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Background: The aim of this study was to assess the association between epidural labor analgesia and the mode
of delivery for the second twin and to analyze the health outcomes of the second twin.
Methods: In this nationwide, retrospective, register‐based cohort study, data from the National Medical Birth
Register (MBR) of Finland (2004–2018) were used to analyze the association between epidural analgesia
and delivery mode (emergency and urgent cesarean section, and assisted vaginal delivery) and fetal outcomes
(neonatal mortality and need for intensive care unit admission) for the second twin. Multivariable logistic
regression was used to assess the delivery mode and fetal outcomes of the second twin.
Results: A total of 3242 twin pregnancies with epidural analgesia were compared with a control group consist-
ing of 2780 twin pregnancies without epidural analgesia. Epidural analgesia was associated with lower odds
for all cesarean delivery (aOR 0.64, 95% CI 0.44 to 0.92) for the second twin and for emergency cesarean deliv-
ery (aOR 0.52, 95% CI 0.33 to 0.79) when compared with the odds for the second twin in the control group.
Epidural analgesia was associated with lower odds of neonatal mortality for the second twin (aOR 0.61, 95% CI
0.73 to 0.90).
Conclusion: This study found epidural labor analgesia was associated with a lower rate of emergency cesarean
delivery and neonatal mortality for the second twin. These results should be acknowledged by obstetricians
and anesthesiologists when planning optimal peripartum management for mothers with twin pregnancies.
Introduction

Multiple pregnancies have a higher risk of maternal and fetal mor-
bidity and mortality compared with singleton pregnancies. Fortu-
nately, the rate of perinatal mortality is decreasing.1,2 In Finland,
perinatal and early neonatal mortality in twins has decreased during
recent decades to 0.7% for the first twin, and 1.2% for the second
twin.2 Generally, a trial of vaginal birth is a safe option for women
with twin pregnancy.3,4 However, twin deliveries, especially the deliv-
ery of the second twin, are still associated with a higher complication
rate than are singleton deliveries, and research on minimizing these
challenges is warranted.2,5
Epidural analgesia is beneficial in certain deliveries, such as trial of
labor after cesarean and twin delivery, because it allows obstetric pro-
cedures to be performed without additional anesthesia.6–9 In addition,
according to the 2019 UK National Institute for Health and Care Excel-
lence (NICE) guidelines, epidural analgesia reduces the risk of emer-
gency delivery (CD) for the second twin.10 Furthermore, a 2021
study investigating the association of epidural analgesia with delivery
mode and health of the second twin reported a reduced risk of CD after
vaginal birth of the first twin among women who used epidural anal-
gesia compared with women who did not use epidural analgesia.11

However, there are also disadvantages of epidural analgesia, it being
associated with a greater risk of operative vaginal delivery and in some
cases a longer duration of labor.9,12,13
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The aim of this study was to assess the association between epidu-
ral analgesia and the mode of delivery for the second twin and to ana-
lyze the health outcomes of the second twin.
Fig. 1. Flowchart of the study groups. CD: cesarean delivery.
Methods

In this nationwide retrospective register‐based cohort study, data
from the National Medical Birth Register (MBR) of Finland were used
to analyze the association of epidural analgesia and maternal and fetal
outcomes. The MBR is maintained by the Finnish Institute for Health
and Welfare and contains information on pregnancies, delivery statis-
tics, and the perinatal outcomes of all births with a birthweight of
≥500 g or a gestational age of ≥22 weeks. The MBR has high coverage
and quality (current coverage nearly 100%).14,15 All twin pregnancies
in which the first twin was born vaginally were included from the per-
iod January 1, 2004 to December 31, 2018. These pregnancies were
divided into two cohorts based on the use of epidural analgesia, this
information being collected routinely in the register as a categorized
dichotomous (yes or no) variable.

The Ethical Committee of Tampere University hospital waived the
ethical committee evaluation of this retrospective study utilizing rou-
tinely collected healthcare data, based on the law of medical research
488/1999 and the law of patient rights 785/1992. The MBR uses a
pseudonymized identification number for each patient. The
pseudonymization was done by the Finnish data authority, Findata,
and the authors did not have access to the pseudonymization key. In
accordance with Finnish regulations (the law of secondary use of rou-
tinely collected healthcare data 552/2019), no informed written con-
sent was required. Permission to use these data was granted by Findata
after the evaluation of the study protocol (permission number
THL/1756/14.02.00/2020).

