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Abstract

Objective: To investigate the quality of in-hospital transfer care for preterm infants in the NICU of a
tertiary hospital in a certain region, identify weak links, analyze the correlation between structural
indicators and outcome indicators, and provide a basis for quality improvement. Methods: A con-
venience sampling method was used to select 50 healthcare professionals from the PICU and neo-
natology departments of 5 tertiary hospitals in Hebei Province. The validated “NICU In-Hospital
Transfer Care Quality Evaluation System for Premature Infants” was employed, and scores were
calculated using the fuzzy comprehensive evaluation method. Descriptive statistics, intergroup
comparisons, and Pearson correlation analysis were used to assess quality levels and indicator cor-
relations. Results: The comprehensive nursing quality score was 88.3, rated as “fairly good.” Process
indicators scored the highest, followed by structural and outcome indicators. Among secondary in-
dicators, “post-transfer work” scored the highest, while “adverse event incidence rate” scored the
lowest. The tertiary indicator “total transfer time” was rated as “average.” Pearson analysis re-
vealed that the implementation rate of transfer training and the completeness of the risk assess-
ment system were negatively correlated with the incidence of adverse events. The nurse-to-medical
staff ratio and the participation rate of highly qualified personnel were negatively correlated with
transfer time. The implementation rate of training was positively correlated with family satisfaction.
Subgroup analysis showed differences in scores between nurses and physicians, with those with
210 years of experience scoring higher. Conclusion: The overall quality of in-hospital transfer care
for preterm infants in the NICU is fair, but improvements are needed in transfer efficiency and ad-
verse event prevention. The completeness of structural indicators directly affects outcome indica-
tors, and efforts should focus on personnel allocation, training, and risk assessment to optimize
quality control.
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NICU Z[aikir#eiz, DEZEh B SR, A RISIE L) LROa B TR CHEIA TS, I
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AGEIOUA B B =, HAREAR LM TEAR 5 4RI R I A FERIG, BBk = =ZHRIR 1 BAR PP
AN, BT O SRS BB XA R[] BT, ARFATLL AN - AR - SR =4 E AR
NHESE8], K HITR £ & PPN B X = H 2 B NICU 517 LBt N e iz 47 s B EAT T i A, b
)5 = RAGARVE 7 AN, IR LRI FE AR 5 45 RARBR I G 22 R I, FEHETR 99901 K A% Osemi A =
Dl A o R S ORI SR 5 SR B %

2. W&EE5H*
2.1 FHEMNR

KIVERERE, T 2024 48 3 H~6 JHIEBGA b4 5 5 = F EEBe i) ) LR BT I 4 % o8 A2 LR 4
N AAE AR

2.1.1. ANSHRRE

NFRAE: © AF LR ERE B B4 L BT TME >34 @ A&RM LB WIStk
20 @ FMEREIFABS SRR @RISR S .

HEBRbrdE: © @&, LI AR @ EWE MHR)RSSRM)LEAEIE TR @ s 58+
BIRHHAE.

2.1.2. FAENREL TN

ARILGIN 50 LEP NG, HAEIT 15 44(30.0%), 71 35 4(70.0%); 4F#b 2552 &, “F13(36.8+
6.2)%; TAFHERR 328 4, Hith 35 4 8 44(16.0%), 610 4F 15 £4(30.0%), 11~20 4 20 44(40.0%), >20 4F
7 2(14.0%); Ft: AFL 48 44(96.0%), filt: % PA | 2 44(4.0%): FRFRSM AT : WIIFR 18 44(36.0%),
HHZRERRR 22 44(44.0%), ElmE &% LA L 10 44(20.0%).

22. AETER

K B EFHFIRAE R (NICU F5= LBt iz P B E PR R ) ERAE TH, IR R “ 450 -
AR - SR SRR ROV, 22 SCHRBE T, BRI, A RPN R bR, BT
PRI R 36 KR (7 FBUR R 2L 0.84~0.85) it iibr, i JZ R A M e AU (— Btk Lk % CR ¥
<0.1), WAEE 3 N8R, 12 N idibn. 38 AN =Zdibr. MBS bR, HIERE (S48
PR AU (Rubric)) , SRS ZARFRN 5 MFMERURLF . B —M. BUK. RIR)HIE Bk, mT#
VR PR 0 52 bR, 408 DX 8] %6 S 2A(90, 100] (80, 90]. (60, 80]+ (40, 60]. (0, 40], E:AL4r1E 7 A 95.
85. 70. 50. 20 7>(VEMLIE).

TSI Bor, %44 &1 Cronbach’s o £2%04 0.923, %4EFF Cronbach’s a %/ 0.865~0.912, {5
FE(RRE 2 JE) M 0.887, R T HEA RIFHI P — 8ot SHase k.

