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Application of PediaSIM ECS Combined with PBL Pedagogy in Pediatric
Teaching

LINa, ZHANG Yu, DING Jing, LUO Lifang, LI Xiaoyin, GUO Yajing
(Gansu Health Vocational College, Lanzhou Gansu, 730207, China)

Abstract: Objective This study aims to examine the application effect of combined PediaSIM ECS with PBL pedagogy
in pediatrics teaching. Methods A total of 173 clinical medicine students from Gansu Health Vocational College in 2019 were
randomly divided into two groups. The experimental gmup comprised 88 students who were taught using PediaSIM ECS model
combined with PBL teaching method, while the contml group comprised 85 students who were taught using traditional classoom
teaching methods. Results The results of the experimental group were significantly better than those of the control group (P<0.05)

in the two examination chapters, and the growth curve demonstrated improvement in learning progress. The questionnaire results
il

showed that students were satisfied with this learning and improved multiple abilities including clinical thinking skills.

Conclusion The combination of PediaSIM ECS and PBL teaching method can enhance the pediatric performance of clinical

(C)1994-2024 China Academic Journal

medical students, and foster their self-learning ability. clinical thinking. group cooperation. and practical operation ability.
Key words: PediaSIM ECS; Medical models: PBL pedagogy: Village doctor: Pediatries; Clinical thinking
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Research on the High-quality Development
of Al-enabled Vocational Education
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Abstract : Intoday's information age, artificial intelligence technology is promoting the development of all walks
of life at an unprecedented speed. As an important way to frain technical and skilled talents, the
high—quality development of vocational education is also inseparable from the empowerment of
artificial intelligence. Based on this,this paper aims to discuss the integration of artificial intelligence
and education and the promotion of high—quality development of education in the integration of
educational resources, the innovation of educational tools and the improvement of educational
evaluation.
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(HADERLER R 2 730000)

Vol41 2023 No2o '
—Vold) 2023 Nozg

. AR IF A7 MR A (Teacher Standardized Patient, TSP) 2543325 #1441 sk 4 X (Objective Structured Clinical
Examination, OSCE )& SN 47 3. 50 38 % — 4404 5 b 49 B M 2R | 32K 2020 A3 Z 4] 71,72 A £ HF Lot 4,
JE b 71 BLH AERAL(SO A ), R0 RA DA AR TR T 5 — A K72 2 R AL(49 A), R TSP oM F X,
Wk - Sk, PN RE, AR SF LAT TSPIOSCE &4, oA M 4L S, i it P B 3R At M R fo
% 4014 % 3+ TSP/OSCE #4693 & o MR 2P 254 F + M TSP M E— ket 4 \#47 TSPIOSCE # 4 , b AT
#RGELBAER, FUANFLEEKES AABARRS

34037 : TSP; OSCE; B % — kAL 5 M P B F

hESHE:G424.1 RN B NEAT:1671-1246(2023 )20-0092-04

Application of TSP/OSCE Examination Station Mode in Theory—practice Integration
Teaching of Surgery Nursing

WANG Lijie ,ZHANG Yu',KOU Guixiang, ZHANG Yu,LI Na
(Gansu Health Vocational College, Lanzhou City, Gansu Province, China 730000)

Abstract:To explore the application effect of Teacher Simulated Patient (TSP) combined with Objective S
Examination (OSCE) in the theory~p h
system enrolled in 2020 were selected as the research objects, 71 Class was divided into the control group (50 people),and the
theory~practice integration teaching method of case explanation and model d ion was adopted; 72 Class were divided into ‘
experimental group (49 people), taught by the TP teaching method of situational integration of theory and practice. After the teaching ‘
is completed , TSP/OSCE assessments are conducted on two groups of students, their grades are compared as well. A questionnai

survey is d o evaluate the teaching effecti of the two groups and their satisfaction with the TSP/OSCE assessment. The

practice shows that the application of TSP theory practice integration teaching and TSP/OSCE assessment in teaching of surgery

ive quality of students and objectively evaluate their clinical ability, which is worthy

d Clinical
ing of surgery nursing,71 Class and 72 Class of three~year nursing

integration

A

ing can effectively improve the compreh
of application and promotion.
Keywords: TSP; OSCE ; Theory—practice integration teaching; Surgery nursing
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YR BN BRI AR, LR
S8R REFBAYCENBR, 5| AFREFRA(SP),
Far SPAHE, Tkl SPo EHTE SP H ¥ H XFIAMEIT

WEFRR B LR F R MHIT, SRR R
TR 3R &l 2 B TR E R IR AT VR
5, YR EUTH SP ITAHE . ZESMPHP T — by
SRR TSP AU AT KA S 6 R ) R M e B o 3,
e ETZE TSP £ LR4K, P AEBUD A 53 R, SRR A UR 2L
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TSP 4-F RSN, RIE TSP 034 SHERT, T, TSP £ 3dk
B ARYRA" BRTEE 5% R FAEN %S
FHAES5EMEHILIEERSR(0SCE)™, 0SCE XHikiHK
SURER, RER S MEEH W, TR— RIS,
T PP 6 R 1R A HE AN (3R ) B AR, B R B A BT
R EIVRA I PR ER S kS MU B9 — R R0, B, ATF
TAES R S R R TSP BS—(h{k#ia  FFikAT TSP/
OSCE 2 35 #is% 8, BT BRI F o

1 WN{EHZE

1.1 &¢

IABEG sy, SRAISE Y 7 B RE R B 2020 B3 EE
=4 71.72 FABEEE AT R, 3L 99 A, L4 87 A, B
812 Ao HR 71 HEAXMA, S0 A (k44 A, Bik6
N, AR (17.62£1.35) 8 12 FER R4, 36 49 A(dk
43 N, B4 6 N), FHE(17.3421.21) %  GEEHRER
LG, 0 3 4, EFRHE HEH R EIASS
7T HE, BRI TGGER X (P>0.05), AA T,

