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War and poverty are ‘extraordinary conditions created by human intervention’ and ‘preventable public health problems.’ War and
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being observed as sexual abuse and rape, all kinds of violence and subsequent gynecologic and obstetrics problems with physiological
and psychological courses, and pregnancies as the result of undesired but forced or obliged marriages and even rapes. Certainly,
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with (mellitus or gestational) diabetes.

a surgical delivery by Caesarean section, manual placenta
removal, bleeding after the childbirth (lochia), necessity
of ICU admission, blood injection, stay period and fetal/
neonatal consequences including baby birth information,
e.g., weight and age, Apgar score, infection, infant respiratory distress syndrome, need to revival, hypoglycemia,
neonatal jaundice, need to NICU admission, stay period,
need to insulin and death were analyzed and compared
through all three groups.
It is necessary to remind that in all three groups, necessary information about baby’s condition in terms of consequences/death were gained by 6 weeks after birth and
they were considered as the neonatal consequences.
Statistical Analysis
The gained information was posited as standard deviation
(SD), mean and frequency (percentage).
SPSSTM version 16, was used in this study. Kolmogorov-Simonov test was used to analyze normal distribution
of the quantitative data. One-way Analysis of variance
(ANOVA) along with Tukey test were used to compare the
quantitative variables. The qualitative data were compared
between the two group using chi-square or Fisher exact
test. P < 0.05 was considered significant statistically.

Methods and Materials
In this descriptive-analytical and cross-sectional study,
women at 24-34 weeks of gestation who have experienced
preterm premature rupture of membrane (PPROM) were
grouped into three groups, diabetes-free, with gestational
diabetes and with diabetes mellitus and then were compared in terms of gestational consequences. The study was
conducted at Tabriz Al-Zahra medical and educational
center. The study’s length was considered 15 months (December, 2014 to March, 2015); however, it must be noted
that in some cases the study was continued retrospectively
by 2006. Regarding the retrospective nature of a great part
of the study and lack of an interventional measure in both
diagnosis and treatment procedures there was not any certain moral problem. The patients’ information was kept
confidential.
Given the formula of sample size calculations in prevalence studies, (N = z2×r/d2, z and r were considered 1.96
and 0.03, respectively (according to the references) and α
= 0.05 and 0.01% difference in prevalence rate, the sample
size of 134 people was gained for each group. Thus, the
total sample size was estimated 268 people. Accordingly,
a total of pregnant women were analyzed as follows: diabetes-free (n = 135), with gestational diabetes (n = 99) and
with diabetes mellitus (n = 35).
The inclusion criteria of the study were: pregnant women at 24-34 weeks of gestation, singleton pregnancy, and
necessary information in patients’ medical case and accessibility to contact information of newborns by 6 weeks
after birth.
The exclusion criteria of the study were multiple pregnancies, congenital anomalies, high-risk pregnancies (e.g.
severe pre-eclampsia and eclampsia), placental complications, fetal growth restriction and polyhydramnios.
In this study, women, in their 24-34 weeks of gestation,
with PPROM were studied. Relying on the available information, the pregnant women of the study were divided
into three groups, with diabetes mellitus (refer to definitions), gestational diabetes (refer to definitions) and diabetes-free; the diabetes-free group was matched with two
other groups in terms of age of gestation and gravidity.
Both maternal consequences including infection, chorioamnionitis, bleeding, need to episiotomy, vaginal birth or

Results
A total of 269 patients were studied through three groups:
diabetes-free (n = 135), with gestational diabetes (n = 99)
and with diabetes mellitus (n = 35). No significant statistical difference was found among the three groups in terms
of the average interval between rupture of membrane
and hospital admission (P = 0.35), average gestational age
(P = 0.36).
The hospital stay period before childbirth was significantly different among three groups (P = 0.05) and the difference was significant between diabetes-free and gestational diabetes groups (P = 0.05); with the average hospital
stay period was shorter in the diabetes-free group.
There was a significant statistical difference among the
three groups in terms of the interval between admission
and childbirth (P = 0.04) and this difference was only significant between diabetes-free group and gestational diabetes (P = 0.04), as the average interval between admission and childbirth was shorter in the diabetes-free group
(Table 1).
As the results of this study indicate there were no sig-

