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Abstract

Aim: Twins may have additional clinical problems compared to singletons, but there
is insufficient information about whether preterm twins (especially those born before 32
weeks of gestation) are at greater risk than singletons. This study aimed to compare
morbidity and mortality in twins and singletons born before 32 weeks of gestation.
Materials and Methods: Infants whose gestational age (GA) ≤ 32 weeks were fol-
lowed in our unit between July 2017 and December 2020 were examined retrospectively.
The clinical and demographic characteristics of the infants were recorded and compared
between twins and singletons.
Results: 770 preterm infants were included in the study, 584 singletons and 186 twins.
The singleton group had higher rates of maternal hypertension and small for GA status,
while the rate of cesarean delivery was higher in the twins group (p<0.05). Other de-
mographic characteristics and clinical outcomes were the same in the singleton and twin
groups (p<0.05).
Conclusion: Preterm morbidity and mortality were similar in the twin and singleton
groups in this study. This can be attributed to the similar GA and birth weight (BW) in
both groups. Therefore, our results suggest that the main determinants of mortality and
morbidity in preterm infants are GA and BW rather than twin pregnancy.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Almost 1 in 10 twins is born ≤ 32 weeks of gestation
(GW), compared to 1 in 100 singletons. The higher risk of
preterm birth also increases the risk of morbidities of pre-
maturity [1]. The risk of neonatal mortality can be up to
fivefold higher for twins than singletons [2]. Late preterm
infants are described as those born between 340/7 and
366/7 GW. Many studies evaluating the clinical outcomes
of singletons and twins have included term or late preterm
infants [3-7). Relative adverse clinical outcomes for twins
compared to singletons may vary according to gestational
age (GA). Although all preterm infants are at higher risk of
morbidity and mortality, it is not clear whether twin preg-
nancy increases this risk and the current risks for twins ver-
sus singletons born ≤ 32 GW, which is a higher risk group
[3-7]. In addition, recent clinical studies in this population
have yielded inconsistent results [1,7,8]. The frequency of
preterm birth in twin pregnancies is rising substantially
due to the increasing use of assisted reproductive meth-
ods and obstetric interventions to prevent stillbirth and
neonatal morbidity. For this reason, it is essential to have
up-to-date details about the associated risks. In addition,
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medical advances in the care of preterm neonates, espe-
cially those born ≤ 32 GW, are still ongoing. Therefore,
preterm twins considered high-risk might be more likely
to benefit from these medical advances [1]. The present
study aimed to investigate whether the previously iden-
tified higher risk of neonatal morbidity and mortality in
twins contrasted to singletons was significant in preterm
infants born ≤ 32 GW.

Material and Methods
Patient selection and protocol
All preterm infants whose GA ≤ 32 weeks was born be-
tween July 2017 and December 2020 were evaluated ret-
rospectively. Infants with major congenital anomalies and
those with GA of > 32 weeks were excluded. The demo-
graphic and clinical characteristics of singletons and twins
were recorded. Ethics committee (88/2018, Zekai Tahir
Burak Women’s Health Research and Education Hospital)
approval was obtained before the study, which was con-
ducted in accordance with the Declaration of Helsinki.
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Demographic and clinical characteristics
The following data were obtained from the infants’ records:
GA, birth weight (BW), sex, small for gestational age
(SGA; <10th percentile for BW) [9], maternal age, ma-
ternal hypertension and diabetes history, antenatal steroid
(ANS) use, mode of birth (cesarean or vaginal delivery),
need for resuscitation in the delivery room, 1- and 5-
minute Apgar scores, early-onset neonatal sepsis (ENS;
sepsis on or before postnatal day 3), late-onset neonatal
sepsis (LNS; sepsis after postnatal day 3) [10], respiratory
distress syndrome (RDS; need for surfactant) [11], cord
blood pH, oxygen, noninvasive respiratory support (NRS),
and mechanical ventilation (MV) durations, bronchopul-
monary dysplasia (BPD; moderate/severe) [12], retinopa-
thy of prematurity (ROP) requiring treatment [13], in-
traventricular hemorrhage (IVH; grade ≥3) [14], necrotiz-
ing enterocolitis (NEC; grade ≥2) [15], hemodynamically
significant patent ductus arteriosus (PDA) [16], time to
full enteral feeding, length of neonatal intensive care unit
(NICU) stay, and mortality. These clinical and demo-
graphic characteristics were compared between singleton
and twins.

Sample size
Sample size calculation was based on the morbidity and
mortality variable. The power calculation was performed
according to the data from a previous study which was con-
ducted in the relationship of neonatal morbidity in twins
and singletons [4]. The total sample size of 242 (121 for
twin group, 121 for singleton group) will be sufficient to
detect power of 80% and a significance level of 5%.

