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ABSTRACT
Objectives: Diabetes mellitus is the most common metabolic complication in pregnancy and increasing worldwide.  
In Europe, it occurs in 3–5% of pregnant women. The rate of twin pregnancy has been increased similarly to gestational 
diabetes mellitus (GDM). Twin pregnancy is associated with a higher complication rate compared to singleton pregnancy. 
The growing prevalence of GDM and twin pregnancy has given rise to their increasing concurrent presentation.

Material and methods: The retrospective analysis included 212 twin-pregnant patients. The analysis excluded cases of 
miscarriage and early fetal death in the first trimester of pregnancy. The influence of GDM on the condition of newborns 
and mothers after delivery was analyzed. For statistical analysis R 3.6.2 software was used.

Results: No statistically significant relationship between GDM and Non-GDM group and periparturient complications was 
found. Birth weight was significantly higher in the GDM G2 group. Apgar Score was the lowest in the GDM G1 group. In the 
group of larger newborns of the GDMG1 group respiratory distress syndrome (RDS) , a higher incidence of second-degree 
intracranial bleeding and grade II of preterm retinopathy were observed. There was no statistically significant relationship 
between GDM G1, GDM G2 and other neonatal complications.

Conclusions: In summary, our results indicate that GDM in twin pregnancy does not increase the risk of cesarean section 
but increases some neonatal complications. In conclusion women with twin pregnancies complicated by GDM require 
specialist care during pregnancy and childbirth should take place in a third-level reference center.
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INTRODUCTION
Diabetes mellitus is the most common metabolic com-

plication in pregnancy and increasing worldwide. In Eu-
rope, it occurs in 3–5% of pregnant women. That increase 
is mainly due to older maternal age, rising rate of obesity 
and more stringent diagnostic criteria [1, 2]. There are two 
types of diabetes in pregnancy: gestational diabetes mellitus 
(GDM) when hyperglycemia is first diagnosed in pregnancy  
and pregestational diabetes mellitus (PGDM) when woman  

with any type of diabetes is pregnant. [3, 4] In Poland ges-
tational diabetes mellitus is diagnosed according to rec-
ommendations of the Polish Diabetes Society of 2020. The 
gestational diabetes mellitus is divided into diabetes treated 
by lifestyle modification with diet therapy (GDM G1) and 
diabetes treated by insulin therapy (GDM G2).

Hyperglycemia has a great influence on the devel-
opment of the fetus and the condition of the newborn. 
Adverse perinatal outcomes include macrosomia, birth 

https://orcid.org/0000-0002-4415-2343
https://orcid.org/0000-0001-8531-2684
https://orcid.org/0000-0001-7479-5940
https://orcid.org/0000-0003-1312-4523
https://orcid.org/0000-0002-6437-8411
https://orcid.org/0000-0003-0939-4539


130

Ginekologia Polska 2023, vol. 94, no. 2

www. journals.viamedica.pl/ginekologia_polska

injury, greater rate of surgical deliveries, risk of neonatal 
severe respiratory distress syndrome and neonatal meta-
bolic disorders such as hypoglycemia, hyperbilirubinemia, 
hypocalcemia [3, 5, 6].

The rate of twin pregnancy has been increased similarly 
to GDM. It is mainly caused by greater use of assisted re-
productive technology and shift toward an older maternal 
age [2].Unfortunately twin pregnancy is also associated 
with a higher complication rate compared to singleton 
pregnancy. Women with twin pregnancy are exposed to 
miscarriage, gestational diabetes mellitus (GDM), hyperten-
sion, anemia, placenta previa, placental abruption, preterm 
labour, premature rupture of membranes [2, 7, 8]. The grow-
ing prevalence of GDM and twin pregnancy has given rise 
to their increasing concurrent presentation [3].

Some studies have shown an increased risk for ges-
tational hypertension, preeclampsia, cesarean section  
in women with twin pregnancy and GDM compared to 
women with twin pregnancy without GDM [8]. The aim 
of our study is to assess whether the increased risk associ-
ated with twin pregnancy is exacerbated in the presence of 
GDM. One of the most frequent complication of newborns 
is respiratory distress syndrome (RDS) which remains a sig-
nificant health problem. Does gestational diabetes mellitus 
significantly increase the risk of its occurrence? In addition, 
we want to show whether the type of GDM (GDM G1 or GDM 
G2) has an influence on the type of pregnancy complications  
and condition of the newborns.

