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Introduction: To examine the relation of weight and parity with glucose intolerance during pregnancy.
Methods: This study was a prospective cohort survey of 365 women at 24-38 weeks of gestation who were attending the 
antenatal clinic in Istanbul Bakırköy region, between 1st January 2009 and 31st December 2009. Risk factors were deter-
mined using a questionnaire, and two steps oral glucose tolerance test (OGTT) were routinely performed. The statistical 
analysis was performed using Kruskal Wallis test, Mann-Whitney U test, Chi-square test and Oneway Anova test, Tukey HSD 
test. P<0.05 value was statistically significant.
Results: Pregestational weight, gestational weight gain and parity of the women with GDM were significantly higher, and 
educational status was significantly lower than other groups (p<0.01).
Discussion and Conclusion: Pregestational obese women and women who had higher gestational weight gain higher risk 
of GDM. Patient education is important for preventive medicine practice.
Keywords: Gestational diabetes mellitus; impaired glucose tolerance; risk factors.

Diabetes mellitus (DM) is a metabolic disease character-
ized by hyperglycemia, which arises from an insufficient 

release of insulin and/or its inadequate effect due to various 
etiological reasons [1]. Gestational diabetes mellitus (GDM) is 
defined as impaired glucose tolerance that occurs for the first 
time or is noticed during pregnancy [2–5]. GDM is the most 
common metabolic disorder in pregnancy and is observed in 
3%-7% of all pregnancies [4]. However, this frequency varies 
according to race, ethnic group, family history, age, number 
of births, obesity and diagnosis. It is one of the leading causes 
that significantly increase morbidity and perinatal mortality 
of the mother and the fetus during pregnancy.	

Obesity, the presence of GDM in previous pregnancies, 
given birth to newborns weighing more than 4000 gr, 
family history of diabetes and polycystic ovary syndrome 
(PCOS) are risk factors for the development of GDM [6]. In-
sulin resistance is frequently seen in obese individuals [7]. 

Most of the GDM risk factors (such as race, family history, 
maternal age) are irreversible factors. The severity of GDM 
is directly related to weight gain during pregnancy. Weight 
gain during pregnancy can be modified by nutrition edu-
cation, diet changes and exercise. Since it is associated with 
poor perinatal outcomes in patients with GDM receiving 
drug therapy, approaches to control weight gain in pa-
tients may be promising [8].
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Materials and Methods 
This study was planned as a prospective, case-controlled 
study. Approval of the Ethics committee of Istanbul Bakirkoy 
Sadi Konuk Training and Research Hospital was obtained. 
Between January 1, 2009 and December 31, 2009, 365 
pregnant women who applied to the Gynecology and Ob-
stetrics Clinic of Sadi Konuk Training and Research Hospital 
and volunteered to participate were included in this study. 

The defined risk factors for gestational diabetes mellitus 
(GDM) are smoking, lack of exercise, parity, age of the preg-
nant woman, previous GDM history, first degree relatives 
having DM, history of giving birth to a large baby weigh-
ing more than 4000 grams, having a history of fetal loss, 
pre-pregnancy body mass index exceeding 26 kg/m2 and 
hypertension. These risk factors were questioned in the 
whole case group. 

In line with the main goal of this study, weight gain during 
pregnancy was questioned. Pregnant women with Type I or 
Type II DM, multiple pregnancies, established the diagnosis 
of endocrinopathy, kidney and liver disease, and pregnant 
women using drugs that could affect insulin secretion or 
sensitivity was not included in the study group.	

Pregnant women at their 24-28 gestational weeks were 
admitted to our pregnancy polyclinic for GDM screening, 
and 50 g oral glucose loading test was performed. A 100 g 
Oral Glucose Tolerance Test (OGTT) was applied one week 
later to the patients whose glycemic levels in venous serum 
ranged between 130-195 mg/dl after 50 g oral glucose load-
ing test. The threshold values in OGTT were 95 mg/dl (5.3 
mmol/L) for serum fasting glucose,180  mg/dl (5.3 mmol/L) 
at the first, 155 mg/dl (8.6 mmol/L) at the second, 140 mg/
dl (7.8 mmol/L) at the third hours  which were diagnostic 
criteria of Carpenter and Coustan [9], as suggested by ADA 
in 2003 [9]. Two glycemic values exceeding threshold values 
or any glycemic value exceeding 200 mg/dL (11.1mmol/L) 
established the diagnosis of gestational diabetes. 

