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Abstract 

Introduction: Gestational diabetes mellitus [GDM] is a disorder of glucose metabolism, with 

varying degrees of clinical severity, that first appears during pregnancy. The aim of this study is to examine 

the association of a history of previous spontaneous abortions and stillbirths with the occurrence of GDM 

in the current pregnancy. 

Material and methods: The study included all pregnant women who underwent an OGTT [Oral 

Glucose Tolerance Test] for the diagnosis of GDM, in the period of 3 years, in the laboratory of the 

University Clinic for Endocrinology, Diabetes and Metabolic Disorders – Skopje. Patients were divided 

into two groups: Study group [with a positive OGTT] and Control group [with negative OGTT]. 

Anamnestic and laboratory parameters were provided by medical documentation. 

Results: The analysis indicated that pregnant women with positive OGTT had a significantly higher 

number of previous miscarriages compared to pregnant women with a negative OGTT [Pearson Chi-

square=8.6521, df=3, p=0.0343].  According to the analysis, pregnant women with a positive OGTT had 

significantly more stillbirths compared to pregnant women with a negative OGTT status [Pearson Chi-

square=9.5779, df=2, p=0.0083]. 

Conclusion: History of previous miscarriages significantly increases the risk of gestational diabetes 

mellitus. A history of one miscarriage significantly increases the likelihood of gestational diabetes mellitus 

by 1.599 times. A history of two miscarriages significantly increases the likelihood of gestational diabetes 

mellitus by 2.339 times. Pregnant women with a positive history of one previous stillbirth are 4.365 times 

more likely to have a positive OGTT status compared to pregnant women who have not had any stillbirths.  
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Introduction  

Gestational diabetes mellitus [GDM] is a disorder of glucose metabolism, with varying degrees of 

clinical severity, that first appears during pregnancy [1]. GDM is one of the most common complications 

in pregnancy. It occurs in 7-25% of pregnancies worldwide [2-4].  

The high prevalence of GDM is of concern due to its association with poor perinatal outcomes, but 

also as a risk for cardiovascular and metabolic complications in later life of mother and child [5-9]. Many 

population-based studies have shown that the incidence of GDM is increasing in parallel with an increase 

of the incidence of type 2 diabetes.  

With an increase in obesity rates, the prevalence of GDM is expected further to increase [10]. It is 

important to detect pregnant women with a high risk for occurence of GDM so they can be diagnosed and 

treated promptly. 

It is estimated that approximately 30% of all pregnancies terminate in miscarriage [11,12], and over 

43 million elective induced abortions are performed worldwide each year [13].  
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Several studies have shown that a history of previous miscarriage (especially recurrent 

miscarriages) is associated with an increased risk of future cardiovascular disease and venous 

thromboembolism [14-17], and women with a previous induced abortion are at increased risk of developing 

metabolic disorders and type 2 diabetes [18-20]. This association may be due to oxidative stress and 

inflammation [19,21], which have also been associated with the development of GDM [22-24]. 

Women with pre-existing diabetes have a 4–5 fold increased risk of stillbirth compared with the 

general obstetric population [25,26]. There is inconsistent data in the literature about the incidence of 

stillbirth in women with gestational diabetes. Several studies have shown an increased incidence of stillbirth 

in patients with GDM, but less than women who had diabetes before pregnancy [27, 28]. 

 

Objectives  

The aim of this study is to examine the association of a history of previous spontaneous abortions 

and stillbirths with the occurrence of GDM in the current pregnancy. 

 

 Material and methods  

This study is a retrospective analytical case-control study. The study included all pregnant women 

who underwent an OGTT [Oral Glucose Tolerance Test] for the diagnosis of GDM, in the period of 3 years, 

in the laboratory of the University Clinic for Endocrinology, Diabetes and Metabolic Disorders – Skopje. 

OGTT is performed according to the recommendations of the International Association of Diabetes and 

Pregnancy Study Groups [29], at the gestational age of 24-28 weeks. After overnight fasting, in the morning, 

75 grams of glucose were given by oral ingestion. The fasting blood glucose levels and glucose levels 1 

and 2 hours after glucose ingestion were measured in venous plasma.  