The time interval chosen for this study was 2004–2018 because the
register had minimal changes in the content during this interval; major
modifications to data collection were made in 2004 and 2019. Data
were compared between women with and without epidural labor anal-
gesia. Continuous variables are summarized as mean with standard
deviation or median with interquartile range, based on variable distri-
bution. Categorical variables are summarized as absolute numbers and
percentages with 95% confidence intervals (CIs). The CI for rates was
calculated using Poisson regression. Multivariable logistic regression
was used to assess the delivery mode and fetal outcomes of the second
twin. Mode of delivery was analyzed separately for assisted vaginal
deliveries (including vaginal breech deliveries, breech extractions,
vacuum, and forceps deliveries), all CDs (emergency and urgent CD),
and emergency CD. Fetal outcomes included intensive care unit
(ICU) treatment and neonatal mortality from birth to seven days of
age. The analyses were adjusted for maternal age and smoking during
pregnancy, maternal gestational diabetes, maternal pre‐gestational
body mass index (BMI), birthweight, and gestational age, as these fac-
tors are known to increase the risk of CD and adverse neonatal out-
comes.16–23 Analyses were also adjusted for year of the delivery as
the use of labor analgesia has increased during past decades.23 Due
to the good quality and coverage of the MBR, the proportion of missing
values for these variables was low (<7.5%), so complete case analysis
was used. Adjusted odds ratios (aOR) with 95% CI were calculated for
the main outcomes. The results of this study are reported according to
the STROBE guidelines.24 Statistical analysis was performed using R
version 4.2.2.
Results

A total of 6022 twin pregnancies with the first twin born vaginally
were included in this study. Of these, 3242 twin pregnancies with
epidural analgesia were included in the epidural group. The control
group consisted of 2780 twin pregnancies without epidural analgesia
2

(Fig. 1). There was a higher proportion of nulliparous women, labor
induction, and a lower rate of preterm deliveries and spinal anesthesia
in the epidural group compared with the control group. Baseline char-
acteristics are shown in Table 1.

Spontaneous vaginal birth with cephalic presentation occurred for
1876 (58%) second twins in the epidural group and 1882 (68%) sec-
ond twins in the control group. Epidural analgesia was associated with
lower odds for all CD of the second twin (aOR 0.64, CI 0.44 to 0.92)
and for emergency CD of the second twin (aOR 0.52, CI 0.33 to
0.79) compared with second twins in the control group (Table 2).
However, epidural analgesia was associated with greater odds of
assisted vaginal delivery, primarily vacuum‐assisted deliveries. In
addition, epidural analgesia was associated with lower odds of neona-
tal mortality for the second twin compared with the control group.
Neonatal ICU admission was not significantly different between groups
(Table 2).
Discussion

The main finding of this study was that epidural analgesia was asso-
ciated with a lower rate of emergency CD and neonatal mortality for
the second twin, but a higher rate of vacuum‐assisted vaginal
deliveries.

The overall risk of CD for the second twin was low and similar to
that previously reported.25 The most recent study investigating the
relationship between the use of epidural analgesia and the delivery
mode of the second twin found a reduced risk for CD after vaginal
birth of the first twin among women with epidural analgesia.11 The
authors concluded that future studies were needed to confirm their
findings and our results support this association. Also, in previous
studies, epidural analgesia was associated with a higher success rate
of vaginal birth after CD.6,7 In our study, women in the epidural group
had a slightly higher rate of previous CD. The higher odds for assisted
vaginal delivery in the epidural group may be partly related to the
lower rate of CD.

We found that neonates in the epidural group had a lower rate of
neonatal mortality than those in the control group, which is partly
explained by the higher rate of deliveries before 32 weeks of gestation
in the control group. However, after analysis was adjusted by gesta-
tional age, the odds for neonatal mortality remained lower. It is also
possible that neonates in the control group had a higher rate of fetal
distress or malpresentation, resulting in a higher CD rate. However,
no conclusions can be drawn as to reasons for the lower CD rate and



Table 1
Baseline characteristics of patients with and without (control) epidural labor analgesia.

