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Meta-analysis of biochemical outcomes

A) SpO:
Blood oxygen saturation when using a mask (general)
mask no mask Std. Std.

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI V. Random, 95% CI

Dirol 2021 756 092 100 978 086 100 233% -0.27 |-0.55, 0.01] —

Georgi 0 2020 78 12 98 12 24 56% -0.08 -0.65, 0.48] —_—

Georgi w2020 74 14 24 98 12 24 55% -04511.03,012] pp——

Kim 2013 a8 1 20 9re 1 20 48% -0.291-0.92,0.33] —

Kim 2015 1 086 16 988 07 16 37% 0.30[-0.40,1.00]

Kim 2016 78 06 12 978 11 12 28% -0.41 (0.81, 0.69) —

Kyung 2020 93 26 90 938 26 90 209% -0.31 [0.60,-0.01] =

Mapelli 0 2021 %5 1.2 12 973 12 12 27% -064-1.47,018] ™

Mapelli m 2021 @1 3 12 973 12 12 25% -0.90 [-1.75,-0.06]

Roberge 200 94 07 10 935 08 10 23% -0.1311.01,0.75] —

Roberge 20° 4 87 13 22 988 07 22 54% -0.191-0.78,0.40 e i
Tong 2015 983 0.18 19 984 011 19 42% -0.66 [-1.31,-0.00]

Zhang 2021 863 872 71 953 925 M 167% 000[0.33,033 -_— "
Total (95% C1) 432 432 100.0% -0.241-0.38,-0.11] *

Heterogeneity: Tau®= 0.00; Chi*= 10.46, df= 12 (P=0.58); F= 0% ) i ]

Test for overall eflect Z=3.53 (P = 0.0004)

Blood oxygen saturation when using a surgical mask

Std. Mean Difference

IV, Random, 95% CI

detrease increase

Std.Mean Difference
IV, Random, 95% CI

surgical mask nomask
Study or Subgroup _ Mean _ SD _Total Mean SD Total Weight
Dirol 2021 9756 092 100 078 086 100 482%
Georgi 2020 979 12 24 98 12 24 117%
Mapelli 2021 %5 12 12 873 12 12 55%
Zhang 2021 953 872 71 053 925 71 3456%

Total (95% C))

Heterogeneiy: Tau®= 0.00; Chi*
Testfor overall effect Z=1.77 (

100.0%

0.271056,0.01)
-0.08-0.65,0.48]
-064[147,0.18)

0.0010.33,0.33)

017 [:0.37,0.02]

Blood oxygen saturation when using a N95 mask

N95 mask nomask

Study or Subgroup _ Mean _ SD Total Mean SD Total Weight
Georgi 2020 974 14 24 88 12 24 106%
Kim 2013 95 1 20 978 1 20 90%
Kim 2015 991 08 16 989 07 16 72%
Kim 2016 978 06 12 978 11 12 54%
Kyung 2020 93 28 90 938 26 00 404%
Mapelli 2021 91 31 12 973 12 12 49%
Roberge 2010 %4 07 10 985 08 10 45%
Roberge 2014 97 13 22 989 07 22 09%
Tong 2015 983 018 19 934 011 19 81%
Total (95% CI) 225 225 100.0%
Heterogeneily. Tau®= 0.00; Chi*= 6.70, df = 8 (P = 0.57), F= 0%

Testfor overall effect 7=3.19 (P = 0.001)

Std. Mean Difference

IV, Random, 95% CI

Std. Mean Difference

IV, Random, 95% CI

-045(1.03,012)
-029092,033]

0.30(0.40,1.00]
-0.11 (0,91, 0.69)
-0.31 F0.60,-0.01]
-0.90 1.75,-0.08]
-04341.01,0.75]
-0.19£0.73,0.40)
0,66 [1.31,-0.00]

-0.30[.0.49,-0.12]

<>

wo

decrease increase

B) CO; (evaluation of PtCO;, ETCO, und PaCO;)

Carbon dioxide blood content (mmHg) in mask use (general)

s

mask 1o mask std. st

Study or Subgroup _Mean _SD_Total Mean SD_Total Weight IV, Random, 35% CI WV, Random, 95% CI

Diral 2021 W7 322 100 372 33 100 74% 0.46(018,074] =

Epstein 02020 0 4 16 3@ 7 16 57%  031039,101] i

Epstein m 2020 43 4 15 3B B 16 53% 153[073,233] o sEEUD)
Fikenzer 0 2020 92 38 12 33 59 12 53%  -0.020082,079 —

Fikenzer w2020 M9 3 12 341 38 12 53% 0200061100 —_p—

Georgi 02020 /Y 49 24 B4 38 M 62% 079[0.20,1.37) ——

Georg w2020 405 49 24 B4 38 24 62% 092(0.32,152) — o
Goh 2019 32 28 106 271 2 106 72% 201[168,234] =g
Kim 2013 27 33 0 W7 38 20 59% 0.283[0.18,147] o

Kim 2015 74 3 16 373 33 16 57%  003[066,077 S| o
Kim 2016 413 24 12 408 24 12 53% 0164064096 "

Mapelli 0 2021 3513 300 12 3304 428 12 52%  054[028,138 S

Mapelli m 2021 3626 394 12 3304 428 12 51%  076[0.08,159) o1
Roberge 2010 408 32 10 387 26 10 49% 0364052125 R

Roberge 2012 M5 4 W 302 4 20 60%  056(007,120 =%

Roberge 2014 B3 24 2 M3 3 2 BA% 0.76[0.14,1.37] o
Zhang 2021 46102 71 388 97 71 72% 0284005081 = =
Total (95% CI) 505 505 100.0% 0.64[0.31,0.95] >

Heterogeneity. Tau"= 0,35, Chi*= 85,67, of=16 (P <0.00001); = 81% 3 )

Testfor overall effect Z= 3.8 (P = 0.0001)

Carbon dioxide blood content (mmHg) in surgical mask use [

1
ease Increase

surgical mask no mask Std. Mean Difference Std. Mean Difference a
Study or Subgroup _ Mean _SD_Total Mean SD Total Weight IV, Random, 95%Cl IV, Random, 95% CI

Dirol 2021 373 322 100 3721 333 100 39.0% 0.46[018,074] -

Epstein 2020 40 4 16 30 2 16 64% 0310039101 — £
Fikenzer 2010 M2 36 12 M3 59 12 48%  -002(082,07 S

Georgi 2020 309 49 24 W4 33 U 89% 07910.20,137) == i
Mapell 2021 3513 300 12 3304 428 12 46%  054[028,130] —

Roberge 20°2 45 4 2 W2 420 7% 056(007,1.20)

Zhang 2021 46 102 71 388 97 71 283% 028005061 — ”
Total (95% CI) 255 255 100.0% 0.42[0.24,0.59] *

Heterogenelly. Tau= 0.0C; ChF=3.79,d7=B (P = 0.70);F= 0%
Testfor averall effect. 7= ¢.65 (P < 0.00001)

Carbon dioxide blood content (mmHg) in N95 mask use

A
decrease increase

5 SEEHD)

N95 mask no mask std. std.

