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INTRODUCTION 

The pregnancy rate using assisted reproductive technology (ART) 
has increased significantly in the last four decades. Although ART 
usage rates in infertile patients are reported as 11% in the United 
States of America (USA) , this rate is estimated to be higher (1). 
Twin pregnancy rates due to ART have been reported as 18% in 

the USA (1). After ART applications had their place in reproductive 

biology clinical practice, the incidence of twin birth increased 

up to 1-4% (1-6). Although the increase in pregnancy rates was 

pleasing at first, the significant increase in multiple pregnancy 

rates due to success-oriented practices such as (i) advanced 

age, (ii) high dose drug use, (iii) multiple embryo transfer, both 
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ABSTRACT
Objective: Comparison of the effects of twin pregnancies using assisted reproductive technology (ART) and spontaneous twin pregnancies on 
maternal-fetal parameters.

Methods: A total of 5,670 patients who were deliveried in our clinic between 01.01.2011 and 31.12.2017 were analyzed retrospectively. The feto-
maternal results of 94 mothers who deliveried to twins and their infants were compared.

Results: Of the 5,670 patients who gave birth, 94 were twins (1/60) and 8 were triplets (1/709). Twin births account for 92% of multiple births. The 
incidence of spontaneous twin pregnancy was 1/77 and constituted 79% of all the twin deliveries. The effect of ART on was found to be 21% [17% in 
vitro fertilization (IVF), 4% ovulation induction].

Mean maternal age was 29.25±6.00 years in twin pregnancy deliveries, 28.50±6.09 years in mothers who had spontaneous twin group, and 32.54±5.09 
years in twin births due to ART.

When anemia was excluded, maternal morbidity was 27% in twin pregnancy deliveries. Pre-eclampsia was determined in 19% of the cases and 
anemia in 63%. Delivery before 37 gestational weeks was recorded in 72.3% of IVF twins and 70.2% of spontaneous twins. The rate of live births 
was found to be higher in spontaneously conceived twins (p=0.004). The fetal mortality rate was 5.4% in spontaneous twin pregnancies and 20% in 
twin pregnancies with ART (p=0.003). The perinatal mortality index was determined to be 81 in spontaneously conceived twins, and 250 in the twin 
pregnancies obtained with ART (p=0.006). 

Conclusion: Premature birth and fetal mortality rates are higher in twin pregnancies obtained with ART than in spontaneous twins. The mortality 
associated with multiple pregnancies may be reduced with preventive measures such as low-dose gonadotropin use, single embryo transfer, and 
multifetal embryo reduction.
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maternal mortality and maternal mortality. It leads to increased 
morbidity, as well as fetal morbidity and mortality (6,7). Parallel 
to the increase in the rates of gestational diabetes, gestational 
hypertension and preeclampsia in women who conceive after ART, 
a significant increase in the prevalence of preterm labor, low birth 
weight infants, respiratory distress syndrome and cerebral palsy 
draws attention (2,6-11). This study was carried out retrospectively 
in order to draw attention to the increase in maternal, fetal and 
perinatal mortality and morbidity rates in twin pregnancies due to 
ART. Spontaneous twin pregnancies were included in the control 
group, and maternal, fetal and perinatal morbidity and mortality 
differences were compared with twins due to ART.

METHODS 
This retrospective study was conducted after the approval of the 
Ethics Committee of Hatay Mustafa Kemal University (approval 
number: 06, approval date: 05/09/2019). The files of 5,670 pregnant 
women who admitted to our clinic between 01.01.2011 and 
31.12.2017 and gave birth for 20 weeks or later, 500 grams (gr) or 
more were retrospectively analyzed. Patient consent was obtained 
in order to use the registered data of the patients. Multiple 
pregnancy records were made among the pregnant women who 
gave birth, and the clinical and demographic data of the patients 
were recorded. Maternal parameters subjected to registration 
process were; age, form of multiple pregnancy [spontaneous, 
intrauterine insemination, in vitro fertilization (IVF)], gravida, parity, 
abortion, number of surviving children, last menstrual period. The 
fetal parameters recorded were; week of birth, birth weight, mode 
of delivery, 1st and 5th minutes APGAR scores were determined. 
When it comes to maternal complications; physiological anemia 
of pregnancy, preeclampsia and gestational diabetes were 
taken into consideration. As a fetal complication, preterm birth, 
premature rupture of membranes, oligo-polyhydramnios, low 
birth weight baby, birth weight incompatibility, presence of fetal 
anomaly, fetal death were taken into consideration.

