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Table S5. Results for all sensitivity analyses of the associations between smoke density and
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Figure S1. Screenshot showing the appearance of the Lost in Migration game. In this example,
the center bird is flanked by four other birds oriented in a different direction.

Figure S2. Average learning curves (95% CI) across 20 plays of Lost in Migration

for contiguous U.S. users by age group and device. Learning curves for other subgroup
combinations in the western and contiguous U.S. can be viewed on the Dashboard
(ehs-beedce.shinyapps.io/PMSmoke Attention_Dashboard/).

Figure S3. Distribution of the time of day played for all 20 plays of the contiguous U.S. study
population.

Figure S4. Average learning curves (95% CI) across 20 plays of Lost in Migration for
contiguous U.S. users by (A) age group, (B) gender, (C) habitual behavior, and (D) device.
Learning curves for western U.S. user subgroups can be viewed on the Dashboard
(ehs-beedce.shinyapps.io/PMSmoke Attention_Dashboard/).

Figure S5. Distribution of the attention scores for all 20 plays of the contiguous U.S.
study population. Score distributions for the western U.S. study population,

different user subgroups, and specific plays can be viewed on the Dashboard
(ehs-beedce.shinyapps.io/PMSmoke Attention_Dashboard/).

Figure S6. Maps of the (A) spatial and (B) temporal variability of daily PM2.5 across the
contiguous U.S. Spatial variability was calculated as the average of the standard deviation of
census tract-level daily average PMa.s concentrations across each ZIP3 between 2017-2018.
Temporal variability was calculated as the standard deviation of the ZIP3-level population-
weighted daily average PM2.5 concentrations between 2017-2018.

Figure S7. Sensitivity of the observed associations between attention score and (A) PMz:s in the
western U.S., (B) PMzs in the contiguous U.S., and (C) smoke density in the western U.S. to the
type of score used (raw vs. percentile score).

Figure S8. Sensitivity of the observed associations between attention score and PMzs in the (A)
western U.S. and (B) contiguous U.S. to the number of lags included in the distributed lag model
(e.g., 1-6 lags instead of 7). The n-day cumulative association was calculated from all lags
included in the model (e.g., if 5 lags were included, the value shown is the 5-day cumulative
association).
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Figure S9. Sensitivity of the observed associations between attention score and (A) PMz:s in the
western U.S., (B) PM2s in the contiguous U.S., and (C) smoke density in the western U.S. to the
definition of habitual users. The alternative definitions of habitual users considered a different
cutoff for the median time between plays (14 days instead of 7) or for the standard deviation for
time-of-day played (3 or 4 hours instead of 2).

Figure S10. Sensitivity of the observed associations between attention score and (A) PMzs in the
western U.S., (B) PMzs in the contiguous U.S., and (C) smoke density in the western U.S. to the
covariate model specification. The 'No Covariates, No Interactions' model only included the
exposure variable(s), the log(n) variable, and the third order autoregression. The 'Covariates, No
Interactions' model included all covariates but no interactions between the log(n), age group, and
device variables. The 'Covariates, Interactions' model is the model used in the primary analyses
and included all covariate and interaction terms.

Figure S11. Nonlinear associations between daily PMz s and attention score in the (A) western
U.S. and (B) contiguous U.S.

Figure S12. Sensitivity of the observed associations between attention score and (A) PMa:s in the
western U.S., (B) PMzs in the contiguous U.S., and (C) smoke density in the western U.S. to the
number of unique dates required in the user inclusion criteria (i.e., users who completed 20 plays
across less than 20 unique dates). To allow for comparison, only a user’s first play on any given
date was included (e.g., if plays 4-6 occurred on one date, only play 4 is included).

Figure S13. Sensitivity of the observed associations between attention score and (A) PM, s in the
western U.S., (B) PM» s in the contiguous U.S., and (C) smoke density in the western U.S. to the number
of plays required in the user inclusion criteria (i.e., users who completed less than 20 plays). To allow for
comparison, users still must have completed each play across unique dates (e.g., a user with 18 plays must
have completed the plays across 18 unique dates).
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Table S1. Change in attention score associated with a 10 pg/m? increase in daily and subdaily
PM: 5 for western and contiguous U.S. users. A P-value of 0.05 was used to determine statistical
significance. Exposure metrics include the maximum population-weighted hourly average PMa.s
in the 3, 6, and 12 hours prior to gameplay (3, 6, and 12-Hour Max) and the population-weighted
daily average PM2 s in the 7 days prior to gameplay (Lags 0-6 and 7-Day Cumulative).

Western U.S. (n=1,809) Contiguous U.S. (n=10,228)
Exposure Metric Beta (95% CI) P Beta (95% CI) P
3-Hour Max Ei16lé.6762, 1360) | 00030 (230 .6, 3.32) 0.020
6-Hour Max Cose e | 0007 | B e | 0:0096
12-Hour Max Coos sy | 00019 | 2 i 00031
Lag0 f;f;, -4.28) 0.030 E-2467".t910, 4.91) 0.016
Lag 1 ?gf .324, 84.89) 0.24 E—12.57%06, 23.98) 0.91
Lag2 (398 1..1258, 14.98) 0.16 E-9595.756, 15.63) 0.45
Lag 3 (1-53'5.890, 69.46) 0.58 (7-'163.31, 33.69) 0.56
Lag 4 E-lsi.%, 52.55) 0.97 32%%97, 21.50) 0.75
Lag3 (288 1.%669, 24.77) 0.29 E-zjé‘.tsla 2.07) 0.072
Lag 6 (1725713 56.86) 0.39 %;fi 46.45) 0.024
7-Day Cumulaive | A 0o oo | S0 0z




Table S2. Change in attention score associated with a 10 pg/m? increase in daily and subdaily PMa.s for western and contiguous U.S.
users, overall and by age group, gender, and habitual behavior. A P-value of 0.05 was used to determine statistical significance.
Exposure metrics include the maximum population-weighted hourly average PMa.s in the 3 and 12 hours prior to gameplay (3 and 12-
Hour Max), the population-weighted daily average PMa.s the day of gameplay (Lag 0), and the cumulative population-weighted daily

average PMzs in the 7 days prior to gameplay (7-Day Cumulative).?

