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Abstract

Objective: To investigate the satisfaction status of insulin needle-free injection patients in Shan-
dong region and analyze the relevant influencing factors. Methods: From January 2020 to July
2021, 614 patients with diabetes in Shandong Province who were treated with the third genera-
tion needle-free syringe for insulin injection were investigated by telephone questionnaire. Ac-
cording to the patients’ satisfaction degree, patients were divided into satisfactory group (569
cases) and unsatisfactory group (45 cases). x? test, Fisher’s exact probability method, and multiva-
riate logistic regression analysis were used to construct a satisfactory prediction model with
SPSS27.0 software. Results: The proportion of patients who were satisfied with needle-free injec-
tion treatment was 92.7%. The results of univariate analysis showed that there are statistically
significant differences in age, BMI, number of injections, regular screening, dietary control, and
exercise control between the two groups (P < 0.05). Logistic regression analysis showed that BMI
and regular screening were independent influencing factors on the satisfaction of needle-free in-
jection therapy, there is a significant difference (P < 0.05). Prediction model with regard to satis-
faction level was constructed with an area under the ROC curve of 0.704 (95% CI: 0.628~0.780).
The optimal cutoff value was 0.908 with a maximum value of 0.364 for the Jordan index. At this point,
the ROC curve has a sensitivity of 67.5% and a specificity of 68.9%. Hosmer-Lemeshow goodness of
fit test (x2 = 10.616, P = 0.224), indicating a good fitting effect of the model. Conclusion: BMI and
regular screening are independent influencing factors for the satisfaction of insulin needle-free
injection patients. The logistic regression model has high predictive value for them, which helps to
more accurately screen suitable populations and improve patient satisfaction.
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tXfJE, A EpiData3.l, BiiHidasf AR Bl o BRI SR B WA, KON s, FRIRR R
BRATRENEIE, HRTUR 7 B LT E L .

2.2.3. EXEXFtrE
W 2B TURR(Likert) S0 B B AL IR 3 AN AT IR 43 [10] . Hor “U” XERIAMER 3 4,
CHEET SERIOMEN 2 Gy, CEET WINAMEN 14y, >2 S SURTHRRAL, <2 S SCRANH AL
EWIIA. A L REHES, SRR, R, FFThee. BIheE. Mg, CREE. A, RE.
PSSR, S ATARYE B Bl A AIA[11].

23. Gt FERE

F EpiData3.1 X fFF NELH, AL EHEE, HEXAAZX EBE. EH SPSS27.0 #ft, X Editir
VIR, FEBHT ST ORI A R (W) Ror, AU ELESKH 2 fi . Fisher FiTIMERZ:. K
M Z % Logistic [F] U553 BT /5 5 2 JoEH G 3 R B I s2ma (R 2R, 7E Logistic 51 U5 3B (1 B fili T A4 2 7
MIELRL, IR H ROC #l 2ot T AR [ RLREZEAT I E; P < 0.05 RnZERmA St E L.

3. &R
3.1 BEEXER

AT T L [ T R A R 35 614 43, Horb B4 389 1511(63.4%), i 225 1511(36.6%); “F-HJ4EHS 52.40
+15.736,0~39 & 131 141)(21.3%), 40~49 % 111 1 (18.1%), 50~59 & 136 141](22.1%), 60~69 % 143 1 (23.3%),
>70 % 93 1§1(15.1%), 59 % DL R i Fi A% 378 191l 7514 61.4%; “T- #5114 dE 45 %k 24.88 + 2.95, A4 13 151(2.1%),
1EH 193 #1(31.4%), & 340 {51(55.4%), HEME 68 51(11.1%), AR L] A 66.5%; P38 K v
AT 9.43 £ 6.72 4F, FREBFRIENEIR 4.80 £ 4.32 4, A FFHEIRIFFEACAER 133 £11(21.7%), A 2% 5 200
1(32.6%), F&32 i B R v i FE 2 A 1 564 141(91.9%).