Multiple pregnancies with live births were classified as immature, 
premature and mature according to the following criteria; births 
between 20th and 28th weeks were recorded as early preterm 
(immature) births, births between 28th and 37th weeks as preterm 
birth (premature), and births at 37th weeks and above as term 
(mature) births. In the classification made according to fetal birth 
weight; Babies born 2,500 gr and above were considered as 
normal birth weight, babies born below 2,500 gr low birth weight. 
In twin pregnancy deliveries, if there is a difference of 25% or 
more in terms of birth weight between twins, it was recorded as 
discordance. The perinatal mortality index (PMI) was calculated 
according to the formula below.

PMI=

 (Number Of Stillborn Babies+Number of babies 
dying within the first 7 days after birth)

Number of all babies born ( alive and dead)
x1000

Statistical Analysis

SPSS 21 (SPSS Inc. Chicago, Illinois, USA) package program was 
used for statistical analysis of the obtained data. Spontaneous 
and ART twin births were compared with each other in terms of 
clinical, demographic, maternal and fetal complications. Student 
t-test was used for analysis of continuous variables. The obtained 
results were given as mean ± standard deviation or as n (%). Chi-
square (χ2) tests were used for the analysis of non-continuous 
variables. P<0.05 was considered significant.

RESULTS 
Out of 5,670 pregnant women 102 were deliveries due to multiple 
pregnancy. Of the 102 multiple births, 94 (92.2%) were twin and 8 
(7.8%) were triplet births. Seventy-four of the twins (78.7%) were 
spontaneous twins, 20 of them (21.2%) were twin pregnancies due 
to ART. Sixteen of ART twins were obtained due to IVF and 4 of 
them were due to ovulation induction (OI). Among all pregnant 
women, the incidence of multiple pregnancy was 1/56, twin 
pregnancy incidence 1/60, and triplet pregnancy incidence 1/709. 
In our records, there were no quadruplet and quintet pregnancies 
that occurred either due to ART or spontaneously.

While the spontaneous twin birth incidence was 1/77, the 
incidence of twin births due to ART was found to be 1/283.5 (Table 
1a). Average maternal age was found to be 29.25±6.00 years in 
general twin pregnancy deliveries, 28.50±6.09 years for mothers 
who had spontaneous twins, and 32.54±5.09 years for mothers 
with twins due to ART. The average age of mothers who gave birth 
to twins due to ART was found to be higher than mothers who 
gave birth to twins spontaneously (p<0.007) (Table 1a, Graphic 1). 
While 9.46% of spontaneous twins were over 35 years old, 35% of 
ART twins were over 35 years old and the difference was found to 
be significant (p<0.01) (Table 1a, Graphic 2).

Gravida (spontaneous 3.02±1.60; ART 1.64±0.84; p=0.004), parity 
(1.72±1.30; 0.43±0.76; p=0.001), mean living child (1.49±1.30; 
0.36±0.74; p=0.003) in spontaneous twins was found to be 

Graphic 1. Average maternal age in spontaneous and ART twin 
pregnancies
ART: assisted reproductive technology
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significantly higher than the ART twins (Table 1a, Graphic 3). 
The number of babies born alive was found to be significantly 
higher in spontaneous twin births compared to twin births due 
to ART (95%, 80%, p=0.004, Table 1a, Graphic 4). No significant 
difference was found between spontaneous and ART twins in 
terms of abortion rates (0.33±0.76 vs 0.21±0.43; p=0.51). When 
anemia was excluded in all twin pregnancies, maternal morbidity 
was found as 27%. Anemia was detected in 63% of the cases who 
gave birth to twins (61% spontaneous twin, 70% due to ART), and 
19% preeclampsia (20% in spontaneous twins; 15% in twins due 
to ART).

