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METHODS 

DeNOx Zero Checks 

The efficacy of each analyzer’s DeNOx accessory at scrubbing NO from the room air was 

checked 1-3 times, twice a day, by averaging an analysis of 15 seconds of DeNOx air. Generally, 

multiple DeNOx checks were performed only when one was anomalous, so we report the 

minimum NO concentration for each DeNOx check session. For the 4 children tested during the 

highest indoor NO concentrations (> 55 ppb), we checked the raw profile of NO concentration 

versus time for each FeNO maneuver and found no evidence of an “early peak” due to inhalation 

of high room air NO [1, 2]. 

FeNO Data Processing 

Summarization and averaging of the multiple maneuvers for FeNO at 50 ml/s to produce FeNO50 

conformed to ATS/ERS guidelines [1], including use of the first acceptable 3-second plateau 

(corresponding to ~150 ml of exhaled air), except for slightly relaxed reproducibility 

requirements (for FeNO above 10 parts per billion (ppb): <15% difference and for FeNO at or 

below 10 ppb: <15% or <1 ppb difference). We have previously shown with these data that 

relaxing the reproducibility requirement reduces the number of children lacking valid 

(reproducible maneuvers) and produces very similar FeNO50 values for the other children [3]. 

Summarization and averaging of the multiple maneuvers for FeNO at 300 ml/s was identical to 

the procedure for FeNO50 except that we used a 1-second plateau (~300 ml of exhaled air) rather 

than a 3-second plateau (~900 ml of exhaled air). In our analysis, more children had reproducible 

FeNO at 50 ml/s (97.0%) than at 300 ml/s (83.4%), at least partially due to the study design (3 

maneuvers at 50 ml/s and only 2 at 300 ml/s). 

Our definition of a plateau was slightly more restrictive than the 2005 ATS/ERS standard [1] 

because we allowed a maximum range of 0.5 ppb (rather than 1.0 ppb) for plateaus with mean 

NO < 5 ppb. To ensure relatively stable flow rates during a plateau, we only considered plateaus 

where the standard deviation of the flow rate during the 3-second (or 1-second, at 300 ml/s) 

interval was ≤ 7.87, 7.87, 7.52, or 16.54 ml/s (the respective 97.5
th

 percentiles) for the 30, 50, 

100, and 300 ml/s target flow rates, respectively. 

For the extended FeNO analysis, the NO concentration from a maneuver was determined using 

the 3-second plateau (or 1-second, at 300 ml/s) within a modified airway turnover search 

window approach, as proposed by Puckett et al [4], to normalize plateau selection by body size 

and flow rate and to more appropriately account for the sloped phase III profile often observed at 

high and low flow rates [4, 5]. We modified the Puckett et al approach to our data from children 

by using search windows that varied slightly by flow rate: 4-10, 5-10, 5-10, and 5-12 airway 

volume turnovers (Vex/Vaw units) for maneuvers at the 30, 50, 100, and 300 ml/s target flow 

rate, respectively.   
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Additional details on NO parameter estimation 

The closed form solution to the two compartment model for FeNO is: 

  (1) 

 

where �̇� denotes exhalation flow rate. In earlier work—Eckel et al [6]—we proposed a novel 

method for estimating subject-specific NO parameters with good statistical properties. This 

method employs nonlinear least squares estimation of a natural log transformation of both sides 

of the two compartment model equation. Below, we present the Eckel et al statistical model, 

denoting CANO, DawNO, and J'awNO as C, D, and J for notational simplicity and using j to index 

different FeNO maneuvers for a given participant: 

         (2) 

where  

In this paper, we used a multilevel modeling extension [7] of the subject-specific Eckel et al [6] 

model. We estimated NO parameters by pooling maneuver-specific FeNO data for all children 

and estimating a nonlinear mixed effects model, with participant-level random intercepts for 

each NO parameter and an unstructured variance/covariance matrix (Σ) for the random effects. 

