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Objective: The aim of this study was to research the rates of diabetes 
mellitus (DM) and the risk factors that may play a role in the predic-
tion of this condition by evaluating patients with the diagnosis of ges-
tational diabetes mellitus (GDM) at the 6th-12th postpartum months. 
Material and Method: Among 109 cases who had been invited to 
the hospital for oral glucose tolerance test (OGTT) at the 6th-12th post-
partum months, 84 cases (77%) were enrolled in the study. To the 
78 patients that were found to be appropriate according to the study 
criteria, 75 gr OGTT was administered. Patients who had new preg-
nancies during the period of postpartum screening, and those with 
previously diagnosed DM were excluded from the study.
Results: While the results of 23 cases (29.5%) included in the study 
were normal, 27 cases (34.6%) were diagnosed with DM and 28 cases 
(35.9%) were diagnosed as having an impaired glucose tolerance and 
/or impaired fasting glucose (IGT/IFG). Among patients diagnosed 
with DM, the history of DM in the first degree relatives (n=21, 77.8%, 
p=0.018), body mass index before pregnancy (mean=30.1±4.4, 
p=0.009) and insulin requirement for the treatment of GDM (n=25, 
92.6%, p<0.05) were determined at higher rates. In the logistic re-
gression analysis, multiparity (OR=2) and insulin requirement during 
pregnancy (OR: 7.27) were found to be the predictive factors in the 
development of postpartum DM. 
Discussion: In this study, the determination of high rates of DM de-
velopment in the postpartum period after GDM demonstrates the ne-
cessity of augmentation in efforts to increase the screening rates after 
delivery and to increase the patients’ acknowledgement of this topic.
(J Turkish-German Gynecol Assoc 2010; 11: 89-94)
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Amaç: Bu çalışmada gestasyonel diyabetes mellitus (GDM) tanısı 
alan hastaların postpartum 6-12.aylar arasında değerlendirilmesi so-
nucunda diyabetes mellitus (DM) saptanma oranları ve bu durumun 
öngörülmesine katkısı olabilecek risk faktörlerini araştırmak amaç-
lanmıştır. 
Gereç ve Yöntemler: Postpartum 6-12. aylar arasında oral glikoz to-
lerans testi (OGTT) için hastaneye davet edilen 109 hastadan 84 (%77) 
olgu çalışmaya başvurdu, çalışma kriterlerine uygun 78 hastaya 75 gr 
OGTT uygulandı. Postpartum tarama zamanında tekrar gebelik tespit 
edilen veya daha önce DM tanısı alan hastalar çalışma dışı bırakıldı. 
Bulgular: Çalışma kapsamındaki hastalardan 23 (%29.5) olgunun 
sonuçları normalken; 27 olguya (%34.6) DM, 28 (%35.9) olguya bo-
zulmuş glikoz toleransı ve/veya bozulmuş açlık glikozu tanısı ko-
nuldu. DM tanısı alan hasta grubunda 1.derece akrabalarda DM 
öyküsü (n=21, %77.8, p=0.018), gebelik öncesi vücut kitle indeksi 
(ortalama=30.1±4.4, p=0.009) ve GDM tedavisi için insülin gereksi-
nimi (n=25, %92.6, p<0.05) daha fazla oranda tespit edildi. Yapılan 
lojistik regresyon analizi sonucunda multiparite (OR=2) ve gebelikte 
insülin tedavisi gereksiniminin (OR: 7.27) postpartum DM gelişimi için 
öngörü faktörleri olarak değerlendirilebileceği tespit edildi.
Sonuçlar: Bu çalışmada GDM sonrası postpartum dönemde yüksek 
oranlarda DM gelişiminin tespit edilmesi, doğum sonrası tarama oran-
larının artırılması ve hastaların bu konuda bilgilendirilmesi için daha 
çok çaba sarf edilmesinin gerekli olduğunu göstermektedir.
(J Turkish-German Gynecol Assoc 2010; 11: 89-94)
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Abstract Özet

