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1. Supplementary tables

Table S1. Specifications of the TSI AirAssure IAQ monitor (model 8144-6).

Parameter Range Accuracy/Resolution  Sampling Interval  Units Regulatory Reference
Temperature -20to 60 °C +0.5°C 15 min/1 min °C ASHRAE 55

Relative Humidity 5%—95% RH +3%RH 15 min/1 min % ASHRAE 55
Barometric Pressure 8.5-11 psia + 0.015 psia 15 min/1 min inHg -

PMi, PMys, PMg, PMyy  0-1000 pg m™3 S 15 min/1 min pg m-3 EPA NAAQS; WHO
CO, 0-5000 ppm + 50 ppmor + 3% 15 min/1 min ppm ASHRAE 62.1; NIOSH
co 0-500 ppm + 2 ppm (0-50) 15 min/1 min ppm EPA 8-hr NAAQS

NO> 0-5 ppm + 20 ppb 15 min/1 min ppb EPA 1-hr; WHO 24-hr
(o} 0-1 ppm + 20 ppb 15 min/1 min ppb WHO 8-hr; EPA 8-hr
tvocC 0-50 ppm (isobutylene) - 15 min/1 min mg m-3  CE action ~0.4 mg m-3

Table S2. Complete descriptive statistics of IAQ parameters for all 13 monitoring locations.

