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Study Design
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Paper in review. All software, hardware, and design files available:
github.com/intelligent-environments-lab/bevo_iaq
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Filtering IAQ Data 
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Processing IAQ Data 
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Describe nightly IAQ measurements with median value

Compare to standards to determine nights with poor IAQ
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Summary of Results

TST: Total Sleep Time
NAW: Awakenings
SOL: Sleep Latency

SE: Sleep Efficiency
REM: Rapid-Eye-Movement

Elevated TVOCs and PM2.5 associated 
with improved sleep quality

Elevated CO, CO2, and T associated 
with degraded sleep quality
• SOL decreased when CO2 or T was 

high

Elevated TVOCs and PM2.5 altered 
sleep staging

http://nagy.caee.utexas.edu/
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Conclusion

CGS for IAQ applications provide advantages over reference monitors:
• Affordability • Scalable • Availability • Hassle • Application

CGS can help address questions in an ecologically-valid manner 

IAQ can affect objective and subjective measures of sleep

Data fusion helps improve accuracy/confidence of results

Fritz, Hagen, et al. "Data fusion of mobile and environmental sensing devices to understand 
the effect of the indoor environment on measured and self-reported sleep quality." Building 
and Environment 214 (2022): 108835.
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Correlation Between IAQ Parameters

No significant relationships 
between IAQ parameters

Factor analysis indicates that all 
five parameters should be used 
for analysis
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Sleep Quality and non-IAQ Parameters
No significant relationships between sleep metrics and:
• Activity

Only TST from Fitbit 
and EMAs are 
correlated

• Mood

http://nagy.caee.utexas.edu/
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Number of 
Awakenings

Low

High

Subjective 
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Restfulness 
Rating

Positive

Negative

Subjective 
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