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Abstract

Obijective: Despite the increasing trend in cesarean section rates in multiple pregnan-
cies, vaginal delivery in twin pregnancies appears both possible and safe.

Methods: This retrospective multicenter study compared outcomes before and after
the implementation of a vaginal twin intervention in two Italian hospitals. In January
2021 in Pescara and in July 2022 in Florence, physicians with expertise in twin and
breech vaginal birth started working in each center, and clinicians and midwives
started quarterly training in these skills. The study period was divided into two equal
time intervals and lasted 8years in Pescara and 5years in Florence. Providers were
also surveyed about how the intervention affected their confidence, skill, and knowl-
edge levels. Diamniotic pregnancies with two viable twins, 234 weeks of gestation,
and cephalic presentation of the first twin were included. A total of 278 women were
evaluated, split into pre-intervention (n=131) and post-intervention (n=147) periods.
Results: Vaginal birth rates increased from 9.2% to 40.8% overall, with no negative
effect on maternal or neonatal outcomes. Participating providers felt more skilled,
knowledgeable, and confident and agreed that the training improved vaginal birth
rates as well as their vaginal breech skills.

Conclusion: In settings with a high background cesarean section rate, a rapid increase
in the vaginal birth rate of twins is possible without adversely affecting maternal or
neonatal outcomes, via either staff-wide training or specialist teams. Simulation and
skills training can improve provider confidence, knowledge, and skill levels as well as

impact clinical practice in the labor ward.
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obstetric emergencies, planned cesarean section, planned vaginal delivery, simulation in
obstetrics, twins
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1 | INTRODUCTION

Twin pregnancies account for approximately 2%-4% of all births
worldwide,! but this number has increased over the last decade due
to increasing maternal age and improved access to assisted repro-
ductive technologies.>® According to the latest Euro-Peristat re-
port, the incidence of multiple pregnancies in Italy has continued to
rise, increasing from 15 per 1000 in 2010 to 16.4 per 1000 in 2015,
with stability observed from 2015 to 2019. Unfortunately, the cesar-
ean section (CS) rate in Italy remains among the highest in Europe,
reaching 33% in 2019, compared to 26% across Europe overall.* In
twin pregnancies, the CS rate reported in Italy was 81.4%.° Among
the various challenges in managing twin pregnancies, the mode of
delivery is one of the most crucial decisions to be made before birth.

Although obstetric practice has shifted towards cesarean for
twins over the past several decades, evidence indicates that vag-
inal birth is preferable in most circumstances. Some studies have
proposed that planned CS for twins may reduce the risk of adverse
perinatal outcomes.®’” However, many other studies conclude that
vaginal birth should be the standard of care, given that routine ce-
sarean offers no benefit and adds risk, particularly long-term risk to
the mother and to her future pregnancies.s’11 A recent systematic
review and meta-analysis concluded that planned vaginal birth and
planned cesarean in twin pregnancies have comparable maternal and
perinatal outcomes, supporting individualized decision making.?
Routine CS also offers no benefit for breech-first twin pregnancies,
which are often cited as the reason for CS.13716 Despite the recog-
nized safety of vaginal twin birth, as shown in The Twin Birth Study,8
arandomized controlled trial of cephalic-first twins; guidelines from
the American College of Obstetricians and Gynecologists (ACOG);
and the National Institute for Health and Care Excellence,'®'? the
rate of cesarean deliveries in twin gestations remains high.2%%!

But with diminishing experience due to high cesarean rates,
how can clinicians gain the necessary skills that are necessary in
emergency conditions such as incoming and unstoppable delivery?
Numerous studies indicate that simulation-based training is effective
in improving technical skills, enhancing awareness of clinical situa-
tions, and improving event management, thus significantly reducing
maternal and neonatal risks.?? Training in the management of twin
birth, particularly for the extraction of the second twin, is crucial for
all hospital centers that support vaginal birth in multiple pregnan-
cies.?®2* Simulation-based training can help build greater confidence
during the vaginal birth of the second twin, potentially leading to
reduced maternal and neonatal complications.?’>"28 It is widely rec-
ognized that having an experienced provider29 and implementing a

systematic training program®°

can lower the originally high elective
cesarean rates.

To evaluate how effectively systematic training and specialist
teams can impact twin CS rates, we studied the clinical outcomes
and effects on provider attitudes and behavior in two hospitals.
Additionally, we assessed the incidence of adverse maternal and
neonatal outcomes in twin pregnancies before and after the inter-

vention. Finally, we assessed providers' perspectives on whether the

implementation improved their skill, knowledge, and confidence lev-

els as well as their clinical practice during twin births.

2 | MATERIALS AND METHODS

This was a retrospective multicenter study. The study period lasted
8years, starting on January 1, 2017 and ending on December 31,
2024 in Santo Spirito Hospital in Pescara (Italy), and starting on
January 1, 2019 and ending on December 31, 2024 in San Giovanni
di Dio Hospital in Florence (Italy), with the mid-point corresponding
to organizational changes in the management of twin pregnancies in
each hospital. On January 1, 2021 in Pescara, the obstetric team—
consisting of senior physicians, resident doctors, and midwives—im-
plemented quarterly training sessions focused on the management of
twin delivery, breech delivery, shoulder dystocia, operative vaginal
delivery, and other obstetric emergencies. This would typically con-
sist of a lecture, then hands-on practice on an obstetric mannequin
for the remainder of the day. On July 1, 2022 in Florence, two teams
skilled in twin and breech vaginal delivery were implemented, giv-
ing almost all women the opportunity of a twin vaginal birth, dur-
ing both daytime and nighttime. We analyzed the impact of these
interventions on the percentages of vaginal births, as well as the rates
of both emergency and elective cesarean sections. The initial data
collection using hospital discharge forms was conducted using the
digital birth records of the obstetrics and neonatology units of each
hospital. The data collection process was refined through additional
searches and reviews of individual medical records. The data were
then de-identified. Physicians at both hospitals also completed quali-
tative surveys after the end of the study period assessing changes in
their skill, knowledge, and confidence levels.