Location  Parameter n Mean SD Min P25 Median P75 P95 Max oé:ideline Guideline Reference
Temperature 128 23.10 057 2140 22.90 23.15 23.40 23.70 26.00 0.0% 26 ASHRAE 55
Relative Humidity 128 46.99 251 4200 4500  46.50 4900  52.00  53.00 0.0% 60 ASHRAE 55
co, 128 779.09 71.88 61400 74450  788.00 818.25 880.30  1009.00 0.8% 1000 ASHRAE 62.1
PM_s 128 2.76 072 1.00  2.00 3.00 3.00 4.00 4.00 0.0% 35 EPA NAAQS
ACR1 PM;o 128 2.76 072 1.00  2.00 3.00 3.00 4.00 4.00 0.0% 150 EPA NAAQS
tvoc 128 4.75 545 052 175 2.23 5.42 17.97 27.15 100.0% 0.4 CE action
co 128 1.12 017 080  1.00 1.10 1.20 1.40 1.80 0.0% 9 EPA NAAQS
NO, 128 6.05 661 000  0.00 5.00 10.00 19.65 25.00 0.0% 100 EPA NAAQS
[oN 128 7.43 957 0.00  0.00 2.00 15.00 23.00  38.00 0.0% 60 WHO 8-hr
Temperature 130 24.46 074 2320 23.80 24.45 25.10 25.60 25.90 0.0% 26 ASHRAE 55
ACR2 Relative Humidity 130 45.20 3.80  39.00 4200  46.00 4800  50.00  56.00 0.0% 60 ASHRAE 55
co, 130 598.52  53.35 52800 559.25  599.50 618.75  700.05 903.00 0.0% 1000 ASHRAE 62.1
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Table S2. Cont.
Location Parameter n Mean SD Min P25 Median P75 P95 Max :/:u>ideline Guideline Reference
PM, 5 130 2.99 4.72 1 2 2 3 4 55 0.8% 35 EPA NAAQS
PMyo 130 2.99 4.72 1 2 2 3 4 55 0.0% 150 EPA NAAQS
tvoc 130 1.12 0.47 017 08 0.97 1.38 2.17 2.9 99.2% 0.4 CE action
A2 co 130 044 026 0.1 0.2 0.4 0.5 0.95 13 0.0% 9 EPA NAAQS
NO, 130 1771 1068 O 9 20 26 31 52 0.0% 100 EPA NAAQS
0; 130 378 7.43 0 0 0 3 2365 33 0.0% 60 WHO 8-hr
Temperature 57 2167 112 203 208 21.4 222 2362 25 0.0% 26 ASHRAE 55
f'i';tiid";y 57 4921 258 43 47 49 52 53 53 0.0% 60 ASHRAE 55
co, 119 500.09 88.93 392 444 475 539 5943 1032 0.8% 1000 ASHRAE 62.1
PM, 5 119 2.65 0.6 2 2 3 3 3.1 5 0.0% 35 EPA NAAQS
ANH1 PMy 119 2.65 0.6 2 2 3 3 3.1 5 0.0% 150 EPA NAAQS
tvoc 52 0.23 0.45 0 0 0.01 0.29 0.83 2.79 19.2% 0.4 CE action
co 52 0.08 016 0 0 0 0 0.4 0.6 0.0% 9 EPA NAAQS
NO, 52 20.6 1183 0 1575 20 24 449 62 0.0% 100 EPA NAAQS
03 52 0.73 298 0 0 0 0 4.8 18 0.0% 60 WHO 8-hr
Temperature 128 2424 071 224 238 24.4 24.72 25 26 0.0% 26 ASHRAE 55
f‘i':iig’;y 128 4285 166 39 42 43 44 4565 47 0.0% 60 ASHRAE 55
co, 128 68458 8854 572 616.75 663 719 8749 1033 0.8% 1000 ASHRAE 62.1
PM, 5 128 2.71 0.67 1 2 3 3 3 5 0.0% 35 EPA NAAQS
ANH2 PMyo 128 2.72 0.68 1 2 3 3 3.65 5 0.0% 150 EPA NAAQS
tvoc 128 029 0.42 0 0.01 0.09 0.42 1.17 2.03 26.6% 0.4 CE action
co 128 045 016 0.1 0.4 0.5 0.5 0.7 1.2 0.0% 9 EPA NAAQS
NO, 128 1.17 4.65 0 0 0 0 6.65 35 0.0% 100 EPA NAAQS
0; 128 751 266 0 6 8 9 11 13 0.0% 60 WHO 8-hr
Temperature 5346 24.44 0.43 23 24.2 24.4 24.6 253 255 0.0% 26 ASHRAE 55
f‘i':iid";y 5346 2867 255 25 26 29 30 34 36 0.0% 60 ASHRAE 55
co, 5346 44953 36.44 379 422 442 474 517 571 0.0% 1000 ASHRAE 62.1
PM, 5 5346  4.69 456 0 2 4 6 10 79 0.3% 35 EPA NAAQS
BCR1 PMyo 5346  5.09 5.63 0 2 4 6 11 82 0.0% 150 EPA NAAQS
tvoc 5346  0.37 0.31 0 0.08 0.27 0.67 0.88 1.21 40.7% 0.4 CE action
co 5346 0 0 0 0 0 0 0 0 0.0% 9 EPA NAAQS
NO, 5346  3.33 522 0 0 0 6 1375 35 0.0% 100 EPA NAAQS
03 5346  0.09 0.63 0 0 0 0 1 28 0.0% 60 WHO 8-hr
Temperature 5363 2417  0.49 222 238 24.3 24.5 24.9 25 0.0% 26 ASHRAE 55
f‘i':iig’;y 5363 2972 263 26 28 30 31 36 39 0.0% 60 ASHRAE 55
co, 5363  554.64 66.24 433 506 544 591 668 939 0.0% 1000 ASHRAE 62.1
PM, 5 5363  1.24 3.43 0 0 1 2 2 120 0.1% 35 EPA NAAQS
BNH1 PMyo 5363  1.37 5.27 0 0 1 2 2 188 0.0% 150 EPA NAAQS
tvoc 5363  0.26 0.32 0 0.02 0.09 0.44 0.92 1.31 26.3% 0.4 CE action
co 5363  2.74 0.55 15 2.4 2.7 3.1 3.7 4.1 0.0% 9 EPA NAAQS
NO, 5363 1621 1912 O 3 8 21 53 72 0.0% 100 EPA NAAQS
03 5363 19.95 1179 0 10 25 29 32 38 0.0% 60 WHO 8-hr
Temperature 5371 2516  1.84 224 238 24.7 27 28.3 28.6 28.5% 26 ASHRAE 55
_— f'i':iid";y 5371 28 475 20 23 29 31 36 39 0.0% 60 ASHRAE 55
co, 5371  703.98 7125 597 647 696 736 844 1109 0.4% 1000 ASHRAE 62.1
PM, 5 5371 2.97 238 0 1 2 5 7 16 0.0% 35 EPA NAAQS
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Table S2. Cont.

Location Parameter n Mean SD Min P25 Median P75 P95 Max :/:u>ideline Guideline Reference
PMio 5371 3.07 253 0 1 2 5 7 28 0.0% 150 EPA NAAQS
tVOC 5371 0.44 037 0 0.08 0.37 0.79 1.06 16 49.0% 04 CE action

BNH2 €O 5371 2.77 048 2 25 26 3 38 41 0.0% 9 EPA NAAQS
NO, 5371 0 0 0 0 0 0 0 0 0.0% 100 EPA NAAQS
05 5371 5853 529 0 56 58 61 66 75 29.1% 60 WHO 8-hr
Temperature 6123 2411 138 22 23 241 245 275 287 9.2% 26 ASHRAE 55
f'i';tiid";y 6123 2834 173 25 27 29 30 31 41 0.0% 60 ASHRAE 55
co, 6123 59412 9338 459 525 565 661 769 902 0.0% 1000 ASHRAE 62.1
PM, 5 6123  3.68 238 0 2 4 5 8 19 0.0% 35 EPA NAAQS