Table 1. Interval Between Rupture of Membrane and Hospital Admission, Between Admission and Childbirth, Hospital Stay Period Before
Childbirth, and the Average Gestational Age
Case
numbers

The average interval between
rupture of membrane and
hospital admission

The hospital stay
period before
childbirth

The average
gestational age(week)

The interval
between admission
and childbirth(day)

Diabetes-free

135

0.44± 0.10 (0-8)

4.16±0.47 (1-33)

32.49±2.01 (25-34)

2.06±0.36 (1-24)

Gestational diabetes

99

0.57±0.22 (0-14)

6.13±0.73 (1-43)

32.09±2.51(25-34)

3.75±0.61 (1-29)

Diabetes mellitus

35

0.11±0.07 (0-2)

4.43±1.02 (1-27)

32.51±2.02 (27-34)

2.49±0.89 (1-23)

0.35

0.05

0.36

0.04

Meaningfulness
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nificant differences between the three groups in terms of
number of chorioamnionitis cases (P = 0.20), more than
500 mL bleeding after the childbirth (P = 0.07), childbirth
using Cesarean section (P = 0.07), vaginal delivery with
induction(P = 0.07), the average gravidity (p:0.08), the
average duration of the active phase of vaginal delivery
(P = 0.12), the average child age (P = 0.58), the average apgar score of the first minute (p:0.16), the average Apgar
score of the fifth minute (p:0.95) based on results of chisquare test and one-way ANOVA (Table 2).
The average duration of the latent phase of childbirth
showed a significant difference between the three groups
(P = 0.001). This difference was significant only between
diabetes-free and gestational diabetes groups (P = 0.001),
as the average duration of the latent phase of the vaginal
childbirth was shorter in diabetes-free group.
A significant difference was found among the three
groups in terms of the average interval between rupture of
membrane and childbirth (P = 0.04). This difference was

significant only between the diabetes-free group and gestational diabetes group (P = 0.04); as the average interval
between membrane rupture and childbirth was shorter in
the diabetes-free group.
Manual removal of placenta occurred in one case (1%)
of the gestational group. There was no need to ICU admission in diabetes-free group; while it was observed the
gestational and mellitus groups two (2%) and one (2.1%)
cases, respectively.
Chorioamnionitis for a patient and severe pre-eclampsia
for two patients were reported as the reason for ICU admission. Need to injection of blood byproducts occurred
only in one case (1%) in the gestational diabetes group.
Packed red blood cells were injected in this case.
Dystocia was reported only in a case (1%) in the gestational diabetes group No newborn need insulin injection.
No significant difference in terms of consequences or
death was observed within six weeks postnatal follow-up
(P = 0.61). The most common reason for cesarean section

Table 2. Evaluation of Various Factors
Diabetes-Free

Gestational Diabetes

Diabetes Mellitus

Meaningfulness

3 case (2.2%)

4 case (4%)

3 case (8.6%)

0.20

More than 500 mL bleeding after the childbirth

73 case (54.1%)

67 case (67.5%)

24 case (68.6%)

0.07

Childbirth using Cesarean section

70 case (51.9%)

65 case (65.7%)

3 case (2.2%)

0.07

Vaginal delivery with induction

14 case (21.5%)

21 case (2.2%)

1 case (8.3%)

0.07

The average gravidity

2.04 ± 0.9 (1-6)

1.86 ± 0.67 (1-6)

2.20 ± 1.02 (1-6)

0.08

The average duration of the latent phase of vaginal
delivery (hour)

3.79 ± 1.71 (1-6)