While the week of delivery was 35.18±3.27 weeks in spontaneous 
twins, it was found as 34.27±4.20 weeks in ART twins (Table 1b, 

Graphic 5). When twin births were evaluated in terms of APGAR 
scores, 1st minute APGAR was found as 6.30±1.87 points in 
spontaneous twins and 6.21±2.02 points in ART twins. There was 
no difference between the groups in terms of 1st minute APGAR 
values (p=0.383), while 5th minute APGAR values were 8.12±1.56 
points in spontaneous twins and 7.42±2.11 points in twins with 
ART (p=0.103, Table 1b, Graphic 5).

While the mean birth weight was 2223.87±603.97 g in spontaneous 
twin pregnancies, it was found similar as 2270.50±811.02 g in twin 
pregnancies due to ART (p=0.77). While it was 34% in spontaneous 
twins who were born 2,500 gr and above, it was found as 62.5% 
in ART twins (p=0.031; Table 1b). Low birth weight was found as 
53.57% in spontaneous twin pregnancy deliveries and 18.75% in 

Table 1a.Maternal fetal parameters of twin pregnancy deliveries

 

Spontaneous 
twins

ART twins
p*

IVF twins
Ovulation 
induction

Total

n  (%) n  (%)

Total birth 74 (78.72) 20 (21.27) 0.001 16 (17) 4 (4) 94 (100)

≤20 years old mothers 9 (12) 0 - 0 0 9 (9.6)

≤35 years 67 (90.54) 13 (65)
0,01

9 (56) 4 (9) 80

Above 35 years old 7 (9.46) 7 (35) 7 (44) 0 14

Twin birth caesarean 63 (85) 16 (80)
0.731

12 (75) 4 (100) 78 (83)

Twin birth vaginal birth 11 (15) 4 (20) 4 (25) 0 16 (17)

Live born baby 140 (95) 32 (80) 0.004 25 (78) 7 (87.5) 172 (91.5)

Number of babies alive 136 (97) 30 (93.75) 0.387 23 (92) 7 166 (96.5)

Incidence 1.3/100 3.52/1,000 0.719 2.82/1,000 7.0/10,000 94 (1.66)

Total sectio 4,297 (75.8)

Total vaginal delivery 1,373 (24.2)

All births   5,670 (100)

Maternal parameter

Average maternal age 28.50±6.09 32.54±5.09 0.007 33.8±5.14 28.33±1.53 29.25±6

Gravidite average 3.02±1.60 1.64±0.84 0.004 1.45±0.69 2.33±1.155 2.54±1.59

Parity average 1.72±1.30 0.43±0.76 0.001 0.27±0.65 1±1 1.25±1.27

Abortion 0.33±0.76 0.21±0.43 0.51 0.18±0.40 0.33±0.58 0.28±0.69

Living average 1.49±1.30 0.36±0.74 0.003 0.18±0.60 1±1 1.14±1.26

Maternal complications

Anemia during pregnancy 45 (61) 14 (70) 0.545 10 (62.5) 4 (100) 59 (63)

Preeclampsia-eclampsia 15 (20) 3 (15) 0.845 3 (19) 0 18 (19.15)

Gestational diabetes 1 1

Diabetes mellitus 1 1

Others 4 1 - - - 5

EMR 11 (15) 2 (10) - 2 (12.5) 0 13 (14)

Oligo-anhidroamnios 5 (7) 2 (10) - 2 (12.5) 0 7 (7.4)

Polyhydramnios 1 (1.35) 1 (5)  - 1 (6.25) 0 2 (2.13)

*Statistics of maternal parameters were given as mean ± standard deviation and Student t-test was used to calculate p. Chi-square tests were used for other sta-
tistics. Others: gestational hypertension, gestational diabetes, HELLP syndrome, pregnancy secondary thrombocytopenispontan, gestational thrombocytopenia 
ART pregnancy. 
ART: assisted reproductive technology, EMR: early rupture of membrane, IVF: in vitro fertilization, HELLP syndrome: hemolysis, elevated liver enzymes, and low 
platelet count syndrome
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ART twins (p=0.056). Discordance between fetuses is shown in 
Table 1b as SGA, AGA, LGA. Cleft lip, cleft palate, left ventricular 
cyst in the heart, unilateral polycystic kidney and bilateral 
ventriculomegaly were found as fetal anomalies. Due to the low 
number of cases in terms of fetal anomalies, no comparison could 
be made between the groups.