3.2. FRIFHERB RIS BERRIF R

WRAEX T S 515, BRSO NARUERT 614 11 55 73 9l e 2H. (569 1) FIANIHG 2 4H.(45 151))
WRBFHILBIN 92.7%. WAEE R ERER . BMIL BRFRE., B i, et
ol IEsh P g HLALIA 2 5 BAT Giil 25 (P < 0.05). PRI BML. SCARFRRE . GSURRGL. BT+ 2%
T KN AW BOEL . Tl s BRI PR R ER . RO DREREZY. 258
AWERIFIFRRE S BRI L RS2 R R Egi 2 2R (E 1, & 2).

Table 1. Comparison of demographic data between groups of satisfaction with needle-free insulin injection
%= 1. BRBEXIISHEESET AOFERAR LR

(@
P51 FR(Z) AR
Bl
5 'S 0~39 40~49 50~59 60~69 >70 WP R mhEshELlE
W4l 569 360 (92.5) 209 (92.9) 129 (98.5) 101 (91.0) 126 (92.6) 125 (87.4) 88 (94.6) 279 (90.9) 290 (94.5)
@ﬁ 45 29(7.5) 16(7.1) 2(15) 10(9.0) 10(7.4) 18(12.6) 5(5.4) 28 (9.1) 17 (5.5)
Ve 0.025 13.299 2.902
P& 0.875 0.010 0.088
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gk
(b)
. i ANEIHWA (L) BMI (kg/m?) LSRR T,
5000 AR 5000 LAt <185  185<BMI<24.0 240<BMI<28.0 >28.0 AEME  CRAE
WEA 569  263(92.0) 306 (93.3) 13 (100) 187 (96.9) 306 (90.0)  63(92.6) 521(92.2) 48(98.0)
RikEd 45 23(8.0) 22(6.7) 0 6(3.1) 34 (10.0) 5(7.4) 44(7.8) 1(2.0)
Va 0.401 Fisher 2.251
P 0.527 0.019 0.324
©
TS TR S
#51 1% = o p 2
ik 569 422 (92.7) 147 (92.5) 428 (93.0) 141 (91.6)
N ¢ 45 33(7.3) 12 (7.5) 32(7.0) 13 (8.4)
Va 0.015 0.375
P 0.902 0.540

Table 2. Comparison of diabetes-related conditions between groups of satisfaction with needle-free insulin injection

® 2. RERELHIGTHESTHERFEXIERABE LR

@
T BHIRPI A () REDRMEREZY RS RIS R ()
LTRGBS 2 BUMESRT SEARMEIRAT A <5 >5 w5 =2 <5 >5
Wil 569 62(100)  491(91.8) 5(83.3) 11(100) 197 (94.3) 372 (91.9) 211(93.4) 358(92.3) 396 (92.7) 173 (92.5)
?ZE 45 0 44(92)  1(167) 0 12(57) 33(8.1) 15(6.6) 30(7.7) 31(7.3) 14(7.5)
b Fisher 1.176 0.252 0.010
P fti 0.029 0.278 0.616 0.921
(b)
T R RH (PO R BRI I RAE R EHH A REHFIEL
2 >3 7 =2 7 =2 7 2
Wimdl 569 158(95.8) 276(89.9) 135 (95.1) 444 (92.3) 125 (94.0) 253(88.5) 316(96.3) 386 (93.2) 183 (9L5)
RiEA 45 7(42) 31(10.1) 7(4.9) 37(7.7) 8(6.0) 33(115)  12(37) 28(6.8) 17(8.5)
b 6.983 0432 13.968 0.599
PE 0.030 0.511 <0.001 0.439
©
- R H ARG R I RE IR A R I 3& B4 I L
i Z o b —f&I%E R —f&I%E R
Wil 569 420(93.2) 149 (90.9) 45 (90.0) 524 (92.9) 399 (90.9) 170 (97.1) 395(90.6) 174 (97.8)
kA 45 30 (6.8) 15 (9.1) 5(10.0) 40 (7.1) 40 (9.1) 5(2.9) 41(9.4) 4(22)
P 1.088 0.572 7.207 9.531
P fE 0.297 0.450 0.007 0.002
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DAV A5 GO AR S R B R IGIT R MR ANFAZEO = &, 1= &), DG 468, BMIL %75,
RN FR RS, A AR N B R, WARIZHE Logistic [FIH, KA FHTE
AT T AR ERAE TSI 3 Fas. ZE Logistic BT R7R, BMIL € B0 252 ik 8 2
TCEHESFHRIT R BRI MR R, ZR AR (P <0.05). BMI &5 1 AN B4 EE ToEHE
SRR ATRE NP 12.5% (95% Cl: 0.786~0.974); & HATH £ £ i = 1 AT BEME 2 A 2 1 25 235 11 3.506
%(95% CI: 1.767~6.955). W% 4.