3-Hour Max 12-Hour Max Lag 0 7-Day Cumulative
Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P
Western U.S. # Users
-41.66 -40.70 -44.28 -47.62
All 1,809 (-69.72, -13.60) 0.0036 (-66.38, -15.03) 0.0019 (-84.27, -4.28) 0.030 (-88.08, -7.17) 0.021
Age Group
-64.54 -81.09 545 -107.42
18-29 147 (-206.47, 77.39) 0.37 (-210.82, 48.64) 0.22 (-191.57, 202.46) 0.96 (-314.35, 99.51) 0.31
-32.60 1.05 -46.66 -30.71
30-39 254 (-112.31, 47.12) 0.42 (-72.55, 74.66) 0.98 (-166.29, 72.97) 0.44 (-143.92, 82.50) 0.59
-21.31 -18.43 -24.45 -19.03
40-49 276 (-92.76, 50.13) 0.56 (-81.92, 45.05) 0.57 (-128.52, 79.61) 0.65 (-121.58, 83.51) 0.72
-49.28 -61.88 -68.72 -66.15
50-59 457 (-104.80, 6.24) 0.082 (-113.03, -10.73) 0.018 (-146.77, 9.32) 0.084 (-148.21, 15.91) 0.11
-42.32 -49.15 -29.39 -30.26
60-69 427 (-96.44, 11.79) 0.13 (-98.64, 0.33) 0.052 (-105.23, 46.46) 0.45 (-107.21, 46.69) 0.44
-63.58 -59.54 -89.67 -71.40
270 248 (-124.80, -2.37) 0.042 (-116.46, -2.61) 0.040 (-178.38, -0.96) 0.048 (-164.54, 21.74) 0.13
Gender
-38.76 -49.52 -50.95 -55.15
Male 359 (-92.41, 14.88) 0.16 (-97.80, -1.24) 0.044 (-126.86, 24.97) 0.19 (-134.39, 24.09) 0.17
Female 1,250 -43.49 0.0096 | -37.62 0.015 | -44.10 0.066 | -48.58 0.044




(-76.40, -10.59) (-67.91,-7.32) (-91.17,2.98) (-95.74, -1.41)
Habitual Behavior
| 11482 12251 113978 125,67
Habitual 146 (21096, -18.69) | 201 | (207.01,-38.00) | 0% | (L266.35, -13.21) | 0930 | (256,73, 5.40) | 0-060
| 36.22 34.19 36.49 40,24
Nonhabitual 1663 | (6555 688) | 9010 | (Ce111,-727) | 001 | (78.64. 5.66) 0.090 1 g578 230) | 0064
. ________________________________________________________________________________________________________________|
Contiguous U.S. # Users
20,99 24.5 2641 32.97
All 10.228 1 38.66,-332) | 9029 | (4074,-830) | 0981|4700, .401) | V010 | (6251, 343) | OV
Age Group
497 1571 40.55 87.71
18-29 859 (837373800 | "9 | (878456420 | %07 | (3825701 | O | (22694,51.52) | 02
116.38 20,08 28.73 26.17
30-39 L2381 (9115,3830) |90 | (705730400 | O | (0531,3785) | %490 | (11491, 62.56) | O
722 1.01 1161 2378
40-49 L3301 (3818, 5060) | 070 | (3943, 41440 |90 | (463969620 |0 | (51310887 |07
36.13 31.82 34.29 7143
50-59 212 (60,65, 2.62) |00 | (6275089 |00 | (7a47,588) |0 | (12870, -14.16) | 001
22.29 31.45 22.92 18.52
60-69 2018 1 (5611003 |01 | e138,-153) |00 | o160, 1575 |02 | (7278,3574) | 0%
41.94 48.58 57.22 4947
=70 1235 1 (86.09.221) | 9063 | (89.65.-750) | 920 | Ci1180,-2.65) | 9040 | (C122.19,23.25) | 018
Gender
2434 28.15 50.59 2231
Male 3018 ) (s8.16,948) |10 | (58962660 | OO | (9242,876) | %018 | (79.93,3530) |4
119.64 23.06 17.58 37.99
Female 7244034, 106 | 009 | (4213, 4000 | 9018 | (a260,7.44) |01 | (7234, 360 | 0030




Habitual Behavior

Habitual

873

-49.01
(-110.43, 12.40)

0.12

-50.71
(-107.22, 5.80)

0.079

91.53
(-164.42, -18.63)

0.014

-8.29
(-108.41, 91.82)

0.87

Nonhabitual

9,355

-18.68
(-37.13,-0.23)

0.047

22.44
(-39.38, -5.50)

0.0094

21.44
(-43.94, 1.05)

0.062

-34.46
(-65.37, -3.55)

0.029

 Results for all daily and subdaily PM2.s exposure metrics by age, gender, and habitual behavior in the western and contiguous U.S.

can be viewed on the Dashboard (ehs-beedce.shinyapps.io/PMSmoke Attention Dashboard/).
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Table S3. Change in attention score associated with light, medium, or heavy density smoke, relative to no smoke, for western U.S.
users, overall and by age group, gender, and habitual behavior. A P-value of 0.05 was used to determine statistical significance.
Exposure metrics include the daily maximum smoke density the day of and day prior to gameplay (Lag 0 and Lag 1) and in the 1 week
prior to gameplay (1-Week).