The inclusion criteria were as follows: patients over 18years old;
an uncomplicated diamniotic twin pregnancy (irrespective of cho-
rionicity); gestational age of >34 weeks, with accurate pregnancy
dating confirmed by ultrasound in the first trimester; and cephalic
presentation of the first twin. Preterm births before 34 weeks'
gestation, twin pregnancies with a non-vertex presenting twin, in-
trauterine demise of one twin, monochorionic monoamniotic twins,
triplets, and higher-order multiples were excluded.

Pre-intervention, CS was routine for most women, and few were
offered the choice of mode of birth. Post-intervention, patients were
given the option to choose their mode of birth (planned vaginal birth
or planned CS) after counseling with a senior physician, who explained
the risks and benefits associated with both delivery methods, except
in cases requiring emergency cesarean sections. Upon admission, an
obstetric ultrasound was performed to evaluate fetal presentations,
amniotic fluid volume, and the presence of cardiac activity in both
fetuses. A cardiotocographic trace was obtained to assess fetal well-
being and uterine contractions, and an obstetric examination was
performed to evaluate cervical status. Patients received informed
consent documentation in the case of planned cesarean or labor
induction if indicated. Indications for elective CS included the non-
cephalic presentation of the first twin and the patient's autonomy
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in decision making. Indications for labor induction included reaching
38 weeks for dichorionic twins, 36 weeks for monochorionic twins, or
premature rupture of membranes.

The primary outcome was the mode of delivery: successful vag-
inal birth for both twins (either spontaneous or operative) versus
cesarean deliveries (including combined vaginal/surgical births).
Secondary outcomes included the incidence of adverse maternal
and neonatal outcomes. Adverse maternal outcomes included post-
partum hemorrhage (defined as an estimated blood loss of 1000mL
or more) and third- or fourth-degree perineal tears. Adverse neona-
tal outcomes included an Apgar score <7 for one or both twins at
5min and admission to neonatal intensive care.

OBSTETRICS

After the second evaluation period, a Google form questionnaire
was administered to labor ward specialists in the two hospitals. The
questionnaire first gathered demographic data such as age, senior-
ity, and previous experiences in twin vaginal birth during and after
residency with both mannequins and actual patients. Next, partici-
pants evaluated their experiences before and after training, assess-
ing whether the intervention had improved their skills, behaviors,
attitudes, and confidence levels (see Supplementary File 1 for a list
of survey questions).

Statistical analysis was conducted using IBM SPSS Statistics
23.0. Continuous variables are reported as means and standard
deviations (SDs), while discrete variables are reported as numbers

Period 1

131

Planned CS
88

Pescara 71
Florence 17

Total CS
119

Pescara 88
Florence 31

Twins enrolled Period 1

Pescara 94
Florence 37

CS in labor

Pescara 17
Florence 14

Planned VB
43

Pescara 23
Florence 20

Success VB
12

Pescara 6
Florence 6

Period 2

Planned CS
66

Pescara 49
Florence 17

Total CS
87

Pescara 63
Florence 24

Twins enrolled Period 2
147

Pescara 92
Florence 55

CS in labor

Pescara 14
Florence 7

Planned VB
81

Pescara 43
Florence 38

Success VB
60

Pescara 29
Florence 31

FIGURE 1 Mode of birth in Group 1 and 2 (pre- and post-intervention).

8518017 SUOWIWIOD BAITER1D 3|qedljdde aly Aq psusenob ae sapile YO ‘8N JO S3|ni 10} AReiq1T8UIUO AB]IM UO (SUORIPUOD-PUR-SLLBILIOD" A3 1M ARe1q1)BUIIUO//SHNY) SUORIPUOD PUe W L 34} 88S *[9202/60/80] U0 ARIqIT8UIIUO AB]IM *BAOLBD — ,IUISeD BUILLEID , 00UTRINAd OINNIS| SO | - OWNjaid 00Lieped Aq 2460 0BI1/200T 0T/10p/woo* A3 1mAreiqpul|uoukBao//sdiy woij pepeojumod ‘0 ‘6.7€628T



d-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

18793479, 0, Downloaded from https://obgyn.onlinelibrary.wiley.com/doi/10.1002/ijgo.70947 by Federico Prefumo - IRCCS Itituto Pediatrico “ Giannina Gaslini” — Genova, Wiley Online Library on [08/03/2026]. See the Terms and Conditions (https: inelibrary.wiley.

CELENTANO ET AL.

*Ydiq [euiSeA ‘g A d1301UWE-IP DIUOLIOYD-0UOW ‘YDA ‘UOIFI3S UBaIeSad ‘S ‘Xapul ssew Apoq ‘||Ng ‘Sa180jouyda) aA13onpoIdal pajsisse ‘| ¥V SUOIIeIARIqqY
"sJ23aW Ul Y812y Jo alenbs ayj Aq papialp swelo|py Ul JySiam se paje|ndjed ‘|Ng 230N
(s>99m)

TIFY9E TTIFESE  SSFQEE LTFO9E TTFGSGE 9GFEVE €TFE9e €TFZ9e 09F€Ge TTIFE9e GTIFSE 08F9E 8TFO9E 60F0LE T9FSSE PIFOGE LO0FGLE [LTIFTSE  98ejeuonelssn