BNH3 PMyo 6123  3.87 3.07 0 2 4 5 8 29 0.0% 150 EPA NAAQS
tVOC 6123 05 044 0 0.06 036 0.93 1.21 154 48.5% 04 CE action
co 6123  2.03 104 07 14 17 26 46 5 0.0% 9 EPA NAAQS
NO, 6123 1932 917 0 13 20 25 33 147 0.0% 100 EPA NAAQS
05 6123 236 437 0 0 0 3 12 55 0.0% 60 WHO 8-hr
Temperature 5392 247 056 203 242 247 251 255 262 1.5% 26 ASHRAE 55
f‘i':iid";y 5392 2917 305 24 26 29 31 35 52 0.0% 60 ASHRAE 55
co, 5392 61759 67.38 425 584 625 663.25 709 1080  0.0% 1000 ASHRAE 62.1
PM, 5 5392 1034 4577 0 1 2 4 23 532 43% 35 EPA NAAQS

BNH4 PMyo 5392 12,53 5852 0 1 2 4 26 693 2.4% 150 EPA NAAQS
tVOC 5392 0.39 035 0 0.05 0.29 0.77 0.93 134 45.3% 04 CE action
co 5392 274 066 13 22 28 33 38 42 0.0% 9 EPA NAAQS
NO, 5392 0.29 224 0 0 0 0 0 102 0.0% 100 EPA NAAQS
05 5392 7.49 467 0 3 7 12 15 20 0.0% 60 WHO 8-hr
Temperature 380 2317 069 216 227 232 236 245 247 0.0% 26 ASHRAE 55
f‘i':iig’;y 380 4257 233 37 41 42 44 47 51 0.0% 60 ASHRAE 55
co, 380 77021 90.86 520 71975 762 82125 92605 1079 2.4% 1000 ASHRAE 62.1
PM, 5 380 276 088 1 2 3 3 4 6 0.0% 35 EPA NAAQS

CCR1 PMyo 380 2.78 0.9 1 2 3 3 4 6 0.0% 150 EPA NAAQS
tVOC 380 041 032 0 0.1 0.41 0.7 0.88 132 50.8% 04 CE action
co 380 123 046 0 0.9 12 14 21 22 0.0% 9 EPA NAAQS
NO, 380 591 798 0 0 4 9 19 68 0.0% 100 EPA NAAQS
05 380 1602 422 0 14 16 19 22 39 0.0% 60 WHO 8-hr
Temperature 388 2366 05 218 234 2355 24 245 254 0.0% 26 ASHRAE 55
f‘i':iid";y 388 4251 267 37 41 425 44 48 50 0.0% 60 ASHRAE 55
co, 388 87453 9044 706 811 863.5 918 ;041'6 1299 85% 1000 ASHRAE 62.1
PM, 5 388 245 191 1 2 2 3 4 25 0.0% 35 EPA NAAQS

CCR2 PMio 388 251 246 1 2 2 3 4 35 0.0% 150 EPA NAAQS
tVOC 388 026 029 0 0.04 0.13 0.42 0.87 1.49 25.8% 04 CE action
co 388 152 019 08 14 15 16 18 2 0.0% 9 EPA NAAQS
NO, 388 0 005 0 0 0 0 0 1 0.0% 100 EPA NAAQS
05 388 398 28 0 2075 43 59 70 89 21.4% 60 WHO 8-hr
Temperature 97 225 114 206 215 224 236 2422 243 0.0% 26 ASHRAE 55
f‘i':iid";y 97 4444 231 41 a2 45 46 48 49 0.0% 60 ASHRAE 55