Study or Subgroup _Mean  SD Total Mean SD Total Weight IV, Random, 95% CI V. Random, 95% CI

Epstein 2020 43 4 16 35 6 16 85% 153073,233) =
Fikenzer 2020 39 3 12 32 38 12 95%  020L061,1.00) —p

Georgi 2020 405 49 24 364 38 24 106% 092032152 —

Goh 2019 32 28 106 271 2 106 118% 201 (1.68,2.34) —_
Kim 2013 47 33 20 397 38 20 103%  083[01147) —

Kim 2015 4 3 16 373 33 16 101%  003[066,07) =t

Kim 2016 413 24 12 408 24 12 95% 016 [0.64, 0.98] —_—r o3
Mapelli 2021 3626 394 12 3304 428 12 93% 0760006159 1

Roberge 2010 408 32 10 397 26 10 90%  036[05212%

Roberge 2014 333 21 22 N3 3 22 105% 0.76(0.14,1.37) _— o1
Total (95% C1) 250 250 1000%  0.78[0.28,129]

Heterogeneily. Tau® = 0.5¢; Chi*= 54.71, df= 9 (P < 0.00001); F= 84%
Testfor overall effect: Z= 3,02 (P = 0,003)
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Meta-analysis of respiratory outcomes

A) Ventilation

Ventilation (I/min) when using a mask (general)

2, SEEND)

0y SEHD)

o, SEHD)

mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fikenzer 0 2020 114 233 12 131 278 12 10.2% -0.64-1.46,0.18] I~
Fikenzer m 2020 988 1886 12 131 278 12 86% -1.31[2.21,-042)
Mapelli 0 2021 762 216 12 923 26 12 10.2% -0.65[-1.48,0.17] ™
Mapelli m 2021 716 212 12 923 26 12 98% -0.84 [-1.68,-0.00] A——
Zhang 2021 551 17.3 71 665 179 71 61.1% -0.64 [-0.98,-0.31] —
Total (95% CI) 119 119 100.0% -0.72[-0.99, -0.46] L 2
Heterogeneity: Tau®= 0.00; Chi*= 2.02, df= 4 (P = 0.73); F= 0% 3 - 1 L3
Testfor overall effect: Z= 5.36 (P < 0.00001) decrease increase
Ventilation (I/min) when using a surgical mask
surgical mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI
Fikenzer 2020 114 233 12 131 278 12 126% -0.64 [-1.46,0.18] 2020 —
Mapelli 2021 762 216 12 923 26 12 125% -0.65[-1.48,0.17] 2021 —
Zhang 2021 551 173 71 B65 179 71 749% -0.64-0.98,-0.31] 2021 —i—
Total (95% CI) 95 95 100.0%  -0.64[-0.94,-0.35] s
Heterageneity: Tau®= 0.00; Chi*= 0.00, df= 2 (P = 1.00); F= 0% E) s o5 i
Testfor overall effect: Z= 4.32 (P < 0.0001) decrease increase
Ventilation (I/min) when using a N95 mask
N95 mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fikenzer 2020 988 186 12 131 278 12 46.8% -1.31[2.21,-042) —
Mapelli 2021 716 212 12 923 26 12 532% -0.84 [-1.68,-0.00] ——
Total (95% Cl) 24 24 100.0% -1.06 [-1.68, -0.45] <
Heterogeneity: Tau?= 0.00; Chi*= 0.57, df=1 (P = 0.45); F= 0% 52 ) 15 é

Test for overall effect: Z= 3.39 (P = 0.0007)

B) Respiratory rate

decrease increase

Breathing freqency (breaths/min) when using a mask (general)

mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Diral 2021 197 321 100 1746 331 100 98% 0.68[0.40,097] —
Fikenzer D 2020 393 62 12 408 51 12 59% -0.27 [-1.08,0.53] — 0 SE(EMD)
Fikenzer m 2020 368 59 12 409 51 12 57% -0.72[-1.55,0.11] T~
Georgi 02020 282 85 24 264 61 24 78% 0.24 [-0.33,0.81] ]
Georgi m 2020 29 98 24 264 61 24 76% 0.31 [-0.26, 0.88] 01
Kim 2013 241 37 16 217 34 16 65% 0.66 [-0.06, 1.37]
Kim 2016 284 32 12 281 71 12 59% 0.05[-0.75, 0.85] I ° \ °©
Kyung 2020 257 75 90 233 26 90 97% 0.43[013,072) — 02 / N
Mapelli 0 2021 377 55 12 415 8 12 58% -0.53[-1.35,0.28] — /
Mapelli m 2021 371 45 12 415 8 12 58% -0.65[-1.48,017) — \
Roberge 2010 266 6.8 10 277 86 10 54% -0.14 [1.01,0.74] — 03 5 A
Roberge 2012 247 37 20 237 27 20 72% 0.30[0.32,083] ] ; B
Roberge 2014 249 61 22 264 42 22 74% -0.28[-0.88,0.31] — 4
Zhang 2021 338 7.98 71 379 672 7 9.4% -0.55[-0.89,-0.22] S 04 o
o
Total (95% CI) 437 437 100.0% 0.01[-0.28, 0.30] ? 9
Heterogeneity: Tau?= 0.20; Chi*= 50.36, df= 13 (P < 0.00001); F= 74% oy 4 3 1 § osly +—t : =
Test for overall effect: Z= 0.08 (P = 0.94) decrease increase
1 n
# % < = - < =$%$9 /7 -/ -
1 f—
$ 7 7 $ ? 7 <5 L= ( - /

<>>=?' $
II? : [1]
$ "AwE

©
|

/- /"
M$ 7" $
$ xE*I$ ?

$ 7" $

R I T
I A

- < 7=




Meta-analysis of cardiovascular outcomes

A) Systolic blood pressure (SBP)

Systolic blood pressure (mmHg) when using a mask (general)

s

Total (95% C1)
Heterogerneiy:Tai

Study or Subgroup __Mean

Dirol 2021 121.28
Fikenzer 2020 122
Georgi 2020 1205
Mapelli 2021

M0 2020 13887
Znang 2021 1002
Total (95% CI)

Heterogensiy. Tau*
Test for overall efect

00; Ch*
Test for overall efect 2= 239 (P = 0.0

surgical mask
DT

mask
Study or Subgroup __Mean _SD_Total
Diral 2021 12126 1612 100
Fikerzer 02020 122 123 12
Fikerzer 2020 2 1212
Geargi 02020 1205 151 24
Geargi m 2020 1267 161 2
Kyung 2020 1296 149 @
Magelli 0 2021 1e 10 12
Mapelli w2021 1 1412
M0 2020 13887 1318 23
Zhang 2021 1002 155 71

)

Mean

127.48
1043

otal _Mean

1664
262

00 265%  008+020,036)
12 31%  045(036127]
12 31%  037H044,118) i
20 64% 0110045068
24 64% 0071064050 /
90 238% 0131017042 !
12 32% 0241057104 o
12 32%  0070073.087
2 57% 0750015135
7 187% 0231010058 2
380 1000%  047[003,032) 1 o
s 05 1 d &g o
decrease increase
=