(sznie  (T9M)S (sv1)8  (6vE)ee (69)c (190)vez (L82)sz  (LTUL  (LT2)ze  (8'ST)8 (000 (912008  (1'82)ST (000 (992)sc  (L12)ee (0000  (z'ST)ee (%) soseasip [e3a4
(%) saseasip
(8°02) S (Lee (sv1)8  (T£5)9e  (8¥¥eT (€€s)6y  (TLp) Ty (L92)9T  (8'8€)LS  (9T2)L  (eee)z  (eve)6  (88WeEr  (L99v (00S)LF (0ZP)0S  (009)9 (£zv) 95 EUSEN
(L9vy (91§ (r92)6  (902) €T @€)T (csUvl  (@eNel  (€8NTIT  (9sTec (62N ¥ (000  (BONY (9EMZT  (L9NT  (8ETET  (9TWST  (L9NT  (0ETLT (%) VAo
(8°02) S w9z (Vara ARV A3k (69)c  (601)0T  (6¥T)ET L9y (9101 (62TDY (coo  (®onNv (€61 LT (oo (T8nsT (92T 1T (0000  (091)TZ (%) SDsnoinaid
(T6L) 6T  (SSE)TT  (S¥S)oe  (z89)er  (6£6)TT  (£8S)¥S (€T4)T9  (£98)ze  (TLS)¥8  (TSHIvT  (L99)v  (9'8¥)8T  (8'v9)LS  (€€8)T  (£T96S  (L6S)TL  (009)9 (685)£L (%) snosedynN
(szne  (062)9 916 (982081  (I¥e)L (cr2)sT  WweL)9T  (00€)8T  (Ter)ve  (9T2)L  (00S)e  (0/2)0T  (F8T)ST  (eee)e  (£'82)lT (892)Te (LTINS (282 LE (%) Lav
6TCFS'SE €€FSST VITF88Z OSFree LE€F697 9vF6Le LSF8VC SSFILC 9SFC9C LEFOVC +EF0TC 9EF9ET LSFr9e €9FLLT LSFS9C €SF89C TSFELT  €5F69C Ing
LEF8YE Y9FTEE  GSTREE O0GFIGE 99FGTE 9GFEHe 89F0SE 9FIGE 09FeSe T18F08 GSFOSE 8LFQLE T9FISE 9€F0LE T9FESE €SFSYe TSFTLE  €9FLve a3e eualelN

(¥2) $2 (te)an  (sS)iesoL (€9)S2 (62)aA  (z6)1e30L (£8)$D (09) aA (V24))] (1€)$2 (9)an  (Lg)1eroL (88)SD (9)aA  (v6)leroL  (611)SD (cr)an  (teT)1e3oL

le3oL
2JuaJo|4 eijedsad |ejol 2duaio|4 eledsad |eyol
Z poliad T poliad

"sonsHaYeleYd [BAIUD T 3T9VL

S

OLOGY

CO

STETRIC




an-
re
iables we pared
ria om .
va ec riate
inuous wer rop ify
ontin iables S app, enti
of ¢ vari sta to ide dp
ns te t te ed ile
riso discre xac loy o-ta
mpa ile isher e emp tw
Co hi Fish as s. A icant. |
ges. st, w nd sis w. ome ignifica tiona
enta t-te re a naly: outc | Sig erva a
) . . a
d perc ing thechl'squa ssion a binary tiSt'Caly've obs it w Sd
n , . I s
a ed us on's Ct regre icting ed sta spect udy, a nt an
IyZ ars istic red ider tro is st me oV
a Pe logi s p nsi rre this nage ials.g
using riate riable as con es fo d for I'ma icalTria
Itiva nt va 0.05w idelin quire enta Clinic
Mu ende han .'th gu as re partm WW.
indep f less t e wi val w of de donw
o nc ro ion re
TAL %) “ value ccorda ical app aluati egiste
ANOE <1 = 2 2 2 < In a ethi rt ev was r
ELENT = N 8 z @ & ies, no coho tudy
< E e E g 4 ~ stud ctive | The s wo
2 2 s g " trospe 313 thetks'
e = _ re es. 3). ies in e
o s m es S
- g B outco 62884 liveri f34w w-
5 g o 06 f de ies o ne
g g% c (NCT ro ncie f 556 re
5 |8 s e e
5 ESULT total n twin p forato 34wee triplet
- g o R iod the 78 sis, ies 2 our 0
g’? 8 i S 3 | perlodtotal ofzr?"nally gnanct twin, f cies, tWe
> & e g 8 dy A ible fo pre irst nan hos
£ g N 2 o e stu 42. ligib Itiple |icf, reg. ts w 1
[ T~ ;; & X R é ring th as 243 ere e- nal mu -cepha niotic p patien nts, 13
g 5 8 g o & Du itals w. more w dditio a non noamdthree rticipa were
e |3 =q < sp or 03a ith ic mo n pa ients
z ° g ho tion f1 1w ionic icity, a f the atie from
Q ta talo_ 9 rio jonici to 7p low
5 = es to ing cho rion Ou 14 t flo
3 = S 8 A includ no ho d. nd ien
s g M 2 bornsded, '”Cfour moertai" § valuate roup, athe pat oups.
o - exclu cies, ith unc otbee ntiongshows two gr as-
R nan wi ldn rve el he the
6: S & reg ies ou -inte iour int ing d
& g8 S P nc sc e-i Fig s. din tin I'an
§ R 2 8 9 regna ecord the pr roup. group alyze Evalua veral if-
wn o .
PR $ 3 g = ° dicalr ere in tiong e two nd an istics. ateso.’cantd
o 2 S S me w ven inth ified a eri Sr ignifi ightly
= z 8 s ients ter in fie ct C ig lig
g z; § @ % S N patien st-in Iivery strati Chara~ s and ,Callys ras her
g g o 3 =2 - e po o de as tion istic isti t fo hig
3 5 2 inth ntt ion w ula cter stat cept T htly 38,
s ° lime llect pop hara no ics ex slig 0.0
N £ = ro o he ical ¢ ce, istic nd =
e g8 = en Data CportS ‘ cli”'cac| Floren LSl ncies a01 and P h
8 = lre een an cha gna oo1, birt
= . Wi ra Yy . re <0. inal
° < Table bet sca an icp P n th
- £ ion in Pe for ion 001, vagl bo
s g8 5 iatio in nd hor 0. . of ing
i, < EN ;‘C: ‘:; soC. idually re fou onoc ies (P< tively) idence nsider 0001,
s 8 3 < g 2 indiv we of m nci ec inc rco <0. e
s 153 & g [y In ces nce egna resp The ethe 01, P idenc
s ® 5 3 = :’f E g_ feren incide se pr rence, mes. jod, wh 0.00 einci e-
S g g g - o her in r tho d Flo utco erio lly (P< ly). Th ent b
~ _ 2 = g E >» hlg s fo an irth o ndp idua Y ivey. iffer 087
) g = = & rate cara, s bi seco individ ect tly d =0.0
5 = X < CS Pes ribe in the ital in resp ifican dP= for
S . £ Q .:;_) rall, desc| ly in spit. nce ignifi an und
§ ;g 5 % OED OVeTabIe 2 nificant Zach ho nd Flore not sig 0.0161, ere fothe be-
Y S e @ d sig ror ra, a was p= es W en w-
= = ase the sCa. rity 004,~ renc twe rpo
N e incre als toge rall, Pe ultipa (=00 t diffe zed be s unde th or
< RS N %] pit ; ove sm iods ifican aly dy dea
@ g 3 o s z hos 0001; versu perio signifi es an his stu atal Jor the
g 32 s g S -o0. ity dy lly com ht eon d/o r
g o S S S 5 P= lipari stu istica out ug s neer tan be
28 S g ul WO tis se Itho ha firs um
Sl 2 R g8 ] g fn et sta ver ), a suc the he n ns
g 2 8 < S S ° een th Iy). No atal ad Table 2 vents 7 for ups. T ewbor |
B 3 = - ° twi ctive Yd neon (see rare e s of < 0 gro for n agina
z g = 3 spe n ps in or tw igher 5. V. )
= S S qC) re: al a rou ces ar sc the h|g CSv 899).
3 ® 3 S 9 tern ter g ren pg een as 1; =0.
5 S S £ ma d af diffe ity. A etw: ions w. s. 1 t(P= st-
(6] <} o — n t idi leb ission 5v ifican d po
S z re a tec rb b is d2 ific n i
_ 2 fo de I mo ara it adm an ign e-a vari
< < % g o red to onata e comp. unit VS.Oy iCa“ys tes pr I, and d
) S g & @ 5 e e ne wer care (17 tist irth ra erall, ease
g s 38 N g = i sever twins nsive roups otsta I birt stov it incr 4%.
& ey - g < 2 & econd tal inte'n both gcewasffn Vaglnzos%poscar&:’/to‘r,é.
9 £ 3 g F 5 = z s a i n i ' Pe 2%
£ S| S by = N ; ) on S iffere es to n .
5 AR S < g 5 of “ered byfhisd'ff‘;e cha”iz%prehsite' 'dfromlé
= @ = = =1 ;£ c ivel . C
% S _ - 8 § o 3 .% deliv y), but hows t from in ea_ crease
s 5 ¢ B 3 < = 2 4 liver 25 asing h rate itin
S = 8 S o © 3 2 £ de igure incre birt nce
D) = o £ 5 g in ; re
c 4] SE 5 5 s 3 F tion, twin inFlo
-rgv g ° § < 5 s} terven aginal %, andi
3 g 2 EE 85:¢ tions v 3L5%,
c = o S & o s o & ation % to
S S 85 o aé £ o S 6.4
g Sos 2 g s %O% = from
=i 8 2 k= =
g 28 & s ﬁﬁv:-?égs
= ~ = \ @ X e £ o 3]
5 ﬁ§§§5§§§§§3
= a & kS 4 é S S % <
. 28 s £ s &
s O et o E Z 5
[0} S - 2 3 n <
< £33 5 @
o - z §
s s 5§
m o
>
N
L
-
P
=

