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Abstract

This study aimed to enhance the comfort of health masks by conducting in-depth interviews, online surveys,
and wearing tests on commercial health masks. The findings are summarized below. In-depth interviews re-
vealed that the most comfortable mask styles were ranked as follows: Beak-1 (B-1) & Beak-2 (B-2) style > Flat
style > 3-Horizontal foldable (3H) style. Men generally preferred flat style masks, while women favored
beak-shaped masks. The internet survey results showed that 77.8% of surveyed brands offered a variety of
mask styles, with 3H and B-2 masks being the most common. Different brands provided masks with different
filtration levels, ranging from KF-AD to KF94. Size consistency also varied among brands, with flat masks
having relatively consistent dimensions and B-2 masks showing significant size differences. Wearing tests in-
dicated that 3H and B-1 masks were highly satisfying for categories like “itchiness,” “unpleasant odor,” and
“mask slipping.” Conversely, flat masks scored the highest satisfaction in classifications such as “stift,”
“heavy,” “thick,” “hot while wearing it,” “moisture accumulation,” “breathing discomfort,” “short ear straps,”
and “itchiness”. Overall, the flat style, B-1, and B-2 yielded higher satisfaction levels, while 4-Horizontal fold-
able (4H) and 3H garnered lower satisfaction scores on wearing tests.
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Mean S.D.
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Table 4. Difference in degree of discomfort for each part according to mask style

unit: mean(s.d.), n=30

Mask style

Discomfor s Total Flat 3H 4H B-1 B-2 F
Far stra 347 4.10 3.8 338 3.10 3.46 3355
p (1.158) (0900)A  (1.192)B  (1.083)B  (1.145B  (1.261)B :
Connection with 3.65 3.86 3.62 3.59 3.62 3.57 034
car strap (1.086) (0.953) (1.083) (1.053) (1.147) (1.230) :
Contact area on the 3.24 3.07 3.34 3.55 3.03 3.18 124
inside of the mask (1.038) (0.961) (0.897) (1.021) (0.981) (1.278) :
Nose i 3.46 348 3.52 3.52 3.17 3.61 081
0se ¢lip (0.996) (1.153) (0.949) (0.871) (1.104) (0.875) :
. . 3.57 3.64 3.59 3.17 3.61 3.85
Location of fold (0.995) (1.026) (0.907) (1.136) (0.875) (0.949) 179
3.62 3.68 3.62 321 .
Amount of fold (0.946) (0.905A  (0.862)A  (1.048)B 0
3.67 3.71 3.76 3.4 .
Number of fold (0.946) (0.897)A  (0.830)A  (1.091)B 2.24
. 3.85 3.39 3.63 4.02 4.07 4.13 o
Around the lips (0.986) (1.03)HB  (0916)B  (102DA  (0.98)A  (0.889)A |03
Averase 353 3.66 3.53 338 3.42 3.66 095
g (0.706) (0.621) (0.657) (0.731) (0.709) (0.804) :

The closer the score is to 5, the higher the satisfaction with the uncomfortable part, and the closer it is to 1, the lower the satisfaction.
Shaded areas indicate questions where statistical differences between groups were identified.

£p<0.05, ***p<0.001
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Table 5. Difference analysis of material dissatisfaction by mask style

unit: mean(s.d.), n=30

Mask style
Matertial Total Flat 3H 4H B-1 B-2 F
discomfort
, 3.85 3.41 4.14 3.52 4.17 4.04 .
Tickle (1.097) (121)C  (0.990)A  (LIS3BC (07594  (LI3®AB >
Siify 2.99 3.93 2.83 2.66 2.59 2.93 5 o6t
(1.285) (0.998)A  (L.I67)B  (1.045)B  (1.402)B  (1.359)B
. 3.10 431 2.62 2.69 2.97 2.93 en
Thick (1.321) (LI0S)A  (1178)B  (L13NB  (12100B (12748 2
371 438 338 331 3.75 3.75 "
Heavy (1.173) (LI7RA (10498 (1.072)B (12008 (Lo +13
3.65 3.86 3.4 334 3.83 3.96 .
Unpleasant smell (1.119) (1300A  (1123)B  (L143)AB  (0.928AB  (0.922A 292
. . 3.01 4.17 2.55 241 2.93 3.00 o
Hot while wearing (1.274) 103DA  (121)C  (0907C (12238 2imp 0%
. . . 2.90 3.72 2.52 2.48 2.93 2.82 en
Moisture while wearing (1.157) (1099A  (LI8HB (09498 (10678  (1.090)B 02
X 3.23 428 276 2.83 3.07 321 en
Uncomfortable to breathe (1.283) 084DA  (L1sHhC  (Lienc  asehBe  28ns 0
331 401 3.00 291 3.28 333 er
Average (0.830) (O763)A  (0.756)BC  (0.588)BC  (0.789)B (08228 8

The closer the score is to 5, the higher the satisfaction with the uncomfortable part, and the closer it is to 1, the lower the satisfaction.
Shaded areas indicate questions where statistical differences between groups were identified.