To better satisfy the assumption of random effects with a multivariate normal (MVN) 

distribution, we modeled log(J) and log(D) rather than J or D and made appropriate changes to 

the nonlinear mean function to retain parameter interpretability. Specifically, we modeled FeNO 

for participant i at maneuver j as: 

 (3) 

 

and the subject-specific NO parameters (Ci, logDi, and logJi) were where    

functions of the population mean NO parameters (C, logD, and logJ)  and subject-specific 

random intercepts :   

 

We estimated this model using nlme in R [8] and produced participant-specific NO parameter 

estimates using the best linear unbiased predictors (BLUPs) of the random effects [9]. Nearly all 

children (96.0%) had at least one maneuver at each of the 4 target flow rates with an acceptable 

plateau. All children contributed data to the estimation of the nonlinear mixed model of extended 

NO, so none were missing estimates of the NO parameters. 
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Anthropometric measures 

Height and weight (typically measured on the date of the FeNO test) were used to calculate age- 

and sex-specific body mass index (BMI) percentiles from the Centers for Disease Control and 

Prevention (CDC) growth charts [10].  

 

RESULTS 

The median interval between indoor NO measurements was 61 minutes (range 23-218). 

The estimated associations of all covariates included in the main “adjusted” models in Tables 4-5 

are included in Tables E1-E2. 
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Table E1. Estimated percent difference in each “proximal airway” extended FeNO summary (and 95% confidence interval (CI)) 

associated with each of the covariates in the “adjusted” models from Table 4. 

 

 
% Difference in FeNO50* (N=1586) 

 
% Difference in J'awNO* 

 
% Difference in DawNO* 

Covariate Estimate (95% CI) p 

 

Estimate (95% CI) p 

 

Estimate (95% CI) p 

Indoor NO, per 10 ppb increase 2.8 (-3.3, 9.3) 0.378 
 

4.0 (-2.8, 11.3) 0.259 
 

-0.2 (-4.8, 4.6) 0.934 

Age, years 9.4 (3.2, 16.0) 0.003 
 

11.1 (4.1, 18.5) 0.001 
 

3.0 (-1.5, 7.8) 0.198 

Male 15.7 (7.7, 24.4) 0.000 
 

16.5 (7.6, 26.1) 0.000 
 

1.9 (-3.6, 7.7) 0.505 

Race (reference: White/non-Hispanic) 
           

   Hispanic 3.9 (-5.4, 14.0) 0.423 
 

3.1 (-6.9, 14.3) 0.555 
 

-1.2 (-8.1, 6.1) 0.734 

   Black 24.7 (-5.8, 65.2) 0.123 
 

29.1 (-5.8, 77.0) 0.112 
 

6.7 (-14.4, 33.0) 0.564 

    Asian/Hawaiian/Pacific Islander 49.1 (23.0, 80.7) 0.000 
 

47.1 (19.0, 81.7) 0.000 
 

13.1 (-2.5, 31.1) 0.103 

    Other 0.2 (-16.0, 19.6) 0.979 
 

3.3 (-15.0, 25.7) 0.743 
 

13.8 (-0.7, 30.5) 0.064 

    Missing 28.6 (-28.5, 131.4) 0.401 
 

34.7 (-30.3, 160.4) 0.376 
 

18.1 (-25.5, 87.2) 0.480 

Asthma 35.5 (22.1, 50.5) 0.000 
 

39.0 (23.8, 56.2) 0.000 
 

8.6 (0.1, 17.8) 0.047 

Asthma medication use (reference: None) 
           

     Rescue only 21.3 (-0.1, 47.3) 0.051 
 

22.4 (-1.5, 52.1) 0.068 
 

7.0 (-8.1, 24.5) 0.383 

     Control only -14.4 (-41.9, 26.1) 0.431 
 

-20.1 (-48.3, 23.5) 0.312 
 

-9.1 (-33.0, 23.2) 0.538 

     Rescue & Control 49.9 (20.0, 87.3) 0.000 
 

49.5 (16.8, 91.4) 0.001 
 

5.5 (-11.3, 25.4) 0.544 

     Missing 21.6 (-12.4, 68.8) 0.242 
 

44.9 (2.9, 104.0) 0.034 
 

91.2 (50.5, 143.0) 0.000 

Rhinitis History (reference: Never) 
           

     No current 9.9 (0.6, 20.0) 0.035 
 

11.0 (0.7, 22.3) 0.035 
 

5.3 (-1.6, 12.7) 0.138 

     Current 28.7 (17.0, 41.5) 0.000 
 

31.0 (17.9, 45.6) 0.000 
 

5.4 (-2.1, 13.4) 0.165 

Time of FeNO test (reference 7:00-9:59)            

    10:00-11:59 -1.2 (-9.3, 7.6) 0.785  -3.5 (-12.1, 6.1) 0.463  -4.7 (-10.8, 1.8) 0.154 

    > 12:00 -3.8 (-12.9, 6.3) 0.447  -5.1 (-15.0, 6.0) 0.355  -4.3 (-11.4, 3.4) 0.268 