£6.8T
‘0 ‘61

0

a

luwo:

papeo
woyy

dny

101/

uAB

1o

1Rl

Areiq)

Rojm

o

P

"0T/10]

T0

17200

L

60,

Aq /1

1eped
0ol

o.1d

- own,

M|

0!

8IS
o

el

0ol

19,

ey

Ol

u1se:
o

e

‘enol

form

1o

18l
Ariq

] uo

0/80!

(ocozfe
spees
BL

sw.

pe

oD

onip!

)su

rsdny

s

1140/,
=

:Areaq)

oI

100

R

sw.

-pLe:
1puo:

o (suo
folm

uiuo

119

Ariqr

Jo}

I

9

s jo

YO

pne

0

bor

10!

pou

an kg
Ijdde
Jaeo1

D 9|

AITED.

00 9/

oI

su

U001

as!


http://www.clinicaltrials.gov

CELENTANO ET AL.

Out of 28 specialists working regularly in the two hospitals, 25
completed the questionnaire (89% response rate). The rate of spe-
cialists attending vaginal twin births in the pre-intervention period
was similar in both hospitals (7 out of 12 in Pescara, 7 out of 13
in Florence, P=0.821), while the number of specialists during the
post-intervention period increased to 12 out of 12 in Pescaraand 12
out of 13 in Florence (P=1.000). The questionnaires revealed con-
sistent agreement about the value and impact of the training pro-
grams for improving behavior, confidence levels, awareness, and skill
levels. Figures 3 and 4 show the demographic results and levels of
previous experience in obstetric emergencies and vaginal twin birth.
Attendees had slightly more experience with simulated or real vagi-
nal twin birth after than during residency, but high levels of training

in managing obstetric emergencies both during and after residency.

Figures 5-7 show the results of the training intervention, both site-
specific and overall. Confidence levels increased identically in both
locations. Except for the effect on operative vaginal delivery rates,
participants strongly agreed that the intervention reduces future mis-
takes, increases knowledge, lowers CS rates, improves vaginal breech
birth skills, and improves future management of vaginal twin birth.

4 | DISCUSSION

Our study demonstrated that, in settings with a high background
CS rate for twin pregnancies, two different interventions (periodic
training for healthcare staff and availability of teams skilled in twin

and breech vaginal birth) proved effective in increasing vaginal

Change in overall vaginal birth rates

Period 1

Vaginal
9.2%

_ 4

Cesarean
90.8%

Period 2

Vaginal
40.8%
Cesarean
59.2%

Change by location

Vaginal
6.4%

Pescara
Cesarean
93.6%
Vaginal
16.2%
Florence
Cesarean
83.8%

Vaginal
31.5%

Cesarean

68.5%

Cesarean

43.6%
Vaginal
56.4%

FIGURE 2 Overall change in vaginal twin birth rates pre- and post-implementation by location.
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Demographic information

25 survey respondents
(Pescara = 12, Florence = 13)
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FIGURE 3 Provider demographic information (age and experience levels).
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Effects & usefulness of implementation

Attended vaginal twin birth in
Period 1

Attended vaginal twin birth in
Period 2

Training scenarios were
clinically realistic

Mannequin training was
effective in improving my skills

FIGURE 5 Effects and usefulness of implementation.
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observe vaginal twin birth has improved my
knowledge.

| attend vaginal twin birth more confidently
due to the training.