3.69 ± 1.55 (1-6)

2.75 ± 0.75 (1-6)

0.12

32.78 ± 1.81

32.54 ± 2.02 (26-30)

32.80 ± 1.75 (28-34)

0.58

106.40 ± 16.82 (2-672) 64.50 ± 21.90 (1-504)

0.04

Chorioamnionitis

The average child age (week)
The average interval between rupture of membrane
and childbirth (hour)

60.17 ± 11.08 (1-673)

The average Apgar score of the first minute

8.27 ± 1.11 (4-9)

7.97 ± 1.28 (3-9)

8.21 ± 1.07 (5-9)

0.16

The average Apgar score of the fifth minute

9.39 ± 0.95 (5-10)

9.41 ± 0.81 (7-10)

9.44 ± 0.70 (8-10)

0.95

Infection

1 case (0.7%)

2 case (2%)

-

-

Respiratory distress

83 case (61.5%)

66 case (66.7%)

26 case (74.3%)

0.34

Need to revive newborns

27 case (20.0%)

30 case (30.3%)

8 case (22.9%)

0.19

Neonatal jaundice

65 case (41.1%)

48 case (48.5%)

42 case (42.9%)

0.83

Need to NICU admission

105 case (77.8%)

76 case (76.8%)

28 case (80.0%)

0.93

Duration of neonatal hospital stay(day)

6.27 ± 0.83 (1-57)

8.04 ± 1.12 (1-48)

6.07 ± 1.61 (1-46)

3 case

5 case

5 case

Hypoglycemia

0.01

Table 3. Summary of the Reasons for Performing Cesarean Section Surgery in 3 Group
Diabetes-Free
No. (%)
31 (43.7)

Group
Gestational Diabetes
No. (%)
22 (34.3)

Diabetes Mellitus
No. (%)
12 (52.2)

Placenta previa

1 (1.4)

2 (3.1)

0 (0)

Active-phase arrest

3 (4.2)

9 (14.1)

1 (4.3)

Narrow pelvic bone

0 (0)

5 (7.8)

0 (0)

4 (5.6)

4 (6.3)

1 (4.3)

Cause
The history of cesarean section

Fetal distress
Pre-eclampsia
Fetal presentation
Meconium
Colporrhaphy

68

4 (5.6)

1 (1.6)

3 (13)

26 (36.6)

17 (26.6)

4 (17.4)

0 (0)

4 (6.3)

2 (8.7)

2 (2.8)

0 (0)

0 (0)
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Table 4. The Results of 6 Weeks Postnatal Follow-up for 3 Groups

Heart disease
Seizure
Death

Diabetes-Free (135 Cases)
0 (0%)
0 (0%)
3 (100%)

Group
Gestational Diabetes (99 Cases)
1 (20%)
1 (20%)
3 (60%)