Statistical analysis
Demographic and clinical data were transferred from med-
ical records to computer and resolved using SPSS (Statis-
tical Package for the Social Sciences) version 16.0 statisti-
cal software (SPSS Inc, Chicago, IL). Measured data were
tested for normal distribution using both graphical analy-
ses and the Shapiro-Wilk test. Normally distributed vari-
ables were presented as mean and standard deviation, non-
normally distributed variables as median, minimum, and
maximum values. Continuous variables were compared us-
ing Student t-test or Mann-Whitney U test, and nominal
variables were analyzed using χ2 or Fisher’s exact test as
appropriate. A p-value of <0.05 was assessed as statisti-
cally significant.

Results
Of 779 infants born at a GA of ≤32 weeks during the study
period, 9 were excluded due to major congenital anomalies.
Therefore, a total of 770 preterm infants (mean GA: 28.4
± 1.2 weeks, mean BW: 1061 ± 235 g) were included in our
study. Of these, 584 were singletons, and 186 were twins.
In our study, twins accounted for 24.1% (186/770) of births
≤ 32 GW. Rates of maternal hypertension and SGA sta-
tus were significantly higher in the singleton group than in
the twin group (p<0.001 and p=0.002, respectively). Cae-
sarean delivery was significantly more common in the twin
group compared to the singleton group (p<0.001). There
were no dissimilarities between singletons and twins in the

other demographic and clinical characteristics (p>0.05).
The characteristic of demographics is shown in Table 1
and the characteristic of clinical in Table 2.

Discussion

Although it is well established that twins have a higher
rate of adverse clinical outcomes than singletons and that
infants born ≤ 32 GW are at higher risk for many mor-
bidities, there is still uncertainty about the risks associ-
ated with being a preterm twin [1,3,6,17]. In our study,
twins born ≤ 32 GW had lower rates of SGA and ma-
ternal hypertension and a higher rate of cesarean birth
compared to singletons. Other demographic characteris-
tics and clinical outcomes were similar in singletons and
twins. The frequency of maternal hypertension is reported
to be higher in twin pregnancies than singleton pregnan-
cies, even increasing up to twofold. However, this result
was obtained by evaluating infants born at or near term
[18]. There is less information about the risk of gestational
hypertension for extremely low birth preterm twins. Dif-
ferent results have been reported regarding the prevalence
of hypertension for twins and singletons born before 35
GW [3,4,17]. A study examining preterm neonates born
before 31 GW also showed that rates of hypertension and
SGA were lower in twin pregnancies, similar to our re-
sults [1]. These contradictory results may be due to the
difference in GA, because the frequency of gestational hy-
pertension and subsequent SGA of the newborn increases
after 34 weeks of gestation [17-19]. Therefore, twins born
≤ 32 GW should be evaluated separately. According to
our results, the higher frequency of maternal hypertension
in singletons than twins may arise as a result of risk factors
such as early delivery due to hypertension, preeclampsia
history in previous pregnancies and in the family, or the
presence of renal disease [17,18]. In addition, the lower
rates of maternal hypertension and SGA status in twins
may be due to placental factors. In twins, placental vas-
cular lesions associated with placental hemorrhage, low
rates of retroplacental hemorrhage and placental maternal
vascular malperfusion, and high rates of cesarean deliv-
ery may affect the frequency of placental pathology le-
sions. Therefore, the etiopathogenesis of preterm birth in
twin pregnancies may occur through mechanisms different
from those involved in singleton pregnancies [20]. As our
data does not include placental evaluation and some other
risk factors, we cannot comment on the results. Although
placental histopathological findings and other possible ad-
ditional risk factors that we could not evaluate may be
associated with negative outcomes, there was no dissim-
ilarity between the groups in our study in terms of neg-
ative neonatal outcomes. The similar clinical outcomes
suggest that GA and BW are the dominant factors asso-
ciated with neonatal outcomes [20]. Infants born by ce-
sarean section have higher morbidity than infants of the
same GA born vaginally [6]. However, our results indi-
cated that all morbidity and mortality, including respira-
tory morbidities, were similar in the singleton group and
the twin group, which had a high cesarean rate. In late
preterm twins, respiratory and other morbidities may in-
crease with the higher cesarean rate. This is because the
main cause of respiratory distress in late preterm infants
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Table 1. Demographic Characteristics

Variable Singletons (n = 584, 75.9%) Twins (n = 186, 24.1%) p

Maternal age, yearsa 28.5 ± 6.4 28.7 ± 6.1 0.683
Gestational age, weeksa 28.4 ± 1.2 28.3 ± 1.1 0.133
Birth weight, ga 1049 ± 230 1090 ± 214 0.141
Male sex, n (%) 291 (49) 101 (54.3) 0.069
SGA, n (%) 69 (11.8) 13 (6.9) 0.002*
Maternal hypertension, n (%) 143 (24.4) 3 (1.6) <0.001*
Maternal diabetes, n (%) 28 (4.8) 6 (3.2) 0.163
Antenatal steroid, n (%) 403 (69) 122 (65.5) 0.099
Need for delivery room resuscitation, n (%) 145 (24.8) 50 (26.8) 0.089
Cesarean delivery, n (%) 474 (81.1) 177 (95.1) <0.001*

*Statistically significant (p<0.05), a Mean ± standard deviation, SGA: Small for gestational age