1.2 ##%

P4 e IRl — BT &, oS — ey, BHRME 8
e BRSBTS -3, SRASEE OMRHrE
EVYHEET FRMWERAGFE", 3t 10 Paf, RV
18 PR 4 DI RRARE , 2 FIRAN VR P R MGE R
VI T AREG O AR EEEFE, $EEREXRAY
4 8i—H4T TSP/OSCE %#i,

1.2.1 FRRA SREBRHS|A—SUFHR—RBEREOVER
P)—RBGES (F %S ) —HITES " EE—Alds, B
VR R R L3R 4 TSCRRARE, ST LSRR SR
VBT RARR , 43 UM RB & i S EHRES (%
AT EARRICHA I P L") hE,

1.2.2 R R “ROUGIA—EITIR—F A TSP RE—
I TSP 43 —#Ui 5 TSP W T "Rt R A ML — e
%o BT TSP AP BBFRY, FEBAETPE—4
TSP 5B, TSP 2B HAEROMA , R ERRMR , ¥
A RIRENH AP ST S. (1) TSPEHISS . St E FARA
HRFNS SR, MO BT, 24 REBET 12RTF, R
REFLITHR, HEHEHRHAT TSP FA, 3 ATFHRA
PL— kb . (2)TSP MRS, TSP RIR B R4 00
REIR . REGKRRA 5 BEMBITALE, B0 IR EE L |
VFIm R LA _EIRER |8 4E L E S T BT AR SSRGS , Hoh
+ 44,48 1 4, FHER 95 S, B3 3MAMELEI,
¥R —ERRVBUTE S . FUINE R BIAMRE . MR
Yk G ERVREE SFIESS SRV BlA S, 2RFEUAL
TEM EH IEH RN RS ST I U S ZEUIGR
oR AR T R T R SRR IS R R
SL(IARTAN B EME KRR BT ER MR S InE R
OG5 )FEATN , RS TEAMENIRER.

13 #ardd

1.3.1 TSP/OSCE ## #tRAMELRATR 10 frAEEFE
WG, Yi—KHE EHET TSP/OSCE 58, i B ¥4

A3 ELOR, AT IR % L% L8 0SCE %75, L—
£ AHERR R AN ABE—FAR—HBe" S R A, 1%
BSAEW(RE 1), 582 F L TSP AT B, ERA4E
EEAHIETRRRE 5 , AS A —4 TSP, A5
TSP BRI ZAH A
| TSP/IOSCE #ig &
Table 1 Set of TSP/OSCE examination stution

2] FE MW M i ELE

S REPEWE SHE 14 RMER SR ANAE DN

BOH ARPERL SAN 04 AEDES MSSHENS LR oMl
RS SREESIN

B=H AGPESH sA¥ 158 RbPERE TR o]

Buk REPESfE 9% 0% gﬂ‘!ﬂ.mﬁﬂﬁﬁ.ﬁﬂ iRt

&
PEE HRMEES A% 08 ENARGKEIH G, OR
SEBHERIR

132 F#MR EEUHANERSMEH, HRENRRAMB
WAB SHA NS . FILHA B ST YIRS
DhREHFTEBA, MR S0 A, 4 10 MEBA FIR4E 49 NSRS
NER—ANEA, R 9 A B AR 4 NEAR—NE
3£ 10 M BA
133 ##%F5 USHANSRIGTY. ENMERAREER
REEEE, fITHENERES  BIHENE TR 2 24
ITFNAR Y0 TSP, FA A9 AR R S8 UE TSP
FfE, BN R BA SRR 938 43 S50 o B A 6 AR
14 AARF

HST OSCE 354 4Rl , A4, 7% TSPIOSCE %
BERE, R A T REEECRIEHMEIASA TSPIOSCE #5837
i, BORPIA LA ER B 52, U TS B R#AT .
Pt B A ST R, & 99 4, EIE AR BRI R
100%, (1)EFEHCRIEH E1E: RVPPIARBEEEOR A ERE
A E kN IRFEI TS REHESERD R
HVE AR RF S B AR R ISRWAR S RESE
PEED RS FIMENRh SRR TR AR IR AR
B|iEh 3 1041048, BMREF R BEMER, (2)
TSP/OSCE B iF4HG] 4 : I ZE PI4A LE X$ 24K TSPIOSCE %8¢
AARBTEAE AL HE A TSP MO, B HEAMRh R
B RS R ARERATES 7 N EAMEEE,
1.5 Aidgsd

RS SPSS 24.0 AHTER, HEFHIAMIHRRA
(exs), AERTHS R H SRR RAR(%)), AR
2 ¢ B, P0.05 HERAFHHEEL.
2 HR
2.1 %4y TSP/OSCE & # i kot #h

ABFRLREIR, W5t TSPOSCE H 5 , L& 48y
SRS R RS A B R TR, BRAAEHERL
(P<0.05), N3 2,
22 R4 ¢ AHE KL O RH

APRER BT, SREFEHEHRIEN REENKE
B 2" AB L BIE T RE , ERELKEE N (P0.05),
R#% 3.
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2 PHAY L TSP/OSCE RS LS (xes, )
Tablo 2 Comparison of TSP/OSCE assossmont scores between two groups
of studonts(xs,sc0re)
Hh  FNRE STHRS FSHRK BIERY BIMRE  BR%
LR 11322130 2556266 1220247 26114193 7631M  §2824188

828+2% 21984281  876:139 22854264  SOIsLIl 6878207
! 349 2110 5013 209 198 B0
P 0001 0000 0000 000 0016 0000

3 FALEHFERRATHER(N(%))
Table 3 Comparison of teaching ffecti lustions botween two
groups of students{n(%)]

#8 84 A X P
ERRETHEN 45(91.84) 3(7800) 5801 0012
REIEERN 44(89.80) 38(7600) 5294 0016
RAHEAERES 46(9358) 37(74.00) 8867 0001
RRPRNEEN 49(100.00) 40(3000) 8564 0001
fRBTA%EN 44(89.80) 36(7200) 7478 0002
RIS, 41(9592) 33(66.00) 4981 0025
RERAPEEN 48(97.96) 34(68.00) 14097 0000
HRATFRER 45(91.84) 40(80.00) 4398 0031
RITHRAHED 43(87.76) 31(62.00) 12903 0.000
HEARNRED 46(9388) 30(6000) 16012 0000
AR R NEE

2.3 &M% ¢4 TSP/OSCE & # & #i-

AWRGRER, PIHSAEXAW TSPIOSCE H a9
Bl HARHE 374 E TSP AYFRW R EMAEX A
WA 100.00%; 321475 B B A A RIE B WS R
7 TR RS BB B X, Rk 4.