If only a single glucose value exceeded the threshold value, 
then the repetition of the test at 32-34 weeks is recom-
mended. If only fasting blood glucose was at its maximum 
level in OGTT, namely over 126 mg/dl, and then fasting 
blood sugar was measured again on another day. If the re-
sult was still higher than 126 mg/dl, then the diagnosis of 
GDM was made. [11]. Although there is no clear definition in 
the literature for patients with glucose levels exceeding a 
single threshold value of  100 g in OGTT, this condition was 
evaluated as impaired glucose tolerance.

Plasma glucose levels were measured in the Central Labo-
ratory of Bakirkoy Sadi Konuk Training and Research Hospi-
tal using a glucose oxidase method and an automatic de-

vice. (Hitachi model 917: Inter-sample exchange rates (CV) 
at 93.33 mg/dl and 238.6 mg/dl average concentrations of 
0.90% and 0.77%, respectively). In-sample exchange rates 
(CV) are 98.9 mg/dl and 253,4, respectively. Average con-
centrations were 1.62% and 1.70%, respectively).

In addition, weight gain was recorded by asking pregnant 
women who applied for 50 g OGTT test about their pre-
pregnancy weights, and weights at admission to record 
weight gain. Their Body Mass Indexes (BMIs) were calcu-
lated by dividing their pre-pregnancy weight (kg) by the 
square of their height (mt). Pre-pregnancy BMIs were eval-
uated as recommended by the WHO Committee of Experts 
in 1995 as follows [12]. (<19.8 kg/m2 = Thin, 19.8-26 kg/m2 
= Normal, 26-30 kg/m2 = Overweight, >30 kg/m2 = Obese) 

Arterial blood pressures were measured from the right arms 
of the pregnants with a mercury sphygmomanometer, at 
least 15 minutes after resting. Pregnant women with two 
positive values in 100 gr OGTT were referred to the Internal 
Medicine Endocrinology Outpatient Clinic of Sadi Konuk 
Training and Research Hospital. Their appropriate dietary 
therapy and/or insulin treatment were initiated, and they 
were followed up by both outpatient clinics. 

For statistical analyses, NCSS 2007 & PASS 2008 Statistical 
Software (Utah, USA) program was used. One-way Anova 
test and Tukey HSD test were used for the comparison of 
the quantitative data showing normal distribution among 
the groups. Kruskal Wallis test and Mann- Whitney U test 
were used for the comparison of non-normal parameters 
between groups. The chi-square test was used to compare 
qualitative data. The results were evaluated within a 95% 
confidence interval and a significance level of p<0.05.

Results
The demographic characteristics of the cases are shown 
in Table 1.

The distribution of the risk factors of the cases is shown in 
Table 2 and Figure 1.

The distribution of weight, height and BMI levels of the 

Table 1. Distribution of descriptive characteristics 

		  Min-Max	 Mean±SD 

Age	 17-43	 27.78±4.68
Gravida	 1-7	 2.42±1.48 (2)
Parity	 0-6	 1.10±1.26 (1)
Abortion	 0-2	 0.24±0.49 (0)
Curettage	 0-2	 0.08±0.32 (0)
Gestational weeks	 23-38	 28.43±2.82
Years of education	 0-16	 6.30±3.05 (5)
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cases before and after pregnancy is shown in Table 3 and 
Figure 2.

Normal glucose tolerance (NGT) was observed in 59.5% of the 
cases; 24.9% had impaired glucose tolerance (IGT), and gesta-
tional diabetes was seen in 13.2% of the cases. (Table 4, Fig. 3)

A statistically significant difference was found between the 
mean ages of the patients according to glucose tolerance 
types (p<0.01). The mean ages of the patients in the GDM 
group were significantly higher when compared with the 
NGT and IGT groups (p=0.001; p<0.01). There was no sig-
nificant difference between the mean ages of NGT, and IGT 
groups (p>0.05).