Introduction

Gestational diabetes mellitus (GDM) is defined as the car-
bohydrate intolerance that first develops or is recognized 
during pregnancy (1). It develops due to impairment in the 
mechanisms physiologically compensating the increased 
insulin resistance and decreased insulin sensitivity during 
pregnancy, and the prevalence of GDM has been reported to 

vary between 1-14% in many studies, depending on the popu-
lation characteristics and diagnostic criteria (2). In Turkey, the 
prevalence of GDM has been reported as 4.48% in a study 
using the diagnostic criteria of Carpenter and Coustan (3, 4). 
In a great majority of patients with GDM, glucose tolerance 
returns to normal in the postpartum period. However, if preg-
nancy, which is a diabetogenic period itself, becomes com-
plicated with GDM, the mother will be in the high risk group 



for the development of type 2 diabetes mellitus (DM) in the long 
term. In the postpartum period, the rate of type 2 DM develop-
ment among GDM patients varies, depending on the ethnicity 
and follow-up period, and it is interesting that a prolongation in 
the follow-up period increases this rate. DM is a chronic disease 
that negatively affects the quality of life and continues progres-
sively to destruction. For this reason, important targets in the 
postpartum follow-up of patients with GDM should include 
education of patients about their risks and what they could do 
to prevent or delay the development of DM (5).
In this study, it was aimed to investigate the rate of DM and the risk 
factors that may have a role in the prediction of this condition at 
the 6th-12th postpartum months, following the diagnosis of GDM. 

Material and Method

The records of 335 patients who had been diagnosed with 
GDM and hospitalized for treatment between the dates of 1st 
of January 2005 and 31st of December 2007 were investigated 
for this study. Afterwards, the patients were contacted by tele-
phone. One hundred and nine patients reached were informed 
about the study and the patients were invited to the hospital for 
screening of DM with 75 gr OGTT. Twenty-five of the patients 
were not admitted to the hospital, while 6 of the patients were 
excluded since they were pregnant on admission. As a result, 
78 patients at the postpartum 6th-12th months who had been 
admitted to the hospital and agreed to be included to the study 
were enrolled. 
This study was approved by the local ethics committee. In our 
hospital, GDM screening is performed by a two step method. To 
all pregnant women, 50 gram glucose loading test in 1 hour is 
administered at the 24th-28th weeks of gestation. 100 gram OGTT 
in 3 hours is administered to patients, whose plasma glucose 
(PG) levels are ≥140 mg/dl (2). The diagnosis of GDM is based 
on the Carpenter and Coustan criteria (4).
The variables of the patients included in the study were inter-
rogated after having been classified for 3 periods. The variables 
before pregnancy were regarded as; history of DM in first degree 
relatives, body mass index (BMI) and GDM history in previous 
pregnancies; while the variables during pregnancy were; age, 
number of pregnancies, polyclinic control number, treatment 
modality (diet, insulin), total number of hospitalization days and 
weight gain during pregnancy. The variables of the postpartum 
period were; BMI on admission and at the time of lactation. A 
BMI [weight (kg)/height 2(m2)] below 25 kg/m² was defined as 
normal, while 25-29.9 kg/m² was perceived as overweight and 
above 30 was considered as obese. In this study, patients were 
investigated after having been grouped according to their BMI 
values as below 25 kg/m², between 25-29.9 kg/m² and above 
30 kg/m².
Diagnoses of type 2 DM, impaired glucose tolerance (IGT) and 
impaired fasting glucose (IFG) were made with 75 gram OGTT 
based on the suggestions of the World Health Organization 
(WHO) (6). The patients were divided into 3 groups according to 
their final diagnoses following 75 gram glucose loading test: (1) 

Normal glucose tolerance (NGT) group (Patients with fasting 
plasma glucose (FPG) of <110 mg/dl and the other normal OGTT 
measurement results); (2) IGT/IFG group (Patients with an FPG 
value of between 110-125 mg/dl and following the loading, when 
at the second hour the PG was between 140-199 mg/dl); (3) Type 
2 DM group (Patients with FPG of ≥126 mg/dl or following the 
loading, when at the second hour the PG was ≥ 200 mg/dl).
PG concentrations were measured using the standard glucose 
oxidase method from venous plasma samples (Glucose Ana-
lyzer II, Beckmann-Coulter).