Lag0 Lag1 1-Week

Group Smoke Density | Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P
Light (165?169 83.71) | 004 (417 issé.lm, 2006) | 17 319(')2.118, 936) | %09

8111,809) Medium (1212105236 279) |00% (3 134(()).668, 7455 |0 E-1907".tzos, 7644) |8
Heavy (7—“;‘(())7.84, 12225) | %% E-121372(.)3()4, 166) |00 (121 192?204, 26.36) | 0012

Light (1-8122.4(‘)0, 504.68) | -2 (181225%5 49325 | 02 2-6322';540, 198.30) | 064

éliels4l7§_29 Medium (4931368;7 48.59) | 0078 ?913119%6 899.01) | &1 (267599555 110041y | 01

Heavy (137282012 393.60) | -6V (41801005571 43.60) | 0072 (2678681g0 136.52) | 019

Light ?-01'573.71, 232.16) | %68 (132 134.7679, 67.15) | %Y E?;dg.574, 133.85) | 069

égzezssi())_” Medium (1536.39, 329.38) | 097 (1712134;7 499.66) | 027 (6-11'985.54, 316.17) | %63

Heavy (12902610 s01.22) | %4 E-lj934.7§8, 207.43) | 042 E?§52.660, 169.68) | 04%

Ages 4049 Light (3272?635 147.24) | 069 E-Szoég?m, 133.80) | 07 (212 éﬁ(.)45, 135.85) | 078

e Medium E-ljgd?;7, 172.94) | 937 E-15937.(.)18 8, 121.01) | 923 Eﬁé?ﬂ, 2182) | 88




-132.49

-265.92

-261.33

Heavy (-452.11,187.12) | *** | (58870, 5686) | M1 | (519.56,-3.10) | 0V
Light E-zigi.%, 130.66) | 77 E-3147'?f93, 101.66) | *02 3155'2(.)75, sa16) | O
35?557())_59 Medium E_134‘(‘)9..1299’ 6s.00) |1 (1333586651 6732 | E-62()22.262, 108.59) | %48
Heavy 2—11%3.%6, 334.16) | 032 E-1346zé.6334, 83.08) |0 (133 124%0, asery |01
Light (626118643 |9 | (amiat 1470 | 0% | liose 3770 | 020
oy | Medm 1SR seon |92 | omese 11527y | O | (ars0,2912) | 015
Heavy 26499, 15.71) |60 | Casgoa, 153.67) | O | (23407, 112.05) | 049
Light C2i262,943%) |04 | Cigaan, 158y |02 | caiss ssesy | %
Ay Mediom (% 13 0556 [ 190 | aar 13569) | ©40 | (2795, 1181y | 043
Heavy 2042, 2373 | 0% | (19459, 32142) | O | Coinrs, 147y | 054
Light (216 5'34.‘01, 99.13) | *08 3223).207, 30.63) | O (120 y 8%062, 3100 | 07
?ﬁilsew) Medium E?279.50.863, 115.48) | %4 (1322020538 8253) | 0% (522 124.‘73, 107.05) | *2
Heavy E-13029é(.)869, 110.78) | 2 E-24f784.6249, 43.00) | 0" E-2j276.5;9, 7431) | 0091
Female Light 29.33 0.47 -31.20 0.45 -27.07 0.45

(n=1,250)

(-51.00, 109.66)

(-111.93, 49.53)

(-97.25, 43.11)




-114.50

6.91

14.57

Medium (24323, 1423) | %081 | (12000, 133.91) | 992 | (88.85,117.98) | 78
Heavy ?-57‘829, 190.57) | %42 (512 é@s, 8426) | 0% (613 724.‘07, 47.00) | %20
Light E-6227'?52, 151.49) | %7 2-532.95, 230.51) | 092 E?25§91%14, 109.26) | 37
(}fibfﬁl Medium 266(?9'.619 5,60.76) | %12 E-1385'i.298, 318.54) | 092 ?-'3;33.72, 273.88) | 10
Heavy E-Sji%o, 31045) | 077 E-15927'4.1259, 18039) | O3 _6205.592;3 ST o
Light Ci936,0311) |05 | Cizssrazan |0 |hag o |0
glinl}jgg;t;lal Medium (928 1'?32, 15.65) | %991 (3 : 552.688, 7377y | 0% 7210219‘; G 67
Heavy 8.84 0o | -111:90 007 | -11178(209.00, | o oo

(-112.15, 129.82)

(-232.98,9.18)

-14.56)




Table S4. Results for all sensitivity analyses of the associations between daily and subdaily PM:2.s and attention score for western and
contiguous U.S. users. A P-value of 0.05 was used to determine statistical significance. Exposure metrics include the maximum
population-weighted hourly average PM2s in the 3 and 12 hours prior to gameplay (3 and 12-Hour Max), the population-weighted
daily average PM:z s the day of gameplay (Lag 0), and the cumulative population-weighted daily average PMz s in the 7 days prior to

gameplay (7-Day Cumulative).

