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Relationship between the fitness of medical protective mask and facial di-

mension

JIA Hui-zue, YAO Xi, HU Mei-hua , ZHANG Bing-li, LU Jian-yu, LI Liu-yi (Department
of Infection Management-Disease Prevention and Control, Peking University First Hospital ,
Beijing 100034, China)

[Abstract] Objective To compare the pass rate of fitness test for arch-shaped and fold-shaped medical protective
masks, and explore the relationship between facial dimension and the fitness test of mask. Methods 320 health care
workers from 6 hospitals in Beijing were selected. The facial dimensions were measured by right angle gauge, ben-
ding angle gauge, and leather ruler. Quantitative fitness test of a brand of arch-shaped and fold-shaped medical pro-
tective masks was conducted by TSI 8038/8048 mask fitness test instrument. Results The pass rates of fitness
tests for arch-shaped and fold-shaped masks of 320 subjects were 44. 38 % and 84.06% , respectively, with statisti-
cally significant differences (3> =103. 765, P<C0.001). Analysis of influencing factors showed that morphological
facial length had an impact on the fitness test result of masks. People with long morphological facial length fit better
in arch-shaped masks, and people with short morphological facial length fit better in fold-shaped masks. Cluster
analysis showed that arch-shaped masks fit large face better than small face, while fold-shaped masks fit small face
better than large face. Conclusion There are difference in the fitness of arch-shaped and fold-shaped medical protec-
tive masks. The morphological facial length and the shape of the user’s face are important factors influencing the
fitness of masks. The results of this study can provide references to product design for mask manufacturers and
guidance for health care workers in the selection of suitable masks.
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Figure 1 Facial dimension measurement diagram

1.5 44 AU [E RS 0 sk
B A —#k . 2 518 G P 5 5 Sk 18 R T A Y
N A AT 58— 8500 . BRI 61 7T LA IE 8 fif
1 EE S A 0 S DR o it 3 S T R A A
I 58 Bk R RCT (I 6 . AL R A R
SR

1.6 %t % A Epidata 3. 0 #6471 5088 5% A
SPSS 20. 0 #4784l 734, X80 L BCR ¢ K5
B LCECR T o K5 . 38 G VA 50 5 e R R 4 Bk



o R e ) A A5 2023 4F 8 55 22 5 8 ]

Chin J Infect Control Vol 22 No 8 Aug 2023 .

909 -

H logistic &4 150 #r . AdEAR#E R 0. 05, HIER AR
WEHR 0.1, B4 Hr Rkl K-Means RIS HFTHEAR R
J5, P<0.05 FREFHAFEITFE X,

2 #R
2.1 ZRE @B ARPITIEE 320 £ 2R

HLH A B YE 106 4, otk 214 £ P A (39. 81
+10.36) %, EH BB (166, 36 £ 7. 94) cm, 1 {k
i (66.28 £ 13.92) kg,

2.2 EAMAIER 320 42k H 58
FEE R IE A PR S . HEIE 10 B0 0 5 R Ol 44, 38 %
(142 2), Yr &I 1158 {38 5 R 84. 06% (269

F 2 OREFERE B S NGBS A P A 0 A 1
Table 2 Pass rates of mask fitness test for health care
workers of different ages and genders
- AN WRIL MR

B i EdROO B # EadROD
51 B 106 56 52.83 106 83 78. 30
b’y 214 86 40. 19 214 186 86. 92
EW () <45 217 95 43.78 217 184 84.79
=45 103 47 45.63 103 85 82.52

£3 LRHE R THER 445 (em)
Table 3 Distribution of the dimension of subjects’ different

facial sites (cm)

, N : = A
20 PR RS A MR I S R R, R RS e D WE AR (AR
v o o w2 A M p; Py, Py
R (7 =103.765,P<<0.001), W& 1, :
FAWK 11.37 0.90  8.90 16.12 10.10 11.30 12.88
x 1 AFEIEAR O ERE A MR 2 BGE 3.73 0.36 2.90 5.31 3.20 3.71 4.31
Table 1 Fitness test results of masks of different shapes B 1.89  0.27 1.05 2.80 1.41 1.90 2.35
&Y HE [ 12.29 1.16  8.46 17.90 10.46 12.30 14.12
HIE 1 &
38 1 38 %ﬁ- W R 11.94 1.16 8.90 15.90 10.21 11.90 14.07
il i 129 13 142 I
HG AR 28.75 2.57 20.00 40.00 25.15 28.45 33.35
R i 140 38 178 BRI K
it 269 52 320
2.5 #4oMbBEd S RBTHTRAFERAR LT
2.3 FEFHBEANESFAR 2 FELSBEEE A4 R T HiGE AR R A R K 2 E

T 1B 5 ks 5 RO 52,83 %, Ttk i 40.19%
(¢ =4.591.P=0.032) & U 0 B APl id &
86.92% i TN 78.30% (57 =3.926,P = 0. 048);
AN TR AR 17T B AN ] A 1% 2 3 i % Fe 85 22 S ) o 4t
WL P>0.05) . L3k 2,

2.4 REXAHARR K@IFAERT  ZIKEANF %
TS R B R AR A WL 3.

#4

i i 45 R A AL AR B L HUE D EE A PR
BHEdHEMESH KR KT RELE. 25 BA50001
FE L (P<<0.05) P B I 1 EELIE & PR 5 i i
AR 5 T T AU A L R T A S 27

FhRMiGHE, 2R BAEGH¥E L (P<0.05), H

REHRRAT Z M 2Z R BGIHEE L. Wk 4.

T P G 0 30 e 5 AR 3 5 4 2 K A () Sk T AR A2 RO EE R (em)

Table 4 Comparison of the dimensions of subjects’ different facial sites between the fitness passed and unpassed group
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