No @ Yes
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FIGURE 6 Effects of implementation on behavior, confidence, and knowledge levels (site specific).

twin birth rates. Population characteristics did not show significant
differences in the pre- and post-intervention groups, with the only
exception of a higher incidence of nulliparity within vaginal births in
the post-intervention groups. Following the introduction of periodic

training for healthcare staff, the incidence of vaginal twin births
at Pescara Hospital significantly increased starting in 2021, rising
from 6% before 2021 to 32% afterwards. This change resulted in
a significant reduction of the CS rate for twin pregnancies where
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Impact of training program
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o
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I
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FIGURE 7 Impact of the intervention on knowledge, skill, and clinical practice.

no other obstetric indications warranted a CS. In Florence, with the
introduction of new specialized teams actively involved in attending
vaginal twin births, the vaginal birth rate rose from 16% to 56%.
This evidence highlights the importance of continuous training for
healthcare personnel, as supported by existing literature,2>-2733-%7
which confirms that dedicated training programs can enhance
maternal-fetal outcomes by reducing the incidence of unneces-
sary cesarean sections. Our study shows changes consistent with
Kirkpatrick Level 2 (learning) in the providers' improved knowledge,
skill, and confidence level. More significantly, the achievement of
measurable results (reduction in CS with no worsening of maternal or
neonatal outcomes) is consistent with Kirkpatrick Level 4 (results).®
The observed improvement is likely attributed to increased aware-
ness and confidence among healthcare staff in managing twin labors
due to the training they received in Pescara, and even more in Florence
due to adding teams skilled in and dedicated to supporting vaginal twin
birth. When analyzing adverse outcomes such as postpartum hemor-
rhage (>1000cc), severe perineal trauma, 5-min Apgar scores <7, and
the number of infants admitted to the neonatal intensive care unit, no
statistically significant differences were found between the two periods.
The two hospitals in this study had different interventions that
resulted in different increases in vaginal twin birth rates. In Pescara,
the strategy was to re-train the entire labor ward via periodic skills
training. In Florence, the strategy was to create two skilled specialist
teams but not to train the entire staff.>° Our results suggest that ded-
icated teams may be able to support a more rapid implementation
of vaginal twin birth, as evidenced by the higher vaginal birth rates
in Florence. However, it is possible that with more time, the vaginal

birth rate in Pescara may also be able to attain similar figures. We
anticipate that with additional training and more years of data col-
lection, the rate of vaginal twin birth could continue to rise to levels
similar to or higher than those found in the JUMODA study,10 with
a 61% overall vaginal birth rate for cephalic-first twins and 80.3% of
planned vaginal twins ending in successful vaginal births. Reskilling
is not an immediate process, but it is imperative to train maternity
care providers in vaginal breech and twin birth to ensure that women
can choose their mode of birth and avoid the risks of CS. Specialist
teams supporting vaginal twin birth could be a short-term strategy
with department-level skills training as a long-term strategy.

The increase in CS rate is a difficult trend to reverse. As the au-
thors of a study on vaginal twin birth noted, “scientific evidence and
society opinion are likely insufficient to reverse the national trends
that favor cesarean delivery for twins. Instead, implementation of
provider training and support programs is critical for increasing the
rates of twin vaginal birth.”*® Our iniatitives demonstrate two strat-
egies to increase the rate of vaginal twin birth without compromising
maternal or neonatal outcomes, both provider-focused. Our findings
are different from a similar study,®® which also compared outcomes
before and after an initative to increase the rate of vaginal twin
births. While their vaginal birth rates increased post-initative, the
increase was much less dramatic and mostly attributed to secular
change.

Emerging research also demonstrates novel strategies to in-
crease the fidelity of simulation training, such as using water-filled
balloons with a fetal doll inside to mimic the feel of performing

23,40,41

breech extractions with an intact amniotic sac, adapting
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simulators into upright birth positions,*? and developing more real-
istic soft tissues.*> We encourage further innovation to help simula-
tion training approach the realism of attending live births.

The staff experience with this intervention was very positive,
with almost everyone feeling that the implementation improved
vaginal birth skills, knowledge, and confidence levels and decreased
CS rates. This study is significant because it also tracks clinical out-
comes post-training, something that many studies on simulation
training lack. Our study shows a correlation between training and
actual changes in clinical practice (higher vaginal birth rate) as well
as no worsening of maternal or neonatal outcomes.

These results may not be replicable in hospitals where the staff
are unsupportive of vaginal twin birth or where specialists are unable
or unwilling to form supportive teams. We acknowledge that in some
parts of the world, vaginal twin/breech birth is met with resistance
and sometimes outright bans, due to medico-legal concerns or cultural
beliefs in CS as a safer option. Our results are also underpowered to
detect rates of rare adverse outcomes. It is also unknown whether in
the long-term the vaginal birth rate will continue to rise, to plateau,
or to fall after the implementation of vaginal twin intervention. Our
study examined only twin pregnancies with the first baby in a vertex
position. The same results may be possible when the first baby is pre-
senting breech, but this was beyond the scope of this project. Because
the literature shows that vaginal birth of twins with the first baby in a
breech position is also a reasonable option,** we encourage other cen-
ters with teams skilled in both vaginal breech and twin birth to publish

their outcomes for breech-first as well as head-first twins.

5 | CONCLUSION

From this study, we can conclude that a rapid increase in the vaginal
birth rate of twins is possible via either staff-wide training or spe-
cialist teams without adversely affecting maternal or neonatal out-
comes. Provider knowledge, skill, and confidence levels also increase
after periodic training.

AUTHOR CONTRIBUTIONS

C.C,CM, F. P, B.M, M.M. and M.R,, planned the study. C.C. and R.F,,
interpreted the results. C.C., M.M. and F.C., collected data from Pescara.
C.M,,C.M.and A.P,, collected data from Florence. R.F.and C.C., analyzed
the final data set. C.C., B.M,, M.M,, C.M. and R.F,, wrote the first draft

of the manuscript. R.F., C.C. and F.P, critically reviewed the manuscript.