3-Hour Max 12-Hour Max Lag 0 7-Day Cumulative
Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P
Western U.S. Users
Raw vs. Percentile Score
All -41.66 -40.70 4428 47.62
%k
Raw Score (n=1,809) (469.72,-13.60) | %9936 | (6638, -15.03) | %0019 | (8427, 428) 0.030 1 gg.08,-7.17) | %021
. All -0.22 -0.22 -0.20 -0.33
Percentile Score (=1,809) | (-0.42,-0.02) 0028 1 (1040, -0.04) 0018 1 L0.48,0.00) 018 1 0.61,-0.04) 0.026
# of Lags
All -35.00 -35.00
ILag (n=1,809) - - - - (-62.51,-7.50) 0.0 1 le251,-750) | %013
All -37.17 -34.08
2 Lags (n=1,809) - ) - - (-76.27, 1.93) 0.062 1 Z64.04,-411) | 0026
All 43.15 -44.74
3 Lags (n=1,809) ) - - - (-82.96, -3.34) 0.034 1 (7755 11.03) | 90073
All -43.58 42.88
4 Lags (n=1,809) - - - - (-83.52, -3.65) 0.032 1 7836,-739) | 0018
All -43.63 -48.08
> Lags (n=1,809) ) ) ) - (-83.56, -3.70) 0.032 1 (8562, -10.54) | 0012
All -43.36 -51.86
6 Lags n=1,809) | ' ' ] 8331,342) | 0P | (o115, -1257) | 0007
All 4428 -47.62
* - - - -
7 Lags (n=1,809) (-84.27, -4.28) 0.030 1 gg08,-7.17) | %021
Habitual User Definition




Habitual

-114.82

-122.51

-139.78

-125.67

(n = 146) (-210.96,-18.69) | 017 | (207.01,-38.00) | 700 | (26635, -1321) | P00 | (25673, 5.40) | 0060
7 days, 2 hours™ Nonhabitual | -36.22 34.19 36.49 40.24
onnabitua - . - . - . = .
n=1,663) |6555-688 |90 | er11,-727) |90 | (78.64, 5.66) 0.09 | 8278, 2.30) 0.064
Habitual -34.22 -36.19 -54.23 -76.13
(n = 146) (-88.86,2041) | 0?2 | (8584,1346) |O1° (-128.74,2029) | &1° (15343, 1.17) | %054
7 days, 3 hours Nonhabitual | -42.33 40.69 40.67 38.05 (-85.15
onhabitual | -42. -40. -40. -38.05 (-85.15,
mn=1,663 |7478 988 |0 | (7042, -1005) | %0973 | (87.44,6.09) 0.088 1 9 04) 0.11
Habitual -58.08 -55.85 -62.82 93.74
(n = 146) (-98.02, -18.14) | %004 1 L9043 1927) | 09028 | (12004, 5400 | 0032 | (152,24, -35.23) | 00017
7 days 4 hours Nonhabitual | -26.48 26.64 29.77 16.03
onhabitua -20. -20. =27. -10.
m=1,663 |65131217) |18 | (61.96,8.68) 0.14 (-84.40, 24.87) 0.29 (-71.31,39.25) | 97
Habitual -114.44 -115.18 -254.57 -135.09
(n = 146) (207.73, -21.14) | %016 | (L106.82,-33.54) | 09057 | (37146, -137.69) | “009? | (260.87,-9.30) | OO0
14 days, 2 hours Nonhabitual | -35.26 33.67 22.18 38.15
onhabitua -30. -30. =LL. -J90.
m=1,663) |6470,-581) |2 | (6071,-663) |21 | (64.72,2037) 0.31 (-80.88, 4.59) 0.080
User Inclusion Criteria
(# Unique Dates)
All -18.40 -18.48 -24.06 -25.25
>
=5 dates m=7543) [ (-3652,-028) |9 | (3501,-195 | *0%® | (4958 176) 0068 1 (5143003 |00
All -23.92 2432 -29.93 -31.20
>
=10 dates m=6216) | (4243,541) | PO | 4123, 741 | OO0 | (5626, 3600 | 0020 | (57.04,446) | 0022
All -13.88 -14.15 -19.02 -23.78
=15 dates (n=4,604) (-33.91, 6.15) 0.17 (-32.46, 4.15) 0.13 (-47.30,9.27) 0.19 (-52.45, 4.89) 0.10
All -41.66 -40.70 -44.28 -47.62
*
20 dates (n=1,809) (-69.72, -13.60) | %0936 | (6638, -15.03) | V009 | (8427, -428) 0.030 | (8g.08,-7.17) | 00?1
User Inclusion Criteria
(# Unique Plays)
All 5.65 3.09 2.71 1.57
>
=5 plays (n=11,966) | (-9.45,20.74) 0.46 (-10.77,16.95) | 266 (-19.71, 25.13) 0.81 (-1927,22.41) | 088




All

-9.18

-9.49

-18.45

-11.83

>

=10 plays m=4,744) | (-2830,994) | %P | (2702805 | "% (-46.69, 9.79) 020 (-38.30,1463) | 8
All -17.31 -16.47 -22.71 -14.04

=15 plays m=2729) | (081,618 |%° | (3797500 |01 (-56.59,11.18) | 017 (-47.40,1932) | O
All 41.66 -40.70 -44.28 -47.62