A statistically significant difference was found between 
the number of pregnancies of the cases according to glu-
cose tolerance types (p<0.05). The gravida numbers of the 
GDM group were significantly higher than the NGT group 
(p=0.006; p<0.01). There was no significant difference be-
tween the gravida numbers of the patients according to 

Table 2. Distribution of risk factors

		  n	 %

Smoking status
	 Yes	 41	 11.2
	 No	 324	 88.8
Exercising
	 Yes	 115	 31.5
	 Hayır	 250	 68,5
Familial diabetes
	 Yes	 180	 49.3
	 No	 185	 50.7
Diabetes in previous pregnancy
	 Yes	 5	 1.4
	 No	 360	 98.6
Hypertension in a previous pregnancy 
	 Yes	 35	 9.6
	 No	 330	 90.4
Fetal death (IUMF)
	 Yes	 5	 1.4
	 No	 360	 98.6
LGA infant
	 Yes	 20	 5.5
	 No	 345	 94.5

LGA: large for gestational age; IUMF: intrauterine fetal death.

Table 3. Distribution of weight, height, and BMI levels before and 
after pregnancy 

		  Min-Max	 Mean±SD

Pre-pregnancy weight	 44-90	 62.15±10.10
Post-pregnancy weight	 53-104	 72.55±10.64
Weight gain during pregnancy 	 4-24	 10.41±4.11
Height	 150-175	 159.62±5.23
Pre-pregnancy  BMI 	 18-36.9	 24.41±3.96
Post-pregnancy  BMI 	 21.8-40.3	 28.56±4.11
BMI Difference	 1.5-9.0	 4.15±1.69

		  n	 %

Pre-pregnancy BMI 
	 Low weight	 40	 11.1
	 Normal weight	 221	 61.4
	 Overweight	 99	 27.5
Post-pregnancy BMI 
	 Normal weight	 101	 28.1
	 Overweight	 259	 71.9

Figure 1. Distribution of risk factors.
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Figure 2. Distribution of pre-, and post-pregnancy BMI levels.
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other glucose tolerance types (p>0.05). 

There was a statistically significant difference between par-
ity numbers of the cases according to glucose tolerance 
types (p<0.01). The parity numbers of the GDM group were 
significantly higher than the NGT and IGT groups (p=0.001; 
0.025; p<0.01; p<0.05). There was no significant difference 
between NGT and IGT groups as for parity numbers (p>0.05).

There was no significant difference between the number 
of miscarriages and curettages according to glucose toler-
ance types (p>0.05). 

There was a statistically significant difference between the 
years of education according to the types of glucose toler-
ance (p<0.01). The duration of education of the GDM group 
was significantly shorter than the NGT and IGT groups 
(p=0.001; 0.008; p<0.01). There was no significant differ-
ence between NGT and IGT groups for years of education 
(p>0.05). (Table 5)

There was no significant difference between the number 
of abortions and curettages according to glucose toler-
ance types (p>0.05). There was a statistically significant dif-
ference between the years of education according to the 
types of glucose tolerance (p<0.01). The duration of edu-
cation of the GDM group was significantly lower than the 
NGT and IGT groups (p=0.001; 0.008; p<0.01). There was no 
significant difference between the education periods of 
NGT and IGT groups (p>0.05). (Table 5)

There was a significant difference between the rates of 
smoking according to the types of glucose tolerance 
(p<0.05). Cigarette smoking rates were significantly lower 
in the IGT group than in the other groups. There was no 
significant difference between smoking rates of NGT and 
GDM groups (p>0.05).

There was a significant difference between exercise rates 
according to glucose tolerance types (p<0.01). Exercise 
rates of cases in the IGT group were significantly lower than 
the other groups. There was no significant difference be-
tween the exercise rates of NGT and GDM groups (p>0.05).

There was no significant difference between the preva-
lence of diabetes in the family according to glucose toler-
ance types (p>0.05).

A significant difference was found between the incidence 
of diabetes in the previous pregnancies according to the 
types of glucose tolerance (p<0.01). While 10.2% of the 
GDM group had diabetes in their previous pregnancies; 
none of the cases in the NGT and IGT groups had diabetes 
in their previous pregnancies

Figure 3. Distribution according to glucose tolerance types.