Systolic blood pressure (mmHg) when

10 mask

1612 100
123

151 24 1278
10 12 13
1318 23

155 71 1083

1
SD_Total Weight IV,
11999 1472 100 41.7%

146 24 100%

12748 1654 23 89%

%2 71 205%

using a surgical mask

0.21[0.03,0.39] >

decrease increase

Systolic blood pressure (mmHg) when using a N95 mask
95 mask nomask sta. .
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Random, 95% CI
Fikenzer 2020 121 12 12 17 87 1 85% 0.37-0.44,1.18]
Georgi 2020 1415 155 24 1411 185 24 174% 0.02-0.54,0.59] L
Kyung 2020 1286 149 90 1277 15 90 653% 013017,042)
Mapelli 2021 14 14 12 13 14 12 BT% 0.07-0.73,0.87] i
°
Total (95% CI) 138 100.0% 0.12[-0.11,0.36]
Heterogeneity: Tau*= 0.00; Chi*= 049, df= 3 (P = 0.92); = 0% v ot " . - 4 L
Testfor overall effect: 2= 103 (P = 0.30) datrbiss |licramen
B) Heart rate
Heart rate (beats/min) when using a mask (general)
mask nomask "
Study or Subgroup _ Mean S0
Oirol 2021 9405 17.08
Fikenzer 0 2020 183 92 -044[(125037) ——
Fikenzer W 2020 182 112 -048(130,03)) —— [
Georgi 0 2020 130 26 0.01 [-0.56, 0.57] i
Georgi @ 2020 1321 269 0.09[-0.48,0.65] R
Kim 2013 1204 175 08240.02,1.26) T .«
Kim 2015 951 o1 0.30 £0.39,1.00] S — N
Kim 2016 1058 119 002082,0.78) —
Kyung 2020 924 172 027 [-0.02,057) — o 1
Mapelli 0 2021 168 16 -0.13 093,067 —
Mapelli m 2021 167 161 -0.1910.99,0.61) S .
Roberge 2010 1064 82 047 10.42,1.36) —_—
Roberge 2012 1283 156 0.72[0.07,1.36] —
Roberge 2014 1055 159 0.39-0.21,098) " Ly
wong 2020 1264 132 030 10.26,0.86)
Zhang 2021 1858 157 120% 035 [0.68.- — o
Total (95% C) 480 1000%  0.411005,028] <>
Heterogeneity: Tau= 0.03; Chi*= 21.71, df=15 (P = 012, F= 1% B — o5 1 . . . 2
Testloraverall efect Z= 134 (°= 0.18) decreass Increase
Heart rate (beats/min) when using a surgical mask
Surgical mask nomask st
Study o Subgroup _ Mean___SD_Total Mean _SD_Total IV, Random, 95% CI 9% Cl "
Dirol 2021 9406 17.03 100 9147 1827 100 234% 015(0.13,042) T
Fikenzer 2020 183 9 1218 83 12 -0.441.25,037) e ——
Georgi 2020 130 26 24 1298 251 24 135% 001 [-0.56,057) r— N
Mapelli 2021 168 16 12 170 1412 86% -0.1310.93,0.67) S —
Roberge2012 1283 156 20 1168 156 20 116% 0720007136 _— IR
Wong 2020 1264 132 23 1244 128 23 131%  030£026,089  — ©
Zhang 2021 1658 157 71 4TI 137 71 213%  -0350066,-002 - . &
Total (95% C) 262 262 1000%  0031024,031) -
Heterogenely: Tau"= 0.07; ChF = 1240, df= 6 (P = 0.09), F= 52% s o # L t
Testfor overall effect Z= 0.25 (P = 0.81) decrease increase
Heart rate (beats/min) when using a N95 mask
No5 mask o mask
idy or Subgrou Mean _SD Total Mean SD Total
Fikenzer 2020 182 112 12 187 83 e i
Georgi 2020 1321 269 24 1298 251 009(0.48,055] S
Kim 2013 1244 175 20 1148 121 062[-002,1.25] " i
Kim 2015 951 97 16 0923 82 0.30[0.39, 1.00] ——— N
Kim 2016 1059 118 12 1062 148 -0.02082,0.78) — o '
Kyung 2020 924 172 90 877 17 0.27 [0.02,057) ——
Mapelli 2021 167 161 12 170 14 -0.19:099,061] e 5,
Roberge 2010 1064 82 10 1012 118 047 [-0.42,1.36] o e —— ° og,
Roberge 2014 1055 1598 22 988 182 0.39[-0.21,098] - =
Total (95% CI) 100.0% 0.22[0.03,041] >
Hesfogenely: Taif's 000 BhP P=056); T T # 3 =
Testfor overall effect 30(F

decreass increass
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Meta-analysis of physical outcomes

A) Temperature (skin in °C)

SEEHD)

o
Skin temperature below a mask during use
0
mask no mask Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI 02

Kim 2016 35 07 12 348 07 12 18.2% 0.28[-0.53,1.08] T

Park 2020 35133 1229 21 335 1.235 21 204% 1.30(0.63,1.97] =

Roberge 2012 337 088 20 3194 11 20 18.3% 1.73[0.99, 2.47] E—— 03 -

Scarano O 2020 359 3.4 20 352 31 20 21.2% 0.21 [-0.41,0.83] T o

Scarano ® 2020 369 42 20 35 28 20 21.0% 052[-0.11,1.15] T - Q)

o

Total (95% CI) 93 93 100.0% 0.80 [0.23, 1.38] <

Heterogeneity: Tau= 0.31; Chi*= 14.07, df= 4 (P = 0.007); F= 72% 2 1 1 2 | - : Ll
Test for overall effect Z=2.72 (P = 0.006) decrease increase

0 SEGND)

Skin temperature below a surgical mask during use

surgical mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI 03 &
Raberge 2012 337 088 20 31.94 11 20 491% 1.73[0.99,2.47] 2012 ——
Scarano 2020 359 34 20 352 31 20 50.9% 0.21[-0.41,083] 2020 o o
Total (95% CI) 40 40 100.0% 0.96 [-0.53, 2.45] ‘
Heterogeneity: Tau®= 1.04; Chi*= 8.55, df= 1 (P = 0.002); F= 90% + + + + + : suo

-4 2 0 2 4 K} 5 ] 3 i

Testfor overall effect: Z=1.26 (P = 0.21) decrease increase

0 SEEHD)
o
Skin temperature below a N95 mask during use
02
N95 mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kim 2016 35 07 12 348 07 12 291% 0.28[-0.53,1.08] - L o
Park 2020 35133 1.229 21 335 1235 21 345% 1.30(0.63,1.97) — 8
Scarano 2020 369 42 20 35 28 20 36.4% 0.52(0.11,1.15) T . o
Total (95% CI) 53 53 100.0% 0.72[0.12, 1.32] A
Heterogeneity: Tau®= 0.15; Chi*= 4.41, df= 2 (P= 0.11); F= 55% % + 1 3 5 + & t T
Test for overall effect: Z= 2.35 (P = 0.02) decrease increase
B) Humidity (air humidity in % under mask)
0 SEEHD)
5 gu s " o 01
Humidity of breathing air with face mask compared to no mask
02
mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean _ SD_Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI 03
Roberge 2012 9149 88 20 5319 17.66 20 524% 269[1.81,3.57] 2012 ——
Kim 2016 828 166 12 56 128 12 476% 1.75[0.78,2.71] 2016 —— -
Total (95% CI) 32 32 100.0% 2.24[1.32,3.17] < o
Heterogeneity: Tau®= 0.22; Chi#= 2.02, df=1 (P = 0.16); F= 50% 54 52 B é j MO
Testfor overall effect Z= 4.75 (P < 0.00001) lecass Temase * * ’ : !
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A) Discomfort

Perceived discomfort when using a mask (general)
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Perceived discomfort when using a surgical mask
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Perceived discomfort when using a N95 mask vs surgical mask
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C) Exertion

Perceived exertion when using a mask (general

B) Itch

Perceived itching when using a mask (general)
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D) Shortness

Perceived shortened breath when using a mask (general)
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E) Heat

Perceived heat when using a mask (general)