%

20 plays m=1,809) | (-69.72,-13.60) | “Y0¢ | (66.38,-15.03) | 0 | (8427, -4.28) 00301 (g5.08,-717) | 0%

Covariate Model

Specification

No covariates, All -44.3 -42.53 -46.86 -46.82

no interaction m=1,809) | 7171,-1689) | "9 | (67.61,-1745) | @000 | (5647, -7.04) 00201 (g501,-862) |01

Covariates, All 4123 -40.14 -44.78 -46.42

no interaction m=1,809) | (-693,-13.16) | "0 | (6582, -1446) | *00% | (8474, -481) 0028 | (g6.91,-502) |00

Covariates, All -41.66 -40.70 -44.28 -47.62

interaction* m=1,809) | (-69.72,-13.60) | “Y0¢ | (66.38,-15.03) | 0 | (8427, -4.28) 00301 (g5.08,-717) | 0%

Contiguous U.S. Users

Raw vs. Percentile Score
Raw Score® 3110,228) £-23Oé.9696, 332 | 0020 i-zjd.5724, 830) | %0031 E-2467'4.‘910, 491y | 0016 (3622957 1,343 | 0%
Percentile Score 2110,228) i?(')(.)zgo, 0.05) 023 i?é.lgz, 0.01) 0.088 (001227 0.03) 012 E?(ffo, 0.01) 0.067

# of Lags
! Lag 102289 |” ' ' ] e 14y | OO0 | G gy | 00013
2 Lags 3510,228) ] ] ] ) E-2467'(.)54 1,456 | 0017 (35220572 ey | 0002
3 Lags 81110,228) - - - - (2467357 4g9) | 0016 (35587562 13.00) | 00021
4 Lags 3110,228) ] ] ] ) E-2467'4.‘910, 491y | 0016 2549'.776 1,-9.80) | 00003




All

-26.34

-39.23

> Lags m=10228) |- - - - (-4784,-485) | 0016 | (6604, -12.42) | 00041
All 26.20 42.69
6 Lags (n=10,228) |- - - - (-47.70, -4.70) 0.017° 1 7100, -14.38) | %-0031
All -26.41 -32.97
* - - - -
7 Lags (n=10,228) (-4790,-491) | 010 Ceas1 343y |00
Habitual User Definition
Habitual -49.01 -50.71 -91.53 -8.29
(n=873) -11043,12.40) | %12 | C107.22,5800 | %97 | Cie442,-1863) | OO0 | Ciosa1,91.82) | 07
7 days, 2 hours™ Nonhabitual | -18.68 22.44 21.44 34.46
onnabitua - . - . - . - .
1=9355) | (-37.13,-023) | %7 | (39.38,-5.50) | 0009% | (43.04, 1.05) 0.062 1 (6537,-355 | %02
Habitual 220.24 -18.01 -45.38 -1.13
(n=873) 5722,1674) |0 (52241623 [P0 | (0007,069) | %97 | (6180,5054) |7
7 days, 3 hours Nonhabitual | -20.77 25.87 21.86 40.16
onhabitua -20. -25. 21, -40.
(n=9.355) | (-40.86,-068) | 0% | (44.28,-746) |90 | (4634,262) 0.080 | (73.03,-640) |02
Habitual 28.02 -33.58 45.11 -36.84
(n=873) (-54.10,-1.93) | %03 | 5741,075) | %997 | (77.05,-13.07) | 00056 | (g101,7.34) 0.10
7 days, 4 hours Nonhabitual | -15.11 17.42 13.84 28.69
onhabitua -15. -17. -13. 8.
(10=9,355) | (-38.96, 8.74) 0211 (39.40, 4.55) 0.12 (-42.72, 15.03) 0.33 (-68.24, 10.87) | *10
Habitual 44.15 -43.61 -121.24 127
(n=873) -102.41, 14.10) | %1% | (97.28, 1006 | O (-189.23,-53.26) | 009047 | L9529 9274y | 098
14 days, 2 hours Nonhabitual | -18.83 2284 17.08 35.69
onhabitua - . - . - . - .
0=9355) | (-37.38,-028) | %% | (39.86,-5.81) | 00086 | (3974 5.59) 0.14 (-66.80, -4.57) | 00
User Inclusion Criteria
(# Unique Dates)
All -8.05 -9.54 _11.81 -14.73
=5 dates (n=38,994) | (-19.47,3.36) 0171 (20,02, 0.94) 0.074 1 2579, 2.18) 0.098 | 3382, 437 0.13
All -9.64 -11.54 -13.81 -19.97
>
=10 dates m=32.610) |(2132,203) | M (2225082 | %07 | (28.08, 0.46) 0058 1 (3946,-047) |00