R4 AL TSP/OSCE EHMTTM (%))

Table 4 Evaluation of TSP/OSCE assessment from two groups of students
[n(%)]

%8 58 L]

e - FRE  WE R FME
i 49(10000)  0(0.00) 0(000) 50(10000) 0(0.00) 0(0.00)
A%k 49(10000)  0(0.00) 0(000) 50(100.00)  0{0.00) 0(0.0)
M 49(10000)  0(0.00) 0(000) 50(100.00)  0{0.00) 0{0.0)
TSP #H 49(10000)  0(0.00) 0(0.00) 50(10000)  0(0.00) 0{0.00)

40(8163) 7(1429) 2(4.08)  21(42.00) 29(s8.00) 0(0.00)
MHEHERE  467) 8(1633) 0000) 30(6000) 20(40.00) 0(0.00)
FRERAE 49(10000)  0(000) 0(0.00) 50(10000)  0(0.00) 0(0.00)

3 e
3.1 TSP ABE—~dibded A NFREE ¢ RAKD

TSP HUTIIMA , RBURAFLIARMY, BRI
B2 ENRAEER, SEILS AR EN R, B
160 TSP X B 9 2600 BT RT TSP Y AP AN T
TP ER, FABE—EAHENEFER, HIFHMALUL
TSP Yl4kaE4: , TSP ATk RIAERT AR BN R, Mo REZR,
REBRRR, R4 AR OEMED FURAES.
BRI BE R TR T bR . DFJERH, TSP 2 533K
— iR LS AR " RO TEIR R R 2 ST IR A Y
A AR AD, ATTZE— B =, S T0E , R R B
GALN . AFRPE 3 4R ER, KRBV [
B E R R NG B T XA (P<0.05), B
SHER T TSP 2 5B — AL MABAEMATITHE,
32 TSP # 5 OSCEX HRALKHME L B ARARD,
A% E

-04-

TSP/OSCE #&iep , S— it TSP IR AL SN ,
REHE T, BARIE SLENNEM S, BIBH
HRHHIF A RIS , G —¥5 6% TSP #B47 HIRLAY R TE 57 , TR
APRGIE S FBHERFAME RELSRGHTOR , FER R
T R R , A7 i RAACRE N BB S A R F
ARAA B R a3k 3 , 25 X TSP A9 TR ZEFN Y38 , 78 L4 5
255, TSPAENHE A AERIBEE R RIEMA TIES . Eat
B AL v A TR A O | G — % A PR T4 R BN, i
YREhMARENREE KL E RS ESBERE
FATRGFF, B LSRRI, RS RN EHE . ATARE 4 G
BRSNS AR R WA IE "W A A & R
100.00%, 3% TSP £ 5 0SCE H#if72H X, BEMAIE,

3.3 TSP/OSCEARHUXFHI ARG L4 LK

3t OSCE #¥at, BB A $h B E K, &5
RIEHRR G HEAANGT RN, 5 AR—H, FTAHH,H
IENRRIBLFS SHAP—-ANHIEMES , RRETRAES
AT R AR , AR R AT AN A E AN T4 IE B
g XFEREAT UHEAAS S, 4 Tohill, LRER 4 i %
SR RACRR R AT, R RAFEEITER ., BB
HAFEAER BRI T ML AIRR A R, 3Rt b
FERAAME R, BT R A RS . FHERHRADE TR
AT ULIE, MERBITEN S £ RS BIT R, #iT4
NEFH, DR LT RAT o XFEBTA 4 4 AT i
IR RS, R BARH R R, ATHEEZE 23
A S BB EERRA,

3.4 TSP/OSCE A 4 KA AP HERELE

L, £EFEE L AETE NP EE AR E
WIRBHANERHH, XFEEFFA TSPIOSCE B8
R, EHLRTHNS 5609 0SCE 38, fE kK
it fa], YI9CYe OSCE M e B S EIE TR TSP 5
BT %(A8, [, UL OSCE BB 0HR, i i A A S 1%
Y , 5 SR BB S FA S A L HRNA
RARS , BHEHER TN R, WS EERPEARKTF
#tE¥, TSP/OSCE HHMEANE RS Yari E: s FExT
B, BEERFR 3 P 10 TUEH, P EELHBR AL,
E AP AT A I BARL R 1 44 I BA S /SRR " A9 O B, FE 4
WS BB A RS, RIFH A RS 1R A,

3.5 TSP/OSCEAMTHARAAXIH LARTE

REfA TSP B A AH W5 AT OSCE £, frEZETF TSP M
WHEMLREREEE, TUE—IMEESHHERNEZER
. ZMERFEEMERPEEA B H— AN 2 mIE
o AEGEERUR L, B RIEHE ASEE SR, E SR B
FIRTAERR, BETHESRASNERE LS, B
OSCE A B MR MRIE, FT A LEFMES S RS,
FeMEGA R A A IS AR, B OSCE i34
SRS AR RS RRIT F , BE AR R TR A UIMERE M, L RBE M
YA EEEARER, B EEEHEPEALREH
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Visualized Analysis of Research Hotspots and Development Trends of Varicose Vein of Lower Limb