ACKNOWLEDGMENTS

The authors especially thank Tommaso De Vita (1992-2025) for
his support and brilliant suggestions regarding simulation programs
and their clinical outcomes. Open access publishing facilitated by
Universita degli Studi Gabriele d'Annunzio Chieti Pescara, as part of
the Wiley - CRUI-CARE agreement.

FUNDING INFORMATION
The authors received no funding for this study.

CONFLICT OF INTEREST STATEMENT

The authors confirm there are no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available as
supplementary files.

ORCID

Claudio Celentano "= https://orcid.org/0000-0003-4976-2957

REFERENCES

1. Santana DS, Surita FG, Cecatti JG. Multiple pregnancy: epidemiol-
ogy and association with maternal and perinatal morbidity. Rev Bras
Ginecol Obstet. 2018;40(9):554-562. doi:10.1055/s-0038-1668117

2. Adashi EY, Gutman R. Delayed childbearing as a growing, pre-
viously unrecognized contributor to the National Plural Birth
Excess. Obstet Gynecol. 2018;132(4):999-1006. doi:10.1097/
AOG.0000000000002853

3. Martin JA, Osterman MJK. Is twin childbearing on the decline?
Twin births in the United States, 2014-2018. NCHS Data Brief.
2019;351:1-8.

4. Macfarlane AJ, Blondel B, Mohangoo AD, et al. Wide differ-
ences in mode of delivery within Europe: risk-stratified analyses
of aggregated routine data from the euro-Peristat study. BJOG.
2016;123(4):559-568. d0i:10.1111/1471-0528.13284

5. Ministero della Salute. Certificato di assistenza al parto (CeDAP).
Analisi dell'evento nascita - Anno 2023. Accessed November 1,
2025. https://www.salute.gov.it/new/sites/default/files/impor
ted/C_17_pubblicazioni_3524 _allegato.pdf

6. Smith GC, Shah I, White IR, Pell JP, Dobbie R. Mode of delivery and
the risk of delivery-related perinatal death among twins at term: a
retrospective cohort study of 8073 births. BJOG. 2005;112(8):1139-
1144. doi:10.1111/j.1471-0528.2005.00631.x

7. Hoffmann E, Oldenburg A, Rode L, Tabor A, Rasmussen S, Skibsted L.
Twin births: cesarean section or vaginal delivery? Acta Obstet Gynecol
Scand. 2012;91(4):463-469. doi:10.1111/j.1600-0412.2011.01356.x

8. Barrett JF, Hannah ME, Hutton EK, et al. A randomized trial of
planned cesarean or vaginal delivery for twin pregnancy. N Engl J
Med. 2013;369(14):1295-1305. doi:10.1056/NEJM0a1214939

9. Hofmeyr GJ, Barrett JF, Crowther CA. Planned caesarean section
for women with a twin pregnancy. Cochrane Database Syst Rev.
2015;2019(12):CD006553. doi:10.1002/14651858.CD006553.pub3

10. Schmitz T, Prunet C, Azria E, et al. Association between planned
cesarean delivery and neonatal mortality and morbidity in twin
pregnancies. Obstet Gynecol. 2017;129(6):986-995. doi:10.1097/
AOG.0000000000002048

11. Reitter A, Daviss BA, Krimphove MJ, et al. Mode of birth in twins: data
and reflections. J Obstet Gynaecol. 2018;38(4):502-510. doi:10.1080/
01443615.2017.1393402

12. Callado GY, Gutfreund MC, Palumbo CM, et al. Maternal and in-
fant outcomes of planned mode of delivery in twin pregnancies: a
systematic review and meta-analysis. Acta Obstet Gynecol Scand.
2025;00:1-11. doi:10.1111/a0gs.70074

13. Blickstein I, Goldman RD, Kupferminc M. Delivery of breech
first twins: a multicenter retrospective study. Obstet Gynecol.
2000;95(1):37-42. doi:10.1016/s0029-7844(99)00474-3

14. Bourtembourg A, Ramanah R, Jolly M, et al. Laccouchement gémel-
laire en cas de premier jumeau en présentation podalique. Etude
d'une série continue de 137 cas [Twin delivery with the first twin
in breech position. A study of 137 continuous cases]. J Gynecol
Obstet Biol Reprod (Paris). 2012;41(2):174-181. French. doi:10.1016/j.
jgyn.2011.10.005

8518017 SUOWIWIOD BAITER1D 3|qedljdde aly Aq psusenob ae sapile YO ‘8N JO S3|ni 10} AReiq1T8UIUO AB]IM UO (SUORIPUOD-PUR-SLLBILIOD" A3 1M ARe1q1)BUIIUO//SHNY) SUORIPUOD PUe W L 34} 88S *[9202/60/80] U0 ARIqIT8UIIUO AB]IM *BAOLBD — ,IUISeD BUILLEID , 00UTRINAd OINNIS| SO | - OWNjaid 00Lieped Aq 2460 0BI1/200T 0T/10p/woo* A3 1mAreiqpul|uoukBao//sdiy woij pepeojumod ‘0 ‘6.7€628T


https://orcid.org/0000-0003-4976-2957
https://orcid.org/0000-0003-4976-2957
https://doi.org//10.1055/s-0038-1668117
https://doi.org//10.1097/AOG.0000000000002853
https://doi.org//10.1097/AOG.0000000000002853
https://doi.org//10.1111/1471-0528.13284
https://www.salute.gov.it/new/sites/default/files/imported/C_17_pubblicazioni_3524_allegato.pdf
https://www.salute.gov.it/new/sites/default/files/imported/C_17_pubblicazioni_3524_allegato.pdf
https://doi.org//10.1111/j.1471-0528.2005.00631.x
https://doi.org//10.1111/j.1600-0412.2011.01356.x
https://doi.org//10.1056/NEJMoa1214939
https://doi.org//10.1002/14651858.CD006553.pub3
https://doi.org//10.1097/AOG.0000000000002048
https://doi.org//10.1097/AOG.0000000000002048
https://doi.org//10.1080/01443615.2017.1393402
https://doi.org//10.1080/01443615.2017.1393402
https://doi.org//10.1111/aogs.70074
https://doi.org//10.1016/s0029-7844(99)00474-3
https://doi.org//10.1016/j.jgyn.2011.10.005
https://doi.org//10.1016/j.jgyn.2011.10.005