Gestational diabetes

Impaired glucose tolerance

Normal glucose tolerance

13.05%
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Table 4. Distribution of glucose tolerance types

		  n	 %

Normal Glucose Tolerance
	 Yes	 217	 59.5
	 No	 148	 40.5
Impaired Glucose Tolerance
	 Yes	 91	 24.9
	 No	 274	 75.1
Gestational Diabetes
	 Yes	 48	 13.2
	 No	 317	 86.8

Table 5. Evaluation of descriptive features according to glucose tolerance types

		  NGT	 IGT	 GDM	 P
		  Mean±SD 	 Mean±SD 	 Mean±SD 	

+Age (yrs)	 27.48±4.48	 27.25±4.17	 30.06±5.77	 0.001**

++Gravida	 2.25±1.26 (2)	 2.60±1.90 (2)	 2.88±1.46 (2)	 0.032*

++Parity	 0.94±1.05 (1)	 1.19±1.54 (1)	 1.67±1.43 (1)	 0.006**

++Abortion	 0.24±0.49 (0)	 0.25±0.53 (0)	 0.20±0.40 (0)	 0.970
++Curettage	 0.08±0.28 (0)	 0.15±0.47 (0)	 0.00±0.00 (0)	 0.070
+Years of education	 6.66±2.82 (5)	 6.00±2.75 (5)	 5.20±4.15 (5)	 0.001**

+ One-way ANOVA test; ++ Kruskal Wallis test; * p<0.05; ** p<0.01.
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There was a significant difference in the rate of hyperten-
sion in the previous pregnancies according to the types of 
glucose tolerance (p<0.01). The incidence of hypertension 
in the previous pregnancies of the NGT group was signif-
icantly lower than the other groups. There was no signifi-
cant difference between the rates of hypertension in the 
previous pregnancies of the cases in the IGT and GDM 
groups (p>0.05).

There was no significant difference between the incidence 
of IUMF according to glucose tolerance types (p>0.05). 
There was a significant difference in the incidence of large 
babies in the previous pregnancies according to the types 
of glucose tolerance (p<0.05). In the NGT group, the inci-
dence of infants large for their gestational age (LGA) in pre-
vious pregnancies was significantly lower than in the other 
groups. There was no significant difference between the 
incidence rates of LGAs in the previous pregnancies of the 
cases in the IGT and GDM groups (p>0.05). (Table 6)

There was a significant difference between pre- and post-
pregnancy weights of the patients according to glucose 
tolerance types (p<0.01). The weights of the pregnants in 
the GDM group were significantly higher than the NGT and 
IGT groups. (Table 7) 

There was a significant difference between BMI levels of 
the cases before and after pregnancy, according to glucose 
tolerance types (p<0.01). The GDM, NGT and IGT groups 
were all significantly different from each other. (Table 8)

A statistically significant difference was found between the 

weight differences of the patients according to glucose tol-
erance types (p<0.01). The weight difference in the GDM 
group was significantly higher than the NGT and IGT groups 
(p=0.001; p=0.008). A significant difference was not observed 
between NGT and IGT groups (p>0.05). (Table 9, Fig. 4) 

There was a statistically significant difference between 
BMI differences of patients according to glucose tolerance 
types (p<0.01). The BMI difference in the NGT group was 
significantly lower than the IGT and GDM groups (p=0.013; 
p=0.003). A significant difference was not seen between 
GDM and IGT groups (p>0.05).	

There was a statistically significant difference between the 
groups according to BMI classification before pregnancy 
(p<0.01). The rate of overweightness before pregnancy 
was higher in the GDM group.  However, the rate of normal 

Table 7. Evaluation of pre-, and post-pregnancy weights, and BMI levels according to glucose tolerance types 

		  NGT	 IGT	 GDM	 p
		  Mean±SD	 Mean±SD	 Mean±SD

Weight
	 Pre-pregnancy 	 61.41±9.7	 61.16±9.71	 67.24±10.85	 0.001**
	 Post-pregnancy 	 71.38±10.32	 71.49±8.34	 79.75±12.86	 0.001**
BMI
	 Pre-pregnancy 	 23.75±3.34	 24.85±4.38	 26.61±4.83	 0.001**
	 Post-pregnancy 	 27.61±3.92	 29.61±3.92	 31.59±5.44	 0.001**

One-way ANOVA test; **p<0.01.