#£p<0.05, **p<0.01, #+%p<0.001
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AA 4 S BSOS FatB@ODB1 537 B Hol 7k QA Glek. HTto] Frb,
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O vehteh B3 A§F £717F ATPQ90), W o] ARITE BFo| M p<0.01 SEAA shAT f
Mtk (2.99) B A 3H nR HEHSE R G Aol AR H 0w, o] F ol Fep, At
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<Table 6>& 7} i} A20) 5ol 2 tiel By BHO| WEES} EAHOR £ A0 tehye,
2o Ao 2 BAT ATfolth B 137 B vhAT Eh28F vhAII ZAYUTE BYel A 4
Al HHE RS By F 8 R npaT G A AT HEE FAHOE B2

Table 6. Difference analysis of design dissatisfaction by mask style )
unit: mean(s.d.), n=30

) Mask style
Design Total Flat 3H 4H B-1 B-2 F
unsatisfaction

2.78 2.55 3.21 3.34 2.41 2.38

Contact surface with (1.123) (1.021) (0.978) (1.173) (0.983) (1.133) 537+
B A A B B

the cheek is wide

3.85 2.64 3.72 4.10 434 4.18

Come into contact with (1.253) (1.193) (1.306) (1.012) (0.897) (1.219) 7.26%**
B A A A A

the lips

432 3.28 4.41 438 4.48 4.61

The mask is rolled up (0.936) (1222) (0.733) 0.775) (0.829) (0.629) 4.08%%*
B A A A A

between the lips

Nose fixation clip 3.74 3.66 3.55 3.79 3.72 3.79 025
is pressed (1159 (1L173)  (1270)  (L048)  (1.279)  (L.101) :
Ear strans are short 3.69 334 3.69 3.55 328 3.68
P (1.236)  (1173)  (L137)  (LI152)  (1.360)  (1.389)  2.65%*
B A AB B A
. . 2.57 2.90 2.59 3.03 2.69 236
Ear strap is not adjustable (1272)  (1291)  (1240)  (1180)  (1.285)  (1.283) 1.99
Ears hurt 3.48 372 338 3.55 293 357
ars hu (1284) (1334  (1293)  (LI83)  (1252)  (1.345)  2.57%*
A AB AB B AB
401 343 428 403 414 421

Mask leaks while wearing (1.071)  (1136)  (0.960)  (1.017)  (0.990)  (0.833)  3.25%*
B A A A A

Difficult to fix the 3.94 428 428 4.03 438 4.18
shape of the mask (1.190) (0.960) (0.960) (1.052) (0.862) (1.020)  10.39%%*
A A B A AB
al e steamin 2.80 2.17 2.82 2.50 2.96 3.07 12
asses are sicaming (1.111) (1.284) (1.219) (1.000) (0.999) (1.107) :
Face looks bi 3.13 3.97 2.93 2.52 3.38 3.57
ace looks big (1.196) (1.210) (1.223) (0.986) (1.147) (1.168) 3.75%%*
A AB B A A
The face area is small 3.63 341 3.66 3.93 3.17 3.71 .00
(1.070) (1.323) (0.936) (0.753) (1.167) (1.182) :
Face stands out 3.28 2.83 3.24 3.14 3.21 3.50 0.49
(1.062) (1.338) (1.057) (0.953) (0.978) (1.171) :
Averase desien complaint 347 3.29 3.51 3.51 345 3.60 127
verage design compia (0.535) (0.618) (0.561) (0.385) (0.532) (0.542) :

The closer the score is to 5, the higher the satisfaction with the uncomfortable part, and the closer it is to 1, the lower the satisfaction.
Shaded areas indicate questions where statistical differences between groups were identified.
**p<0.01, ***p<0.001
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Table 7. Difference analysis result of dissatisfaction after wearing by mask style

unit: mean(s.d.), n=30

Mask style
Discomfort Total Flat 3H 4H B-1 B-2 F
after wearing
3.63 4.29 3.43 3.57 3.18 3.70
Marks on the cheeks (1.217) (1.013) (1.200) (1.103) (1.335) (1.203) 3.46*
A B B B AB
Nose fixation clip marks 3.88 4.29 3.79 3.61 3.82 3.89 162
remain (1.053) (0.976) (1.101) (1.100) (0.983) (1.050) '
Earmarks remain 3.71 3.86 3.79 3.68 3.43 3.78 0.60
(1.132) (1.044) (1.134) (1.020) (1.230) (1.251) |
2.90 3.05 2.86 2.86 291 2.81
Makeup comes off (1.045) (1.253) (0.834) (0.889) (1.151) (1.123) 015
Average dissatisfaction after 3.48 3.77 3.42 342 331 3.50 112
wearing 0.777) (0.715) (0.721) (0.595) (0.859) (0.945) :

The closer the score is to 5, the higher the satisfaction with the uncomfortable part, and the closer it is to 1, the lower the satisfaction.

Shaded areas indicate questions where statistical differences between groups were identified.

£p<0.05
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