23 BWEFE

2.3.1. FEXHE

VA ORI TS A BARR S AT G — 55, WA EFERE H . $8hae . W digEE. MBS M
0 SR B SR . SR TR T Ay X, RS BB LRYENE  LRVRL S AR LK, i
ST B SIS R, PR E. B, R0 50 4y, [BIICA 2R % 50 4
AR ZE 100%.
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© JHEHT: BTSRRI FERIE, T ORIE bR E SCRIPE> 40 NS0 27 1 0 T 2 A AT AR vfEAL
Bl 16T @ WA XIS RERE A A7 A BE B IR RIBEAT — xR, TR G T2 4 I A B
Wz: @ WMASE: MAMLFNESE, 2 Excel 2021 FEATHE 3, 3@ I 2 HA% 75 590 BlZ 2 A bR G
MR, W IREEHER .

24, GtER*

K H SPSS 26.0 /A i . HHEBTREILL y£5 KR, 95%CI fliik; HHEEEILn. wFER. KA tRK
PR VR oy 2 5, 7 BTV R TAEER SRR 2 57 18 WGP AT & e tn i &
#45r; @it Pearson AHOGHE TR AL LS MIFRAR 545 RIGARIIOCR, P <0.05 H4iT¥= L, P<001 &
FEGE 55 o
3. /R
3.1 PERELEHR

ZPEERE NICU 577 LBt W is 9 BB R 28 51573 88.3 70, PN A “ BLF 7« i AR FE 4515 70 £ (90.29
VN CAREF” , A5RIFERR(86.15 ) R4 BARIR(82.74 /)N “ihr” , Hp g R RAR. PR 1.

Table 1. Current status of nursing quality in target layers and primary indicators
#* 1. BRRER—RIEFIPFIER SN

fatr 2% Ei R S LB (x £ 9) 95%CI  PEER
Hir= NICU L7 ) LBt N e 18 47 88 o 88.3+4.2 86.7~89.9 LAYSE
AL LN 86.15 + 4.8 84.3~88.0 LAYSE
— R fa SUNEE (L7 90.29 + 3.6 88.5~92.1 IR
ot i 82.74+5.1 80.5~84.9 BT

3.2. ZeHriPEREIR

Table 2. Current status of secondary indicators of nursing quality (Ranked by score)

2. ZRIERIFIEREIR(RB O HF)

Z R dabR LRE13 (x £9) 95%Cl 1
ig )5 TAE 91.77£3.2 89.6~92.4 IR%F
g T A LI PEAL 91.0£35 89.6~92.4 IR%F
FA PR ARSI 90.56 +3.8 89.1~92.0 IRGF
YR INE S 90.06 + 4.1 88.5~91.6 IRLF
R 90.3+4.0 88.8~91.8 IRLF
IS T I L 87.54 £45 86.0~89.1 B
BRI P BE Pl 89.4+4.3 87.8~91.0 B
A YIS I 84.85+4.9 83.1~86.6 BT
FIZ PR 83.55+5.2 81.7~85.4 BT
FEIB A 82.82 5.0 81.0~84.6 LAYSE
N B 15 81.95+5.3 80.1~83.8 BT
ARFEMHRER 80.7 £5.6 78.7~82.7 LEYSE
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Jr) e Ia H#41(90.56 43); Ji =4 N AN RS R A2 3(80.7 7))« N\ B INL % (81.95 73 Al iz i [7] (82.82 7).«
W3 2.

3.3. ZLeRIPEREIR

= Faqbrrh, 20 BVEAN N “IREF” (4 52.6%), 17 WA “B4F” (5 44.7%), 1 0N “—f%” (5
2.7%).

3.3.1. SAREMNN=LIENR
I8 Ja R 5 AN TR e B L (94.3 £ 2.8 4, 95%Cl: 93.3~95.3 47);
T Tf St R P 5 it 4 26 LR (91.9 £ 3.1 43, 95%Cl: 90.8~93.0 47);
BEMEUERT N B LI E 5597 (91.9 £ 3.0 4%, 95%Cl: 90.9~92.9 47);
PG AR s B LR I FERE(91.4 £ 3.3 49, 95%Cl: 90.2~92.6 73);
B AR (91.4 £3.4 47, 95%Cl: 90.1~92.7 43).