Table 8. Evaluation of pre-, and post-pregnancy weights, and BMI levels according to glucose tolerance types

		  NGT	 IGT	 GDM	 P
		  Mean±SD	 Mean±SD	 Mean±SD	

Weight differences  	 9.98±3.94	 10.33±3.62	 12.51±4.98	 0.001**
BMI differences	 3.85±1.51	 4.44±1.77	 4.97±1.96	 0.001**

One-way ANOVA test; **p<0.01.

Table 6. Evaluation of risk factors according to glucose tolerance 
types

		  NGT	 IGT	 GDM	 p
		  n (%)	 n (%)	 n (%)	

Smoking 	 32 (14.3)	 4 (4.3)	 5 (10.2)	 0.038 
Exercise 	 82 (36.6)	 10 (10.9)	 23 (46.9)	 0.001 
Familial diabetes	 111 (49.6)	 39 (42.4)	 30 (61.2)	 0.103
In previous pregnancy				  
    Diabetes 	 0 (0)	 0 (0)	 5 (10.2)	 0.001 
    Hypertension	 12 (5.4)	 14 (15.2)	 9 (18.4)	 0.002 
    IUMF  	 5 (2.2)	 0 (0)	 0 (0)	 0.203
    LGA infant	 6 (2.7)	 9 (9.8)	 5 (10.2)	 0.012 

Chi-square test; *p<0.05; **p<0.01.
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weight was higher in the IGT group. 

There was a statistically significant difference between the 
groups according to BMI classification after pregnancy 
(p<0.01). The rate of overweightness after pregnancy was 
higher in the GDM group when compared with NGT and 
IGT groups.

Discussion
Gestational diabetes mellitus (GDM) is one of the serious 
obstetric problems that affect the mother and the baby 
during pregnancy. When the participants were grouped 
according to glucose tolerance rates, normal glucose toler-
ance was observed in 59.5%, impaired glucose tolerance in 
24.9%, and gestational diabetes in 13.2% of the cases.

GDM is the most common metabolic disorder in preg-
nancy and is observed in 3%-7% of all pregnancies [4]. 
There are no large series of studies on this subject in our 
country. In a study of 1000 pregnant women published in 
1996 by Yalcin HR et al. [13] from Ankara, the frequency of 
GDM was found to be 6.6%. In another study published in 
Trabzon, including 807 pregnant women, the prevalence 
of GDM was found to be 1.23% [14]. In both studies, 50 
g glucose screening test and 100 g OGTT were applied. 
In the study conducted in Ankara, the threshold value for 
50g OGTT was taken as 130mg/dl and the threshold value 
of 140mg/dl was cited in the report from Trabzon [13, 14].

The difference between the findings can be attributed to 

the choice of threshold values and given that they were 
determined in different geographical regions. In our study 
group, according to the recommendations of ADA's Com-
mittee of Experts in 2003, when the threshold values de-
fined by Carpenter and Coustan [9] were used, the incidence 
of GDM was determined as 13.2%. The incidence of GDM 
varies with race, ethnic group, family history, age, number 
of births, obesity and diagnostic criteria used. Since our 
hospital serves Bakırköy and its surroundings, this value 
can be considered as a value belonging to the population 
in Bakırköy and its environs.

While investigating a characteristic feature that can be 
modified with local environmental conditions, demo-
graphic characteristics, gene pool, and socio-cultural 
characteristics, it is necessary to conduct studies in larger 
series. Although given that GDM is below 5% in many pop-
ulations, which suggests that screening is unnecessary, 
screening seems to be worthwhile when the increase in the 
population in Bakırköy and its environs is considered [15].	

