor

Station: S3
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…Location…
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…. Location... Again..
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Quick and Dirty Comparison
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http://www.youtube.com/watch?v=JNHhGVeD050

One example

11/04/2016
24
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Current Activities

• Sensor Cross-Calibration

– At INSERM

– In House @ LISA

• Sensor Development

– VOC

– NOX

– Size Reduction

• At scale deployment in Thailand

– With INSEARM and AIT
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Planned Evolutions

• Optimizations
– Physical: Size, Duration

– Communications:
• VHF /UHF Radio for Thailand Exp.

• Protocol Design and Robustness

• Cloud Based Control (i.e. increasing/decreasing sensing
frequency)

• Data Intelligence (Tensor Flow or similar) in the
back-end
– Data driven control loop

– Cumulative intelligence information flow
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Projects using remote sensors

(INSERM & UPMC) to assess health impact 

of air pollution

• EU FP7-ENV HEALS Health and Environment-wide

Associations based on Large population Surveys, THE

LARGEST RESEARCH PROJECT IN EUROPE ON

ENVIRONMENT AND HEALTH (www,heals-eu.eu)

• SEA HAZEMON (Thaïlande)

• Eu FP7-ENV DACCIWA

• ICARE

• PID93
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MERCI
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