Li Richeng', Pan Haibang'* . Wang Bo®, Liu Mei
(* The First Clinical Medical College , Gansu University of Traditional Chinese Medicine . Lanzhou 730000, Gansu. China:
*School o f Nursing + Gansu University o f Traditional Chinese Medicine , Lanzhou 730000, Gansu, China)
Abstract  Objective: To analyze the research hotspots and development trends of varicose vein of lower limb by bibliometrics
method. Methods: Literatures on varicose vein of lower limb were collected by searching the core collection of the Web of Sci-
ence database from the establishment of the database to June 13. 2022, VOSviewerl, 6. 17 was used to extract the authors.
countries, institutions, keywords, ete. included into the study and generate a visual map of co-authors, countries, institutions,
and keywords; the burst term detection function of CiteSpace6. 1. R2 was used to search for burst point of keywords, Results:
A total of 1 258 literature were included. The number of published papers related to varicose vein of lower limb maintained an
upward trend. The United States is the country with the most number of published papers. and the University of California is
the institution with the most number of published papers. A total of 4 971 authors published related research on varicose vein of
lower limb. among which the most influential scholar is Labropoulos N of Medical Center, State University of New York at
Stony Brook. who has published a total of 21 papers: the main authors formed 5 cooperative teams. and the cooperation within
the team was relatively close, but the degree of cooperation between the teams was relatively low. Conclusion: The research
hotspots of varicose vein of lower limb mainly focus on treatment methods. risk factors. complications, epidemiology. patho-
genesis, ete. The treatment methods and risk management have become the frontier research fields of varicose vein of lower
limb in recent years.

Key words varicose veins;  lower extremity;  bibliometrics;  visualization
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Table 1 Top 10 authors of lower extremity varicose veins related research published volume and cited frequency

Ranking Author Number of publications/articles Cited authors Citation frequency/times
1 Labropoulos N 21 Labropoulos N 459
2 Smith PDC 13 Proebstle TM 242
3 Bradbury AW 11 Rabe E 239
4 Rabe E 11 Gloviczki P 226
5 Lurie F 10 Eklof B 213
6 Ascher E 9 Evans C] 197
7 Bujan J 9 Callam M]J 163
8 Gloviczki P 9 Caggiati A 157
9 Partsch H 9 Nicolaides AN 156
10 Ortega MA 9 Min R] 154
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Table 2 Top 10 institutions and countries in the research on varicose veins of lower extremities

Ranking Institution Number of publications/articles  Country ~ Number of publications/articles

1 University of California 23 USA 257
2 Harvard University 19 UK 139
3 Imperial College London 19 Twaly 100
4 University of Michigan 18 France 92
5 Mayo Clinic 17 China 92
6 Erasmus Medical Center 16 Germany 79
7 University of Washington 14 Turkey 59
8 Suny Stony Brook 13 Brazil 48
9 University of Birmingham 10 Spain 44
10 Brigham and Women’s Hospital 9 Japan 43
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Fig.3 Visualization map of institution cooperation on varicose veins of lower extremity
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Fig. 4 Visualization map of national cooperation in lower extremity varicose vein related research
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Table 3 Top 10 cited literatures on varicose veins of lower extremities

First author. Citation {requency

Ranking Title
year of publication /times

Revision of the CEAP* classification for chronic venous disorders:

1 Eklof B, 2004 168
consensus statement
Prevalence of varicose veins and chronic venous insufficiency in men "

2 4 : ; 5 Evans CJ. 1999 124
and women in the general population: Edinburgh Vein Study
The care of patients with varicose veins and associated chronic

3 venous diseases: clinical practice guidelines of the Society for Gloviczki P, 2011 112
Vascular Surgery and the American Venous Forum

4 Reporting standards in venous disease: an update Porter JM, 1995 109

5 The epidemiology of chronic venous insufficiency and varicose veins  Beebe-Dimmer JL., 2005 107

6 Epidemiology of varicose veins Callam M]J, 1994 106

7 The epidemiology of varicose veins: the Framingham Study Brand FN, 1988 101
Endovenous laser treatment of saphenous vein reflux: long

8 Robert JM, 2003 82
term results
Revalence, risk factors. and clinical patterns of chronic venous % ;

9 . i i ) Carpentie PH, 2004 64
disorders of lower limbs: a population-based study in France
Duplex ultrasound investigation of the veins in chronic venous

10 disease of the lower limbs—UIP consensus document. Part 1. Basic SmithPDC, 2006 59

principles

iE* CEAP: clinical-etiology-anatomy-pathophysiology
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Fig.5 Visualization map of keyword cooccurrence in lower extremity varicose vein related research
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Table 4 Top 30 emergent words in lower extremity varicose vein related research

Emergent words

Emergent strength

Year of onset and end

Clinical practice guideline
Risk
Endovenous laser ablation
Chronic venous disecase
Mmanagement
Vascular surgery
Greater saphenous vein
Ulceration
Venous insufficiency
Sclerotherapy
Pattern
Long saphenous vein
Reflux
Occlusion
Recurrent varicose vein
Randomzied controlled trial
Mechanism
Descending phlebography
Thermal damage
Discase
Randomzied clinical tria
Prevalence
Complication
Edinburgh vein study
Saphenofemoral junction
Primary varicose vein
Nomenclature
Compression therapy
Sclerosing foam

Thromboembolism
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1. Introduction

The World Health Organization defines preterm births as babies born alive before 37 completed gestational weeks [1], including
spontaneous and iatrogenic preterm births. Across countries, the estimated preterm birth rate ranged from 4% to 10.6% in 2020, with
an estimated 13.4 million live preterm births [1]. Approximately two-thirds of all preterm births occur spontaneous preterm birth [2].
Preterm birth complications are the leading causes of death in children under 5 years of age and were responsible for approximately
900 000 babies dying in 2019 [1,3]. However, many survivors are at greater risk of a range of long-term morbidities or lifetime
disabilities, including chronic kidney disease, hypertension, diabetes, ischaemic heart disease, lower sleep quality, learning disabil-
ities, and visual and hearing problems [1,4-8]. In summary, preterm births, particularly spontaneous births, are a global problem.
Therefore, developing and implementing key interventions to prevent spontaneous preterm birth is essential.