In this case, screening, diagnosis and treatment of GDM 
are a public health problem. Therefore, many opinions 
have been suggested in GDM screening. Naylor et al. [16] 
reported that the incidence of GDM is less than 2% of the 
pregnant women without any risk factors. In this case, it is 
important to question the risk factors. In a study performed 
in Kayseri, Cihan et al. [17] found the incidence of GDM, ac-
cording to Carpenter and Coustan criteria as 11.4%.

We found that pregnant women with GDM were relatively 
older, and the rates of gravida, parity, GDM, and hyperten-
sion in previous pregnancy were higher. There was no sig-
nificant difference between the groups concerning the in-
cidence of abortion and curettage. In the study of Naheed 
et al., it was reported that the most common risk factor as-
sociated with GDM was the presence of diabetes in the first 
degree relatives of the patients who underwent screening 
tests according to ADA criteria after risk factor screening 

Table 9. Evaluation of BMI classifications according to groups

		  NGT	 IGT	 GDM	 p
		  n (%)	 n (%)	 n (%)

Pre-pregnancy  BMI 
	 Low Weight	 30 (13.4)	 5 (5.7)	 5 (10.2)	 0.001**
	 Normal Weight	 141 (62.9)	 64 (73.6)	 16 (32.7)	
	 Overweight 	 53 (23.7)	 18 (20.7)	 28 (57.1)	
Post-pregnancy BMI 
	 Normal Weight	 76 (33.9)	 20 (23.0)	 5 (10.2)	 0.002**
	 Overweight	 148 (66.1)	 67 (77.0)	 44 (89.8)	

Chi-square test was used; **p<0.01.

Figure 4. Distribution of weight differences.
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(Naheed et al. 2008). Risk factors that are detected less 
frequently were reported as a history of miscarriage and 
grand multiparity [18].

The mean years of education of the participants were 
6.30±3.05 years (median, 5 years). There was a statistically 
significant difference between the groups concerning the 
educational level (p<0.01). The duration of education in 
the GDM group was significantly lower than the NGT and 
IGT groups (p=0.001; 0.008; p<0.01). This situation can 
be attributed to the positive change in health behaviors 
as the education level increases. Along with the increase 
in education level, eating habits change positively and 
awareness of going to a doctor for control during preg-
nancy enhances. 

The financial possibilities of the patients affect their eating 
habits and access to a doctor during pregnancy and in all 
other conditions. In this respect, the cases were not homo-
geneous in our study. Studies should be carried out in larger 
series by adding these variables. In this way, the variable 
which mostly affects glucose metabolism can be deter-
mined in GDM or pregnancy. In a study by Maria Lindqvist et 
al. [19] unemployment and low educational level were found 
to be associated with an increased risk of GDM.

When the clinical features of normal and pregnant women 
with GDM were compared, pregnant women with GDM 
were statistically significantly more obese (p<0.01). In 
obese pregnant women, the rate of cesarean and labor 
induction, hypertension, preeclampsia, stillbirth and risk 
of GDM are increased [20]. GDM and obesity are the most 
common metabolic disorders during pregnancy. Adipose 
tissue also has an endocrine function and is effective in 
many steps of metabolism, especially in the metabolism of 
glucose with adipocytokines, such as adiponectin, resisting 
and leptin.

There are more and more new findings of adipocytokines 
that are revealed every day. Even after pregnancy, there is 
an increase in insulin secretion and a decrease in insulin 
sensitivity depending on weight in GDM patients [21]. This 
condition tends to support the endocrine function of adi-
pose tissue.

Concerning risk factors, most of the GDM risk factors are 
innate irreversible factors. In this sense, weight gain during 
pregnancy is important because it is a changeable risk fac-
tor. In our study, we found a significant difference between 
pre- and post-pregnancy weight of cases according to glu-
cose tolerance types. Weight difference in GDM group was 
significantly higher than the NGT and IGT groups. We did 
not find any significant difference between NGT and IGT. 

Preventive medicine is becoming increasingly important 
today. It can be predicted that when the weight gain is kept 
under control by informing the pregnant women starting 
from the first examination, a significant decrease in GDM 
and GDM related complications will be achieved.	