The cut-off values of glycemia for a positive OGTT are:  

• ≥ 5.1 mmol/l [0’]  

• ≥ 10.0 mmol/l [60’]  

• ≥ 8.5 mmol/l [120’] 

The test is positive (GDM is diagnosed) if one or more glycemia values are equal or higher than 

the cut-off values.  

We divided the patients into two groups:  

Group 1 [Study group]: Patients with a positive OGTT [with gestational diabetes] 

Group 2 [Control group]: Patients with a negative OGTT [without gestational diabetes]  Data 

were provided from medical documentation and questionnaires with anamnestic data of the patients, at the 

University Clinic for Endocrinology, Diabetes and Metabolic Disorders. 

 

Results  

In the period of three years, a total of 668 pregnant women were examined for presence of GDM. 

Based on the results of OGTT, 290 patients [3,4%] were diagnosed with gestational diabetes (positive 

OGTT - studied group), and 378 [56,6%] did not have gestational diabetes [negative OGTT - control group]. 

 In the study group, 210 [72.4%] of the patients reported that they had no previous miscarriages, and 58 

[20%] had one miscarriage. In the control group, 307 patients [81.2%] reported that they had no previous 

miscarriages, and 53 [14%] had one miscarriage. In the study group, there were 16 [5.5%] with 2 previous 

miscarriages. In the control group, there were 10 [2.6%] with 2 previous miscarriages. The descriptive 

analysis of the sample according to the number of spontaneous abortions is given in Table 1. 
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Table 1. Analysis of the sample according to the number of spontaneous abortions and OGTT status 

Number of  

spontaneous abortions 

OGTT status 

Total 
study group 

(positive) 

control group 

(negative) 

0 
N 210 307 517 

% 72.41% 81.22% 77.40% 

1 
N 58 53 111 

% 20% 14.02% 16.62% 

2 
N 16 10 26 

% 5.52% 2.65% 3.89% 

3 
N 4 8 12 

% 1.38% 2.12% 1.80% 

4 
N 1 0 1 

% 0.34% 0% 0.15% 

5 
N 1 0 1 

% 0.34% 0% 0.15% 

Total 
N 290 378 668 

% 43.41% 56.59% 100% 

 

 

 

Table 2. Comparison of the two groups according to the number of spontaneous abortions 

Group 
Average 

(Means) 
N 

 Standard 

deviation 

(Std.Dev.) 

Мinimum 

(Min) 

Маximum 

(Max) 
Median (IQR) 

study group  0.38 290 0.74 0 5 0 (0-1) 

control group 0.26 378 0.61 0 3 0 (0-0) 

Total 0.31 668 0.67 0 5 0 (0-0) 

   Mann-Whitney U Test: Z=-1.9659 p=0.0493**             significant for p<0.05 
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The analysis of two groups according to the number of spontaneous abortions, indicated a statistically 

significant difference [Mann-Whitney U Test: Z=-1.9659 p=0.0493] [Table 2]. According to the results, 

the average number of spontaneous abortions in pregnant women of the study group is significantly higher 

compared with the control group. The number of spontaneous abortions as a risk factor was quantified using 

the odds ratio [OR]. The analysis indicated that pregnant women with a positive OGTT test had a 

significantly higher number of previous miscarriages compared to pregnant women with a negative OGTT 

test [Pearson Chi-square=8.6521, df=3, p=0.0343] [Table 3]. Additional analysis indicated that pregnant 

women with a history of one miscarriage were 1.599 times more likely to have a positive OGTT status 

compared to those with no miscarriages [OR=1.559; 95% CI [1.059 – 2.415]; p=0.0246] [Table 3]. 

