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Abstract

In order to enhance the satisfaction of Non-invasive Ventilation (NIV) and high-flow oxygen therapy
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facial protection pad products, this paper deeply analyzed the demands of patients and their care-
givers for non-invasive ventilation and high-flow oxygen therapy facial protection pad products
based on the Kano model, and clarified the characteristics of different demand attributes. Mean-
while, combined with the Better-Worse quadrant chart for quantification, the priorities of various
attribute demands were ranked, and then a design strategy for non-invasive ventilation and high-
flow oxygen therapy facial protection pads based on the Kano model was proposed. In addition, this
paper has completed a modular design example of a non-invasive ventilation and high-flow oxygen
therapy facial protection pad based on the design strategy, with the aim of making the design
scheme better meet the physiological and psychological needs of users, thereby enhancing user sat-
isfaction.
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Figure 1. On-site research photos of a hospital in Hunan province
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Table 1. High-incidence areas and causative mechanisms of pressure ulcers
F# 1. EESA AR AE
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WUk X, Sty [ 8 Az EARE VTN R R 1(60%)
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Figure 2. Advantages and disadvantages of the commonly used materials for preventing facial pressure sores at present
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Figure 3. Products of relevant manufacturers at the 33rd Hunan Medical Devices Exhibition
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Table 2. Common problems of existing products
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Figure 4. Analysis of competitive products related to mainstream online shopping platforms
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FAENRBATTH, R 22 s R[]
42. RPEXRBRG

MBS —Br B B EREF EE RN EAT FEE, BRI EEE R A S k. B0 UL
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Table 3. The main demand keywords for non-invasive ventilation and high-flow oxygen therapy facial protection pads
3. RS ESRESTEBRIPE~RNEET R XA
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B1 BRI A B11 UL &S TES
B2 (i 5T i B12 Z L AERL
B3 BN B13 A EEAEH]
B4 I 5 A e Tk B14 ok BE
B5 Sy i i B15 FMBLTT
B6 R B16 T F S & P
B7 SEEiNl B17 Progp 48 it ot
B8 A ORFE AT 5 i B k78 ot T AR B18 SRR IR
B9 FIRRAE T B B e S 4 B19 77 AR
B10 FHRIA I B20 B = R R, R A

BT W SR EEGE A i AF I GErh, TN FOREBEAT R K. R RIS ER R A A /KA
Ph: AC%®IRL). O(WER). MEEAR), | CEERR). RORAA) LK Q (IMEA). K i iH &R
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Table 4. Kano evaluation result classification statistics table
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Table 5. Kano model result analysis table
= 5. Kano iRBIGER 3R
DR R E Filf== R EpiE= SR o e
w5 Sl R0 Rm k. ke @ R st
Bl 36.96% 22.83% 17.39% 20.65% 2.17% 0% 36.96% M
B2 34.78% 22.83% 15.22% 23.91% 1.09% 2.17% 34.78% M
B3 36.96% 11.96% 9.78% 29.35% 9.78% 2.17% 36.96% M
B4 16.3% 26.09% 26.09% 22.83% 5.43% 3.26% 26.09% O
B5 6.52% 1.09% 15.22% 66.3% 9.78% 1.09% 66.3% |
B6 11.96% 20.65% 38.04% 22.83% 4.35% 2.17% 38.04% A
B7 5.43% 22.83% 31.52% 35.87% 2.17% 2.17% 35.87% |
B8 8.7% 10.87% 20.65% 55.43% 3.26% 1.09% 55.43% |
B9 22.83% 26.09% 20.65% 21.74% 4.35% 4.35% 26.09% 0o
B10 10.87% 33.7% 22.83% 22.83% 6.52% 3.26% 33.7% 0o
B11 14.13% 8.7% 42.39% 30.43% 4.35% 0% 42.39% A
B12 14.13% 9.78% 39.13% 26.09% 8.7% 2.17% 39.13% A
B13 3.26% 4.35% 47.83% 42.39% 2.17% 0% 47.83% A
B14 2.17% 1.09% 48.91% 42.39% 3.26% 2.17% 48.91% A
B15 7.61% 0% 13.04% 68.48% 10.87% 0% 68.48% |
B16 5.43% 13.04% 45.65% 30.43% 0% 5.43% 45.65% A
B17 2.17% 1.09% 15.22% 58.7% 19.57% 3.26% 58.7% |
B18 7.61% 1.09% 6.52% 23.91% 56.52% 4.35% 56.52% R
B19 8.7% 4.35% 9.78% 58.7% 18.48% 0% 58.7% |
B20 8.7% 9.78% 48.91% 29.35% 3.26% 0% 48.91% A
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SE T RIS, Xk P A R A R SR PR, 24 Worse REGHEIZIT T -1, FonANH 2 I 7 SR F PO &,
Worse REHUE K/NS H s B IR (8] 2 5AH5E, Worse RETH5H A = an=0(2) Fr~[10] .
O+A

Better= ——— 1)
M+O+A+1
M+0O
Worse=——— —— 2
M+O+A+1
M4 Better & Worse RETT R A X H & — DU 2 7 5K 1 Better 5 %0{E A1 Worse 5 ZUH (W
% 6),
Table 6. Better-Worse coefficient table
5% 6. Better-Worse &3
F5 H P ER Better 2%t Worse &%t F5 H PRk Better 2% Worse &%
B1 FEREEG R 41.11% -61.11% B11 W T AR 53.41% ~23.86%
B2 IR iE 39.33% —59.55% B12 Z G/ 54.88% —26.83%
B3 R M 24.69% —55.56% B13 Al 2 F A 53.33% ~7.78%
B4 [ 5 A& 5 1 57.14% —46.43% B14 ol BE R 52.87% -3.45%
B5 5 18.29% -8.54% B15 eV ans 14.63% -8.54%
B6 BEuh 62.79% —34.88% B16 RIS A 62.07% —-19.54%
B7 PRI E 56.82% —29.55% B17 fRAP 2R i R 21.13% —4.23%
AR I AR R T 8 g
B8 g e R 32.95% —2045%  B18  EIRMERIMELIR  19.44% —22.22%
VA 4
gy VRIRHITEIBE o o0 ~5357%  B19 = AN 17.33% ~16%
FH B 35
1 |
B0  RHCKM R 62.65% ~49.4%  B20 ;gnfr”figéigﬁ 60.67% -19.1%