Statistical analysis
All data were recorded and evaluated using the SPSS (Statisti-
cal Package for Social Sciences) program. χ² analysis was used 
for the categorical data. The Mann-Whitney U test was used 
in the comparison of the 2 groups, and the Kruskall-Wallis test 
was used in the comparison of 3 or more groups. Furthermore, 
logistic regression analysis was performed for the calculation of 
risk coefficients. The significance level was set as p<0.05. 

Results

In the evaluation of patients with 75 gram OGTT, while the 
results of 23 cases (29.5%) were normal, the results of 28 cases 
(35.9%) were compatible with IGT/IFG, and in 27 cases (34.6%), 
DM was determined (Figure 1). The clinical and laboratory 
data of patients included in the study have been summarized 
in Table 1 under the headings of variables of before pregnancy, 
during pregnancy and the postpartum period. In the investiga-
tion of patients regarding the presence of risk factors before 
pregnancy, the presence of DM in first degree relatives was at 
the rate of 77.8% (n=21) in patients diagnosed with DM, 64.3% 
(n=18) in patients with IGT/IFG, and 39% (n=9) in patients 
with NGT, and the presence of DM in the family history was 
statistically significantly higher than in other groups of patients 
diagnosed with DM (p=0.018).
In the evaluation of the medical histories of patients, a GDM 

Figure 1. The evaluation rates with 75 g OGTT at the 6th - 12th 
postpartum months 
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history in previous pregnancies was questioned. However, 
since this was the first pregnancy in 14 patients and in 21 mul-
tiparous patients, results of GDM in previous pregnancies in 
only 43 patients could be accessed. In those patients, 6 (7.7%) 
had received the diagnosis of GDM in previous pregnancies, 
but due to the low number of cases, statistical analysis could 
not be performed. 
The mean BMI before pregnancy was calculated as 30.1±4.4 
kg/m² in patients diagnosed with DM, 27.4±4.9 kg/m² in patients 
with IGT/IFG, and 25.4±4.6 kg/m² in the NGT group. The mean 
BMI before pregnancy was statistically significantly higher than 
that in other groups in patients diagnosed with DM (p=0.009). 
The mean BMI before pregnancy was re-evaluated after having 
been grouped, as below 25 kg/m², between 25-29.9 kg/m², and 
above 30 kg/m². This evaluation revealed that the development 
of DM in the postpartum period in patients with a BMI higher 
than 30 kg/m² before pregnancy was significantly higher than 
that of the other 2 groups (p<0.05) (Figure 2). 
In the investigation of variables during the pregnancy period, 
the mean age during pregnancy was 37±2.8 years in patients 
diagnosed with DM, 33.3±5.4 in patients diagnosed with IGT/
IFG, and 23.5±3.5 in patients with NGT. The mean age was 
observed to be lower than the DM group in patients diagnosed 
with NGT and IGT/IFG (p<0.05).
Sixty-four (82%) cases included in the study were multiparous, 
while 14 (18%) cases were primiparous. In the analysis of the 
effects of parity on the diagnosis of postpartum DM, 92.6% of the 

patients diagnosed with DM were multiparous. In the logistic 
regression analysis among patients diagnosed with DM (n=27) 
and other patients (n=51), multiparity was found as a signifi-
cant factor affecting the model (p < 0.05, OR=2).
The insulin treatment rate for GDM was found as 92.6 % (n=25) 
in patients diagnosed with postpartum DM, 57.1% (n=16) in 
patients with IGT/IFG, and 8.7% (n=2) in patients with NGT. 
Among patients diagnosed with DM, the insulin treatment 
rate during pregnancy was found to be statistically significant 
(p<0.05). In the logistic regression analysis, an increase in the 
rate of insulin use increased the risk of development of DM 
development 7.27-fold (p<0, 05 OR=7, 27).
The total number of hospitalization days for blood glucose regu-
lation and the number of polyclinic outpatient admission days 
were similar in all 3 groups. 
The effects of lactation, which is one of the postpartum period 
variables, on the postpartum glycemic status were investi-
gated after having been divided into 2 groups as shorter than 
6 months, or longer than 6 months; however, no significant 
effects of lactation on the postpartum glycemic status was 
observed. 
Postpartum BMI, calculated at the time of enrolment in the 
study was not different between the 3 groups. The cases were 
also investigated for postpartum BMI parameters after having 
been grouped as: lower than 25 kg/m², between 25-29.9 kg/m², 
and above 30 kg/m²; however, no statistically significant differ-
ence was determined (Figure 3).