33.2. XEHH=LIER
B FE S FENS (79.6 £ 6.2 47, 95%CIl: 77.4~81.8 4p), WSS “— K" ;
FEEA AN R R 4% (80.1 £5.8 43, 95%Cl: 78.1~82.1 47);
HAE R4 925(80.9 £ 5.5 4), 95%Cl: 79.0~82.8 43);
EPLE(81.8 £5.4 4, 95%Cl: 79.9~83.7 47);
s RS A R R I 52 3545 00(81.2 £ 5.7 73, 95%Cl: 79.2~83.2 /1)

3.4. REHHEERF ASOF R EF O
34.1 RlLER

RIS HAE “HHaaaE s A RFIERER” WIHRIR P EAAES T2 25 (P < 0.05),
HARFEARITE 0 B R EZAP > 0.05). #LXF “Hspia@ o ke eI, B “ARFFKR
AR BT . FEILE 3.

Table 3. Comparison of scores among healthcare professionals of different occupations (y £ s, points)

7 3. FRIBRMEIRF AT EEE( £, )

fabw [ Jifi(n = 15) $11:(n = 35) t{H P{H

B HTVA S 85.2+4.7 88.4+423 -2.31 0.024
NRFM RS 835+5.1 796 £5.7 2.18 0.033
FoAbFadn - - >0.05 >0.05

3.4.2. TIEERER

Table 4. Comparison of scores for healthcare professionals with different years of service (y s, points)

4. FRITEFREFAZESLR( £s, 7)

¥ekr <10 #(n=23) >10 4E(n = 27) t{H P{E

FAE PR ARSI 88.6 +4.1 91.9+32 6.72 0.012
OB EEITE SR 78.5+5.8 83.0+£4.9 7.15 0.010
YNALRE S 79.2 £5.6 84.3+4.8 8.36 0.006
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AETAEERE N R “HahilEfEm” “HiaiBliEsex” “ NRE&HN” Fy LAES
FER(P<0.05), TEFER >10 FEHE WS EZE T T<10 F&. HILE 4.
3.5. ZHeFR 54 RIGFREY Pearson XM

Xt 4 TEERIFRIR S 3 TS BRI T Bn, GBI 54 RIBAEEE LML R R His
ISR, RETEEARR S EESARFMHKAEREEE MR, BIIELFANERTCEE RS, -
RFEMRAEZRBK. EP LRSI ARSERSHEERN 20K, EP LS S5KME, iR
W, HREEER SR EWRERIEMR, BT, FEWEEME, 1Es.

Table 5. Pearson correlation analysis (r/P) between structural indicators and outcome indicators

5. GEMIMRIR S L5 RIGRRHY Pearson X534 (r/P)

EZp AR =R T R R R R A% g i fR AR BILK B
B ER T S —0.624/<0.01 —0.452/0.031 0.563/<0.01
B3 M PRAG 4 R 78 3 1 100 —0.587/<0.01 —0.415/0.048 0.489/0.027
ZEd —0.421/0.045 —0.498/<0.05 0.436/0.038
IR R 2 5% —0.408/0.050 —0.512/<0.05 0.467/0.032

4. g
4.1. IPERELEIR O

NICU .77 JLB #5547 B0 B 5 5755 88.3 7%, MMt . b RRIBHRTS 20 576 (90.29 7)), HEiB i
FRERAE IR . BB A0S B AT BT, P ATar Bk, Ssha R &3 060, ey
A Bk R 90%, A BOA L BRI o 45 ABFRIF 4 IR A(82.74 43), 1 B SR AL A5 I ) e B A £
TSR, RS hR T

4.2. EEFEHIEBREDH

421 BEEHEREFHEI: BEESIBEEMTEIRE

Fg I AR B 135 79.6 7, ReME— “— M7 T8bR, RS HCR 2 EEHH . BRI
RN A5 5 2 SHERS MO, AIREE BN B2 VP20 AR, R I B A& BRI AR AR FEAS R R %0 5
CEJRR ARG RIEGEAY . 2 E BTG HIEBERNEMN: LEICRKBA TIHS, ¥
I} 5~8 34t . SEPREEIEFERS 20~25 204t EF 15 0B B AR bR .

422 FREGHEERNK: RETHSNSLETRE

“PIEMRA REMRER” 157 80.1 70, RTEBAETEKT, R REL. HINE. EiEhi
TEEFHIE . RITAZIRAR P T3, WRESERITESGER B RA RE R 37 O B A0
YA R MRVE I RN, FOsRHINEsSER ., B MRS R B S EHRA RFMHERERE
R RER O, X — SR T A YRR SRR A R B R A D A

ARFRERERER R O Fzal S IER A 2. DA A5k Z A E A KU A4S 5
KRARARE L B LRFR S T A 2 @ NS ERENISZEATE: RERP LN WSS S
FAR(IL 45.7%), WEANL; @ WHRLEREFEGIR: 35%MP" 1+ KI5 “ His A a8 Ui 2R 1
AR, AR EA L. B ERR9].
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423. ABREESIEZEIRBRKE: ANGHSEIESTR