Table 2. Clinical Characteristics

Variable Singletons (n = 584, 75.9%) Twins (n = 186, 24.1%) p
1-minute Apgar scorea 5 (1-7) 5 (1-7) 0.714
5-minute Apgar scorea 8 (2-9) 7 (3-9) 0.458
ENS, n (%) 15 (2.5) 4 (2.1) 0.833
LNS, n (%) 89 (15.2) 31 (16.6) 0.162
RDS, n (%) 346 (59.2) 113 (60.7) 0.244
Cord blood pHb 7.22 ± 0.09 7.22 ± 0.08 0.461
Oxygen support duration, daysb 25.1 ± 16.1 23.6 ± 12.6 0.114
NRS duration, daysb 8 ± 7.7 7.9 ± 6.4 0.184
MV duration, daysb 4.3 ± 3.6 3.8 ± 2.3 0.091
Moderate/severe BPD, n (%) 101 (17.3) 35 (12.2) 0.246
ROP, n (%) 60 (10.2) 16 (8.6) 0.326
IVH (stage≥3), n (%) 42 (7.2) 15 (8) 0.415
NEC (stage≥2), n (%) 14 (2.4) 3 (1.6) 0.219
PDA, n (%) 222 (38) 76 (40.8) 0.197
Time to full enteral feeding, daysb 16.4 ± 7.5 15.8 ± 6.1 0.148
Length of NICU stay, daysb 56.5 ± 31.8 52.3 ± 29.5 0.182
Mortality, n (%) 98 (16.8) 31 (16.6) 0.942
aMedian (minimum–maximum), bMean ± standard deviation, BPD: Bronchopulmonary dysplasia, ENS: Early-onset neonatal sepsis, LNS:
Late-onset neonatal sepsis, IVH: Intraventricular hemorrhage, MV: Mechanical ventilation, NEC: Necrotizing enterocolitis, NRS: Noninvasive
respiratory support, PDA: Patent ductus arteriosus, RDS: Respiratory distress syndrome, ROP: Retinopathy of prematurity, NICU: Neonatal
intensive care unit.

is transient tachypnea of the newborn due to the inability
to excrete fetal lung fluid, and cesarean delivery rises the
risk of transient tachypnea of the newborn [6,21]. However,
the main cause of respiratory morbidity in preterm infants
born ≤ 32 GW is the lack of surfactant production due
to lung immaturity and the resulting RDS [3,4,8]. There-
fore, these very preterm infants have a greater need for
respiratory support due to RDS compared to late preterm
and term infants. This results in increases in morbidities
of prematurity (PDA, BPD, ROP, IVH, NEC, length of
hospital stay, and mortality. In the very preterm group
especially, GA and BW are the main factors influencing
infants’ clinical outcomes rather than twin or singleton
status [7]. Therefore, the fact that GA and BW were sim-
ilar in both groups may explain why we did not observe
a difference in clinical outcomes [8,22]. Twins born be-
tween 22 and 37 GW may have lower mortality compared
to singletons at the same GA [17,23,24]. On the contrary,
some preterm studies have shown that being a singleton or
twin does not affect mortality [1,19,20]. In fact, the main

reason for these different results is that the twins and sin-
gletons included the groups had different GA and BW.
This is the primary reason for the different results in twin
and singleton studies, especially in very preterm (GA ≤
32 weeks) infants. Evaluations should compare twins and
singletons matched for GA and BW [8]. In this respect,
as indicated by our study results, preterm infants born at
similar GA and BW and receiving the same standard of
postnatal care may have similar clinical outcomes regard-
less of being twins or singletons [5,25]. Furthermore, over
the years, technological advances have contributed to im-
provements in clinical outcomes. For example, advances in
MV and NRS practices, ANS use, developments in twin-
twin transfusion therapy, and determining the appropriate
target oxygen saturation level have significantly reduced
morbidity and increased survival among preterm infants
[8,26]. Therefore, it is necessary to determine whether
these evolving approaches have changed the clinical out-
comes of twins and singletons. The power of our study is
the size of our example population. One of the limitations
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of our study is that it was conducted in a single center.
Thus, our findings demonstrate the results of patients with
more uniform treatments and treatment strategies com-
pared to a multicenter study. In addition, we were unable
to evaluate data related to neurodevelopmental outcomes.
Another limitation is the retrospective study design. In
conclusion, this study evaluating preterm infants born ≤
32 GW revealed no difference between twins and singletons
in terms of morbidities, prematurity, or mortality. This
may be due to advances in current treatment approaches
in prenatal and postnatal care and/or the similar GA and
BW in the groups. Nonetheless, preterm infants, espe-
cially twins, may face a higher incidence of neonatal mor-
bidity and more extended hospital stays. The indication
for preterm delivery should be well justified; if not safe for
mother and baby, it should be avoided. The pregnancy
should be continued for as long as it remains beneficial for
the mother and fetus.

Ethics approval
Ethics committee (Zekai Tahir Burak Womens Health Ed-
ucation and Research Hospital, 88/2018) approval was ob-
tained before the study, which was conducted in accor-
dance with the Declaration of Helsinki.
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