St
——
i i

mask o mask. Std. Mean Diference Std. Mean Difference. - Lo i
s s 5" root weig 1 oo, 05 ooy
StutyorSubgorp toan 5D To ey 50" 1ot weig * . a1
S e S o0 518 T 0 R oR0r | i xe ol = d
Fremiomn 54 35 1 37 23 12 sen mknmm i [ e
Ferae 2020 65 28 12 aes 15089268 AN ok
2015 " 85 1 16 an nnp - A 141%  0394042,120] =
Tamzots 030100 i i onasor =+
s 93 21 1 78 omposing Dok 12 % o =)
Mapell 02021 57 18 12 e 120039, o e o
e B deenaon s " v oo aropas o
Roberge 2012 12 17 0 9% 034029,036) Heterogenefty Tau*=0.16; Che= 1323, of= § (P= 0.02) F= 62% " I et
Ry 108 2 I oo oo “ | o b ool Lo g
s 7 o @ 7o 303300 setase s
Vg 2070 g i owwmial ;
Zring 1 S e IR o . |
Toto @551 331 301 w0 090087, 129) i P
Holopmen Ta=022,cn= 76k =11 . 4 + . v
e ar e s 32531 oo F) Humidity
. Perceived heat when using a mask (general)
. : . o s St Mmoo
Perceived exertion when using a surgical mask " s "%t e Vi R 3541
srocsme | womuc St ean Daterence 2 n»mﬂﬂ;u 0 e
or Subgroup_tean S Total_Mean SO Total Weight . Random - Fhenmre200 59 22 ¥
) 497301 e e e Toasney o0 osoan i
Fikenzer 2020 51 1227 22 127 63% 21P=012F=53% -
Lo 221 FERR A R o o e ovah et gRiE
Rz 13 17 3 ooe 15 2 i 4= E Sttt
ety D733 a6 b2 on —
ramg 1 S o dmanon o osmaom = a -
e 2 e osaan0an ol
oo T A B0 = 68297208 3 § > Perceived humidity when using a surgical mask
g romask o Pr—
s sy 55 Tt o 1t e " Mihamgon 3516 . i a5 1
oot 2071 R -
Perceived exertion when using a N95 mask . ey . (7Y :
Taasney e woss asaessom
St o it St o Datrnce i o o000 che= 4 =1 P=051, P 0% =
v Sy tom 55 Tt e 5D Totot g By 051 ph e N é Tt owrl e 2= 50 5 <0 040
Fikzer 2020 65 28 12 2722 12 152059,2.49] a\®
lam 15 6270 W siae 1w owbomam T—
P Goal 11 813 iz e Gmioaim +— . °
Napan 2021 o3 3 aris 12 aeeneas —_—
Rowmedne 108 23 3 a7 6 3 am oefoinion —
Toraos 107 62 1o o1 os 1o deew  amnaad . M
T o 0 oeon 100,195 -
oo T = 07 209501 0 <001 P 615 —— =
Tt ovr s 2 3000 < 300 o Yo
# " $9/ $ " $ < = <(=M
4 —_ < - 1 < —_ 1 $ n / < _ 1 $ < 5
’
6 9 _f) 1 $ / (1] n
< 0" M$ 7 $ /
" $ "AwE $ xEx$ ?
y - H
( ' $ / "
/ $ !
" $
(u 1 /
" 7 / / ?
. " <




Meta-analysis of N95 mask vs surgical mask

A) Biochemical comparison

Blood oxygen saturation (SpO-) when using a N95 mask vs surgical mask

N95 surgical Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Georgi 2020 974 14 24 9756 082 24 258%  -0.13[070,043 —
Mapelli 2021 951 31 12 965 12 12 147% -058[1.39,0.24) T
Toprak 2020 937 2 148 953 26 149 595%  -0.69[0.82,-0.45) -
Total (95% CI) 184 185 100.0%  -0.53[.0.88,-0.18] -
Heterogeneity. Tau*= 0.04, Chi*=3.15,df= 2 (P = 0.21), F= 37% 23

Test for overall effect Z= 2.98 (P = 0.003)

-05 05
decrease increase

Carbon dioxide blood content (mmHg) in N95 mask use vs surgical mask

N95 surgical . std.
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Random, 95% CI_Year IV, Random, 95% CI
Epstein 2020 43 4 16 40 4 16 2T% 073(0.01,1.45] 2020
Fikenzer 2020 349 3 12 343 59 12 191%  012(068,092] 2020 g
Georgi 2020 405 49 24 399 49 24 382% 0120045069 2020 ——
Mapelli 2021 3626 394 12 3513 309 12 189%  031(050,1.11) 2021 —
Total (95% CI) 64 64 100.0% 0.30[-0.05, 0.65] -
Heterogeneity: Tau= 0.00; Chi*= 1.95, df= 3 (P = 0.58); F= 0% 3 o1

Testfor overall effect 2= 1.69 (P = 0.08)

B) Cardiorespiratory comparison

decrease increase

Ventilation (I/min) when using a N95 mask vs surgical mask

N95 mask surgical mask Std. Mean Difference Std. Mean Difference
Study or Subgroup__ Mean _SD_Total Mean _SD Total Weight IV, Random, 95% CI IV, Random, 95% C!
Fikenzer 2020 988 186 12 114 233 12 484%  -070(152,013 F
Mapelli 2021 716 M2 12 762 M6 12 516% 021 F1.01,060]
Total (95% CI) 24 1000%  -0.44[1.02,0.13]
Heterogeneity. Tau® = 0.00; Chi*= 069, df=1 (P = 0.41); F= 0%

Testfor overall effect Z=1.51 (P=0.13)

1
ease increase

Heart rate (beats/min) when using a N95 mask vs surgical mask

195 mask surgical Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rando % C1
Fikenzer 2020 182 112 12 183 92 12 62%  -0.09F089,0.71]
Georgi 2020 1321 269 24 130 26 24 123% 0.08[-0.49,064]
Mapelli 2021 167 161 12 168 16 12 62%  -0.06-0.86,0.74] —
Toprak 2020 8 6 148 84 6 149 753% 0.33[0.10,0.56] ——
Total (95% Cl) 196 197 100.0% 0.25(0.05, 0.45] <
Heterogeneity Tau®= 0.00; Chi*= 2.14, df= 3 (P = 0.54); F= 0% T
Testfor overall effect: Z= 2.47 (P = 0.01) decrease increase

Systolic blood pressure (mmHg) when using a N95 vs surgical mask

N95 mask
Mean _SD Total Mean

surgical mask
Study or Subgroup

SD_Total Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Fikenzer 2020 121 12 12 122 123 12
Georgi 2020 1267 161 24 1295 151 24 1
Mapelli 2021 M4 14 12 16 10 12
Toprak 2020 12 12 148 110 12 149 7
Total (95% CI) 196

Heterogeneity. Tau® = 0.00; Chi*= 1.82, df= 3 (P = 0.61); = 0%
Test for overall effect 89 (P=0.38)

197 100.0%

61% 008088072
22%  -018[0.74,039
61%  -0.16 [0.95,0.64)
56% 047 F0.05,0.39

0.09(-0.11,0.20]

ril—
-

Rl

-05 05
decrease increase

C) Measured subjective sensations comparison

Perceived discomfort when using a N95 mask vs surgical mask

N95 mask

td, i

td.

Study or Subgroup _Mean _SD_Total Mean

SD_Total_Weight

IV, Random, 95% C1_Year

IV, Random, 95% CI

Fikenzer 2020 7 17 12 52 21 12 345%  091(0.06,1.76] 2020
Hua 2020 34 14 20 14 08 20 348%  172(098,246 2020

Scarano 2020 603 0.34 20 415 015 20 307% 7.01(5.28,875) 2020 ——
Total (95% CI) 52 52 100.0% 3.0710.52,5.61]

Heterogeneity: Tau*= 4.70; Chi*= 38.90, df=2 (P < 0.00001); F= 95% —

Testfor overall effect Z= 2.36 (P = 0.02)

2
crease increase

Perceived exertion when using a N95 mask vs surgical mask

N95 mask std.
Study or Subgroup__ Mean _SD _Total Mean _SD Total Weight IV, Random, 95% CI_Year m, 95% CI
Fikenzer 2020 65 26 12 58 25 12 51.7% 26£054,1.07) 2020
Mapelli 2021 86 2 12 57 15 12 483% 1.58(065,252] 2021
Total (95% CI) 4 1000%  0.90[-039,2.19]

Heterogenely. Tau?= 0.67, Chi*= 437, df= 1 (P= 0.04), F= 77%
Testfor overall effect 2= 1.37 (= 0.17)

Perceived humidity when u

st

g a N95 mask vs surgical mask

std.