According to Table 3, pregnant women with a history of two miscarriages have a 2.339 times significantly 

higher probability of a positive OGTT status compared to those with no miscarriages [OR=2.339 [1.041 – 

5.255] 95% CI] 

 

 

Table 3. Analysis of the sample according to the number of spontaneous abortions 

Number of  

spontaneous abortions 

ОГТТ status 

Total 

Study group Control group 

0 
N 210 307 517 

% 72.41% 81.22%  

1 
N 58 53 111 

% 20% 14.02%  

2 
N 16 10 26 

% 5.52% 2.65%  

≥3 
N 6 8 14 

% 2.07% 2.11%  

Total 
N 290 378 668 

% 43.41% 56.59% 100% 

Pearson Chi-square=8.6521, df=3, p=0.0343*   *significant for p<0.05 

Pearson Chi-square=5.0552, df=1, p=0.0246*   1/0 

Pearson Chi-square=4.4586, df=1, p=0.0347*   2/0 

Pearson Chi-square=0.0283, df=1, p=0.8664   3/0 

 

 

 

 

Pregnant women of the study and control groups were analyzed according to their history of stillbirths in 

previous pregnancies [table 4]. 



Kocevska et al. The association of history of previous spontaneous abortion… 

 

11 

 

 

Table 4. Analysis of the sample according to the number of previous stillbirths and OGTT status 

Number of Stillborn children 

ОГТТ status 

Total 

Study group Control group 

0 
N 272 371 643 

% 93.79% 98.15% 96.26% 

1 
N 16 5 21 

% 5.52% 1.32% 3.14% 

≥2 
N 2 2 4 

% 0.69% 0.53% 0.60% 

Total 
N 290 378 668 

% 43.41% 56.59% 100% 

Pearson Chi-square=9.5779, df=2, p=0.0083*   *significant for p<0.05 

Pearson Chi-square=9.5089, df=1, p=0.0021*   1/0 

Pearson Chi-square=0.0965, df=1, p=0.7561   ≥2/0 

Pearson Chi-square=1.1432, df=1, p=0.2849   1/ ≥2  

 

In the study group [with a positive OGTT test], the most common patients were those without 

previous stillbirths - 272 [93.8%], followed by those with a history of one stillbirth in 16 [5.5%] and a 

history of ≥2 stillbirths in 2 [0.7%] patients. In the control group (with a negative OGTT test), the most 

common patients were those without previous stillbirths - 371 [98.2%], followed by a history of one 

stillbirth in 5 [1.3%] and a history of ≥2 stillbirths in 2 (0.5%).  

Previous stillbirths as a risk factor was quantified using the odds ratio [OR]. According to the 

analysis, pregnant women with a positive OGTT test had significantly more stillbirths compared to pregnant 

women with a negative OGTT status [Pearson Chi-square=9.5779, df=2, p=0.0083] [Table 4]. Additional 

analysis indicated that, pregnant women with a positive history of one previous stillbirth were 4.365 times 

more likely to have a positive OGTT status compared to pregnant women who did not have any stillbirths 

[OR=4.365; 95% CI [1.579 – 12.059]; p=0.0021] [Table 4]. 

 

Discussion 

A study by Vaajala et al., that included 180.673 primiparous women, found that women with a 

history of previous spontaneous and induced abortions [or both] had higher incidence of GDM compared 

with controls [without abortions]. The incidence in patients with a previous induced abortion was 24.7%, 

in those with a previous spontaneous abortion was 24.8% and in those with both induced and spontaneous 

abortions was 27.7%. The incidence in the reference group was 20.8%. The incidence was elevating with 

increasing of the number of previous abortions [30].  

In a study of Zhao et al. in 2022, the association of a history of previous spontaneous or induced 

abortions with the occurrence of gestational diabetes mellitus was examined. In a large population of 

102.259 patients, they found that pregnant women with a history of spontaneous abortion had a 25% higher 
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risk of developing GDM, while patients with a history of spontaneous and induced abortion had a 15% 

higher risk of developing GDM. The authors of this study also linked this to the presence of metabolic 

syndrome, which is also associated with the occurrence of spontaneous abortion [31]. 

In the meta-analysis of Wang et al., a 41% higher risk of developing GDM was found in patients 

with a history of recurrent miscarriage. This risk increased with increasing number of previous miscarriages 

[32].  