All

-8.62

-11.37

-9.64

-19.82

>
=15 dates m=24.408) |(2121,398) | 1% (22950200 | %% | (2501,573) 022 (-40.73,1.10) | 003
All -20.99 2452 -26.41 -32.97
*
20 dates m=10228) | (38.66,332) | %0 | (4074, 8300 |01 | (4790, 401 | OO0 | (6251, 343 |00
User Inclusion Criteria
(# Unique Plays)
All -4.99 -6.82 4.25 -8.45
=6 plays (1=51,035) | (-15.32, 5.34) 0341 (1636,2.72) 0.16 (-17.13, 8.63) 0.52 (-24.96, 8.05) 0.32
All -15.84 -16.53 -18.92 -17.65
>
=10 plays m=26429) | (28.13,359) | %1% | (2785, 521 | O09%% | (3419, 365 00151 (37.41,212) | O0%0
All -22.65 -23.50 -20.91 25.12
>
=15 plays m=15305) | (3751,-779) | %08 | (3717, 083) | 0970 | (3013 269 0024 1 (49.62,-062) | 0%
All -20.99 -24.52 -26.41 -32.97
sk
20 plays m=10228) | (-38.66,-332) | %920 | (4074, -830) | %9 | (47.90,-401 0.016 | 6251, 343y | 002
Covariate Model
Specification
No covariates, All -28.4 (-45.78, - -27.13 -22.83 -30.27
no interaction (n=10,228) | 11.03) 000191 (43.06,-11.19) | 209085 | (4372, -1.04) 00321 (5839,.215 | 0%
Covariates, All -20.84 (-38.52, - 2437 2622 -31.98
no interaction (n=10,228) | 3.17) 00211 406, -8.14) 00033 1 (4771, -4.72) 00171 (61.55, 2.4) 0.034
Covariates, All -20.99 -24.52 -26.41 -32.97
interaction* m=10228) | (:38.66,-332) | %920 | (40748300 | 0% | (4790, 491 00161 (6251,343) | 0%

* Results from the primary analyses




Table S5. Results for all sensitivity analyses of the associations between smoke density and attention score for western U.S. users. A
P-value of 0.05 was used to determine statistical significance. Exposure metrics include the daily maximum smoke density the day of
and day prior to gameplay (Lag 0 and Lag 1) and in the 1 week prior to gameplay (1-Week).

Lag0 Lag1 1-Week
Users Smoke Density Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P
Raw vs. Percentile Score
. 16.01 -47.84 4991
Light (-51.69, 83.71) 064 | ([115.74,20.06) 0171 ((109.18, 9.36) 0.099
All . -111.53 -33.06 -10.40
*
Raw Score (n=1,809) Medium (22026,-279) | "% | (140.68, 7455 | 0% | (9725 7644y | OB
7.20 ~117.00 -119.30
Heavy (-107.84,12225) | *90 | (23234,-166) | O | (21224, 2636) | 0012
. 0.09 -0.22 -0.25
Light (-0.40, 0.57) 0.73 1 070, 0.26) 038 | L0.67,0.17) 0.24
. All . -0.82 -0.03 -0.17
Percentile Score (n=1,809) Medium (-1.59, -0.04) 0.038 (-0.80, 0.73) 0.93 (0.79, 0.45) 0.59
0.05 -0.79 -0.83
Heavy (-0.77,0.87) 0911 (161, 0.03) 00591 (148, 0.17) 0.014
Habitual User Definition
. -62.01 11.78 -85.94
Light (275.52,151.49) | 937 | (206.95,23051) | 9% | (281.14, 109.26) | O°
Habitual . -269.69 -18.22 0.08
(n = 146) Medium (-609.15, 69.76) 0121 354.98,31854) | %92 | (273.72,273.88) | %0
-53.43 -193.45 -255.83
7 days, 2 hours* Heavy (417.30,31045) | %77 | (56729, 18039) | 931 | (-571.94,6020) | 011
. 21.88 -54.23 -50.01
Light (-49.36, 93.11) 055 1 Ciass7, 1711y | O | Cizas, 1214 | O
Nonhabitual
" . -98.83 -39.56 -20.14
(n=1,663) Medium (-213.32, 15.65) 0.091 1 J152.88,73.77) 0491 Ci1157,7120) | %67
Heavy 8.84 0.89 | -111.90 0.07 | -111.78 0.024




(-112.15, 129.82)

(-232.98,9.18)

(-209.00, -14.56)

17.36

-87.33

-70.92

Light (-115.38,150.10) | %% | (218.47, 43.80) 0191 (189.74,47.90) | 0%
Habitual . -229.07 -43.68 81.11
(n = 146) Medium (-440.41,-17.73) | O03% | (24459, 15722) | O€7 | (25136, 89.14) | O
-158.87 -330.34 284.28
Heavy (-379.37, 61.64) 0.16 | 557.88,-102.79) | %00%* | (470.08,-98.48) | 00027
7 days, 3 hours 12.97 38.77 47.85
Light (-65.08, 91.02) 0.74 1 (11735,3081) | 933 | C115.84,2014) | 017
Nonhabitual . -79.13 -35.29 1.04
(n=1,663) Medium (-204.76, 46.49) 0-22 1 ((161.10, 90.53) 0.8 1 (9921, 10129y | 8
46.13 -68.89 -84.13
Heavy (-87.28, 179.53) 0501 2201.72, 63.95) 0311 C190.84,22.58) | O12
. 29.40 -20.52 -20.89
Light (-67.21, 126.01) 055 | (11535, 74.31) 0-67 1 ((107.34,65.56) | 00
Habitual . -153.51 220.33 _13.57
(n = 146) Medium (-308.29, 1.28) 0.052 1 17039, 129.74) | %7 | c139.89, 112.74) | 083
-55.95 -152.58 _156.11
Heavy (216.02,104.13) | ¥ | (316.72, 11.57) 0-068 1 90.85,-21.37) | %023
7 days, 4 hours 3.48 67.79 70.11
Light (-89.36, 96.32) 094 | (16231,26.72) 0.16 1 (15037, 10.14) | %087
Nonhabitual . -83.24 -49.55 -14.06
(n=1,663) Medium (-232.58, 66.09) 027 1 199.62,100.52) | %22 | 131.82,103.70) | 081
51.32 -103.47 -102.59
Heavy (-10934,21198) | %% | (26201,5508) | %20 | (228904,2376) |
. -18.85 -46.62 -146.07
Light (-219.89,182.19) | 985 | (252,69, 159.44) | 96 | (32862, 3648) | 12
14 days, 2 hours gla'iiija;) Medium -182.83 007 | 15:60 00y | 438 074
(-505.49, 139.84) : (-304.78, 335.97) ' (-301.01,213.31) |
Heavy -144.45 041 | -355.80 0.049 | -336.25 0.027