Table 1. Patients’ clinical and metabolic characteristics [mean ±SD or %(n)]

  NGT IGT/IFG DM p
  (n=23) (n=28) (n=27) 

Variables before pregnancy 

Presence of family history  39% (9) 64.3% (18) 77.8% (21) p=0.018

BMI before pregnancy (kg/m²)  25.7±4.6 27.4±4.9 30.1±4.4 p=0.009

GDM history in previous pregnancies 8.7% (2) 14.3% (4) 0 *

Variables during pregnancy 

Age (year)  23±3.5 33.3±5.4 37±2.8 P<0.05

Parity Primiparous 8.7% (2) 35.7% (10) 7.4% (2) 
p=0.02

 Multiparous 91.3% (21) 64.3% (18) 92.6% (25) 

Insulin treatment  8.7% (2) 57.1% (16) 92.6% (25) p<0.05

Weight gain during pregnancy  (kg)  10.2±5.6 10.1±7 9.2±4.4 p>0.05

Total days of hospitalisation  10.5±9.4 12.9±10 12.9±10.8 p>0.05

Polyclinic control number (0-9) 47.8% (11) 35.7% (10) 44.4% (12) 
p>0.05

 (10-20) 52.2% (12) 64.3% (18) 55.6% (15)

Variables of the postpartum period 

Postpartum BMI (kg/m²)  28.3±5.3 29±4.3 30.7±5.2 p>0.05

Lactation < 6ay 43.4% (10) 14.3% (4) 14.8% (4) 
p>0.05

 ≥ 6ay 56.5% (13) 85.7% (24) 85.2% (23)

NGT: Normal glucose tolerance, IGT/IFG: Impaired glucose tolerance/ Impaired fasting glucose, DM: Diabetes mellitus, BMI: Body mass index 

*Statistical analysis could not be performed, since the number of cases was insufficient 
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Discussion

In this study, in the evaluation of patients with GDM in the 
postpartum 6th-12th months, IGT/IFG was determined at a rate 
of 35.9% and DM was determined at a rate of 34.6%. There are 
many studies reporting the results of screening of postpartum 
DM development among women who had GDM in their preg-
nancies. In the evaluation of these studies, which determined 
the results up to the end of the first year after delivery, similar 
to our study, the reported type 2 DM development rate was 
between 2% and 38%, and the IGT development rate changed 
between 7-21% (7-11). In our study, the higher rates of DM and 
IGT/IFG development than that in the literature may be due to 
differences in populations and follow-up periods of studies, 
variations in patient populations, and/or diagnostic criteria, as 
well as the limitations of this study. 
The lack of determination of diabetes and glucose intolerance 
in the included patients before pregnancy is one of the limita-
tions of this study. The possibility of the presence of diabetes or 
impaired glucose tolerance before pregnancy among patients 
diagnosed with GDM may explain these high rates in the post-
partum period. Another limitation of this study is that auto-anti-
bodies defining the presence of type DM were not determined. 
Hence, this high rate includes all DM cases. However, since 
the rate of type 1 DM among all patients diagnosed with DM is 
as low as 2.3%-9.3% in studies with follow-up periods ranging 
between 1-10 years in the literature, the high rate of DM we 
determined in the postpartum first year cannot be explained 
with this factor alone (16-19).
In the study of Costa et al. on the Spanish population, the preva-
lence of type 2 DM at the 2nd -12th postpartum month period was 