More attention should be paid to asymptomatic women with risk factors for preterm birth. Early screening, identification, and
prevention in asymptomatic pregnant women with risk factors for preterm birth can help reduce the incidence and mortality of
preterm births. Many studies have shown that implementing adequate programs to prevent preterm birth is desirable [9-12]. This
prediction model is a promising approach for identifying risk factors and estimating the probability of preterm birth. Therefore, this
systematic review aimed to review existing prediction models for spontaneous preterm birth, summarise model characteristics,
appraise their quality, and identify the best-performing prediction model for clinical decision-making.

2. Methods

Our systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
[13]. The study protocol was registered in PROSPERO (CRD42022329721).

2.1. Search strategy

We systematically searched seven databases, including PubMed, Embase, the Cochrane Library, China National Knowledge
Infrastructure, VIP Database, China Biology Medicine Disk, and Wanfang Data, for articles published up to September 27, 2021. The
search strategy is presented in Table S1. In addition, we manually searched for the references of eligible studies and relevant systematic
reviews.

2.2. Eligibility criteria

Studies were eligible for this systematic review based on the following inclusion criteria: (1) developing and/or validating a
prediction model for spontaneous preterm birth; (2) studies focused on singleton asymptomatic pregnant women with risk factors for
preterm birth who did not have symptoms of threatened preterm labour and abortion but had at least one risk factor for spontaneous
preterm birth, such as previous spontaneous preterm birth, previous late miscarriage, previous cervical surgery, cervical length
measuring <25 mm in the current pregnancy, previous uterine surgery, maternal age >35 years, and assisted reproductive technology
(ART) in the current pregnancy; and (3) the prediction model included 2 or more predictors. Reviews, conference abstracts, and letters
were also excluded.

2.3. Study selection and data extraction

The six reviewers (YCM, YQY, LRC, LY, CQJ, and YAJ) were divided into three groups, each responsible for screening 1/3 of the
literature. Each group independently screened the titles and abstracts of the identified articles and selected the articles for full-text
review. Disagreements were resolved by a third reviewer (HSS). Each group independently extracted data from eligible articles
based on a critical appraisal and data extraction checklist for systematic reviews of prediction modelling studies (CHARMS) checklist
[14]. From each eligible study, the first author, publication year, country, data source, study design, data collection period, age,
number of participants, number of events, risk factors for spontaneous preterm birth, number of predictors retained in the final model,
the definition of spontaneous preterm birth, modelling method, handling of continuous predictors and missing data, selection of
predictors, and model performance measures were extracted.

2.4. Assessment of risk of bias

Six reviewers (YCM, YQY, LY, CQJ, FY, and WJN) were divided into three groups, with each group responsible for 1/3 of the
included studies. Each group was independently assessed for risk of bias in the included studies using the PROBAST tool [15]. Dis-
agreements were resolved by a third reviewer (HSS). The PROBAST tool consists of 20 signalling questions across four domains:
participants, predictors, outcomes, and analysis. Signalling questions were answered with yes, probably yes, no, probably no, or no
information. Therisk of bias in each domain wasrated as low, high, or unclearrisk of bias. The overall assessment of the risk of bias was
rated as low risk if all domains were judged to be low risk, high risk if at least one domain was judged to be high risk, unclear risk if at
least one domain was judged to be at unclear risk, and all other domains were judged to be low risk.
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2.5. Data synthesis

The results were summarised and reported using descriptive statistics. If more than one model for the same predicted outcome was
used in a study, we chose the maximum C-statistic or AUC (used to describe the discriminatory ability of the model) to represent that
outcome. If more than one predicted outcome (e.g., spontaneous delivery at <37 and < 34 weeks) was included in the study, we
presented the results for each outcome separately. Meta-analyses were not performed as the included studies were heterogeneous.

3. Results

The search identified 10299 studies from seven databases. A total of 8573 records were excluded after title and abstract screening,
and 93 studies were eligible for full-text review. Based on the selection criteria, 12 articles on 12 developmental models were included
[16-27]. A flowchart of the study selection process is shown in Fig. 1. A list of exduded studies is provided in Table 52,

3.1. Characteristics of included studies

The characteristics of the included studies are summarised in Table 1. The 12 included studies were published between 2003 and
2021, mainly in Europe and East Asia. More than half of the studies (n = 9) were retrospective cohort studies, and three prospective
cohort studies were included. The risk factors for spontaneous preterm birth in asymptomatic pregnant women in the included studies
are shownin Table 1. The most common risk factors were previous miscarriage, preterm birth, and a short cervix. Sevenstudies [19,21,
22,24-27] constructed prediction models for specific pregnant women (e.g., cervical insufficiency, short cervix, history of cervical
conization, and cervical cerclage).

3.2. Characteristics of prediction models

Table 2 summarises the modelling methods and model performance. Most models (n = 9) were developed using a logistic regression
analysis. The area under the curve (AUC) of the prediction model is shownin Fig. 2, Of the 12 models, 11 had AUCranging from 0.75to
0.95. Moreover, five studies used the Hosmer-Lemeshow test to report calibration, and one study used a calibration scatter plot. The
AUCs of the seven prediction models were greater than 0.85 [17-21,24,26], and the sensitivity and specificity of the five models were
good. In addition, only seven models provided calculation formulae. Of these models with an AUC >0.85, only five provided full
formulas to calculate the probability of spontaneous preterm birth.

Table 3 lists the predictors included in the models. The number of predictors in each model varied from 2 to 8. While some common
variables were included in most studies, such as cervical length, history of preterm birth, and cervical dilatation, many other variables
were included in only one or a few studies. Cervical length was the most consistent predictor of spontaneous preterm birth.

