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Supplemental Materials for Survey results of a pilot 

study on the effects of aircraft noise on sleep near 

Atlanta International Airport  

The complete postal survey is given in Questionnaire S1 

Demographic data for the sampled census tracts are given in Table S1  

Directed acyclic graphs to determine minimal required adjustment for the regression models are given in 

Figures S1–S3 

The number of respondents in each dichotomous outcome category is given in Tables S2–S4 

Results of regression model statistical testing (p-values) are given in Table S5 

 
Questionnaire S1 Complete postal survey 
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Census tract-level demographic data 

 

Table S1. Demographic characteristics of census tracts within each noise category. 

Noise 

category 

Direction 

re: ATL 
Houses (n) 

No college 

education (%) 

Black or African 

American (%) 

Mean household 

income ($) 

≥55 dB East 1949 59.5 55.1 33,624 

≥55 dB West 7305 50.8 90.7 26,737 

50<55 dB East 9464 59.7 59.6 31,126 

50<55 dB West 11,123 34.8 77.3 40,938 

45<50 dB East 14,489 46.3 83.6 46,964 

45<50 dB West 20,457 32.2 32.2 59,955 

40>45 dB East 53,391 41.9 77.4 50,249 

40>45 dB West 30,674 45.1 81.2 39,677 

<40 dB East 118,182 35.7 52.7 50,684 

<40 dB West 55,842 41.1 58.5 54,040 

All - 322,876 40.0 62.5 49,100 

The total mean household income was calculated as (Σ(houses per tract × mean household income age per 

tract)) / total number of houses in all tracts. Similarly, the total mean percentages that had no college 

education or were Black or African American were calculated based on proportions and number of houses 

in each sampling region, e.g. (Σ(houses per tract × % per tract)) / total number of houses in all tracts. 
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Directed Acyclic Graphs (DAGs) 

 
According to the DAGs, for all outcomes, to estimate the total effect of Lnight, the regression models should 

be minimally adjusted for age and household income. 

 

 

Figure S1. DAG for annoyance/sleep disturbance. To estimate the total effect of Lnight, the model should be 

minimally adjusted for age and household income. Ovals indicate unmeasured variables. 
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Figure S2. DAG for health outcomes. To estimate the total effect of Lnight, the model should be minimally 

adjusted for age and household income. Ovals indicate unmeasured variables. 

 

 

Figure S3. DAG for use of sleep aids. To estimate the total effect of Lnight, the model should be minimally 

adjusted for age and household income. Ovals indicate unmeasured variables. 
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Prevalence of questionnaire outcome responses 

 
These tables give the number of responses in each dichotomous response variable. 

 

Table S2. Respondents (n) indicating being disturbed and annoyed by aircraft noise, fair or poor sleep 

quality, and trouble sleeping due to noise ≥1/week. 

Response 

Outcome Measure 

Sleep 

disturbance 
Annoyance 

Overall 

sleep 

quality 

Trouble 

falling 

asleep 

Trouble 

sleeping 

at night 

Sleep 

medication 

Trouble 

staying 

awake 

Disturbed/Annoyed/ 

Poor/≥1/week 
83 78 86 146 176 45 41 

Not disturbed/Not annoyed/ 

Poor/<1/week 
180 188 176 116 86 211 217 

Missing 5 2 6 6 6 12 10 

 

Table S3. Respondents (n) indicating using sleep aids because of noise often or more frequently. 

Response 
Outcome 

Earplugs Alcohol Medication TV Music Close windows Sound machine Fan 

Often or more 17 12 36 78 38 109 13 71 

Sometimes or less 242 248 225 181 223 152 247 190 

Missing 9 8 7 9 7 7 8 7 

 

Table S4. Respondents (n) indicating poor or fair general health, diagnosis of any sleep disorder, and 

diagnosis of relevant health outcomes. 

Response 

Outcome Measure 

General 

health 

Sleep 

disorder 
Hypertension 

Chronic 

headaches/ 

Migraine 

Arrythmia 
Heart 

disease 
Stomach ulcer Diabetes 

Poor/Yes 59 58 125 19 19 12 8 34 

Good/no 207 210 143 249 249 256 260 234 

Missing 2 0 0 0 0 0 0 0 
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Regression model p-values 
 

Table S5. p-values for covariates included in the crude (Lnight only) and fully adjusted regression model for 

each questionnaire outcome measure. 

  
Outcome 

measure 

Model covariate 

Lnight 

crude 

Lnight 

adjust

ed 

BMI Sex Age Hearing 

Noise 

sensitivi

ty 

$50–

100k 
>$100k 

Prefer 

not to 

answer 

Sleep 
Sleep 

disturbance 
<0.001 <0.001 0.022 0.889 0.929 0.498 0.001 0.065 0.022 0.326 

 Annoyance <0.001 <0.001 0.037 0.721 0.819 0.408 0.001 0.339 0.030 0.709 

 Overall sleep 

quality 
0.013 0.029 0.907 0.962 0.593 0.341 0.010 0.805 0.494 0.603 

 Trouble falling 

asleep 
0.002 0.003 0.748 0.453 0.177 0.029 0.001 0.862 0.272 0.191 

 
Trouble 

sleeping at 

night 

0.019 0.040 0.864 0.074 0.146 0.044 <0.001 0.736 0.452 0.140 

 Sleep 

medication 
0.809 0.525 0.163 0.260 0.575 0.322 0.031 0.774 0.321 0.170 

  
Trouble 

staying awake 
0.016 0.061 0.891 0.083 0.140 0.085 0.018 0.213 0.714 0.264 

Coping Earplugs 0.208 0.345 0.032 0.859 0.907 0.068 0.101 0.148 0.531 0.911 
 Alcohol 0.028 0.046 0.868 0.869 0.161 0.589 0.187 0.796 0.926 0.447 
 Medication 0.608 0.738 0.303 0.682 0.904 0.016 0.029 0.812 0.330 0.710 
 TV 0.004 0.011 0.533 0.625 0.108 <0.001 0.022 0.452 0.889 0.058 
 Music 0.004 0.020 0.160 0.675 0.000 0.001 0.855 0.514 0.332 0.989 

 Close 

windows 
0.007 0.006 0.074 0.603 0.146 0.889 0.055 0.961 0.282 0.066 

 Sound 

machine 
0.451 0.744 0.329 0.962 0.846 0.872 0.942 0.528 0.336 0.889 

  Fan 0.212 0.496 0.116 0.407 0.007 0.065 0.020 0.538 0.996 0.811 

Health General health 0.004 0.052 0.001 0.398 0.565 0.049 0.469 0.529 0.056 0.536 
 Sleep disorder 0.927 0.701 0.003 0.618 0.010 0.074 0.137 0.752 0.143 0.277 
 Hypertension 0.858 0.990 <0.001 0.910 <0.001 0.606 0.673 0.705 0.168 0.821 

 
Chronic 

headaches/ 

migraine 

0.192 0.383 0.613 0.254 0.225 0.752 0.550 0.760 0.357 0.469 

 Arrythmia 0.525 0.689 0.840 0.813 0.002 0.202 0.330 0.690 0.943 0.708 
 Heart disease 0.186 0.114 0.614 0.344 0.014 0.255 0.976 0.629 0.979 0.615 
 Stomach ulcer 0.301 0.381 0.488 0.448 0.322 0.729 0.330 0.782 0.693 0.968 

  Diabetes 0.448 0.119 0.001 0.662 <0.001 0.778 0.518 0.428 0.696 0.028 

 