MATERIAL AND METHODS
A retrospective analysis of computer documenta-

tion was performed on patients with multiple twin preg-
nancies, who gave birth in the Department of Maternal  
and Fetal Medicine, Gynecology and Neonatology in Bydgo-
szcz over the period 2014–2018, as well as of computer neo-
natal documentation of newborns — a total of 212 patients.

The study was based on the diagnosis from the Hospital 
Treatment Information Card and diabetes consultations 
during hospitalization.

In order to identify fetuses based on medical records  
and to facilitate statistical calculations, a division into a larg-
er and smaller newborn was introduced in the analyses 
of the condition of the newborn, neonatal complications  
and congenital abnormalities. 

In the analysis cases of miscarriage, early fetal death 
in the first trimester of pregnancy and patients who were 
treated during pregnancy in the Department of Maternal 
and Fetal Medicine, Gynecology and Neonatology but de-
livered in other units were excluded.

The analysis of quantitative variables (i.e., expressed  
in number) was performed by calculating the mean, stand-
ard deviation, median, quartiles, minimum and maximum.

The analysis of qualitative (i.e., non-numeric) variables 
was performed by calculating the number and percentage 
of occurrences of each value.

The comparison of the values of qualitative variables  
in the groups was performed using the chi-square test (with 
Yates’s correction for 2 × 2 tables) or the Fisher’s exact test 
where low expected frequencies appeared in the tables.

The comparison of the values of quantitative variables 
in two groups was performed using the Mann-Whitney test.

The comparison of the values of quantitative variables  
in three or more groups was performed using the Kruskal- 
-Wallis test. After detecting statistically significant differ-
ences, post-hoc analysis with Dunn’s test was performed 
to identify the statistically significantly different groups.

The comparison of the values of quantitative vari-
ables in two repeated measurements was performed with  
the Wilcoxon test for bonded pairs.

A significance level of 0.05 was adopted in the analysis, 
so all p values below 0.05 were interpreted as showing 
significant relationships.

RESULTS
In twin pregnancies complicated by gestational diabe-

tes, increased pregnancy supervision is obligatory, both 
on the part of obstetrics and diabetes. The distribution of 
twin pregnancies in terms of the time of labour is similar 
in the group with gestational diabetes and in the group 
without diabetes.

In the group with gestational diabetes there was no case 
of preterm labour before the 28th week of pregnancy. Four 
pregnancies were finished before 32 weeks of gestation, but 
no statistically significant correlation was found between 
GDM and delivery before 32 weeks of gestation.

Vast majority of patient, both with and without GDM, 
gave birth in the period 33–37 t.c. In both groups, more 
than one third of patients gave birth after 37 weeks of preg-
nancy. There was no statistically significant relationship 
between GDM and intrauterine death. There was no as-
sociation between GDM in twin pregnancies and the type 
of delivery. In both cases, caesarean section was by far the 
most popular choice (Tab. 1).

There was no statistically significant relationship be-
tween GDM and complications of early puerperium such 
as: puerperal anemia, blood loss requiring blood transfu-
sion, perinatal hysterectomy, pre-eclampsia, eclampsia, 
post-dural syndrome, endometritis, postpartum depression.

Birth weight was significantly higher in the group of 
patients treated with insulin than in the group without 
insulin in the case of the smaller children of the couple 
(Fig. 1). In larger children, the birth weight was significantly 
higher in the group with insulin than in the group treated 
with diet, where it was significantly higher than in the 
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group without GDM (Fig. 2). The birth weight of smaller 
newborns was on average: 1,847.8 g (median 1930 g) in 
the GDM G1 group, 2513.3 g (median 2475 g) in the GDM 

G2 group and 2236.0 g (median 2320 g) in the group without 
GDM. The birth weight of larger newborns was on average: 
2,085.6 g (median 2,130 g) in the GDM G1 group, 2,791.3 g 
(median 2,860 g) in the GDM G2 group and 2502.2 g (me-
dian 2,640 g) in the group without GDM. 

The Apgar score in the 5th minute was the best in the 
group without GDM, slightly worse in the group with insulin, 
and the worst in the group without insulin in both smaller 
and larger children. In addition, larger children with GDM 
G1 pregnancies presented lower Apgar scores in the 1st 

minute (Fig. 3 and 4).