Second hand smoke exposure -16.6 (-26.9, -4.9) 0.007 
 

-17.6 (-28.7, -4.9) 0.008 
 

-9.1 (-17.9, 0.5) 0.063 

Parent education (reference: < 12th grade) 
           

     Completed 12th grade 4.9 (-7.4, 18.8) 0.454 
 

6.9 (-6.8, 22.6) 0.342 
 

3.8 (-5.7, 14.3) 0.444 

     > 12th grade -2.3 (-12.9, 9.6) 0.694 
 

-0.9 (-12.6, 12.4) 0.892 
 

0.1 (-8.3, 9.3) 0.981 
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     Missing -6.4 (-20.9, 10.7) 0.442 
 

-4.5 (-20.7, 15.0) 0.626 
 

-2.6 (-14.5, 10.9) 0.690 

Analyzer (reference: Machine 1) 
           

     Machine 2 4.8 (-4.6, 15.0) 0.328 
 

6.3 (-4.1, 17.8) 0.247 
 

3.1 (-4.1, 10.8) 0.410 

     Machine 3 -9.3 (-16.9, -1.0) 0.029 
 

-10.7 (-18.9, -1.6) 0.022 
 

-13.5 (-19.2, -7.5) 0.000 

Community (reference: Long Beach) 
           

     Mira Loma -2.9 (-18.4, 15.5) 0.738 
 

-5.0 (-21.5, 15.1) 0.602 
 

1.3 (-11.4, 15.8) 0.848 

     Riverside -6.2 (-21.0, 11.5) 0.469 
 

-11.3 (-26.0, 7.3) 0.217 
 

-8.4 (-19.8, 4.7) 0.199 

     San Dimas 11.1 (-6.6, 32.3) 0.235 
 

2.6 (-15.4, 24.4) 0.796 
 

-7.9 (-19.5, 5.4) 0.233 

     Upland 3.5 (-12.9, 23.0) 0.692 
 

-2.9 (-19.9, 17.6) 0.760 
 

-11.1 (-22.3, 1.6) 0.085 

     Glendora -4.9 (-19.7, 12.6) 0.560 
 

-11.2 (-26.4, 7.2) 0.216 
 

-12.1 (-22.9, 0.2) 0.054 

     Anaheim 3.6 (-13.5, 24.0) 0.701 
 

-5.4 (-22.6, 15.5) 0.582 
 

-15.8 (-26.8, -3.2) 0.016 

     Santa Barbara 3.2 (-12.7, 21.9) 0.715 
 

-2.3 (-18.8, 17.6) 0.806 
 

-9.9 (-20.9, 2.5) 0.114 

  

  

Table E2. Estimated difference in each “distal airway” extended FeNO summary (and 95% confidence interval (CI)) associated with 

each of the covariates in the “adjusted” models from Table 5. 

 

 
% Difference in FeNO300* (N=1364) 

 
Difference in CANO (ppb) 

Covariate Estimate (95% CI) p 
 

Estimate (95% CI) p 

Indoor NO, per 10 ppb increase 6.5 (0.3, 13.1) 0.039 
 

0.10 (0.04, 0.16) 0.001 

Age, years 3.7 (-2.2, 10.0) 0.229 
 

-0.03 (-0.08, 0.03) 0.348 

Male 17.8 (9.6, 26.6) 0.000 
 

0.10 (0.03, 0.17) 0.004 

Race (reference: White/non-Hispanic)        

   Hispanic 4.4 (-4.8, 14.5) 0.363 
 

0.02 (-0.07, 0.11) 0.608 

   Black 22.2 (-8.4, 63.0) 0.173 
 

-0.03 (-0.30, 0.25) 0.836 

    Asian/Hawaiian/Pacific Islander 48.3 (23.3, 78.4) 0.000 
 

0.15 (-0.03, 0.34) 0.101 

    Other 2.0 (-14.3, 21.4) 0.826 
 

-0.15 (-0.32, 0.02) 0.082 

    Missing 30.7 (-28.1, 137.8) 0.380 
 

0.17 (-0.41, 0.75) 0.563 

Asthma 25.4 (12.5, 39.6) 0.000 
 

0.14 (0.04, 0.25) 0.006 
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Asthma medication use (reference: None)        