No5 i
Study or Subgroup _Mean _SD Total Mean _SD Total Weight

IV, Random, 95% C1_Year

IV, Random, 95% CI
—J

Fikenzer 2020 59 22 12 43 32 12 388%
Scarano 2020 5084 20 451 034 20 812%
Total (95% CI) 32 100.0%

Heterogenelty Tau?= 0.00; Chi*= 0.57, df= 1 (P = 0.45); F= 0%
Testfor overall effect Z= 2.32 (P= 0.02)

0.35(0.46,1.16] 2020
075(041,139) 2020

059[0.09, 1.10]

=
g

—_—

-2

Bl 1 2
decrease increase




Meta-analysis of pooled symptom prevalence while wearing a face mask

Headache prevalence when using a face mask

_BE{Pravlance Homcache mask)

Prevalence Headache mask Prevalence Headache mask o
Study or Subgroup Prevalence Headache mask SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Bharatendu 2020 07987013 003231114 11.2% 0.80 (0.74, 0.86] ~— .| °
Choudhury 2020 0.90BE6B67 003359012 11.2% 091 [0.84,0.97] - i =3
‘Georgi 2020 016666667 007607258 10.1% 017([0.02,032 oy ] 94 °g o
Jafarl 2021 0.72427984 002866714 11.2% 0.72[0.67,0.78] bt acert
Lim 2006 037264151 003320745 11.2% 037 (0.31,0.44] s
0Ong 2020 081012658 003120182 11.2% 0.81(0.75,0.87) =
Prousa 2020 .41 0.01555313  11.4% 0.41[0.38, 0.44] * e
RarnirezMoreno 2020 050536398 003025425 11.2% 0,61 [0.55, 0.56] =
Rosner 2020 071428571 002439242 113% 0.71 [0.67, 0.76) - e 9
Total (95% CI) 100.0% 0.62[0.48, 0.75] -
Heterogeneity: Tau? = 0.04; Chi*= 435,73, df =8 (P < 0.00001); = 98% b 3 3 o 1 . & " Tiyrtchsomewre
Testfor overall effect Z= 8.7 (P <0.00001) -
Acne prevalence when using a face mask spmsiemnch |
prevalence acne mask prevalence acne mask ) & ° R
Study or Subgroup _prevalence acne mask SE_Weight IV, Random, 95% CI IV, Random, 95% CI P °
Foo 2006 021172638 0.02331615 33.3% 0.21 [0.17,0.26] - ;
Rosner 2020 053061224 0.02684682 33.0% 0.53[0.48, 0.58] - ;
Techasatian 2020 0.3997599 0.01697226 33.7% 0.40[0.37,0.43] = ;
Total (95% CI) 100.0% 0.38[0.22, 0.54] el
Heterageneity: Tau®= 0.02; Chi*= 84.61, df=2 (P < 0.00001); F= 98% 4 =45 o's 1 5 ; [
Testfor overall effect: Z= 4.58 (P < 0.00001)
Skin irritation prevalence when using a face mask
 SEmese s ‘
prevalence skin irritation mask prevalence skin irritation mask T o H
Study or Subgroup _ prevalence SE_Weight IV, Random, 95% CI IV, Random, 95% CI : & &
Foo 2006 0.39413681 002788956 129% 0.39 [0.34, 0.45) - o3 L
Hua 2020 0525 007895806 11.0% 0.53 [0.37, 0.68] S §°
Kyung 2020 0.00913242 000321402 132% 0.01(0.00, 0.02) ool |
Lan 2020 080627306 001647604 131% 0.81[0.77,0.84] - 3 }
Matusiak 2020 0.00313242 000321402 132% 0.0 [0.00,0.021 |
Roberge 2012 02 008944272 105% 0.20(0.02, 0.39) —— ox :
Rosner 2020 040322581 0.02354693 13.0% 0.40 [0.36,0.45] e i
Techasatian 2020 0.54501801 001725381 131% 0.55 [0.51, 0.58] s -~ 3 o
Total (95% CI) 100.0% 0.36[0.24, 0.49] - @ ;
Heterogeneity: Tau*= 0.03; Chi* = 3517.99, df= 7 (P = 0.00001); F= 100% ot T S
Testfor overall effect Z= 5,61 (P < 0.00001) 08 028 125 03 S e
2 S —
Shortness of breath prevalence when using a face mask i a [l
o
Prevalence Prevalence i
Study or Subgroup _Prevalence shortness of breath mask SE Weight IV, Random, 95% CI IV, Random, 95% C1 s | a
Choudhury 2020 06 005656854 143% 0.60[0.49,071] —r | o
Geaorgi 2020 045833333 010170707 105% 0.46 [0.26, 0 BE] p—
Hua 2020 03 007245688 129% 0.30[0.16,0.44) T or o
Kao 2004 041025641 0078763856 124% 0.41 [0.26, 0.56] L
Kyung 2020 008247423 002793074 163% 0.08[0.03,014] il
Matusiak 2020 035044749 0.01620231 168% 0.36[0.32,0.39) - F
Prousa 2020 022211155 001311823 168% 0.22[0.20,025) *
Total (95% CI) 100.0% 0.33[0.23,0.44] >
Heterogeneity. Tau?= 0.02; Chi*= 128,92, df= 6 (P < 0.00001), 7= 95% L i o7 i g
Test for overall effect Z= 628 (P < 0.00001) 08 028 025 08
Heat prevalence when using a face mask i ol
prevalence heat mask prevalence heat mask i
Study or Subgroup  prevalence heat mask SE_Weight IV, Random, 95% CI IV, Random, 95% CI L P |
Georgi 2020 0.08333333 0.05641693 23.9% 0.08(0.02,0.19] T i
Matusiak 2020 0.21232877 0.01381735 31.2% 0.21[0.19,0.24] - i
Prousa 2020 034063745  0.0148569  31.1% 0.34(0.31,0.37) L4 pooe
Roberge 2012 05 01118034 138% 0.50[0.28,0.72] — |
Total (95% CI) 100.0% 0.26 [0.15, 0.37] E -3 i
Heterogeneity Tau®= 0.01; Chi* = §4.83, df = 3 (P = 0.00001); F= 95% et t + o) . " + M‘ L L
Testfor overall effect: Z= 4.72 (P < 0.00001) 05 a8 L
Itch prevalence when using a face mask
e —_—
Prevalance itch mask Prevalance itch mask y a g
Study or Subgroup _ Prevalance itch mask SE_Weight IV, Random, 95% CI IV, Random, 95% CI o °
Foo 2006 018241042 0.02204058 17.2% 0.18[0.14,0.23] - ¢ °
Hua 2020 0.475 0.07895806 12.8% 0.47[0.32,0.63] ——
Lan 2020 050922508 0.02147318 17.2% 0.51[0.47,0.55) - =
Matusiak 2020 0.07648402 0.00897957 17.6% 0.08 [0.06,0.09] -
Szepietowski 2020 01959799 0.01063564 17.6% 0.20 [0.18,0.22] %
Techasatian 2020 015606242 0.01257424 17.5% 0.16[013,0.18) -
o3 o
Total (95% CI) 100.0% 0.26 [0.15, 0.36] - i
Heterogeneity: Tau®= 0.02; Chi*= 378.10, df= 5 (P < 0.00001); F= 9% e T t + > + Dt et
Test for overall effect Z= 4.77 (P < 0.00001) 08 f.28 9 824 83
Voice disorder prevalence when using a face mask
prevalence voice disorder mask prevalence voice disorder mask
Study or Subgroup _ prevalence voice disorder mask SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Heider 2020 033484163 0.03174579 49.0% 0.33[0.27, 0.40] -
Matusiak 2020 012328767 0.01110801 51.0% 012[0.10,0.15) ]
Total (95% CI) 100.0% 0.23[0.02, 0.43] g
Heterogeneity Tau®= 0.02; Chi*= 39.56, df =1 (F < 0.00001); = 97% + +—t
Testfor overall efiect: Z= 215 (P = 0.03) 08 702 b 02 g
Dizziness prevalence when using a face mask i
Prevalence dizziness mask Prevalence dizziness mask i
Study or Subgroup _ Prevalence dizziness mask SE_Weight IV, Random, 95% Ci IV, Random, 95% CI
Georgi 2020 008333332 008641693 11.9% 0.08 [-0.03,0.19) ———
Kao 2004 01025641 0.04858107 157% 0.1010.01,0.20] R — .
Kyung 2020 003333333 001892154 725% 0.03-0.00,0.07) i
Total (95% CI) 100.0% 0.05[0.01, 0.09] <
Heterogeneity. Tau?= 0.00; Ch*=2.24, df=2 (P=033);F=11% rem—
Test for overall effect Z=2.50 (P = 0.01 0z 01 o1 02
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Metaanalytically measured biochemical and physical effects of face masks
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Metaanalytically measured cardiorespiratory effects of face masks