Table 3. Variable assignment

* 3 TEMERR

AR TR AL 195 090
3 1= 5, 2= &
RS 1=40 $LIF, 2=40~49 %, 3=50~59 %, 4=60~69 %, 5=70 %Ll L
BMI A
i 1= WIFELT, 2= mfeihg il b
JELSON 1=5000 LA, 2=5000 LA |
A 1=<54F, 2=>54F
BERIESHREL 1=1, 2=2&, 3=>3 &
15 E W A 1=/, 2= 5
/G IFIFRAE 1= &, 2= &

Table 4. Multivariate Logistic regression analysis of factors influencing satisfaction with needle-free insulin injection

T4 REBELESTHAEERMME RN S EE Logistic BYI53 47

A B SE Wald 2 P1H OR 18 95% ClI
BMI -0.134 0.055 5.918 0.015 0.875 0.786~0.974

58 SRR A 1.254 0.350 12.879 <0.001 3.506 1.767~6.955
T 5.416 1.423 14.487 <0.001 225.018

3.4. Logistic [EYI BTN

MR & Logistic [1] V=57 45 5L 58 57 f6k 5 2% T H e S B T s P IR TSRS, [ )5 5 £
P = 1/[1 + g (01 013> BUI= 1254 x WA Bypbdy 3 (1) USSR 1 Hosmer-Lemeshow 0 8 BER 36 (o =
10.616, P = 0.224), Ui BRI ILA RR AL, A B IR HERE .
3.5. ERTMNE

T BB TR Logit(P)22 il Tl A &% 25 T4t o £ 536 = P2 1) ROC |2k, 24 Logit(P) > 0.908 i,
28 N AN 0.704 (95% ClI: 0.628~0.780), i A A R UF TN L, BUKE 67.5%, F571% 68.9%, £%&
B%00.364. LI 1.
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Figure 1. ROC curve of logistic regression model for
predicting satisfaction

B 1. Logistic [E1YIt=E FM#EE A ROC %[
4. g

H AT B E B PR B R R AR N, OO ™ S N IR A S TR R R [2] . RSk 2 (R T AR
N, R U G B TR BAE SR R AE[12] [13] [14], R EE TR R E . BRI R
K, UFZEHEERAESET, TEBEERIAITL5]. SR T CARFEE 259 b AR, 75 2 ah
B IRIT MR R UL, A 48.2%0 o R RVEEF A R U IR B R IBYT[16]. HhAt, TEHHA R R
SR RTIR B AT S FEANR A, 50.8%I1 58 2 AN B S A RV IR 8% 22 ity SR IR [17] . BRI S
TG B R IR R R R, GRS S R B L R R U E . S AT
HEFHHEARN KR, TEEREARAN T Z Sk, AIEBRE LS 5l E AR, BESCEEHFR L
PR I EARB[18], SRE RS, X5 FREE AFT & —FUN[19]. AT 3R 43 [X K 4 52 fi
Sy R TCAHESHAIT IO R0 B T R EL A 92.7%. (HATYA BB Fe i HBUANTH = 5 v, TR) IH o 5 i ke
SR SRR S GO, AT TR R R R, Nz R S E R RS