CNH1  co, 97 898 ;33'9 692 801 862 1043 10984 1163  29.9% 1000 ASHRAE 62.1
PM, 5 97 8.63 2206 2 2 3 4 34.2 188 41% 35 EPA NAAQS
PMio 97 934 2477 2 2 3 4 37.2 211 1.0% 150 EPA NAAQS
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Table S2. Cont.
Location Parameter n Mean SD Min P25 Median P75 P95 Max - > . Guideline Reference
Guideline

tvoc 97 0.24 03 0 0 0.03 0.33 1 1.45 21.6% 0.4 CE action
co 97 0.56 022 01 0.4 06 0.7 08 14 0.0% 9 EPA NAAQS

cnmi NO, 97 3033 1268 O 23 32 39 46 62 0.0% 100 EPA NAAQS
0, 97 1.46 524 0 0 0 0 14.2 32 0.0% 60 WHO 8-hr
Temperature 384 2222 107 207 214 218 23 24.4 249 0.0% 26 ASHRAE 55
f'i';tiz’iiy 384 4868 299 42 46 49 50 54 59 0.0% 60 ASHRAE 55
co, 384 83649 M0 s 725 818 948 10417 1193 15.1% 1000 ASHRAE 62.1
PM, s 384 1.07 028 1 1 1 1 2 4 0.0% 35 EPA NAAQS

CNH2  pp, 384 1.07 031 1 1 1 1 2 5 0.0% 150 EPA NAAQS
tvoc 384 039 033 0 0.09 031 0.66 0.91 2.02 45.6% 0.4 CE action
co 384 076 029 03 05 0.7 1 13 1.7 0.0% 9 EPA NAAQS
NO, 384 5701 2089 O 4675 60 70 88 109 1.6% 100 EPA NAAQS
0, 384 021 134 0 0 0 0 0 13 0.0% 60 WHO 8-hr

Table S3. Percentage of monitoring time exceeding major indoor/outdoor air quality guidelines.

Par ideline ACR1 ACR2 ANH1 ANH2 BCR1 BNH1 BNH2 BNH3 BNH4 CCR1 CCR2 CNH1 CNH2
co2 ASHRAE 62.1 0.8% 0.0% 0.8% 0.8% 0.0% 0.0% 0.4% 0.0% 0.0% 2.4% 8.5% 29.9%  15.1%
(1000 ppm)
EPA 24-hr
PM_s NAAQS 0.0% 0.8% 0.0% 0.0% 0.3% 0.1% 0.0% 0.0% 4.3% 0.0% 0.0% 4.1% 0.0%
(35 ug/m3)
PM2s n’;‘ﬁg’;ﬁ% 0.0% 0.8% 0.0% 0.0% 2.2% 0.2% 0.0% 0.3% 5.5% 0.0% 0.5% 103%  0.0%
Temperature ﬁ;:gf(izs"c) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 285%  9.2% 1.5% 0.0% 0.0% 0.0% 0.0%
Temperature ASHRAESS 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
lower (<20 °C)
Relative e
o upper 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Humidity
(60% RH)
Relative ASHRAE 55
o lower 0.0% 0.0% 0.0% 0.0% 65.2%  47.8%  53.2%  73.8%  51.8% 0.0%  00%  0.0% 0.0%
Humidity
(<30% RH)
WHO 8-hr
0; (60 ppb) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 29.1%  0.0% 0.0% 0.0% 21.4%  0.0% 0.0%
WHO 24-hr
NO; (25 ppb) 0.0% 27.7%  115%  1.6% 0.5% 23.4%  0.0% 224%  0.1% 1.3% 0.0% 69.1%  91.7%
tvoc (COE :cr:;’/nr;f)v ® 1000% 99.2%  192%  266%  40.7%  263%  49.0%  48.5%  453%  50.8%  258%  21.6%  45.6%
Bold cells: > 20% of monitoring time exceeding threshold. Lower-bound rows (ASHRAE 55 temperature < 20 °C and RH < 30%) reflect time BELOW the threshold. A_NH_2
now based on full recovered dataset (n = 128). WHO = World Health Organization (2021 AQGs); EPA = U.S. Environmental Protection Agency; CE = Comité Européen.
Table S4. Air change rate in the residents rooms.
Room Room function Volume (m3) Number of occupants Ventilation rates (h1)
A_NH_1 Residential room 35.68 1 2.11
A_NH_2 Residential room 61.16 1 0.84
A_CR_1 Dining room - Shared room -
A_CR_2 Dining room - Shared room -
B_NH_1 Residential room 61.17 2 2.42
B_NH_2 Residential room 47.35 2 2.09
B_NH_3 Residential room 44.85 2 3.08
B_NH_4 Residential room 47.35 2 5.07
B_CR_1 TV room - Shared room -
C_NH_1 Residential room 27.86 1 1.16
C_NH_2 Residential room 51.08 1 1.09
C CR_1 Front lobby - Shared room -
C_CR_2 Activity room - Shared room -
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2. Supplementary figures

Figure S1. Photo of air quality sensor in a resident room.
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Figure S2. Time series of air quality parameters across three nursing homes. Solid lines = resident
rooms, dashed = common areas. Red dotted reference lines mark regulatory thresholds.
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