Records identified through literature Additional records identified through
database searching (n=10299) other sources (n=0)
Records d after dupli d
(n=8666)
# Records excluded after title

and abstract screening
(n=8573)

Full text articles assessed
for eligibility (n=93)

Full text articles excluded
| (n=81)
Wrong population (n=74)

Studies included in Conference abstract (n=6)

systematic review (n=12) Comment (n=1)

Fig. 1. Selection of studies for inclusion in review.
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Table 1
Characteristics of included studies (n = 12).
Study Country Multicenter  Recruitment Study design Sample Age High-risk factor for spontaneous Predicted
dates size (Mean pretemm birth outcome
(Total/ years) (Weeks)
case)
Gioan, France Yes Jul 2007 to Prospective 764/220 294 Short cervix (a cervical length <25 <37
2018 Apr 2012 cohort mm measured by transvaginal
ultrasound) and/or an obstetric
histary: history of preterm birth
and/or late miscarriage
spontaneous expulsion of a
pregnancy >14 and < 22 weeks
Fuchs, France No Jan 199 to Retrospective 85/37 315 Previous second-trimester <32
2012"7 Dec 2006 cohart pregnancy losses, previous preterm
births, in utero exposure to
diethylstilbestrol (e.g. when the
pregnant women' mother was
pregnant with them) or surgery for
a uterine malformation
Kuhrt, UK Yes Oct 2010 to Prospective 624/94 33 Previous spantaneous preterm <37
2016 Jul 2014 cohart birth or previous preterm prelabor
mpture of membranes <37 weeks,
previous late miscarriage (16-23 +
6 weeks), previous cervical surgery
or cervical length measuring <25
mm in the current pregnancy
Lee, 2016 Korea No Sep 2004 to Retrospective 57/37 317 Cervical insufficiency <34
Apr 2014 cohart
Odibo, USA No 1996102002  Retrospective 256/51 305 One or more spontaneous preterm <32
2003 chort delivery (14-34 weeks), two or
more dilatation and curettages for
voluntary first-trimester abortion,
Mullerian anomaly, cone biopsy,
and diethylstilbestrol exposure
Park, 2020®  Korea No Sep 2004 to Retrospective 80/39 316 Premature cervical dilation or a <32
Feb 2015 cohort short cervix (<25 mm)
Rawashdeh, Australia  No Jan 2003 to Retrospective 274/26 15-51* Cervical cerclage <37
20207 Dec 2014 cohart
Vogel, Denmark  No Over a 2-year  Retrospective 62/20 24 At least one prior spontaneous birth <35
20075 period® cohort (16-30 weeks), short cervical
length (<25 mm)
Yoo, 2017% Korea No Sep 2009 to Retrospective  62/25 322 Cervical insufficiency or a short <32
Dec 2015 cohart cervix (<25 mm)
Boelig, USA Yes Jan 2012 to Retrospective 108/29 293 Shart cervix (<20 mm) <34
2020 Dec 2018 cohart
Lou,2018°°  China No Jan 2008 to Retrospective  118/44 303 Cervical conization 228 and
Mar 2018 cohort <37
Anumba, UK No Jan 2014 to Prospective 365/43 301 History of sSPTB <37
20217 Aug 2016 cohart

a = Values were given as the ranges; b = Not reported recruitment dates; sSPTB = spontaneous preterm birth; mm = millimeter.

3.3. Risk of bias assessment

Eleven studies had a high risk of bias. Details of the risk of bias assessment are shown in Fig. 3. All studies were at low risk of bias for
the outcome and participant domains, 25% of studies (n = 4) were at low risk of bias for the predictor domain, and 75% of studies (n =
8) had an unclear risk of bias because there was no information on whether predictors were assessed without knowledge of the
outcome. A total of 91.7% of the studies (n =11) had a high risk of biasin the analysis domain, mainly because of the small sample size
with events per predictor and the lack of adjustment for overfitting.

4. Discussion

We systematically reviewed prediction models for spontaneous preterm births in singleton asymptomatic pregnant women with
risk factors for preterm births. Twelve studies were included in the systematic review. The AUC of the models ranged from 0.75t00.95.
The most common predictor for most prediction models was cervical length. Overall, most studies had a high risk of bias, with the
analysis domain being most commonly rated as having a high risk of bias.

A clinical prediction model was originally constructed to predict diseases using a small number of predictors that are easy to collect
and inexpensive to detect [28,29]. In this systematic review, we found that cervical length was the most commonly used predictor was
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Table 2
Modelling method and model performance of prediction models.
Study Modelling Full model Discrimination (AUC) Calibration Classification metrics
method presented
Gioan, 2018 Logistic Yes 0.77 (95% (I 0.72-0.81) Good Se: 0.74 (95% CI 0.63-0.84); Sp: 0.73 (95% CI
regression calibration 0.67-0.78); PLR: 2.7 (95% CI 2.20-3.50); NLR: 0.35
(95% CI 0.20-0.50); PPV: 0.45 (95% CI 0.36-0.53); NPV:
0.91 (95% CI 0.86-0.94)
Fuchs, 2012'7  Logistic Yes 0.88 (95% CI 0.81-0.95) NR NR
regression
Kuhrt, 2016** Parametric Yes <37weeks: 0.78; NR <37weeks:
survival model <34weeks: 0.83; Se:0.78 (95% CI 0.68-0.85); Sp: 0.64 (95% CI
<30weeks: 0.88 0.59-0.68); PLR: 2.20 (95% CI 1.80-2.50); NLR: 0.40
(95% CI 0.20-0.50); PPV: 0.28 (95% CI 0.22-0.33); NPV:
0.94 (95% CI10.91-096)
<34weeks:
Se: 0.78 (95% CI 0.65-0.89); Sp: 0.80 (95% CI
0.76-0.83); PLR: 3.50 (95% CI 2.90-4.30); NLR: 0.30
(95% CI 0.20-0.50); PPV: 0.24 (95% CI 0.17-0.31); NPV:
0.97 (95% C10.96-0.99)
<30weeks:
Se: 0.63 (95% CI 0.42-0.81); Sp: 0.90 (95% CI
0.88-0.93); PLR: 6.60 (95% CI 4.50-9.70); NLR: 0.40
(95% CI 0.30-0.70); PPV: 0.23 (95% CI 0.14-0.34); NPV:
0.98 (95% C10.97-099)
Lee, 2016™ Logistic No 0.95 (95% CI 0.89-1.00) 0.37* Se:0.92 (95% CI 0.78-0.98); Sp: 0.90 (95% CI
regression 0.68-0.99); PLR: 9.19 (95% CI 2.50-34.30); NLR: 0.09
(95% CI 0.03-0.30)
Odibo, 2003®  Logistic No 0.91 NR Se: 0.80; Sp: 0.96; PPV: 0.82; NPV: 0.95
regression
Park, 2020% Logistic Yes 0.90 (95% CI 0.83-0.97) 0.28* Se: 0.89 (95% CI 0. 76-0.97); Sp: 0.80 (95% CI
regression 0.64-0.91); PLR: 4.50 (95% CI 2.40-8.40); PLR: 0.10
(95% CI10.10-0.30)
Rawashdeh, LWL, GP,K*, No RF' : 0.75 Calibration NR
20207 LR, RF scatter plot
Vogel, 20075 Generalized No NR NR Se: 0.69; Sp: 0.95; PPV: 0.82; NPV: 0.91; PLR: 14.2
linear
Yoo, 20172 Logistic Yes 0.91 (95%CI 0.83-0.99) 0.31* Se: 0.96 (95% CI 0.79-0.99); Sp: 0.76 (95% CI
regression 0.59-0.88); PLR: 3.95 (95% CI 3.20-4.80); PLR: 0.05
(95% CI 0.01-0.40)
Boelig, 20205 Logistic Yes 0.76 (95%CI 0.67-0.86) NR Se:0.79; Sp: 0.75; PPV: 0.54; NPV: 0.91
regression
Lou, 2018%¢ Logistic Yes Training set: 0.93 (95%CI  0.993* Training set:
regression 0.87-0.99) Se: 0.92; Sp: 0.82; PPV: 0.69; NPV: 0.96
Testing set: 0.94 (95% CI Testing set:
0.86-1.00) Se: 0.93; Sp: 0.90; PPV: 0.81; NPV: 0.96
Amumba, Logistic No 0.80 (95% CI 0.72-0.87) NR Se:0.80(95%CI10.44-0.98); Sp: 0.85 (95% C10.77-0.92)