“NFCAANEOL” 4955 81.95 4p, Mo “EEPEL” (81.8 4F).  “EEA N SAEARRM R (82.4 43) VS M
fik. HEER, 5 KER NICU #igHBFET oA 1:2.5, KiEF] (aFid )LBoah o @i 55 H
fEF) “1ABEIT + 2 AP d” BEEAEDSR, HEARA RS 55 AL 50%. MR HHESE, B
MEBFEN RS 5RAEEMFIZ R, 5 A REARERZTMR, WHAREA G B L BT
5 AR 3R R A

“HEERIE SR 1585 80.9 7, RER A RIFY BE M T RHER AR, HiZfEr 55 @ ia /L2
R MR, SARSEAEERERERZ TR, OB TR E R BUA R 2R
AR © SRZRRTTE, ARER A RS RN S BRI L, SHE RN R EE R
ks @ BrlJE Bz KBRS, A RN 78.3%, K S5HHE XY, SR TIEX[10].

4.3. MRHBIFES RIRME

KBTI EIFEAET: © FFEHIE T NICU 5 LB W I2 9 BB & 38 > =R b 10 B AKVE 20 20
W, fgoe T B O ST AR AR 1)L, 4RI T PR A R AT R @ B AR TT 1%
TR bR 5 A RIRR G ORI, IR TN AR BRI SLE MY E R A R S Feig SR R
RIGARIZ LR, 9B O SRR At T ALK .

AR FEHRIRVEE T . © RAMERSFEL, FEADOR BIALE 5 K=WIEEL, ZRIMERRR IR
A X F I @ MM, A BRI SR LGS . KRR REARETT R L+
DA, PR AFEZNEB R EZESE: TR TT, WAEAH TTHE H 10 oot 15 it 0
KRR

5. &g

=HEERE NICU F )Lt N s i BB R B A AL T8 KT, I RE R ERNE R L B s, R0 %
TRBEFSCRIAL, BRI AR AR FIFIE N GHCE 58I S5 5 T 7 42 W] 2 553475 . Pearson
FHRAE S HTUESE, SRTRPRIN 58 5 A L HGE M A RAR IR R I, BRI se . BRI L. XS ITAli 4
F B OUE R BB A% O A5 R R R

W PR B 3 N2 SR R A YR FE (i 59387, IO N DB E . 5838 0 R HIA R L {4 R PG 4
F. MG BRGS0 S5, SRR, RN SL 2 2 R R WL R e 4 e 20 L
NAFRNYE . TAREIRERIN R 25, SeBl “ a5ttt - b REE - 45 R42TH 7 HOIRah 20 ,
FREERTH s BT, IRFR S LI 2 4.
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Appendix: Scoring criteria for the three-level indicators of nursing quality in NICU intra-hospital transport

for premature infants
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Table Al. Transport management regulations
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Table A2. Material provision status
Fz A2 MIARFEER

—Zifebr  1R4F(90~100 43) B4 (80~90 43) —(60~80 43) 4% (40~60 73) 1RA%(0~40 %)
w & 0K . b WEEHE R & % OE o hr
Azl % 100%, A% H#% S IANEL TR 90%~95% , 1% 80%~90%, Li%7r B % c E}?
S e 37 R g on 95%~99%, HEHE G 2T page pazign  B0%EAT, B
PONTEY =", FE%YE e, BT AER B EIKA TR, Gk, KUHELEIR AN 2 T 8
WK, W e BHERMEER &
24 I:él N % N L l:ll:l ) N
pog g TR R sgge g, EURRTE posaaek,  gossen
BY e ﬁﬁﬁl 45 A # 95% K LA b4 AT RN b e f\%# MM AE IRE, & 8k, #adi
e oo RS anE gmﬂﬁmk PRANEN i
- CHHNETEE, CPRWEEAR .
o8 N S INEER  mpeen, omen L UPEER whwanx,  kemc, o
S A N S N ’ - 15 N 2
Rty BHIAE, 100% iﬁm&é% A g000~0006 1 1 73‘1/3 89%§% R TR, R
T ® B, gy ek Hiok
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Table A3. Staffing situation
F A3 ARE&IFER

—Zitebr 1R4F(90~100 47) 41 (80~90 73) —#%(60~80 7}) K (40~60 43)  1RAK(0~40 %)
A3-~1 [ Tﬁflzzﬁﬁ’ o EARL2WHE, L 1:2.5, Kk %i’itb %zi& %ﬁ%:@
" 1 DG 7 491 1 T I TIPAT T B A TR PlE, RN B, IEEHRR
LSEE gl FImEA R N
A2 & ElEg &L L Bl f ULk Bl b - Bl el TEIRFRA
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Table B1. Assessment of the child before transfer
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Table B4. Operational status during transportation
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Table C1. Adverse event occurrence rate
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