There was a statistically significant difference between the 
groups according to BMI classification before pregnancy. 
We found that the rate of overweight before pregnancy 
was higher in the GDM group. The difference between the 
groups according to BMI classification after pregnancy was 
again statistically significant. The rate of overweight after 
pregnancy was higher in the GDM group than NGT and IGT 
group.

Insulin resistance and related hyperinsulinism develop in 
peripheral tissues with increasing obesity. The results of 
this study point to an increase in fasting insulin levels inde-
pendent of weight in the third trimester of pregnancy and 
a decrease in the suppression of hepatic glucose produc-
tion by insulin infusion [18]. Therefore, given that this effect 
is more pronounced in obese pregnant women, and that 
the incidence of GDM is more common in obese pregnant 
women is consistent with the data in the literature [21].

These findings emphasize the importance of weight gain in 
the management of pregnant women with GDM and sug-
gest that diet and exercise will be promising approaches in 
preventing the development of GDM.

Conclusion
In our study, we found that the weight of GDM cases at the 
beginning of pregnancy was higher than the other groups. 
The difference in weight between the onset and the end of 
pregnancy in the GDM group was significantly higher than 
in the NGT and IGT groups.

The mean gravida and parity numbers of pregnant women 
with GDM were significantly higher than the other groups. 
Preventive medicine is an indisputable concept for both 
individual and public health and the national economy. In 
this context, the main approach should be to determine 
the risk factors of GDM and change the ones that can be 
changed and prevent the emergence of the disease.

Most of the GDM risk factors (such as race, family history, 
maternal age) are irreversible factors. However, the severity 
of GDM seems to be directly related to weight gain during 
pregnancy. Weight gain during pregnancy can be altered 
by nutrition education, diet and exercise. Since it is asso-
ciated with poor perinatal outcomes in patients with GDM 
receiving drug therapy, approaches to control weight gain 
should be seriously considered [8].



362 Toklucu et al., Epidemiological Characteristics of Patients with Glucose Intolerance and Gestational Diabetes / doi: 10.14744/hnhj.2018.77699

Ethics Committee Approval: Approval of the Ethics committee 
of Istanbul Bakirkoy Sadi Konuk Training and Research Hospital 
was obtained.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: G.T.; Design: G.T.; Data Col-
lection or Processing: G.T., M.H.; Analysis or Interpretation: A.K.; 
Literature Search: G.T.; Writing: G.T.

Conflict of Interest: None declared.
Financial Disclosure: The authors declared that this study re-
ceived no financial support.

References
1.	 American Diabetes Association. Diagnosis and Classification 

of  Diabetes Mellitus; Diabetes Care 2005;28:37–42. [CrossRef ]

2.	 Metzger BE1, Coustan DR. Summary and recommendations 
of the Fourth International Workshop-Conference on Gesta-
tional Diabetes Mellitus. The Organizing Committee. Diabetes 
Care 1998;21:B161–7.

3.	 Hanna FW, Peters JR. ,Screening for gestational diabetes; past, 
present and future., Diabetes UK. Diabetic Med 2002;19:351–8.

4.	 King H. Epidemiology of glucose intolerance and gesta-
tional diabetes in women of chilbearing age. Diabetes Care 
1998;21,B9–13.

5.	 O’Sullivan JB, Mahan CM. Criteria for oral glucose tolerence 
test in pregnancy. Diabetes 1964;13:278–85.

6.	 Perkins JM, Dunn JP, Jagasia SM. Perspectives in gestational 
diabetes mellitus: a review of screening, diagnosis, and treat-
ment. Clin Diabetes 2007;25:57–62. [CrossRef ]

7.	 Fujioka S, Matsuzawa Y, Tokunaga K, Tarui S. Contribution of 
intrabdominal fat accumulation to the impairment of glu-
cose and lipid metabolism in human obesity. Metabolism 
1987;36:54–9. [CrossRef ]

8.	 Cheng YW, Chung JH, Kurbisch-Block I, Inturrisi M, Shafer S, 
Caughey AB. Gestational weight gain and gestational diabetes 
mellitus: perinatal outcomes. Obstet Gynecol  2008;112:1015–
22. [CrossRef ]

9.	 American Diabetes Association. Gestational diabetes mellitus. 
Position statement of the American Diabetes Association. Dia-
betes Care 2004;27:S88–S90. [CrossRef ]

10.	Janice Falls, Lorraine Milio. Endocrine Disease in Pregnancy. 

İn: Brandon J.B, Amy E. H editors. The Johns Hopkins Manuel 
of Gynecology and Obstetrics. 2th ed. Philadelphia: Lippincott 
Williams and Wilkins; 2002. p. 162-182.