determined as 2%, which is lower than that in the literature and 
in our study. The reason for this may be ethnic origin, as well as 
the use of the 1985 WHO criteria to diagnose DM with OGTT in 
this study (11). In the study of Lam on the Chinese population, 
in the postpartum first year, the rate of DM diagnosis following 
GDM was reported as 5%, and the rate for IGT diagnosis was 
found to be 8%. The differentiation of this study from our study 
and other studies and the reason for the low DM prevalence 
in this study was probably the exclusion of cases with normal 
results on the first glycemic status evaluation at the sixth week 
after delivery (9). 
Despite the presence of studies reporting that ethnic origin does 
not have primary importance, there are studies associating the 
prevalence of postpartum type 2 DM they determined following 
GDM, directly with de novo type 2 DM development rates in the 
population study (5, 12-14). In our country, there is no specific 
screening program for DM except for the pregnancy period. 
A few years ago, in the Turkish Diabetes Epidemiology study 
(TURDEP), the DM prevalence in our adult population was 
defined as 7.2% and the IGT prevalence was defined as 6.7, and 
they have been reported more commonly in women than men 
(15). When the 7.2% DM prevalence reported in TURDEP is con-
sidered, the high rates of postpartum type 2 DM development in 
our patient population cannot be associated with de novo type 
2 DM development.
As in many studies, we also demonstrated the increased risk of 
postpartum DM development following GDM in patients with DM 
in first degree relatives (7, 9, 10, 20). Although the history of GDM 
in previous pregnancies was not a clearly evaluated variable in 
our study, many researchers have defined this variable as a pre-
dicting factor for development of DM in the future (21-23).

Figure 2. The association of BMI before pregnancy with postpartum glycemic status (%, kg/m²)
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When the clinical features of patients in our study were evalu-
ated, it could be stated that the age of the patients diagnosed 
with DM at the postpartum period during index pregnancies 
were significantly higher than that of other patients. Older age 
has been described as a classic risk factor in the development 
of postpartum DM in many studies, and has also been con-
firmed in our study and the importance of cautious follow-up 
of pregnant women who are in an older age group and with 
obesity has been emphasized (21, 24).
In many studies in the literature, the association of parity with 
glycemic status after delivery could not be demonstrated (9, 20, 
23, 25, 26). However, in our study, it has been determined that 
multiparity increases the risk of DM development; but up to 82% 
of the patient population in our study was multiparous, which 
may be the reason for this difference from that in the literature 
(p<0.05 OR=2).
In this study, the rate of incidence of postpartum DM develop-
ment in the first year among patients treated with insulin for 
GDM was found to be higher than that of other patients (p<0.05 
OR=7.27). The necessity of insulin use during pregnancy was 
also defined as a factor with high predictive value for the devel-
opment of DM in the future in the literature (9, 21, 28-30).
The total number of hospitalisation days and polyclinic control 
were evaluated since they consequently show poor glycemic 
control and the necessity of more common assessment, but 
there was no significant difference between patients diagnosed 
with DM and those not diagnosed with DM. 
Nowadays, one of the most important factors affecting human 
health all over the world is obesity. Supporting many previous 
studies in the literature, in this study, the BMI before pregnancy 
was found to be significantly higher among patients diagnosed 
with postpartum DM (16, 21, 29, 31). However, similar to the 

literature, there was no significant difference between patients 
diagnosed with DM and the other patients with regard to weight 
gain during pregnancy and BMI calculated on admission to the 
study, but it was noteworthy that the mean of this variable for 
all patients was 29.4 kg/m². In the studies performed, since the 
development of DM depends on many different mechanisms, it 
has been suggested that obesity cannot be solely blamed as the 
responsible factor in the etiology (25, 32).
In our study, lactation did not have a significant effect on post-
partum glucose tolerance. Similarly, in the literature, although 
the positive effects of lactation on the glycemic status of the 
mother could not be clearly demonstrated, there are stud-
ies demonstrating that it decreases the high feeding rates in 
babies, and the rate of these babies being overweight-obese is 
lower and consequently lactation should be supported in these 
patients (2, 33-35).
Cumulative incidence of postpartum DM shows a fast rise in 
GDM patients in the first 5 years, and in the 5-10-year period, 
and although the increase continues, the acceleration decreas-
es (5). These patients should be followed-up for a longer dura-
tion in order to contribute to the public data. If the results of 
this study, that 1 in every 3 GDM patients receives the diagnosis 
of DM in the first year after delivery and similarly 1 in every 3 
patients also receives the diagnosis of IGT, which is a risk fac-
tor for DM, are taken into account, the most important health 
target for a GDM-diagnosed pregnant woman in the postpartum 
period is the prevention of DM development, which is a chronic 
disease that negatively affects the quality of life, has an expen-
sive treatment and severe complications. 
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