in three groups was previous cesarean section (Table 3).
Table 4 summarizes the results of 6 weeks postnatal follow-up for three groups. It is necessary to note that besides
items included in this table, the following items have been
recorded in a number of follow-ups whose cases belonged
to past years:
Among children of 99 mothers with the gestational diabetes, a dysarthria (after 48 months) and a pulmonary
hypertension (after 12 months) were reported. For children of 135 non-diabetic mothers difficulty in walking
and growth retardation (after 12 months) were observed.
Discussion and Conclusion
As a clinical complication, gestational diabetes has been
considered within past 50 years (6). The disease is associated with a high risk of mellitus diabetes type 2 during
their lifetime (6,9). The initial studies have shown that any
failure to treat impaired carbohydrates tolerance during
pregnancy will be followed by a high rate of mother’s morbidity and her child’s morbidity and mortality (7-9). This
study aims at determining and analyzing gestational (maternal and neonatal) consequences in pregnant women
with the diabetes mellitus and gestational diabetes and the
control group.
A few studies have so far dealt with the relationship
between mellitus/gestational diabetes and PPROM occurrence. Köck et al (10) studied about pregnancy retrospectively through two groups including pregnant women
with former gestational diabetes and/or diabetes mellitus
and normal pregnant women; their results showed that
the potential of development of PPROM in first group was
significantly more than that in the second group.
In India, Bhat et al (11) studied 286 pregnant women with gestational diabetes and 292 pregnant women
free from (mellitus or gestational) diabetes in terms of
PPROM occurrence. Their results indicated that the risk
of PPROM in diabetes group was considerably higher
than that in the normal group (more risk by 1.7 times).
In Oman, Al Riyami et al (12) studied 44 pregnant women with PPROM in terms of risk factors that may bring
about this disorder. A significant relationship was reported between PPROM occurrence and gestational diabetes.
As the results of our study suggest, the only significant
difference between the groups in question was shorter stay
period of mothers and faster procedure of vaginal childbirth in the control group in comparison to the gestational
diabetes group and also more cases with neonatal hyperglycemia in the group of diabetes mellitus in comparison
to the control group; whereas no difference was found between the three groups in terms of other variables such
as chorioamnionitis, bleeding after childbirth, Cesarean,

Diabetes Mellitus (35 Cases)
1 (100%)
0 (0%)
0 (0%)

need to induction, need to ICU/NICU admission, manual
removal of placenta, Apgar, neonatal infection, respiratory distress, need to revive newborns, neonatal jaundice,
shoulder dystocia, newborn’s stay period, maternal/neonatal death.
Various studies about the relationship between simultaneous occurrence of diabetes and PPROM and maternal/
neonatal consequences were rare and incompatible:
Hollingsworth et al (13) indicated that the gestational
diabetes has a significant relationship with the PPROM
occurrence and also neonatal sepsis; whereas, our results,
unlike Hollingworth et al (13), showed that there is no
significant relationship between neonatal sepsis and infection and PPROM occurrence in the diabetic women
rather the women in the control group. Magee et al (14)
implied that hypoglycemia is the most prevalent complication of the gestational diabetes in women.
Boriboonhirunsarn et al (15) also reported neonatal hypoglycemia as the most common neonatal complication
related to the maternal diabetes. Likewise, Bhat et al (11)
reported that the neonatal hypoglycemia in patients with
the gestational diabetes was significantly higher than that
in patients in the control group.
As it is seen, findings of the three mentioned studies
were compatible with ours in terms of finding a relationship between PPROM and maternal diabetes and neonatal hypoglycemia. However, it is necessary to say that this
relationship in our study was only found in the diabetes
mellitus rather the gestational diabetes. Although, it is
not possible to point to a certain reason for this, the more
chronic nature of diabetes mellitus in contrast to the gestational diabetes can be effective in this regard.
In their study, Ramírez (16) suggested that the gestational diabetes increases both the infection risk and the
PPROM risk considerably (16). Sheiner et al (17) also
demonstrated that there is a direct and significant relationship between asymptomatic bacteriuria during pregnancy and diabetes mellitus and PPROM; whereas no
difference with the control group was seen in other cases
(other unpleasant gestational consequences). In another
study, Kessous et al (18) showed that there is a relationship
between bacteriuria with streptococcus group B during
pregnancy and chorioamnionitis. At the same time, it was
shown that this type of infection is higher significantly in
patients with the diabetes mellitus rather women without
it. In other words, the diabetes mellitus in such patients
has increased risk of chorioamnionitis in parallel with the
increased risk of bacteriuria.
The results of the three mentioned studies were incompatible with ours in terms of the relationship between
PPROM and diabetes and occurrence of the maternal in-
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fection. It may be due to some preventive measures taken
in our medical centers, because various protocols have
been used in different studies and as a result some variable
consequences were reported.
Hamza et al (19) found a direct relationship between
gestational diabetes and polyhydramnios in women with
PPROM; with the gestational diabetes was associated with
the risk of polyhydramnios leading to PPROM. In our
study some significant statistical differences were found
in the average hospital stay period before childbirth, the
average interval between admission and childbirth, the
average latent phase length of the vaginal childbirth and
the average interval between rupture of membrane and
childbirth in control group in contrast to women with gestational diabetes. They would be justified with the polyhydramnios associated with the diabetic mothers’ pregnancy, which in turn increases the potential of PPROM;
however, since our study is a retrospective one and there
was no access to sonographies of pregnancy, it was not
possible to examine the polyhydramnios in this study.
In Kuwait, Diejomaoh et al (20) studied 177 pregnant
women with the diabetes mellitus. Eight percent of the patients had PPROM, who showed further pregnancy complications.
Tandu-Umba et al (21) studied 2086 pregnant women to
analyze risk factors related to unpleasant (maternal-neonatal) pregnancy consequences. Both PPROM and diabetes mellitus were found major risk factors in this regard.
Zhang et al (22) studied 604 women with gestational diabetes. They concluded that firstly, the potential of PPROM
in this group of patients is increased and secondly, the risk
of occurrence of unpleasant prognosis in this sort of pregnancies will be increased considerably.
It is necessary to remind that, as far as the available information resources show, our study is the first study on
comparing the effect of simultaneous gestational/mellitus
diabetes and PPROM on occurrence of maternal/neonatal consequences separately and in comparison with the
control group. It seems that controlling glucose level plays
a key role in PPROM development and pregnancy complications.
Boriboonhirunsarn et al (15) demonstrated that if diabetes is controlled properly, the potential of both maternal
and neonatal consequences will be declined considerably.
Yu et al (23) the certain diet of diabetic patients decreased PPROM risk in pregnant women considerably.
However, more controlled studies are needed to reach
definite and final results on this area.
Finally, both diabetes mellitus and gestational diabetes
are amongst the most common endocrine glands’ anomalies which can affect negatively the childbirth during the
gestation phase (20).
Marcello et al studied this effect for the first in 1882;
they selected 22 pregnant women with diabetes. The study
made it clear that only children of ten women were born
alive. Researchers found the prevalence rates of abortion
and preterm birth as 30% and 51% of the pregnant women
with diabetes experienced intrauterine fetal death (24).
70