     Rescue only 29.2 (6.1, 57.5) 0.011 
 

0.10 (-0.09, 0.29) 0.288 

     Control only -14.6 (-42.2, 26.1) 0.426 
 

0.07 (-0.31, 0.45) 0.725 

     Rescue & Control 55.8 (24.9, 94.2) 0.000 
 

0.37 (0.16, 0.59) 0.001 

     Missing 23.4 (-10.5, 70.2) 0.199 
 

-0.20 (-0.50, 0.10) 0.201 

Rhinitis History (reference: Never)        

     No current 9.0 (-0.2, 18.9) 0.054 
 

0.01 (-0.08, 0.09) 0.877 

     Current 27.4 (15.8, 40.1) 0.000 
 

0.12 (0.03, 0.21) 0.009 

Time of FeNO test (reference 7:00-9:59am)        

    10:00-11:59 -0.9 (-9.0, 8.0) 0.843  0.03 (-0.06, 0.11) 0.544 

    > 12:00 -7.2 (-16.0, 2.6) 0.144  -0.04 (-0.13, 0.06) 0.444 

Second hand smoke exposure -16.3 (-27.2, -3.9) 0.012 
 

0.08 (-0.04, 0.21) 0.191 

Parent education (reference: < 12th grade)        

     Completed 12th grade -2.2 (-13.7, 10.9) 0.732 
 

-0.11 (-0.23, 0.01) 0.077 

     > 12th grade -6.8 (-16.8, 4.5) 0.229 
 

-0.12 (-0.23, -0.01) 0.037 

     Missing -5.2 (-19.9, 12.3) 0.538 
 

-0.04 (-0.21, 0.12) 0.605 

Analyzer (reference: Machine 1)        

     Machine 2 9.4 (-0.4, 20.2) 0.061 
 

0.04 (-0.05, 0.14) 0.332 

     Machine 3 -10.0 (-17.5, -1.8) 0.018 
 

0.01 (-0.07, 0.10) 0.760 

Community (reference: Long Beach)        

     Mira Loma -8.4 (-23.2, 9.2) 0.325 
 

-0.20 (-0.37, -0.04) 0.017 

     Riverside -7.9 (-22.6, 9.6) 0.352 
 

-0.09 (-0.26, 0.07) 0.275 

     San Dimas 13.3 (-4.8, 34.8) 0.161 
 

0.05 (-0.12, 0.22) 0.571 

     Upland 4.1 (-12.6, 23.9) 0.653 
 

-0.02 (-0.19, 0.14) 0.783 

     Glendora -3.8 (-18.9, 14.1) 0.655 
 

0.11 (-0.05, 0.28) 0.175 

     Anaheim 3.6 (-13.8, 24.5) 0.705 
 

0.02 (-0.15, 0.20) 0.812 

     Santa Barbara 0.4 (-15.4, 19.3) 0.960 
 

-0.00 (-0.16, 0.16) 0.975 
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In sensitivity analyses (Tables 4-5 and E3-E5), the CANO results were robust to additional 

adjustment for recent spirometry (due to time constraints, FeNO was tested ≤ 15 minutes after 

spirometry in 28.3% of participants [3]) or BMI percentile and to exclusions of data from: 

analyzer-specific testing sessions with a DeNOx check value > 1ppb or missing (affecting 6.1% 

of subjects), subjects with valid maneuvers at fewer than 4 target flow rates, subjects with 

asthma taking ICS. Finally, we also found strong evidence for a positive association of indoor 

NO with CANO using the alternative, subject-specific HMA estimation of NO parameters (Table 

E5).  

 

Table E3. Estimated difference in each “proximal airway” extended FeNO summary (and 95% 

confidence interval (CI)) associated with a 10 ppb increase in indoor NO at the time of the FeNO 

test, under several sensitivity analysis scenarios. 

Model 
% Difference in FeNO50* 

(N=1586) 
% Difference in J'awNO* % Difference in DawNO* 

 

Estimate (95% CI) p Estimate (95% CI) p Estimate (95% CI) p 

Adjusted* 2.8 (-3.3, 9.3) 0.378 4.0 (-2.8, 11.3) 0.259 -0.2 (-4.8, 4.6) 0.934 

Adjusted
*
, exclude DeNOx > 1 ppb 3.9 (-2.8, 11.1) 0.258 5.5 (-1.9, 13.5) 0.149 1.4 (-3.5, 6.6) 0.582 

Adjusted
*
, excl. subjects w/o 4 flows 2.0 (-4.2, 8.5) 0.544 2.9 (-3.9, 10.3) 0.409 -0.5 (-5.1, 4.4) 0.844 