Std. mean
difference
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Ventilation *****
Tidal Volume **
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Heart rate
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Respiratory rate
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Systolic blood pressure *
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Time/min
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Trial duration in studies investigating predominantly
physiological, chemical and physical mask effects
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Metaanalytically measured symptoms while wearing face masks

Std. mean
difference
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Metaanalytically pooled prevalence of symptoms with face mask
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Meta-analysis of biochemical outcomes
A) SpO.

Blood oxygen saturation when using a mask (general)

mask mask
Study or Subgroup _ Mean _SD_Total Mean _SD_Total Weight IV, Random, 95% CI
Diral 2021 9756 082 100 978 086 100 233%  -027[0.55,0.01]
Georgi 02020 979 12 24 98 12 24 56%  -008[065048) o
Georgi m 2020 974 14 26 98 12 24 55% 0450103012 o P
Kim 2013 975 1 20 978 1 20 4%  -029[092,033
Kim 2015 991 06 16 989 07 16 37%  0.30[040,1.00]
Kim 2016 978 06 12 979 11 12 28%  -01[091,069 2
Kyung 2020 93 26 90 938 26 G0 208%  -031(0.60,-0.01] ¢
Mapelli 0 2021 95 12 12 973 12 12 27%  -064[147,018 . \
Mapelli m 2021 951 31 12 973 12 12 25%  -090(1.75-008] /
Roberge 2010 94 07 10 985 08 10 23%  -013[1.01,075 | 6 ke
Raberge 2014 97 13 22 989 07 22 51%  -019(076,040] o o
Tong 2015 983 048 19 984 011 19 42%  -0.6611.31,-0.00] / o
Zhang 2021 953 872 71 953 925 71 167%  000[033,033) . -
00 ,
Total (95% CI) 432 432 1000%  024[038,-0.11] ° .
Heterogeneity: Tau®= 0.00; Chi*= 10.46, df= 12 (P = 0.58), F= 0% i 1 + e + = =
Testfor overall effect Z= 353 ( 04)

increase

Blood oxygen saturation when using a surgical mask

surgical mask no mask

Study or Subgroup _ Mean _SD_Total Mean SO Total Weight IV, Random, 95% CI ”

Dirol 2021 9756 092 100 078 086 100 482%  -0.27F055,001]

Georgi 2020 979 12 24 98 12 24 117%  -008}065,048) — i

Mapelll 2021 95 12 12 973 12 12 55%  -064[147,018 T :

Zhang 2021 953 872 71 953 925 71 346%  000}033,033 —a—

Total (95% CI) 207 207 1000%  -0.47[-0.37,0.02] bl

Heterogeneity. Tau = 0.00; Chi*= 267, df= 3 (P= 0.41), = 0% — e ¢ — 20

Testfor overall effect Z=

77 P=008) decrsase increase

Blood oxygen saturation when using a N95 mask

Testfor overall effect

N95 mask no mask st .
Study o Subgroup _ Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand
Georgi 2020 974 14 24 98 12 24 106%  -045[103,012
Kim 2013 975 1 20 978 1 20 90%  -0290092,033 — o 8
Kim 2015 991 06 16 989 07 16 72%  030£040,1.00] L
Kim 2016 978 06 12 978 11 12 54%  -011[0091,069] —t— /
Kyung 2020 93 26 90 938 26 90 404%  -0.31[0.60,-001] | ait
Mapelli 2021 951 31 12 973 12 12 48% 090175006 ——————— |
Roberge 2010 984 07 10 985 08 10 45% -0.1311.01,0.75) —_—_ &l g A
Roberge 2014 937 13 22 989 07 22 99%  -019[078,040] —
Tong 2015 983 018 19 984 041 19 B1%  -06[131,-000] —t— / o\
Total (95% C1) 225 1000%  -0.30[.049,-0.12] > i°
Heterogeneity. Tau* = 0.00; Chi 57),F=0% -+ / : X g0
100 2 1 5 f & t ¥

decrease increass

B) CO; (evaluation of PtCO,, ETCO, und PaCO;)

Carbon dioxide blood content (mmHg) in mask use (general)

mask o mask st
Study or Subgroup _ Mean _SD_Total Mean SD Total Weight ndom, 95% €1 Random, 95% CI
2021 387 322 100 372 333 100 74% 0.46(0.18, 0.74)
Epstein 02020 a0 4 16 39 2 16 57% 0.31[-0.39,1.01)
Epsein m 2020 @4 18 3% 6 16 53% 153073233 e
Fikenzer 0 2020 342 38 12 343 59 12 53% -0.02[0.82,0.78)
Fikenzer m 2020 349 3 12 342 38 12 53% 0.20[-0.61,1.00]
Georgi © 2020 399 49 24 364 38 24 62% 0.79(0.20,1.37)
Georgl ® 2020 405 49 24 364 38 24 62% 0.92(0.32,1.52) .
Goh 2019 32 28 106 271 2 106 72% 201 [1.68,2.34)
Kim 2013 427 33 20 387 38 20 59% 0.83(0.18,1.47) o
m 2015 34 3 16 373 33 18 57% 0030066072 s
Kim 2016 413 24 12 408 24 12 53% 016 [-0.64,0.96]
Mapelli © 2021 3513 309 12 3304 428 12 52% 054-0.28,1.36]
Mapelli m 2021 3626 394 12 3304 428 12 51% 0.76£0.08,1.59] 01
Roberge 2010 408 32 10 397 26 10 49% 0.36-0.52,1.25]
Roberge 2012 415 4 20 392 4 20 60% 056 [-0.07,1.20)
Roberge 2014 333 21 2 N3 3 22 B1% 0.76[0.14,1.37) o
Zhang 2021 416 102 71 388 97 71 72% 0.28-0.05,0.61)
Total (95% CI) 505 505 100.0%  064[031,096] -
Heterogeneity: Tau®= 0.35; Chi*= 85,67, df= 16 (P < 0.00001); + % t + s ] 1 1
Test for overall eflect Z= 366 (P = 0.0001) decrease Incroass
Carbon de blood (mmHg) in surg mask use [ ad B
sugicalmask  nomask sta st .
Study or Subgroup _Mean _ SD Total Mean SO Total Weight IV, Random, 95% CI V. Random, 95% C1 8
Oirol 2021 3873 322 100 3721 333 100 382%  0460016,074) = °
Epstein 2020 40 4 16 38 2 16 64% 0314039,1.01] 1 .
Fikenzer 2020 U2 38 12 M3 58 12 48% 0020082078 . — /
Georgl 2020 398 49 24 364 38 4 89% 0.79(0.20,137] e
Mapelli 2021 3613 300 12 3304 428 12 46%  054(028,1.36) o - w— i
Roberge 2012 M5 4 2 W2 4 W T7%  058E007120 — °
Zhang 2021 46 102 71 38 97 71 283% 0280005061 [ o o e
Total (95% C1 255 000%  0421024,059] -
Heteragenely: Tau*= 0.00; Chi*= 379, df= 6 (°= E a— + 4 g T + =
Testfor overall effect Z= 4.65 (P < 0.00001) ecrease increass:
Carbon dioxide blood content (mmHg) in N95 mask use
N95 mask nomask sta "
Study or Subgroun _Mean __SD_Total Mean _SD Total Weinht IV, Random, 95% Ci V. Random, 95% C1
Epstein 2020 43 4 16 35 6 16 95% 1.53(0.73,2.33] L
Fikenzer 2020 349 3 12 342 38 12 95% 0.20-0.61,1.00] T
Georgi 2020 405 49 24 364 38 24 106% 092(0.32,152) .
Goh 2019 32 28 106 271 2 106 118% 2.01(1.68,2.34) e
Kim 2013 427 33 20 397 38 20 103% 0.83(0.18,1.47) —
Kim 2015 374 3 16 373 33 16 101% 0.031066,0.72) —1
Kim 2016 413 24 12 409 24 12 95% 0.16 -0.64,0.98] . -
Mapelli 2021 3626 394 12 3304 428 12 93% 0.76-0.08,1.59] s .
Roberge 2010 408 32 10 397 26 10 90% 0.36-0.52,1.25] 5 P—
Roberge 2014 333 21 2 N3 322 105% 0.76(0.14,1.37) T .
Total (95% CI) 250 250 100.0% 0.7810.28, 1.29] - P
Heterogensiy. Tau#= 0,54, Chi*= 5471, df= | F=84% + — :