CELENTANO ET AL.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

Korb D, Goffinet F, Bretelle F, et al. First twin in breech presentation
and neonatal mortality and morbidity according to planned mode
of delivery. Obstet Gynecol. 2020;135(5):1015-1023. doi:10.1097/
AOG.0000000000003785

Ghesquiére L, Rouilles J, Drumez E, Houfflin-Debarge V, Subtil D,
Garabedian C. Is it reasonable to propose vaginal delivery with
twin pregnancies, when the first twin is in breech presentation? J
Gynecol Obstet Hum Reprod. 2022;51(5):102377. doi:10.1016/j.
jogoh.2022.102377

Multifetal gestations: twin, triplet, and higher-order multifetal
pregnancies: ACOG practice bulletin, number 231. Obstet Gynecol.
2021;137(6):e145-e162. doi:10.1097/A0G.0000000000004 397
National Institute for Health and Care Excellence. Evidence review
for mode of birth: [F] Twin and Triplet Pregnancy [NICE Guideline
No. NG137]. 2019. https://www.nice.org.uk/guidance/ng137
National Institute for Health and Care Excellence. Twin and Triplet
Pregnancy [NICE Guideline No. NG137]. 2019. Reviewed 2024.
https://www.nice.org.uk/guidance/ng137

Lee HC, Gould JB, Boscardin WJ, El-Sayed YY, Blumenfeld YJ.
Trends in cesarean delivery for twin births in the United States:
1995-2008. Obstet Gynecol. 2011;118(5):1095-1101. doi:10.1097/
AOG.0b013e3182318651

Bateni ZH, Clark SL, Sangi-Haghpeykar H, et al. Trends in the de-
livery route of twin pregnancies in the United States, 2006-2013.
Eur J Obstet Gynecol Reprod Biol. 2016;205:120-126. doi:10.1016/j.
ejogrb.2016.08.031

Yu JH, Chang HJ, Kim SS, et al. Effects of high-fidelity simulation
education on medical students' anxiety and confidence. PLoS One.
2021;16(5):e0251078. doi:10.1371/journal.pone.0251078
Celentano C, laccarino DA, Matarrelli B, Rosati M, Prefumo F.
Vaginal delivery of the second twin: simulation to improve trainee
knowledge and comfort. Minerva Obstet Gynecol. 2025;77:293-299.
doi:10.23736/52724-606X.24.05614-8

Tuil I, Gauci PA. Development and validation of a technical skill
score for internal version and total breech extraction of the sec-
ond twin: an interventional prospective study. Int J Gynaecol Obstet.
2024;167(3):1117-1125. doi:10.1002/ijgo.15773

Easter SR, Gardner R, Barrett J, Robinson JN, Carusi D. Simulation
to improve trainee knowledge and comfort about twin vagi-
nal birth. Obstet Gynecol. 2016;128(1):345-39S. doi:10.1097/
AOG.0000000000001598

Lepage J, Ceccaldi PF, Remini SA, Plaisance P, Voulgaropoulos
A, Luton D. Twin vaginal delivery: to maintain skill - simulation is
required. Eur J Obstet Gynecol Reprod Biol. 2019;234:195-199.
doi:10.1016/j.ejogrb.2018.12.038

Frenken MWE, de Wit-Zuurendonk LD, Easter SR, Goossens SMTA,
Oei SG. Simulation-based training of vaginal twin delivery for expe-
rienced gynaecologists: useful or not? Eur J Obstet Gynecol Reprod
Biol. 2020;251:89-97. doi:10.1016/j.ejogrb.2020.05.020

Li M, Wright A, Tan LK, Mathur M, Tan KH, Tagore S. Multidisciplinary
obstetric simulation training: experience at KK Women's and
Children's hospital (KKH), Singapore, a tertiary referral Centre.
Cureus. 2024;16(3):55840. doi:10.7759/cureus.55840

ACOG Practice Bulletin No. 144. Multifetal gestations: twin, triplet,and
higher-order multifetal pregnancies. Obstet Gynecol.2014;123(5):1118-
1132. doi:10.1097/01.A0G.0000446856.51061.3e

Ge |, Meschede J, Juhasz-Boess |, Kunze M, Markfeld-Erol F. Does
structured obstetric management play a role in the delivery mode
and neonatal outcome of twin pregnancies? Arch Gynecol Obstet.
2024;309(4):1441-1452. doi:10.1007/s00404-023-07040-6

Swart E, Gothe H, Geyer S, et al. Good practice of secondary data
analysis (GPS): guidelines and recommendations. Gesundheitswesen.
2015;77(2):120-126. doi:10.1055/s-0034-1396815

De Sanctis V, Soliman AT, Daar S, et al. Retrospective observa-
tional studies: lights and shadows for medical writers. Acta Biomed.
2022;93(5):€2022319. doi:10.23750/abm.v93i5.13179

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Buljac-Samardzic M, van Dekker-Doorn CM, van Wijngaarden JD,
van Wijk KP. Interventions to improve team effectiveness: a sys-
tematic review. Health Policy. 2010;94(3):183-195. doi:10.1016/j.
healthpol.2009.09.015

Merién AER, van de Ven J, Mol BW, Houterman S, Oei SG.
Multidisciplinary team training in a simulation setting for acute
obstetric emergencies: a systematic review. Obstet Gynecol.
2010;115(5):1021-1031. doi:10.1097/A0G.0b013e3181d9f4cd
Stone H, Crane J, Johnston K, Craig C. Retention of vaginal
breech delivery skills taught in simulation. J Obstet Gynaecol Can.
2018;40(2):205-210. doi:10.1016/j.jogc.2017.06.029

Hernadndez E, Camacho M, Leal-Costa C, et al. Does multidisci-
plinary team simulation-based training improve obstetric emer-
gencies skills? Healthcare (Basel). 2021;9(2):170. doi:10.3390/
healthcare9020170