While both fetuses were stillborn in two of the spontaneous twin 
pregnancies; In the remaining four deliveries, one of the fetuses 
was born alive and the other was dead. Both fetuses were stillborn 
in one of the twin pregnancy deliveries caused by ART. When the 
gender of stillborn twin babies were also evaluated, the rate of 
male babies was found to be higher in both spontaneous and 
ART-induced twins (Table 1b). When all twins were examined, 54% 
of the babies were female. The frequency of female babies was 
found to be higher in spontaneous twins compared to ART twins 
(61%; 30%, respectively; p<0.001; Table 1b).

Fetal mortality rate was 5.4% in spontaneous twin births and 
20% in ART twins (p=0.003). Neonatal mortality rate was 5.4 in 
spontaneous twins; and 6.25 in twins connected to ART. PMI was 
81 in spontaneous twins and 250 in ART twins (p<0.006), 117 in all 
twins.

DISCUSSION

In the USA, 11% of all newborns are reported to occur following 
the infertility treatment (1). 95% (1) of all multiple pregnancies in 
the USA, 99% (3) in the United Kingdom (UK), and 91% in Turkey 
Güler et al. (4) reported to have twin pregnancy births. Of the 102 
multiple births in our clinic, 94 (92.2%) were twins and 8 (7.8%) 
were triplets. Our data are consistent with literature data. It has 
been reported that 18% of twin births in the USA, 18% in the UK, 
23.3% in Australia and 41% in Italy were caused by ART (1,3,12,13). 
It was found that 74 (78.72%) of the twins born in our clinic were 
spontaneous and 20 (21.27%) developed with ART, our findings 
were consistent with the literature. Güler et al. (4) reported that 
66.6% of the twins were with ART and 33.4% were spontaneous. 
We found that 16 (80%) of ART twin births were caused by IVF 
and 4 (20%) of them were caused by OI. Among all pregnant 
women, the incidence of multiple pregnancy was 102/5670 (1/56), 

twin pregnancy incidence 94/5670 (1/60), and triplet pregnancy 
incidence 8/5670 (1/709) (Table 1a). Twin births constitute 3-4% 
of all births in the USA (1), Bardis et al. (3) reported that 1.45% 
of them were twin pregnancy births in Australia. Güler et al. (4) 
stated the rate of twin birth as 2.7% in their study. Samani et al. (5) 
reported the rate of multiple births in Iran as 1.48%. Spontaneous 
twin birth rate has been reported as 0.6% to 2.79% (14), and the 
rate of twin births among those who underwent ART has been 
reported as 6.8% to 8.44% (3,5,15).

In studies, the average age of mothers who gave birth to twins 
with ART was found to be higher than the age of mothers who 
gave birth spontaneously (3,4,12). In Australia, Wang et al. (12) 
reported that 25.8% of spontaneous twins are 35 years old and 
over, and 45.2% of ART twins are over 35 years old. In our study, 
9.46% of spontaneous twins were over 35 years old, while 35% of 
ART twins were over 35 years old (p=0.010, Table 1a, Graphic 2).

In the gravida, parity, living child examination, it is reported in 
the literature that ART is predominant in mothers who gave 
birth to primipara twins, and spontaneous twins are dominant 
in multipara. It has been reported that the number of surviving 
children of mothers who gave birth to twins spontaneously is 
higher (7,10,12,13). Gravida, parity, and the mean of living children 

Graphic 2. Distribution ratio of maternal age below and above 
35 years in spontaneous and ART twin pregnancies
ART: assisted reproductive technology

Graphic 4. The ratio of live born babies and living babies in 
spontaneous and ART twin pregnancies
ART: assisted reproductive technology

Graphic 3. Gravida, parity, living child average in spontaneous and 
ART twin pregnancies
ART: assisted reproductive technology, avg.: average
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were found to be higher in spontaneous twins compared to ART 
twins (Table 1a, Graphic 3, 4). In our study, we obtained findings 
compatible with the literature.

The rate of preterm birth (<37 weeks) in twin pregnancy deliveries 
ranges between 36.58% and 79% (2,8,9). It has been reported that 
preterm delivery in ART pregnancies is higher than spontaneous 
twin pregnancy deliveries due to ART procedure and the 
underlying reasons (6,7,12,13,16,17). In our study, the week of 
delivery was 35.18±3.27 weeks in spontaneous twins; 34.27±4.20 
weeks in ART twins, similar to the literature. It has been reported 
that the live birth rate is lower in ART twin pregnancy births than 
in spontaneous twin pregnancy births (11-13). In our study, the 
number and rate of babies born alive were found to be higher 
in spontaneous twins (95%; 80%, respectively; p=0.004, Table 1a, 
Graphic 4).