Teso ovaral et 2-.302.¢ - 0085 darsase ncsass
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Meta-analysis of respiratory outcomes

A) Ventilation
Ventilation (I/min) when using a mask (general)
. i
mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI " !
Fikenzer 0 2020 114 233 12 131 27.8 12 102% -0.64 [1.46,0.18] = o
Fikenzer m 2020 938 186 12 131 27.8 12 86%  -1.31[2.21,-042) —_— s ;
Mapelli 0 2021 762 216 12 923 26 12 102% -0.65[-1.48,0.17] —_— i
Mapelli m 2021 716 212 12 923 26 12 98%  -0.84[1.68,-0.00) — 03 {
Zhang 2021 551 173 71 665 17.9 71 B11%  -0.64[-0.98,-0.31] —
o i
Total (95% CI) 119 119 100.0%  -0.72[-0.99,-0.46] > . °F
Heterogeneity: Tau®= 0.00; Chi*= 2.02, df= 4 (P = 0.73); F= 0% R} ") ) 1 3 3 + =
Test for overall efiect: Z= 5.36 (P < 0.00001) dbciaass: Incigass : ! ! :
S ‘ « . e
Ventilation (I/min) when using a surgical mask
o1
surgical mask no mask Std. Mean Difference Std. Mean Difference ¢
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI 2 |
Fikenzer 2020 114 233 12 131 27.8 12 126%  -0.64[-1.46,0.18] 2020 —
Mapelli 2021 762 216 12 923 26 12 125%  -065[1.48,017] 2021 — o2
Zhang 2021 561 173 71 665 17.9 71 749%  -0.64[0.98,-0.31] 2021 —i—
04- i
Total (95% CI) 95 95 100.0%  -0.64[-0.94,-0.35] < i
Heterageneity: Tau? = 0.00; Chi*= 0.00, df = 2 (P = 1.00); F= 0% I o1 — + % e
Testfor overall effect: Z= 4.32 (P < 0.0001) Hocraass increase h :
e
Ventilation (I/Imin) when using a N95 mask
o1
N95 mask no mask Std. Mean Difference Std. Mean Difference 02
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl v, 95% Cl
Fikenzer 2020 988 186 12 131 278 12 46.8%  -1.31[-221,-0.42 —— 03
Mapelli 2021 716 212 12 923 26 12 532%  -0.84[1.68,-0.00] ——
o
Total (95% CI) 24 24 100.0%  -1.06[-1.68, -0.45] sl
Heterogeneity: Tau®= 0.00; Chi*= 0.57, df=1 (P = 0.45); F= 0% 52 31 3 15 é . + , L)
Test for overall effect: Z= 3.39 (P = 0.0007) decrease increase
B) Respiratory rate
Breathing freqency (breaths/min) when using a mask (general)
mask no mask Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI v, , 95% CI
Dirol 2021 197 321 100 17.46 331 100 9.8% 0.68 [0.40, 0.97)
Fikenzer O 2020 393 6.2 12 408 51 12 59% -0.27 [-1.08, 0.53] — o SEEMD)
Fikenzer m 2020 368 59 12 408 51 12 57% -0.72 [-1.55,0.11]
Georgi 02020 282 B85 24 264 B1 24 76% 0.24 [-0.33,0.81) —T
Georgi ® 2020 29 98 24 264 641 24 76% 0.31 [-0.26, 0.88] = 01 / A
Kim 2013 241 37 16 217 34 16 6.5% 0.66 [-0.08, 1.37] =
Kim 2016 284 32 12 281 71 12 59% 0.05 [-0.75, 0.85] —_— 5 o 9 @
Kyung 2020 257 75 90 233 2B 90 9.7% 0.43[0.13,0.72) — - |
Mapelli 02021 377 55 12 415 8 12 58% -0.53[-1.35,0.28) —
Mapelli m 2021 371 45 12 415 8 12 58% -0.65 [-1.48,0.17) —
Roberge 2010 266 68 10 27.7 86 10 54% 014 [1.01,0.74] —_— 03 & © A
Raberge 2012 247 37 20 237 27 20 7.2% 0.30[-0.32,0.93) I — P 2 \
Roberge 2014 249 61 22 264 42 22 7.4% -0.28 [-0.88, 0.31] —_—r— o\
Zhang 2021 338 798 71 379 672 71 94%  -055[-0.89,-0.22] —— 04 {6 o
ch \
Total (95% CI) 437 437 100.0% 0.01[-0.28, 0.30] ? 9 \
Heterageneity: Tau®= 0.20; Chi*= 50.36, df= 13 (P < 0.00001); F= 74% Y 3 5 1 fosly — + — 3”‘20

Testfor overall effect: Z= 0.08 (P = 0.94) decrease increase
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Meta-analysis of cardiovascular outcomes

A) Systolic blood pressure (SBP)