However, thanks to eye-catching advances in maternal
and fetal care, currently the results of pregnancy are in diabetic and normal women. Here the most significant concerns are fetal overgrowth, traumas during childbirth, fetal macrosomia and other neonatal and maternal complications, especially eclampsia. Likewise, the clear increased
prevalence of diabetes type 2 is expected in women with
gestational diabetes and their children; as it is estimated
that half of these women will suffer from diabetes within
20 coming years. Also, a strong relation was found between
the gestational diabetes and their children’s obesity (25).
Our results confirm this considerable difference in the
results of taking care of diabetic pregnant mothers in the
modern time rather the initial studies made already in
this area.
On the other hand, Landon et al (26) indicated that although treating the gestational diabetes, in which glucose
tolerance test is disturbed but fasting blood sugar test is
normal, decreases the chance of pre-eclampsia, but in return it had no effect on other neonatal consequences including hyperbilirubinemia and intrauterine fetal death.
Therefore, in future studies, long-term follow-ups of
mothers and newborns can be considered and the effect
of treatment considering various conditions of patients
can be considered.
Since this study in fact was conducted in order to find
an answer for this question: Is it possible to use an identical protocol for women with gestational or mellitus diabetes
and normal women in the case of PPROM until 34 weeks of
the gestation or complications of pregnancy in this certain
group will restrain this waiting period? Thus in our study,
since the maternal and neonatal complications were not
exacerbated, it is possible to continue pregnancy by 34
weeks of pregnancy through conducting PPROM protocol
without any further risk and the same pregnancy termination indications can be used in people with PPROM and
without diabetes.
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