AW TR AR B B 5 15N D 2 FOR A A B s RS BMI 4118 22 57 BT 4812 5 (P < 0.05).
B PR3 AH A L 2 ) B By R B R AR A IR hE L 2 s s A ) 2= R B St
E (P <0.05). —fBIRFRRFRS 0~39 & 1 E i ik 98.5%, 60~69 iR 87.4%. B MR
W ERE, PTREA DA — 2 T R E R S R 2 T A, R R RS B AR R,
M EF BRI CRE R ), R REFH RS IR L, MpEE TR KRS g 4RI Re 2%
R [20] [21], AR R EE R 00, AT B AR T R s TSR BORE e R 8 R TGS R T R, R
DRI A] RE S JOE T 49 2% S S BB T AR A, TR 2 I S 45 BB 3 1 AR AR V5 s SRASE , AT 520l i [ 22]

Z A& Logistic [A/H &5 R ER, B BMIL & 75 € W01 2 A S0 ik 5 R T HE S & 5 75 1k
LR R . BMI R 1 AN SR TR ST R R T B N FE 12.5% (95% CI: 0.786~0.974) . K& SCHR
o, B R S35 DM R A % i 1 B G 6 R 2K [ 23] [24] [25], 7T B Ji P2 J 19 2T A v e 85 35 ML e
REFHE AL, BRAE R R E SRR Uk 50% [26], AT 70 H 8 5 A AL L5 =518 66.5%,
BRI EZSHTRI, E3E BMI 54 HRE. JEG RS R A, SR 24X R, M2 iibE
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RS, AR, TGRS I AR, R, B BMI B . BMI i,
5 5 ZR AR HURE RO R i [27], 7™ o P R B SR AR AL 2 ) PR s BT 75 L (0 JB 5 3 R 3, T ix o ide— 2B
EARE, HENR S FRACHT - R R RN - (A G N B EAE R  [28] [29] [30] [31], I M 2
BRI ,  AATT ReefE S5 FRO il R

WAl AU R A0 1t S R 5 2R C AR A A R S S I B R R . e SO A R T
Al R AS B AT AT R A 3.506 15(95% Cl: 1.767~6.955), & 9 2% £ i i L) S5 3% v 1l v
A1 RR 3 I 7 LA (96.3% vs 88.5%, P < 0.05), T REA& Ky e HATH & v] LASE 4F (35 B R IR 5 T/ &
MUE R AR A S B 5 I RAEFREE, RIS 025 o bR A 3R 2538 BT R i S 2L, AL 10,
N R R EER T U7 RARBORYE, IE 22 B0 A 1 [32] o it 5 HA9 A vT LA AR 5 W P AR G B R I
FMBETIA[33], MM E R . DRI, W0 S e AT A 0 v 2, R 2 BB R i F vl
AR T IR A B, FRgh R T & S8 M I RORE A O A AR [11] o

BT FRER R R AT EE R, MR TS RS B R S S I, [BE R
P = 1/[1 + g (5461~ 0134 X BMIHL2SAX SENTAY) - 395 700 iy 28 T T AR 0.704 (95% CI: 0.628~0.780), it WAL AT R4
TMANE,  BEE 4R Tk KBS T SRS IR B AT S 2E PN, PR FR VR . DAL sl R EL e
(B PR S5 IR IR B S R RS B R AR AR AR+ F B, BRI ZE, AN RE e S0 A FRORE PR 8
B RZAN R E R, R UUE A T B A RS AR AORE, TR RRE . BE LAY

L5 LRTR, BMIL i HATH A2 S i i 3 e S B R S S ML R R, R R TR,
[ 7 P 38 o AP A R R v R TC R S AR E PN, AL 2R IR R W AR 3k . i AR
TREEERF L, BEREA N ST, B EG BN iER Ui AtE — e RIR Y, S8 AE
A FWFTES— DI RKHIBE VI, LA AT AR 5 2R A B = R R R

E&WE

I RE BRFEEZ, [ LT H (ZR2017MH069) .
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