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Motivation

• Pregnant women have been identified as a 
particularly susceptible population to air pollutants. 

• Particulate air pollutants, such as particulate matter 
smaller than 2.5 microns (PM2.5) and black carbon 
(BC), are believed to play key roles in adverse birth 
outcomes caused by air pollution.

• Little is known about true maternal or prenatal 
exposures to air pollutants at the individual level 
during this vulnerable period. 

• Few maternal exposure studies have been conducted 
with personal monitors. 

• Many exposure assessments use fixed regional 
Monitors
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Hidalgo County

• Hidalgo County has the highest 
hospitalization rates of childhood asthma 
in the state of Texas.

• Hidalgo County also exhibits a higher 
prematurity rate.

• The ambient PM2.5 mass concentrations 
measured at the stationary monitoring site 
in Hidalgo County have remained below 
the national standard.

• A goal of this pilot study was to quantify 
the maternal exposure to PM to determine 
if personal exposures may provide insight 
into these trends. 
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Methodology

• 17 participants were asked to complete 3 non-
consecutive 24-hr periods during their third 
trimester. 

• The measurements were conducted between 
June 2015 and April 2016.

• Participants carried a small backpack measured 
PM2.5 exposure, temperature, relative humidity, 
movement, and GPS

• BC was determined after at JHU using a 
SootScan OT21 Transmissometer.

• Measurements were partitioned into 
microenvironments on the basis of activity logs, 
GPS coordinates, and temperature and 
humidity measurements. 



5

Temporally and spatially resolved 
measurements
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Aggregated PM2.5 Geolocated 
Data

TCEQ 
site 
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PM2.5 Mass Concentration by 
Microenvironment

• The daily PM2.5 ranged between 1.9 
and 126.0 µg/m3, with an average 
PM2.5 mass concentration of 24.2 
µg/m3.

• The average PM2.5 mass 
concentration was greatest in 
Residential (25.6 µg/m3).

• The overall average PM2.5 mass 
concentrations for the Vehicular, 
Commercial, and Other categories 
were 19.5, 15.6, and 2.0 µg/m3.
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Time spend (%) in each 
microenvironment 

• The Residential microenvironment 
was dominantly observed at 86% 
on average. 

• Higher than US average

• Only two participants were 
employed

• Commercial microenvironment 
accounted for 9% of the sampling 
period

• Vehicular (5%) 

• Other microenvironments (0.1%) 
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Microenvironment Contributions 
(%) to total PM2.5

• Cooking emissions were found to 
be a significant PM2.5 source for 
many of the participants. 

• The average PM2.5 mass 
concentration during the 
identified cooking periods was 
111.3 µg/m3, with peak exposures 
exceeding 700 µg/m3 

• On average, 27% of the 
cumulative PM2.5 mass 
concentration could be attributed 
to emissions during meal times.
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Personal vs Stationary 
Measurements

• The average PM2.5 mass concentration at the stationary site was 10.4 µg/m3. 

• The stationary site measurements were generally lower compared to 
personal exposures

• Only 13 out of the 50 sampling days exhibiting higher mass concentrations.

• 25 out of the 50 personal 
exposure days were more 
than double the ambient 
mass concentrations.

• No statistically significant 
associations between the 
personal exposures and 
ambient concentrations 
were found.
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Black Carbon

• The daily average BC mass concentrations ranged between 0.5 to 5.4 
µg/m3, with an average mass concentration of 1.4 µg/m3. 

• On average, BC accounted for 12% of the PM2.5 mass concentration. 

• Participant 1 exhibited the highest BC percent contribution to PM2.5

• No common, 
dominant BC 
source

• Cooking 
emissions 

• Time in their 
vehicle

• Time spent at 
their residence 
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Contribution of Traffic

• Participants who reported ‘heavy traffic’ near their residences exhibited 
the greatest average PM2.5 mass residential concentrations (29.2 µg/m3).

• Participants who indicated ‘light traffic’ near their residences exhibited an 
average PM2.5 mass concentrations of 16.0 µg/m3.

• The overall Pearson correlation                                                                                              
coefficient was 0.50.

Heavy

Moderate

Light
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Conclusions

• The Residential microenvironment contributed dominantly to the mass 
concentration since the participants chiefly remained at home and 
cooking activities contributed significantly to the total PM2.5. 

• Participants who reported heavy traffic near their residences exhibited the 
greater average mass concentrations.

• When compared to the ambient monitoring station, the person-specific 
PM2.5 was frequently more than double the ambient measurements.

• Even in regions where ambient concentrations are below national 
standards, individuals may be still be exposed to elevated PM2.5 mass 
concentrations.

• Data collected from this pilot study will serve to explore health effects 
related to prenatal exposure to air pollution in future work.
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