In the literature, it has been reported that maternal morbidity and 

complications are higher in ART pregnancies than in spontaneous 

pregnancies (11-13). Preeclampsia rate was reported as 19.6% in 

ART pregnancies and 13.6% in spontaneous pregnancies (8,11,13). 

In twin pregnancy deliveries, when anemia was excluded, we 

found maternal morbidity 27%, anemia 63% and preeclampsia 

19%. No significant difference could be found between maternal 

complications in spontaneous twin pregnancy delivery and ART 

twin pregnancy deliveries, this may be due to the low number of 

our cases.

There are publications reporting that baby birth weight is 

significantly higher than spontaneous twin pregnancy births in 

ART-induced twin pregnancy deliveries (3,11) and there are also 

publications reporting that there is no difference (4,6,12,13). There 

was no significant difference between the groups in terms of birth 

weight. In spontaneous twins, births of 2,500 gr and above were 

found to be 34%; It was 62.5% in ART twins (p=0.031; Table 1b). 

The reason may be that mothers who were pregnant with ART had 

better perinatal follow-up than mothers who were spontaneously 

pregnant. There was no significant difference between the 

groups in terms of the presence of discordance between fetuses. 
Comparison could not be made in terms of fetal anomalies due to 
the low number of cases.

There are publications (13) reporting that APGAR 1st-5th minute 
scores are higher (4) or no difference (12) in spontaneous twin 
pregnancy deliveries. We also did not find any difference between 
1st-5th minutes APGAR values  (Table 1b).

There was no significant difference between the groups in terms 
of the sex of twin babies born alive. When the gender of stillborn 
twin babies was evaluated, male baby gender was found to be 
81.25% (Table 1b). This is because in fetal life, female sex fetuses 
are more prone to survival than male sex fetuses. Özkan et al. 
(18) reported male gender as 54% in his study on fetal autopsies. 
When all twins were examined, 57.5% of the babies were female 
babies. Yumru et al. (19) reported the male baby gender at birth as 
52%. In our study, the frequency of female babies was found to be 
higher in spontaneous twins compared to ART twins (spontaneous 
60.7%; ART 44%).

While neonatal death was reported as 2.1% in ART pregnancies 
in twins; this rate is 1.8% in spontaneous pregnancies (12). In our 
study, neonatal mortality was 5.4% in spontaneous twins; 6.25% 
of twins born with ART; fetal mortality was 5.4% in spontaneous 
twin pregnancy and 20% in ART twins (p=0.003). In singleton, twin 
and multiple pregnancy deliveries resulting from ART; it has been 
reported that perinatal mortality and morbidity are higher than 
spontaneous pregnancy deliveries (3,6,12,13). We found PMI as 
117 in all twins, 81 in spontaneous twins, and 250 in ART twins. Our 
findings are consistent with the literature data.

Study Limitations 

The limitations of our study are the retrospective nature of our 
study and the low number of our cases as 94. We hope that 
the studies on a much larger number of cases will contribute 
significantly to this issue.

CONCLUSION
We can list the measures that can be taken to reduce the 
maternal and fetal negative effects of ART-related multiple 
pregnancies as follows: Single embryo transfer should be done 
in IVF. In cases where 3 or more follicles develop during OI and 
intrauterin insemination, IVF application or cycle cancellation 
should be performed. In IVF cycles, ovarian stimulation should 
be done with low dose gonadotropin. Embryo cryopreservation 
is required for cycles with hyperstimulation in IVF. While the 
patient is preparing for IVF, estradiol level should be kept 
below 3,000 pg/mL as much as possible. We can reduce the 
occurrence of multiple pregnancies due to ART by using 
analogues instead of human chorionic gonadotropin and 
embryo cryopreservation in triggering ovulation in cases where 
estradiol level is 3,000 pg/mL ≤.

Graphic 5. Spontaneous ART birth rates above 37 weeks and 
below 36 weeks and below 34 weeks in twin pregnancies
ART: assisted reproductive technology
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