20217 regression
AUC=Area Under Curve, NR=Not report; RF=Random forest; Se = sensitivity; Sp = specificity; PLR = positive likelihood ratio; NLR = negative
likelihood ratio; PPV = positive predictive value; NPV = negative predictive value; 95% CI = 95% confidence interval; a = correlation coefficient, * =
p-value of Hosmer-Lemeshow goodness of fit test.

cervical length. Other common predictors were a history of preterm birth and cervical dilatation. These predictors are easily available
and do not require invasive laboratory tests. However, with the development of the economy and the advancement of technology, the
costs of data collection and storage have been greatly reduced, and data analysis technology is improving. Therefore, clinical pre-
diction models should also break through the inherent concept by applying larger amounts of data to serve doctors, patients, and
medical decision-makers with more accurate results [29]. The aetiopathogenesis of spontaneous preterm birth is multifactorial;
therefore, holistic generalized prediction models should be constructed to cover all or most of the etiologic mechanisms of preterm
birth [2,30]. In our study, some risk factors associated with preterm birth were not included in the final model, such as ART [31-34],
gestational diabetes mellitus [35,36], gestational hypertension [37,38]. Studies have shown that pregnant women conceived through
ART are more likely to have spontaneous preterm birth, which may be related to their older age, endometriosis, polycystic ovary
syndrome or other unexplained infertility [39,40]. Previous studies have also indicated that pregnant women with gestational diabetes
mellitus have a direct effect on preterm birth, possibly through hyperglycemia-induced endothelial dysfunction, oxidative stress, and
impaired vasodilation [36,41]. Studies have shown that the pathophysiological mechanisms linking pregnancy-induced hypertension
to preterm birth include inflammation, oxidative stress and endocrine disruption [42-44].

Researchers often use automatic screening software (such as logistic regression and Cox regression in IBM SPSS) to determine
whether the factors should be included [29]. They performed a univariate analysis of every variable individually or a multivariate
analysis based on the results of the univariate analysis. Factors with P values less than 0.1 will be included in the model (here, the P
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Study Predicted outcome ?;:‘;,'::: AUC (95%CT)  Estimates (95%CT)
Gioan, 2018 ' <37 weeks 764/220 o | 0.77(0.72-0.81)
Fuchs, 2012 "7 <32 weeks 85/37 re-| 0.88(0.81-0.95)
Kulrt, 2016 '* <37 weeks 624/94 e | 078
Kuhst, 2016 '* <34 weeks 624/94 o | 083
Kuhrt, 2016 ' <30 weeks 624/94 e | 088

Lee, 2016 ¥ <34 weeks §7/37 8| 0.95 (0.89-1.00)
0Odibo, 2003 * <32 weeks 256/51 o 091

Park, 2020 <32 weeks 80/39 o 0.90 (0.83-0.97)
Rawashdeh, 2020 * <37 weeks 274126 e | o075

Yoo, 2017 <32 weeks 62125 -1 0.91 (0.83-0.99)

Boclig. 2020 * <34 weeks 108729 & | 0.76 (0.67-0.86)

Lou, 2018 <37 weeks 118 /44 "®| .94 (0.86-1.00)

Anumba, 2021 7 <37 weeks 365/43 " | 0.80(0.72-0.87)

0 05 1

Fig. 2. AUCs of prediction models for spontaneous preterm birth.

Table 3
Predictors included in the prediction models for spontaneous preterm birth.