(-489.94, 201.05)

(-710.58, -1.02)

(-634.42, -38.09)

19.07

-49.49

-44.91

Light (-52.71,90.85) 0601 2133,2236) | %1% | 10754,1772) | 01O
I(\rlloiﬁiazgg)a 1 Medium (12O 14 §.55354, 10.73) 0.075 (415 5';?79, 68.38) 0.43 2-117(')89(.)95, 7435) | 070
Heavy ?-01'(2)38.95, 14265) |07 £-924 i2.764, 27.09) 0.13 E-lzogz'%;& 660y | 0036
User Inclusion Criteria
(# Unique Dates)
Light ?938735 83.42) 0.073 (1-35330, 57.32) 053 (1-%;).778, 4703 | %00
=5 dates 2127,543) Medium 2-199(')4.1312, siso) |07 ?92?91 1120100 |17 ?33??348 79.74) | 041
Heavy (3-142.562, 10852 | 04 E-618411.750, 8.15) 0.08 £-3934.9762, 2680 | 047
Light ?-61'3.639, 70.51) 025 ?-'39;1.38, 53.26) 069 (14238 .280, s344) | 0%
=10 dates 2126,21,6) Medium E?166;?34, 3588) | 02 ?8335870 1os7) | %% (1-54%6, 7254 | 000
Heavy (1—85';.948, 96.26) 0.64 (713 é?).699, 4.08) 0.063 :‘16 (52(.)44, 1524y | 014
Light ?6211 .909, 73.48) 028 2943906, 46.46) 097 E-742.204, 33200 | 07!
=15 dates 2154,604) Medium E-612?;59§65, 1456 |01 ?-%3.%4, 11343 | %3 &2.702, s0.08) | 09
Heavy ?g.f;, 171.38) 0.035 :‘162'2.531, 3541 |0 (417 i;.lsg, 18.05) | ™10
20 dates* 2111’809) Light (16510169 371 |00 (417 i574, 2006 | 7 (419 .15, 936) | 0%
Medium -111.53 0.044 | -33.06 0.55 | -10.40 0.81




(-220.26, -2.79)

(-140.68, 74.55)

(-97.25, 76.44)

7.20

-117.00

-119.30

Heavy (-107.84,122.25) | 990 | (23234, -1.66) 0.047 1 21224, 26.36) | 0012
User Inclusion Criteria
(# Unique Plays)
Light (1-62'31.286, 56.09) 0.43 (15552134 24.69) 045 ?-337 49, 34.22) 0.98
=5 plays 2121 1966) | Medium (28142707 w38 | ! (1715818 si73) |07 (161 a1, 39.06) | 0
Heavy ?—82'3.976, 106.53) 0.27 ?—14'67.213, 89.57) 0.53 Z‘969'%;0, 7.02) 0.089
Light (6§izl.93, 55.35) 0.80 ?-'23.35, 58.20) 0.72 £}§6.626, 27.39) 049
=10 plays 2154,744) Medium 2-610 é§;.617, 1704y |01 (319 i(;.726, 30.12) | O £-3934.1879, 2854 | 0%
Heavy (11712374 94.19) 0.79 E?élz.l97, 82.75) 1.00 E-7174§§32, 1165y | 002
Light (l-ig.zos, 7750 |03 ?-'55(?.41, 6755 |78 3;4%992, 1614y |18
=15 plays 2112,729) Medium (612 535(.)49, 30.89) 0.19 (317 33965, 55.85) 0.43 i-sé?).gn, 68.15) 0.87
Heavy (732??)2 17278) | 14 Ei‘ig.w, 9301y |92 £71352§88, s73) | 0
Light (1-65.?.169, 83.71) 0.64 (417 1'24.‘74, 2006) |17 flg 699.118, 9.36) 0.099
20 plays* 2111,809) Medium (1212105236 2.79) 0.044 3134(()).668, 74.55) 0.53 £-1907'L.t§5, 76.44) 0.81
Heavy 7.20 090 |:117.00 0.047 | 119:30 0.012

(-107.84, 122.25)

(-232.34, -1.66)

(-212.24, -26.36)




Covariate Model

Specification

Light (lfig.%s, 82.38) 0.62 Ei‘126§3.688, 2317|020 £-396§.701, 19.6) 0.20

II’IIOO 1(r:1(t);,rfclilt§§ 2121,809) Medium (1222078092 14.76) | 0026 (219 32.713, 75.4) 0.58 £-69'§)?76.32) 0.87
Heavy fi?g.%, 10501 |93 E-120167?16 1, 4.6) 0.060 i-ll()972?519, 2182 | 0014
Light (155386 82.76) 0.66 (416 1'34.‘83, 2095 |18 fl%é%& 8.79) 0.095