Table 1. The gestational age at the end of pregnancy and the type of delivery depending on the occurrence of gestational diabetes mellitus (GDM)

Parameter GDM p

No (n = 177) Yes (n = 33)

Gestational age at birth

Extremely premature delivery 6 (3.4%) 0 (0.0%) p = 0.489

Very premature delivery 11 (6.2%) 4 (12.1%)

Moderately premature delivery 96 (54.2%) 16 (48.5%)

Delivery at the right time 64 (36.2%) 13 (39.4%)

Type of delivery
Natural delivery 22 (12.4%) 1 (3.0%) p = 0.138

Caesarean section 155 (87.6%) 32 (97.0%)
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Figure 1. Weight of the smaller infant from a twin pregnancy 
depending on the onset and type of gestational diabetes mellitus 
(GDM)
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Figure 2. Weight of the larger infant from a twin pregnancy 
depending on the onset and type of gestational diabetes mellitus 
(GDM)
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Figure 3. Apgar score in the 5th minute of life of the smaller infant 
from a twin pregnancy depending on the onset and type of 
gestational diabetes mellitus (GDM)
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Figure 4. Apgar score in the 5th minute of life of the larger infant from 
a twin pregnancy depending on the onset and type of gestational 
diabetes mellitus (GDM)
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The need for respiratory support was the rarest in the 
GDM G2 group: 20.8% in the smaller children and 25%  
in the larger children, slightly more frequent in the group 
without GDM: 26% in the smaller children and 33.9% in the 
larger children, and the most frequent in the GDM group 
G1: 77.8% in both smaller and larger children (Fig. 5 and 6).

In the group of larger newborns, the average duration 
of stay in the Neonatology Department turned out to be 
significantly longer in the case of GDM G1 compared to  
the GDM G2 group and the non-diabetic group and amount-
ed to 26,1 days (median 20), 9 days (median 5) and 11,4 days 
(median 7) respectively. In smaller infants, a similar relation-
ship was not confirmed (p > 0.05 in the Kruskal-Wallis test) 
(Fig. 7 and 8).

There was no statistically significant relationship be-
tween GDM G1, GDM G2, and birth body length, discharge 
weight, and NICU admission in the case of the smaller child 
of the twin pair.

In the group of smaller infants of twin pregnancies com-
plicated by GDM G1, anemia was more frequent (Tab. 2). 
Statistical significance was not demonstrated in the group 
of larger infants. 

In the group of larger newborns from twin pregnancies 
complicated by GDM G1, respiratory distress syndrome 
(RDS) was diagnosed more often. In the group of smaller 
children, there is no significant relationship between GDM 
G1 and RDS. However, it is necessary to consider the more 
frequent incidence of more serious degrees of RDS requir-

ing mechanical support in both groups of newborns with 
GDM G1.

Grade II preterm retinopathy occurred more frequent-
ly in the group of larger infants with GDM G1, but with  
no significant association in the group of smaller infants.  

Table 2. The incidence of anemia of the smaller newborn from 
a twin pregnancy depending on the onset and type of gestational 
diabetes mellitus (GDM)

Complications – 
smaller infant

GDM p

GDM G1  
(n = 9)

GDM G2  
(n = 24)

No GDM  
(n = 177)

Anemia 3 (33.3%) 1 (4.2%) 14 (7.9%) p = 0.044

Figure 8. The length of stay in the hospital of the larger infant from 
a twin pregnancy depending on the onset and type of gestational 
diabetes mellitus (GDM)
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Figure 5. Necessity of respiratory support in the smaller infant from 
a twin pregnancy depending on the onset and type of gestational 
diabetes mellitus (GDM)

Figure 6. Necessity of respiratory support in the larger infant from 
a twin pregnancy depending on the onset and type of gestational 
diabetes mellitus (GDM)

Figure 7. The length of stay in the hospital of the smaller infant from 
a twin pregnancy depending on the onset and type of gestational 
diabetes mellitus (GDM)
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Gestational diabetes G1 and G2 are not associated with 
grade I premature retinopathy.

In the group of larger children with GDM G1 preg-
nancies, a higher incidence of second-degree intracranial 
bleeding was observed, but with no apparent correlation 
in smaller infants. There was no relationship between more 
severe degrees of IVH and GDM G1, GDM G2, both in the 
group of smaller and larger newborns (Tab. 3).

There was no statistically significant relationship be-
tween GDM G1, GDM G2 and other neonatal complications, 
such as: polycythemia, neonatal haemorrhagic disease, neo-
natal hypotrophy, persistent fetal circulation, NEC, pneu-
monia, 1st degree preterm retinopathy, perinatal hypoxia, 
death of a live born newborn , jaundice.