4 Worse FREHI4a0HE E J9 X B, K Better REGEN Y Hill, AbrJ5 SR AAAREUIT 75 5K Worse 53
AIHE TR, ARBR IR S AL AR 22 BT 753K Better REUAIT %0 LALR X dh Y BlAIAL AR 5 A 15
FI| Better-Worse RIRE, KA —RIAMHBEREE, B _REABEME. £ AT ER BT, 5
VU S BR g s 25 J@ (LI 5)

M5 T LA B A T A SR 43 5i56F R DY A Kano JE 1, &35 sRIEHE E O Better Z2%0F1 Worse
R E AR RE RO B, RIS SR B %A TR L B Y. X T RISV Sk W e geH
W7, ¥ Better REGCAE Fi, ¥ Worse REGCAE Di, 75 HIWr A& 14 75 >R Z (B AR S i, THR R B 7R R
1) Better REUF Worse RENMLAENIME, 85 BURAAEICAE L TR R E B, R AR/ R [
PR Z R SE R[], K EERAE L HREARXWKEQ).

t = max (|Fi|,|Di|) (3)

B EEGET 0, LIRS SO i R R AR LR, 2t T L, UG SR
JUE LRI AAR L RO . R 2 oK B I A ST IR, 454 Better-Worse 3R &G 2R 4%
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Figure 5. Better-Worse quadrant chart
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Table 7. List of user demands for non-invasive ventilation and high-flow oxygen therapy facial protection pads

# 7. RUIBSSEREBSTHBRIFEALERIIE

FF5 VAN BN T N =)
B1 HE Al 57 s 9 0.611
B2 [k ' FHgnn 0.596 wA R
B3 BN 0.556
B6 BeEABt 0.628
B10 TR T 0.627
B4 I A Pk 0.571 e E
B7 PRIF SR ED 0.568
B9 ARG ST B B E H A 0.536
B16 T AU 5 FEE 0.621
B20 SEAR R AR TR, b A 0.607
B12 ZIAER 0.549
B11 R T TS 0.534 L
B13 AESMH 0.533
B14 T BER 0.529
B8 B ORI A 155 T i/ B Ik 72 ot T AR 0.33
o7 R w It
B18 SRR L R 0.222
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ik
B17 LRAFH R 0.211
B5 g 0.183
B19 FEmANE 0.173
B15 FEMI 0.146

BEEA TR BG RATIeF A, BB FEARRTERIL 30, kg h: B1>B2>
B3; HAWEAITERIL S I, Mg N: B6>B10>B4>B7>B9; WyFHRIL 6 Wi, M4 N: B16>B20>
B12>B11>B13>B14; LZEFi kIt 6T, 4 ~: B8 >B18>B17>B5>B19 > B15.

5. &F Kano REMERUEITHEES SEREETTEBRIFEA M ke

T Better-Worse SR P/ EI B L RALLTI, ATV FE 4 R AURES A KR FHET . REET
{ER BT FORMEAT RGME S92, I8 PP RIRA o PR TR R R 1 e BEAE A
VS, T AT ROERT I PR, RSB B, A B PR 0 R R UIEAT (AR i 5
(L% 8).

Table 8. The screening principles of user demands
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P ok 2430 LR T #0613 7R ExERTR
i B R R I
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X IE AR e R AT T AR R R TS, AT R T EON SRR o SATIE L B
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I P TS e D) e S SRy PSR 5 S O R ORP B (R AT S SE S i ORAN (7] DX ) s 77 47 22
5, WP RE SRR P AL BT, B OR R H A AT R AR A R, AT B TR R S e i
AMRRRE, 38 Yo PRI Lo v 1T SRS SRR 8, SRTHIm R 738 S8 o AE BETHC BI85 it 07 T A O
PG RLI S E SE IR DR i AR AR TR, DRI SR AL A AT AE IR A

5.2. RAHBRMTRNHCE

FEBCHHTC B8 i ST T AR Ry 3N, NIAE AE SEA T RERV A b, H S AL TR R R SR DL
SETHRIP RS . A0TSR AR B Y TPU BRREIRS, W R SCEEIE R (RIS PR &, D3 9 AR WA A LA
TR IS IAMUBE SR SR N R, DR ORI B0 BT R T R R I A S R
SEME; SRABBRA BT, (ORI E SRR T PO, (BT IEUEBCE S AR BEA R EUR L)
BRI, DO NAMEIRST R R IR TR SRR S R 2R R, I8 M
R R IX LT fE
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5.3. BIFTSCHLENRMTER
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6. MG EOES SH R BETE MR RH LI STR

iz H] Kano BARLR N FIHT JC 638 5 mdft 80T T A ORI SR ThRERT R, IR 1 B LA B IR I
BTG B ANESE 14 DL B R BT AV S M R T A O i S i R R,
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Figure 6. Nose and cheek face protection pads
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Figure 7. Nose, face and forehead protective pads
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Figure 9. Two-dimensional plane cutting display
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