Ec? Yr?tr:rl;iilon 2111,809) Medium (120 18 7'.7:6, 0.04) | 0050 3113'?;%61, 7658) | 027 £-99'24.‘54, 7725) | 083
Heavy f-'19(§6.2, 12403 | 088 E-lzlgé(.)19, 1.35) 0.053 £-121176.34164, 2429) | 001
Light (16510169 83.71) 0.64 (417 1'?74, 2006) |17 (419 (.)3?18, 9.36) 0.099

fil?:razclzt(:* 2111,809) Medium (1212105236 2.79) 0.044 E-3134(()).668, 74.55) 0.53 £-1907'L.t205, 76.44) 0.81
Heavy 7.20 0.90 |-117.00 0.047 | 119:30 0.012

(-107.84, 122.25)

(-232.34, -1.66)

(-212.24, -26.36)

* Results from the primary analyses




@00

Figure S1. Screenshot showing the appearance of the Lost in Migration game.' In this example,
the center bird is flanked by four other birds oriented in a different direction.
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Figure S2. Average learning curves (95% CI) across 20 plays of Lost in Migration for
contiguous U.S. users by age group and device. Learning curves for other subgroup
combinations in the western and contiguous U.S. can be viewed on the Dashboard

(ehs-beedc.shinyapps.io/PMSmoke Attention_Dashboard/).
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Figure S3. Distribution of the time of day played for all 20 plays of the contiguous U.S. study

population.
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Figure S4. Average learning curves (95% CI) across 20 plays of Lost in Migration for
contiguous U.S. users by (A) age group, (B) gender, (C) habitual behavior, and (D) device.
Learning curves for western U.S. user subgroups can be viewed on the Dashboard
(ehs-beedc.shinyapps.io/PMSmoke Attention Dashboard/).
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Figure SS. Distribution of the attention scores for all 20 plays of the contiguous U.S.
study population. Score distributions for the western U.S. study population,

different user subgroups, and specific plays can be viewed on the Dashboard
(ehs-beedc.shinyapps.io/PMSmoke Attention_Dashboard/).
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Figure S6. Maps of the (A) spatial and (B) temporal variability of daily PMz s across the
contiguous U.S. Spatial variability was calculated as the average of the standard deviation of
census tract-level daily average PM2.s concentrations across each ZIP3 between 2017-2018.
Temporal variability was calculated as the standard deviation of the ZIP3-level population-
weighted daily average PMa.s concentrations between 2017-2018.
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Figure S7. Sensitivity of the observed associations between attention score and (A) PMzs in the
western U.S., (B) PM2:s in the contiguous U.S., and (C) smoke density in the western U.S. to the
type of score used (raw vs. percentile score).
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Figure S8. Sensitivity of the observed associations between attention score and PMz s in the (A)
western U.S. and (B) contiguous U.S. to the number of lags included in the distributed lag model
(e.g., 1-6 lags instead of 7). The n-day cumulative association was calculated from all lags
included in the model (e.g., if 5 lags were included, the value shown is the 5-day cumulative
association).
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Figure S9. Sensitivity of the observed associations between attention score and (A) PMz s in the
western U.S., (B) PMa:s in the contiguous U.S., and (C) smoke density in the western U.S. to the
definition of habitual users. The alternative definitions of habitual users considered a different
cutoff for the median time between plays (14 days instead of 7) or for the standard deviation for
time-of-day played (3 or 4 hours instead of 2).
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Figure S10. Sensitivity of the observed associations between attention score and (A) PMa:s in the
western U.S., (B) PMzs in the contiguous U.S., and (C) smoke density in the western U.S. to the
covariate model specification. The 'No Covariates, No Interactions' model only included the
exposure variable(s), the log(n) variable, and the third order autoregression. The 'Covariates, No
Interactions' model included all covariates but no interactions between the log(n), age group, and
device variables. The 'Covariates, Interactions' model is the model used in the primary analyses
and included all covariate and interaction terms.



Lag0

2000
@ @
5 ¢ 5
o o
w w
£ E
Lo @
o o
[ =] [ =
e e
G 2000 3]
4000
0 10 20 30
3,
PM, ¢ ( pg/m’)
Lag0
2000
o 1000 ®
[=] [=]
o o
w w
£ E
@ 0 @
o o
C c
o m
(&) &
10001
2000
0 10 20 30
3,
PM, ¢ ( ng/m’)

2000

o

-2000

-4000

2000

1000

=

-1000

-2000

7-Day Cumulative

0 10 20

PM, 5 (ngim’)

7-Day Cumulative

30

0 10 20

PM, < (ng/m’)

30

(A)

(B)

Figure S11. Nonlinear associations between daily PM2.s and attention score in the (A) western

U.S. and (B) contiguous U.S.
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Figure S12. Sensitivity of the observed associations between attention score and (A) PMa.s in the
western U.S., (B) PM2:s in the contiguous U.S., and (C) smoke density in the western U.S. to the
number of unique dates required in the user inclusion criteria (i.e., users who completed 20 plays
across less than 20 unique dates). To allow for comparison, only a user’s first play on any given
date was included (e.g., if plays 4-6 occurred on one date, only play 4 is included).
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Figure S13. Sensitivity of the observed associations between attention score and (A) PMa.s in the
western U.S., (B) PM2:s in the contiguous U.S., and (C) smoke density in the western U.S. to the
number of plays required in the user inclusion criteria (i.e., users who completed less than 20
plays). To allow for comparison, users still must have completed each play across unique dates
(e.g., a user with 18 plays must have completed the plays across 18 unique dates).
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