Adjusted
*
, exclude asthmatics w/ ICS 3.2 (-3.0, 9.7) 0.322 4.1 (-2.7, 11.4) 0.247 -0.6 (-5.2, 4.3) 0.816 

Adjusted
*
, + recent spirometry  1.9 (-4.2, 8.5) 0.545 2.9 (-3.9, 10.3) 0.412 -0.5 (-5.1, 4.4) 0.852 

Adjusted
*
, + BMI percentile  2.5 (-3.6, 9.0) 0.432 3.7 (-3.1, 11.0) 0.293 -0.3 (-4.9, 4.5) 0.895 

Adjusted
*
, exclude 3/29 & 5/13  3.0 (-4.0, 10.4) 0.409 5.1 (-2.6, 13.5) 0.202 0.3 (-5.0, 5.8) 0.921 

 

*Adjustment covariates: age, sex, race/ethnicity, rhinitis history, ever report of doctor diagnosed asthma, use of 

asthma medications in the past 12 months, secondhand tobacco smoke exposure, highest attained parental education, 

time of FeNO test, FeNO analyzer, and CHS community 
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Table E4. Percent difference in each “distal airway” extended FeNO summary (and 95% 

confidence interval (CI)) associated with a 10 ppb increase in indoor NO at the time of the FeNO 

test, under several sensitivity analysis scenarios. 

Model % Difference in FeNO300* (N=1364) 

 
Difference in CANO, ppb 

 

Estimate (95% CI) p 

 

Estimate (95% CI) p 

Adjusted* 6.5 (0.3, 13.1) 0.039 
 

0.10 (0.04, 0.16) 0.001 

Adjusted
*
, exclude DeNOx > 1 ppb 9.4 (2.5, 16.7) 0.007 

 
0.13 (0.06, 0.19) <0.001 

Adjusted
*
, excl. subjects w/o 4 flows 5.8 (-0.4, 12.4) 0.069 

 
0.10 (0.04, 0.16) 0.001 

Adjusted
*
, exclude asthmatics w/ ICS 7.1 (0.8, 13.7) 0.025 

 
0.11 (0.05, 0.17) <0.001 

Adjusted
*
, + recent spirometry  5.7 (-0.5, 12.3) 0.072 

 
0.10 (0.04, 0.16) 0.001 

Adjusted
*
, + BMI percentile  6.2 (0.1, 12.8) 0.048 

 
0.10 (0.04, 0.16) 0.001 

Adjusted
*
, exclude 3/29 & 5/13  6.9 (-0.1, 14.4) 0.053 

 
0.08 (0.02, 0.15) 0.015 

 

*Adjustment covariates: age, sex, race/ethnicity, rhinitis history, ever report of doctor diagnosed asthma, use of 

asthma medications in the past 12 months, secondhand tobacco smoke exposure, highest attained parental education, 

time of FeNO test, FeNO analyzer, and CHS community 

 

Sensitivity analysis using HMA estimates of NO parameters 

HMA estimates could not be produced for 77 subjects. The following results are for the subset of 

1558 participants with complete data on HMA parameter estimates. Participant-specific HMA 

estimates of CANO were similar, on average, to CANO estimated by the nonlinear mixed model, 

DawNO and J’awNO were lower, on average, using HMA estimation, and all NO parameter 

estimates were more variable using HMA estimation (CANO: mean = 1.9 ppb, standard deviation 

(SD) = 1.8 ppb; DawNO: geometric mean = 8.4 pl·s
-1

·ppb
-1

, geometric SD = 7.7 pl·s
-1

·ppb
-1

; 

J’awNO: geometric mean = 782.5 pl/s, geometric SD = 2.34 pl/s). As shown in Table E5, after 

adjusting for potential confounders, a 10 ppb increase in indoor NO was associated with: a 0.29 

ppb increase in CANO (95% CI: 0.13, 0.44) [equivalent to a 15.0% increase from the mean of 

1.93 ppb to 2.22 ppb]. 

 

Table E5. Estimated difference in the HMA estimate of each NO parameter (and 95% confidence 

interval (CI)) associated with a 10 ppb increase in indoor NO at the time of the FeNO test. 