There was no statistically significant relationship be-
tween GDM G1, GDM G2 and birth defects. However, it 
should be considered that patients with diagnosed hemo-
dynamically significant fetal heart defects were transferred 
to highly specialized units with the option of cardiac surgery.

DISCUSSION
Gestational diabetes is a condition of impaired glu-

cose tolerance that was first diagnosed during pregnancy.  
In Poland, all pregnant women are covered by diabetes pre-
vention in line with the Recommendations of the Polish So-
ciety of Gynecologists and Obstetricians. The panel of tests  
in the first trimester of pregnancy includes fasting glycae-
mia, among others. In case of abnormalities, further diag-
nosis is implemented depending on the fasting glycaemia. 

Additionally, an oral glucose loading test is performed 
at 24–28 weeks of gestation. If gestational diabetes is diag-
nosed, the patient is provided with diabetes care, and child-
birth should take place in a third-level reference center [9].

Studies on the impact of diabetes in pregnancy on the 
fetus have shown that maternal diabetes is significantly re-
lated to neonatal RDS, even if the gestational age at delivery 
exceeded 34 + 0 [5, 6].

Perhaps the more frequent preterm infant retinopathy  
in newborns of mothers with GDM results from more fre-
quent respiratory support as the studies of extreme prema-
ture infants show that significant risk factors for retinopathy 
are mechanical ventilation, low gestational age, low birth 
weight, and blood transfusion [10, 11].

Sheehan A. et al. [7] compared the course of single  
and twin pregnancies with and without GDM. It has been 
shown that twin pregnancy, compared to the effects of GDM, 
is the most important risk factor for an adverse perinatologi-
cal outcome, including very premature delivery, cesarean sec-
tion and neonatal complications. GDM in twin pregnancies 
did not increase the risk of neonatal complications, except  
for hypoglycemia. The study of Guillen-Sacoto et al. [12] 
has shown the higher risk for the newborns of severe SGA, 
hypoglycemia, and polycythemia in twin pregnancies. 

The meta-analysis carried out by McGrath et al. [1] did 
not show a relationship between gestational diabetes in twin 
pregnancy and respiratory complications, hypotrophy, or 
disturbed carbohydrate metabolism in the newborn. Never-
theless, newborns from a twin pregnancy complicated with 
GDM showed a slightly lower birth weight and more frequent 
admission to the ICU.

Worse birth status in newborns with GDM G1 twin preg-
nancies compared to GDM G2 and in patients without glucose 
tolerance impairment may result from insufficient compliance 
with dietary recommendations and, consequently, lack of 
glycemic control. Insulin therapy in pregnancy is associated 
with greater discipline of pregnant patients in relation to 
a diet with limited easily digestible carbohydrates. There is 
a known relationship between mechanical ventilation of  
the newborn and preterm retinopathy requiring laser therapy 
[13]. Moderate and late prematurity and its complications 
may be related to inadequate glycemic control and dietary 
adherence in pregnant women. Observational studies by 
Antoniou et al. showed a relationship between the increased 
value of HBA1c at the end of pregnancy and prematurity [14].

CONCLUSIONS
In summary, our results indicate that GDM in twin pregnan-

cy does not increase the risk of cesarean section. Caesarean sec-
tion was the most popular choice in both groups. A higher 
percentage of newborns were born in a severe or moderate 
condition in the group of twin pregnancies complicated by 
GDM. Newborns from twin pregnancies complicated by GDM 
G1 presented respiratory distress syndrome (RDS) more often. 
In conclusion, women with twin pregnancies complicated by 
GDM require specialist care during pregnancy and childbirth 
should take place in a third-level reference center.
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Table 3. The incidence of complications in the larger infant: 
II-degree intracranial bleeding, respiratory distress syndrome,  
II-degree premature retinopathy depending on the onset and type 
of gestational diabetes mellitus (GDM)

Complications  
– larger infant

GDM p

GDM G1  
(n = 9)

GDM G2  
(n = 24)

No GDM  
(n = 177)

II-degree intracranial  
bleeding 2 (22.2%) 0 (0.0%) 4 (2.3%) p = 0.027 

respiratory distress  
syndrome 6 (66.7%) 5 (20.8%) 57 (32.2%) p = 0.041 

II-degree premature 
retinopathy 2 (22.2%) 0 (0.0%) 2 (1.1%) p = 0.02
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