According to the same study, it is possible that miscarriages cause increased oxidative stress, 

inflammation and endothelial dysfunction, leading to insulin resistance and GDM [32]. It has also been 

hypothesized that early pregnancy loss may initiate an immune responce that may lead to subsequent 

development of diabetic and hypertensive disorders [33]. 

Dunne et al., in their 2024 meta-analysis, found a 44% higher risk of developing gestational 

diabetes mellitus in patients with a history of spontaneous miscarriage [34]. 

In our study, the sample was analyzed according to the number of previous miscarriages. Within 

the study group [pregnant women with gestational diabetes], the average number of miscarriages was 

0.4±0.7, and in the control group (pregnant women without gestational diabetes) it was 0.3±0.6. For p<0.05, 

the analysis indicated that pregnant women with a positive OGTT test had a significantly higher number of 

previous miscarriages compared to pregnant women with a negative OGTT test.  

Additional analysis indicated that, for p<0.05, pregnant women with a history of one miscarriage 

had a 1.599 times significantly higher probability of a positive OGTT status compared to those who had no 

miscarriages. For p<0.05, the analysis indicated that pregnant women with a history of two miscarriages 

were 2.339 times significantly more likely to have a positive OGTT status compared to those with no 

miscarriages. 

In our study, we analyzed the sample according to the number of previous stillbirths among the 

respondents. According to the analysis, pregnant women with a positive OGTT test have significantly more 

previous stillbirths compared to pregnant women with a negative OGTT status. Additional analysis 

indicated that pregnant women with a positive history of one previous stillbirth were 4.365 times more 

likely to have a positive OGTT status compared to pregnant women without any stillbirths [p<0.05]. 

Studies provide inconsistent data about the incidence of stillbirth in women with gestational 

diabetes. Several studies have shown an increased incidence, but it is lower than that in women who had 

diabetes before pregnancy [27,28]. A 2022 meta-analysis of 66 cohort studies with 69 million participants 

found no association between stillbirth and GDM. However, an association was found in studies that 

included stillbirths beyond 28 weeks of gestation and studies performed before 2013 [35]. Some 

comorbidities, such as obesity and advanced maternal age, are risk factors for stillbirth by themselves and 

failure to adjust the study will result in an inaccurate estimation of the risk of fetal death [36]. Also, although 

increased, the risk of fetal death in women with GDM is reduced with adequate control of blood glucose 

levels, as well as by timely induction of labor, before possible fetal death occurs [37]. Despite the 

heterogeneity of studies, there are proffesional association recommendations that all pregnant women with 

GDM should be offered induction of labor between 38 and 40 weeks of gestation [38-41]. 

 

Conclusion  

According to the results of our study, a history of previous miscarriages significantly increases the risk of 

gestational diabetes mellitus. A history of one miscarriage significantly increases the likelihood of 

gestational diabetes mellitus by 1.599 times. A history of two miscarriages significantly increases the 

likelihood of gestational diabetes mellitus by 2.339 times. 

Pregnant women with a positive history of one previous stillbirth are 4.365 times more likely to have a 

positive OGTT status compared to pregnant women who have not had any stillbirths.  

Further research and studies of a larger number of patients are needed regarding the association of 

gestational diabetes mellitus with previous miscarriage, as well as the potential mechanisms leading to this 

association. Also, in our study, the data about previous miscarriage and stillbirth were based on anamnesis. 

Miscarriage is a sensitive issue, some misscariages occur at home in the first weeks of pregnancy, so it is 
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possible that the true incidence is misreported and thus underreported, which may result in an 

underestimation of the strength of the association between miscarriage and GDM.  

Regarding the association between GDM and stillbirth, additional risk factors should be considered, such 

as obesity, excessive weight gain during pregnancy, advanced maternal age, and the presence of 

undiagnosed diabetes before pregnancy. They increase the risk of stillbirth by themselves. The risk of 

stillbirth in women with GDM is reduced with adequate control of blood glucose levels, as well as by timely 

induction of labor. 
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