     Difference in CANO, ppb              % Difference in DawNO                   % Difference in J'awNO 

Model      Estimate   (95% CI)           p       Estimate (95% CI)         p  Estimate   (95% CI)             p 

Unadjusted     0.33  (0.19, 0.47)  <0.001      -13.9  (-26.9, 1.3)    0.07   1.8  (-5.0,     8.9)     0.62 

Adjusted      0.29  (0.13, 0.44)  <0.001     - 15.7  (-29.4, 0.8)    0.06   0.8  (-6.1,     8.3)     0.82 

Adjusted + smooth of date    0.23  (0.07, 0.38)    0.005      -16.4      (-30.3, 0.3)    0.05                   -0.7  (-7.7,     6.8)     0.85 

Adjusted + town rounds    0.23  (0.06, 0.40)    0.009      -21.5     (-35.7, -4.1)    0.02                   -5.1  (-12.4,   2.8)     0.20 

Adjusted, exclude ML 3/17-18    0.13        (-0.10, 0.37)   0.273      -8.7      (-31.1, 21.0)    0.53                   -0.7  (-11.4, 11.2)     0.90 

Adjusted, exclude 3/29 & 5/13       0.30  (0.12, 0.47)    0.001      -17.7  (-32.6, 0.4)    0.06   1.5  (-6.3,   10.1)     0.71 

*Adjustment covariates: age, sex, race/ethnicity, rhinitis history, ever report of doctor diagnosed asthma, use of asthma medications in the past 12 

months, secondhand tobacco smoke exposure, highest attained parental education, time of FeNO test, FeNO analyzer, and CHS community 
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Up to 2 hour lagged indoor NO analysis 

Associations of indoor NO lagged up to 2 hours prior to the FeNO test with CANO were 

estimated in the subset of 811 children tested ≥ 2 hours after the first test of the day for each 

analyzer. Since indoor NO was only measured during FeNO testing, the 824 children tested 

within the first 2 hours were excluded. Pearson’s correlation of indoor NO at the time of the test 

with lagged indoor NO was 0.96, 0.87, 0.76, and 0.63 for a 30, 60, 90, and 120 minute lag, 

respectively. The best fitting model, by minimum AIC, used a 30 minute lag (Table E6) and 

estimated that a 10 ppb higher indoor NO concentration 30 minutes prior to a child’s FeNO 

testing session was associated with 0.11 ppb (95% CI: -0.01, 0.23) higher average CANO.  

 

Table E6. Difference in CANO (ppb) associated with a 10 ppb increase in indoor NO from 0 to 

120 minutes before the FeNO test, from single lag models adjusted
*
 for potential confounders. 

Lag of room  

air NO (min)  Estimate      (95% CI)           p       AIC 

0   0.10   (-0.05, 0.25)  0.174  1732.9 

30    0.11  (-0.01, 0.23)  0.082  1731.7 

60    0.08  (-0.02, 0.18)  0.117  1732.2 

90    0.05   (-0.04, 0.13)  0.296  1733.7 

120    0.01   (-0.06, 0.08)  0.859  1734.8 

 
*Adjustment covariates: age, sex, race/ethnicity, rhinitis history, ever report of doctor diagnosed asthma, use of 

asthma medications in the past 12 months, secondhand tobacco smoke exposure, highest attained parental education, 

time of FeNO test, FeNO analyzer, and CHS community 
 

 

Central site ambient NO versus indoor NO at the schools 

Continuous-time data on outdoor ambient NO was available from central site locations in the 

CHS communities (see Figure E1), but these data have limitations for studying the effects of 

acute exposure to traffic-related air pollution due to the high spatial variability of NO. Figure E2 

displays the association between hourly average central site ambient NO and indoor NO at the 

schools. Other location-based traffic-related air pollution metrics are available (e.g., distance to 

freeway, CALINE4 line-source air quality dispersion modeled NOx), but none have adequate 

temporal resolution to distinguish between short- and long-term exposures.  
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Figure E1. Location of schools visited in each community relative to the location of the central 

site monitor and nearby major roads. San Dimas did not have a central site monitor that 

measured NO. 
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Figure E2. Diurnal patterns in indoor NO at the schools and central site NO concentrations, for each test date and location. Indoor NO 

concentrations from each of the three FeNO analyzers are plotted in black, red, or green. Hourly resolved outdoor ambient NO from 

the central site monitor for the community
*
 is plotted in grey. 

 
*
San Dimas did not have a central site monitor that measured NO. 

**
Indoor microenvironment concentrations may have been especially different from the ambient environment on May 13, 2010 in Anaheim (field 

log noted intermittent air conditioning) and March 29, 2010 in Riverside (field log noted a nearby outdoor barbeque). 
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