Gauthier S, Jeanneteau P, Legendre G, et al. Vaginal delivery of
the second twin: a simulation program for residents in obstet-
rics and gynecology in a type Il university maternity hospital. J
Gynecol Obstet Hum Reprod. 2022;51(8):102434. doi:10.1016/j.
jogoh.2022.102434

Smidt A, Balandin S, Sigafoos J, Reed VA. The Kirkpatrick model:
a useful tool for evaluating training outcomes. J Intellect Develop
Disabil. 2009;34:266-274. d0i:10.1080/13668250903093125
Easter SR, Bibbo C, Panelli D, Little SE, Carusi D, Robinson JN.
Evaluation of a quality improvement intervention to increase vagi-
nal birth for twins. Obstet Gynecol. 2018;132(1):85-93. doi:10.1097/
AOG.0000000000002680

Birsner ML. A simulator for breech extraction of the second
twin. Obstet Gynecol. 2018;131(6):1057-1061. doi:10.1097/
AOG.0000000000002609

Cornette JMJ, Erkamp JS. Internal Podalic version and breech
extraction: enhancing realistic sensations in a simulation
model. Obstet Gynecol. 2018;131(2):360-363. do0i:10.1097/
AOG.0000000000002424

Ballit A, Hivert M, Rubod C, Dao TT. Fast soft-tissue deformations
coupled with mixed reality toward the next-generation childbirth
training simulator. Med Biol Eng Comput. 2023;61(8):2207-2226.
doi:10.1007/s11517-023-02864-5

Farin A, Ceccaldi PF, Tapie L, Derisbourg S, Desseauve D,
Daelemans C. Training for breech deliveries with the mother in an
upright position: an innovative adaptation of a simulation model.
Eur J Obstet Gynecol Reprod Biol. 2023;280:108-111. doi:10.1016/j.
ejogrb.2022.11.015

Sugulle M, Laine K, Tingleff T, Murzakanova G, Réaisénen S. Effects
of fetal presentation on mode of delivery in 26,143 twin pregnan-
cies: a nationwide, population-based observational study of 31-
year real-world data. Int J Gynaecol Obstet. 2025;170:1309-1316.
doi:10.1002/ijgo.70103

SUPPORTING INFORMATION
Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Celentano C, Matarrelli B, Rosati M,
et al. Evaluating the effect of two different training
interventions on improving vaginal twin birth rates and
provider confidence and knowledge levels: A pre- and
post-intervention study. Int J Gynecol Obstet. 2026;00:1-11.
doi:10.1002/ijgo.70947

8518017 SUOWIWIOD BAITER1D 3|qedljdde aly Aq psusenob ae sapile YO ‘8N JO S3|ni 10} AReiq1T8UIUO AB]IM UO (SUORIPUOD-PUR-SLLBILIOD" A3 1M ARe1q1)BUIIUO//SHNY) SUORIPUOD PUe W L 34} 88S *[9202/60/80] U0 ARIqIT8UIIUO AB]IM *BAOLBD — ,IUISeD BUILLEID , 00UTRINAd OINNIS| SO | - OWNjaid 00Lieped Aq 2460 0BI1/200T 0T/10p/woo* A3 1mAreiqpul|uoukBao//sdiy woij pepeojumod ‘0 ‘6.7€628T


https://doi.org//10.1097/AOG.0000000000003785
https://doi.org//10.1097/AOG.0000000000003785
https://doi.org//10.1016/j.jogoh.2022.102377
https://doi.org//10.1016/j.jogoh.2022.102377
https://doi.org//10.1097/AOG.0000000000004397
https://www.nice.org.uk/guidance/ng137
https://www.nice.org.uk/guidance/ng137
https://doi.org//10.1097/AOG.0b013e3182318651
https://doi.org//10.1097/AOG.0b013e3182318651
https://doi.org//10.1016/j.ejogrb.2016.08.031
https://doi.org//10.1016/j.ejogrb.2016.08.031
https://doi.org//10.1371/journal.pone.0251078
https://doi.org//10.23736/S2724-606X.24.05614-8
https://doi.org//10.1002/ijgo.15773
https://doi.org//10.1097/AOG.0000000000001598
https://doi.org//10.1097/AOG.0000000000001598
https://doi.org//10.1016/j.ejogrb.2018.12.038
https://doi.org//10.1016/j.ejogrb.2020.05.020
https://doi.org//10.7759/cureus.55840
https://doi.org//10.1097/01.AOG.0000446856.51061.3e
https://doi.org//10.1007/s00404-023-07040-6
https://doi.org//10.1055/s-0034-1396815
https://doi.org//10.23750/abm.v93i5.13179
https://doi.org//10.1016/j.healthpol.2009.09.015
https://doi.org//10.1016/j.healthpol.2009.09.015
https://doi.org//10.1097/AOG.0b013e3181d9f4cd
https://doi.org//10.1016/j.jogc.2017.06.029
https://doi.org//10.3390/healthcare9020170
https://doi.org//10.3390/healthcare9020170
https://doi.org//10.1016/j.jogoh.2022.102434
https://doi.org//10.1016/j.jogoh.2022.102434
https://doi.org//10.1080/13668250903093125
https://doi.org//10.1097/AOG.0000000000002680
https://doi.org//10.1097/AOG.0000000000002680
https://doi.org//10.1097/AOG.0000000000002609
https://doi.org//10.1097/AOG.0000000000002609
https://doi.org//10.1097/AOG.0000000000002424
https://doi.org//10.1097/AOG.0000000000002424
https://doi.org//10.1007/s11517-023-02864-5
https://doi.org//10.1016/j.ejogrb.2022.11.015
https://doi.org//10.1016/j.ejogrb.2022.11.015
https://doi.org//10.1002/ijgo.70103
https://doi.org/10.1002/ijgo.70947

	Evaluating the effect of two different training interventions on improving vaginal twin birth rates and provider confidence and knowledge levels: A pre- and post-intervention study
	Abstract
	1  |  INTRODUCTION
	2  |  MATERIALS AND METHODS
	3  |  RESULTS
	4  |  DISCUSSION
	5  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