Epidural group Control group
Total number of patients n = 3242 n = 2780

% (CI) % (CI)
Age (y), mean (SD) 30.1 (5.0) 31.2 (4.9)
Nulliparous 1717 53.0 (50.5 to 55.5) 559 20.1 (18.5 to 21.9)
Previous CD 178 5.5 (4.7 to 6.4) 132 4.7 (4.0 to 5.6)
Maternal smoking status
smoker 448 13.8 (12.6 to 15.2) 369 13.3 (12.0 to 14.7)
unknown 64 2.0 (1.5 to 2.5) 203 7.3 (6.3 to 8.4)

Maternal BMI (kg/m2)a, mean (SD) 24.3 (4.6) 24.7 (5.0)
BMI missing 190 5.9 (5.1 to 6.8) 130 4.7 (3.9 to 5.5)

Gestational diabetes 492 15.2 (13.9 to 16.6) 407 14.6 (13.3 to 16.1)
Gestational age <32 weeks 105 3.2 (2.6 to 3.9) 250 9.0 (7.9 to 10.2)
Labor induction 1840 56.8 (54.2 to 59.4) 1278 45.6 (43.5 to 48.6)
Spinal analgesia 134 4.1 (3.5 to 4.9) 534 19.2 (17.6 to 20.9)

BMI: body mass index. CD: cesarean delivery.
a Pre-pregnancy body mass index.

Table 2
Absolute numbers, rates, and adjusted odds ratios (aORs) with 95% confidence intervals (CI) for the delivery mode, and neonatal health outcomes for the second twin
in pregnancies when the first twin was born vaginally.

Epidural group Control group
Total number of patients 3242 2780

n % n % aOR CI

Delivery modea

Assisted vaginalb 1302 40.2 823 29.6 1.45 1.29 to 1.62
breech extraction 611 18.9 511 18.4
vacuum 683 21.1 312 11.2
forceps 8 0.2 0 0.0

All CDc 64 2.0 75 2.7 0.64 0.44 to 0.92
Emergency CD 36 1.1 59 2.1 0.52 0.33 to 0.79

Neonatal outcomed

Neonatal mortality 48 1.5 81 2.9 0.61 0.73 to 0.90
Intensive care unit admission 1190 36.7 1088 39.2 1.05 0.93 to 1.18

CD: cesarean delivery.
a Adjusted for maternal age, smoking status, gestational diabetes, maternal body mass index, gestational age, birthweight, and year of the delivery.
b Includes breech extraction, vacuum delivery, and forceps delivery.
c Includes urgent and emergency cesarean delivery.
d Adjusted by maternal age, smoking status, gestational diabetes, and maternal body mass index, gestational age, and year of the delivery.
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improved neonatal mortality in the epidural group because data
regarding labor complications were not available. The rate of breech
delivery for the second twin was similar in both groups and we did
not have information about the proportion of spontaneous vaginal
breech delivery and breech extraction as these are coded together in
the MBR.

Some women having epidural analgesia also had spinal analgesia.
The use of spinal analgesia was higher among women without epidural
analgesia, with one‐fifth of this cohort receiving spinal analgesia. In
Finland, this method is most often used by multiparous women in
cases when analgesia is required shortly before delivery, or if epidural
analgesia is insufficient. The effects of spinal analgesia remain
unknown, but it might have decreased the differences between the
groups.

The main strength of this study is the nationwide register coverage
including almost all deliveries in Finland, and the high validity and
precision of the register data.15 The sample size in our study is larger
than that of the previous studies but limitations include the lack of
data on unsuccessful attempts to provide epidural analgesia and infor-
mation on analgesic drug doses. However, based on our experience,
the rate of unsuccessful labor analgesia attempts is likely low. Also,
the regional variability in the availability of labor analgesia remains
unknown and access to neuraxial techniques might have had greater
variation during the first years of our study period. The centralization
of births to larger hospitals since 2010 has most likely reduced any dif-
ferences in the availability of neuraxial analgesia among hospitals. In
3

addition, we do not have information on the total duration of labor
or the twin‐twin delivery interval, the indications for CD or the causes
of neonatal death, as these are not reported to the register.

In conclusion, this study found that successful vaginal delivery of
both twins is usually possible. Epidural analgesia was associated with
a lower rate of emergency CD and neonatal mortality of the second
twin. The results of this study should be acknowledged by obstetri-
cians and anesthesiologists when planning peripartum management
for mothers with twin pregnancies, and will hopefully encourage
researchers to further investigate the reasons for the findings.
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