Predictors Study*

Gioan, Fuchs, Kuhrt, Lee, Odibo, Park, Vogel, Yoo, Boelig, Lou, Anumba,
2018 20127 2016 2016"  2003%° 2020% 2007% 201724 20205 2018% 202177

Gestational age v v
Maternal age v/ v
Smoking during %
preguancy
History of cone v
biopsy
History of preterm 4 v v
birth
Histary of v v
miscarriage
Daily walk time v
Cervical dilatation v v/ v v
Cervical length v v v v v v v
Membranes bulging v
into the vagina
Infection” '
Emergency cerclage v
AF MMP-1 A
AF MMP-8 v
Plasma IL-6 4
C3a levels v
TNF-a v
sIL-6Ra v
Bacterial vaginosis 4
Use of v/
corti costeroid
Cervicovaginal fluid v
VDEP
fFN concentration v v/
PROM v v
Cervical ESI v

a =one of the included studies (Rawashdeh, 2020) did not report predictor; b= WBC>13600 x 10° L= and/or C-reactive protein >15mg L™'; /=
variable included in each model; AF = amniotic fluid; MMP = matrix metalloproteinase; IL-6 = interleukin-6; TNF<x = tumor necrosis factor-alpha;
sIL-6Ra = soluble IL-6 receptor alpha; VDBP = vitamin D binding protein; fFN = fetal fibronectin; PROM = premature rupture of membranes; ESI =
electrical impedance spectroscop

value could be less than 0.05 or 0.2). Notably, this statistical screening method may sometimes exclude factors associated with preterm
birth as disqualifying factors. Other factors screening methods included the Akaike information criterion [30] and dinical experience
[29]. Choosing a better method for identifying risk factors is important for prediction models, and, importantly, there are no standard
rules. Therefore, for future studies, we recommend a combination of statistical analysis and a clinical perspective to determine which
factors should be considered.
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Author (year)
Domain Anumba, | Fuchs, h Rawashdeh,
2021 2012 2020
i Item |
Participants
Predictors
Outcome
Item §
Analysis
Item 8

Yes/probably yes
No/probably no
No information

Fig. 3. Risk of bias assessment of included studies.

Curmrently, few models of spontaneous preterm birth have been applied in clinical practice [45,46]. This may be attributed to
multiple reasons. First, the reporting and methodological quality of the prediction model was unclear [47]. For example, in our review,
approximately half of the models did not provide calculation formulae, indicating that their clinical use would not be possible. Second,
clinicians may question the accuracy of the models because they may not include well-known predictors [45]. Third, these models are
too complex for daily use in clinical settings. Another important reason is that many models have not been validated in other pop-
ulations, making their generalisability unclear [47]. In our review, only the results of one study by Kurht et al. [18] were translated
into an application (QUiPP, Quantitative Instrument for the Prediction of Preterm birth) and applied in clinical practice to help cli-
nicians make clinical decisions. However, this application lacks transparency in certain aspects related to model development and
proper validation [48], which precludes transportation to settings with other treatment policies or other countries.

No study had an overall low risk of bias, according to the PROBAST, reflecting some methodological shortcomings in the included
studies. The analysis domain was most commonly rated as having a high risk of bias in the incduded studies, mainly because of the small
sample size with events per predictor and the lack of adjustment for overfitting. The limited effective sample sizes likely led to
overfitting and underfitting of the model, which yielded biased estimates of the apparent model predictive performance [15].

This systematic review has several strengths. We conducted a comprehensive search, independently screened the literature by six
reviewers, and extracted data on the key characteristics of prediction models for spontaneous preterm birth, including the population,
predictors, and predicted outcomes. Additionally, we assessed the quality of the included studies using the PROBAST tool. However,
this study had several limitations. One limitation of our study is that we did not perform a meta-analysis because the included studies
were heterogeneous. The main sources of heterogeneity may include differences in clinical settings, patient characteristics, and time
points used to estimate the risk of spontaneous preterm birth across studies. Additionally, we only included studies that focused on
singleton pregnancies with risk factors, but the results from studies on multiple pregnancies or pregnant women without risk factors
may be informative. Future studies should explore whether there are significant differences in the results of preterm birth prediction
models between pregnant women with and without risk factors.

5. Conclusion

Inconclusion, we included 12 prediction models for spontaneous preterm births in singleton asymptomatic women with risk factors
and found that the accuracy of these models was good. However, these models are not widely used in clinical practice because they lack
replicability and transparency. Future studies should transparently report the methodological details of the model construction and
validation to ensure replicability and transparency. Furthermore, prediction models should consider more meaningful predictors in
future research.
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Application of the Flipped Classroom Based on
Micro-Course in Teaching of DR Practical Teaching

LYU Junhong
Imaging Teaching and Research Section, Gansu Health
Vocational Colkege, Lanshou Gansu 730000, China

[Abstract] Objective To explore the application effect
of the flipped classroom based on micro-course in digital
radiography (DR) practical teaching. Methods A total of
210 students from 4 parallel classes of medical imaging
echnology major of grade 2021 in Gansu Health Vocational
College from September to December 2022 were selected
as the rescarch objects, and 107 students were selected as

AAMA AR ANRWHT "+ ™ My 22258 -2
A (GS|202JGHB1988 )
HARE AR ZERSFRYB/AST, X X4 730000

the expenmental group and 103 students as the control
group by simple random grouping method. The flipped
classroom based on micro<course was applied to the
experimental group, while the traditional teaching model
was carmried out in the control group. One week after the
end of the expeniment, based on standardized operating
procedures and combined with a posture operation scornng
table, all students in both groups were organized to
conduct practical operation assessment in the DR training
room, and the assessment results were statistically
analyzed. Results The experimental group achieved
significantly higher practical operation assessment scores
[(86.07£7.21) points] compared to the control group
[(81.17£6.64) points] (P<0.001). Questionnaire results
showed that 96.26% of students in the experimental
group recognized the clarity of learning objectives,
81.30% agreed it stimulated leaming interest, 79.44%
confirmed mproved teacher-student interaction, and 73.83%
reported enhanced teamwork skills. Additionally, 60.74%
indicated increased hands-on practice tme, whik 56.07%
acknowledged improvements in communication abilities.
Conclusion The flipped classroom based on micro-course
can fully stimulate students’ interest in learning, achieve
the goal of improving teaching effectiveness, enriching
information technology teaching methods, and ennching
online teaching resources.

[Keywords] micro-course; flipped classroom; digital
radiography; practical teaching; medical imaging
technology; job skill; teaching reform
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