11.	Thomas R. Moore. Diabetes in pregnancy. In Creasy RK, Resnik 
R, editors. Maternal- Fetal Medicine. 5th ed. Philadelphia: WB 
Saunders Company; 2004. p. 1023–61.

12.	Physical status: the use and interpretation of anthropometry. 
Report of a WHO Expert Committee. World Health Organ Tech 
Rep Ser 1995;854:1–452.

13.	Yalcin HR, Zorlu CG. Threshold value of glucose screening 
tests in pregnancy: could it be standardized for every popula-
tion? Am J Perinatol 1996;13:317–20. [CrossRef ]

14.	Erem C, Cihanyurdu N, Deger O, Karahan C, Can G, Telatar M. 
Screening for gestational diabetes mellitus in northeastern 
Turkey (Trabzon City). Eur J Epidemiol 2003;18:39–43. [CrossRef ]

15.	Uludağ S. Gebelikte Diabet taraması. Ne zaman ? Nasıl yapıl-
malı ?. Beş Yıllık Bilimsel Etkinlikler Kitabı 1999; s271–6.

16.	Sermer M, Naylor CD, Gare DJ, Kenshole AB, Ritchie JW, Farine 
D, et al. Impact of time since last meal on the gestational glu-
cose challenge test. The Toronto Tri-Hospital Gestational Dia-
betes Project. Am J Obstet Gynecol 1994;171:607–16. [CrossRef ]

17.	Cihan G, Mahmut Tuncay Ö, Cem B, Mustafa B. Prevalence of 
Gestational Diabetes in Pregnant Women Applying to Gyne-
cology and Obstetrics Clinic of Erciyes University Medical 
Faculty Hospital. [Article in Turkish]. Erciyes Medical Journal 
2009;31:323–30.

18.	Shirazian N, Mahboubi M, Emdadi R, Yousefi-Nooraie R, Fazel-
Sarjuei Z, Sedighpour N, et al. Comparison of different diag-
nostic criteria for gestational diabetes mellitus based on the 
75-g oral glucose tolerance test: a cohort study. Endocr Pract 
2008;14:312–7. [CrossRef ]

19.	Maria Lindqvist, Margareta Persson, Marie Lindkvist, Ingrid 
Mogren.  No consensus on gestational diabetes mellitus 
screening regimes in Sweden: pregnancy outcomes in rela-
tion to different screening regimes 2011 to 2012, a cross-sec-
tional study, BMC Pregnancy Childbirth 2014;14:185. [CrossRef ]

20.	Sivan E, Chen X, Homka Cj Reece EA, Baden G. Longitudinal 
study of carbohydrate metabolism in healty obese pregnant 
women. Diabetes Care 1997;20:1470–5. [CrossRef ]

21.	Glazer NL, Hendrickson AF, Schellenbaum GD, Mueller BA. 
Weight Change and the Risk of Gestational Diabetes in Obese 
Women. Epidemiology 15:733–7. [CrossRef ]

https://doi.org/10.2337/diacare.28.suppl_1.S37
https://doi.org/10.1046/j.1464-5491.2002.00684.x
https://doi.org/10.2337/diaclin.25.2.57
https://doi.org/10.1016/0026-0495(87)90063-1
https://doi.org/10.1097/AOG.0b013e31818b5dd9
https://doi.org/10.2337/diacare.27.2007.S88
https://doi.org/10.1055/s-2007-994349
https://doi.org/10.1023/A:1022585101209
https://doi.org/10.1016/0002-9378(94)90072-8
https://doi.org/10.4158/EP.14.3.312
https://doi.org/10.1186/1471-2393-14-185
https://doi.org/10.2337/diacare.20.9.1470
https://doi.org/10.1097/01.ede.0000142151.16880.03