Testfor overall effect

Systolic blood pressure (mmHg) when using a mask (general) 055000
‘mask no mask Std. d.
Study or Subgroup Mean SD_Total _Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI -
Dirol 2021 12126 1612 100 119.99 1472 100 265% 0.08-0.20, 0.36] ———
Fikenzer 0 2020 122 123 12 "7 87 12 31% 0.45[-0.36,1.27]
Fikenzer m 2020 kil 12 12 17 87 12 31% 0.37 [-0.44,1.18] 7 e
Georgi 0 2020 1295 151 24 1278 146 24 B4% 0.11[-0.45, 0.68] p———
Georgi m 2020 1267 161 24 1278 146 24 64% -0.07 [-0.64, 0.50] ———
Kyung 2020 1296 149 80 1277 15 90 238% 0.13[-017,0.42] N Lo
Mapelli 0 2021 M6 10 12 113 14 12 32%  024(057,1.04 — o
Wapell m 2021 M4 14 12 U3 14 12 32%  0074073,087) —
Mo 2020 138.87 1318 23 12748 1664 23 57% 0.75(0.15,1.35)
Zhang 2021 1092 155 7 1043 262 7 187% 0.231-0.10,0.56] T =
Total (95% CI) 380 380 100.0% 0.17 [0.03, 0.32] > ™
Heterogeneity: Tau*= 0.00; Chi*= 564, df= 8 (P = 0.77); F= 0% a— ] +
Testior overall effect Z= 233 (= 0.02) decranse licianse
Systolic blood pressure (mmHg) when using a surgical mask
surgical mask no mask Std. Std.
Study or Subgroup Mean SD_Total _Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dirol 2021 12126 1612 100 11999 1472 100 41.7%  0.08[0.20,038] —Jn— E
Fikenzer 2020 122 123 12 17 87 12 49% 0.45(-0.36,1.27) |
Georgi 2020 1205 151 24 1278 146 24 100% 0.1 [-0.45,0.68] ——
Mapelli 2021 116 10 12 113 14 12 50% 024 [-0.57,1.04) —r B
10 2020 13887 1318 23 12748 1664 23 89% 0.75(0.15,1.35] R R —)
Zhang 2021 1092 155 71 1043 262 71 295% 023[-0.10, 0.56] T-— i
Total (95% CI) 242 242 100.0% 021[0.03,0.39] hd / \
Heterogenelty: Tau? = 0.00; Chi*= 4.36, df= 5 (P = 0.50); F= 0% 5 I — + 2 +
Testfor overall effect 7= 2.3 (P = 0.02) Sscieste: Intraase,
Systolic blood pressure (mmHg) when using a N95 mask
N95 mask no mask Std. Mean Diffe std, @
Study or Subgroup __Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fikenzer 2020 m 12 12 117 87 12 85% 0.37 [0.44,1.18] |
Georgi 2020 1415 155 24 1411 185 24 174% 0.02[-0.54,0.59] - Lo 9
Kyung 2020 1296 149 90 1277 15 90 85.3% 013[0.17,042) ——
Mapelli 2021 14 14 12 113 14 12 87% 0.07 [0.73,0.87] — "
o il .
Total (95% CI) 138 138 100.0% 0.12[-0.11,0.36] B
Heterogeneity: Tau®= 0.00; Chi*= 0.4, o o 5 s T — - 4 " % 4 80
Testfor overall effect Z=1.03 (P= 0.30) detrasi (ihEreans)
B) Heart rate
Heart rate (beats/min) when using a mask (general)
mask no mask Std.
Study or Subgroup _ Mean SD_Total n SD_Total Weight IV, Random, 95% CI
Dirol 2021 9406 1703 100 8147 1827 100 139%  015(013,042)
Fikenzer O 2020 183 92 12 187 83 12 36% -0.441.25,037]
Fikenzer m 2020 182 112 12 187 83 12 36% -0.491.30,0.32)
Georgi 0 2020 130 26 24 1298 251 24 63% 0.01 F0.56,0.57]
Georaim2020 1321 268 24 1288 251 24 63%  009}048,085)
Kim 2013 1244 175 20 1148 121 20 53% 0620.02,1.25) e
Kim 2015 95.1 97 16 923 82 16 46% 0.30(-0.39,1.00]
Kim 2016 1059 119 12 1062 148 12 37% -0.02-0.82,0.78]
Kyung 2020 924 172 90 877 17 90 133% 0.27 [0.02,0.57)
Mapelli 0 2021 188 16 12 170 14 12 37%  -0.13}093,067) 0o
Mapelli m 2021 167 181 12 170 14 12 36% -0.19-0.99, 0.61] L
Roberge 2010 106.4 92 10 1012 118 10 30% 0.47 [-0.42,1.36)
Raoberge 2012 1283 156 20 1168 156 20 52% 0.72(0.07,1.36)
Roberge 2014 1055 158 22 988 182 22 58% 0.33}0.21,098] / h %0 Y
1284 132 23 1244 128 23 61%  030[028,088 6 0%
Zhang 2021 1658 157 non 137 7 120% -0.35-0.68,-0.02) -
® ooo
Total (95% CI) 0.11[-0.05, 0.28] / o
Helerogensity: Tau®= 0.03; Chi*= 21,71, df=15 (P = 0.12); 5 " ——r + o =
Testfor overall effect Z=1.34 (P=0.18) decreass increase
Heart rate (beats/min) when using a surgical mask
o
surgical mask no mask td. Std.
Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Randor . 4
Dirol 2021 9406 1703 100 9147 1827 100 23.4%  015(013,042) =
Fikenzer 2020 183 92 12 187 83 12 85% -0.441.25,037)
Georgi 2020 130 26 24 1298 261 24 135% 0.01 (0.56, 0.57] . | o
Mapelli 2021 168 16 12 170 14 12 86% -0.13-0.83,067) —
Roberge 2012 1283 1586 20 1169 156 20 116% 0.72[0.07,1.38] 3 °
‘Wong 2020 1284 132 23 1244 128 23 131% 0.30 -0.28, 0.88] | $
Znang 2021 1858 167 71 171 137 71 213%  -0.351068,-002) — . L
Total (95% CI) 262 262 100.0% 0.03[-0.24,0.31] = o
Heterogeneity Tau®= 0.07; Ch*= 12.40, df= 6 (°= 0.05); F= 52% 5 1 i w—
Testfor overall effect 7= 0.25 (P = 0.81) decrease increase
Heart rate (beats/min) when using a N95 mask
195 mask o st
Study or Subgroup _Mean _ SD_Total Mean _SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fikenzer 2020 182 112 12 187 83 12 54%  -0491130,032 R 3
Georgi 2020 1321 269 24 1298 251 24 112% 0.09 [0.48, 0.65] H
Kim 2013 1244 175 20 1148 121 20 88% 0.62[0.02,1.25) L LY
Kim 2015 951 97 16 923 82 16 74% 0.30-0.39, 1.00 Po
Kim 2016 1059 119 12 1062 148 12 56% -0.02[082,078) 021 F, H
Kyung 2020 924 172 90 877 17 90 415% 0.27 [0.02,057) i
Mapelli 2021 167 16.1 12 170 14 12 56% -0.19[-0.98,061] o od o, Y
Roberge 2010 1064 92 10 1012 118 10 45% 0.47 [0.42,1.36] i ° o
Roberge 2014 1055 159 22 988 182 22 100% 039£0.21,0.98] i °
Total (95% Cl) 218 218 100.0% 0.22[0.03,0.41] o
Heterogeneity: Tau* = 0.00; Chi*= 6.79, df= & (P = 0.56); F'= 0% + 1 i
30 (F 02)

2

05 05
decrease increase

Figure 4

*SVIWX PIJX ERH *YRRIP TPSXWWBEKLXL|I SI | WMEPRBRERIGEP GEV
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QIEWYVIQIRXW [IVI XEOIR HY VMR TILE @&/IMBEW OBNG XIM Z MR]GRW HITH

WMXYEXMSR ERH TVI TSWX WXYWNEN M®BHARMERBRP |JQESRONVM K] W AP X



WYFKVSYTW WYVKMGEP ERH 2 MIBWVIZIZEPEXIXXHS HMUINMHR X XY
GSVVIWTSRHMRK WXYHMIW EVI QRVOQEHEWOWYVKMGEP QEWO

A 7ITWXSPMG FPSSH TVIWWYVI MRHMNKXMNEXRHER R EPWFEWNSY E&I WY
-R WXYHMIW IZEPYEXMRK FSXL &S RHEMXMSKARAW 2 W XMW ENRIERIHH |
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B: *SV XLI 2 QEWO GSRHMXMSR EVWBY KMMKKRRGVERWI MRVLEEV X V|
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XLl WYVKMGEP QEWO ERH XLMW MXR®XGERXWXEXMWXMGEPP



Figure 5
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