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Abstract: The frequency of Gestational Diabetes Mellitus (GDM) ranges from 5.2% to 40.4% in different countries. This wide
variability is due to numerous risk factors. The aim of the present study was to analyze the frequency and role of some risk factors
for the development of Hyperglycemia regarding the Bulgarian population of pregnant women. Material: We screened 547
pregnant women, mean age 30.49+5.12 years, divided into two groups: up to 24 gestational week — g.w. (n-386, 70.6%) and after
24 g.w. (n-161, 29.4%). Methods: BMI before pregnancy and the current one at the time of the study were calculated. A two-hour,
75 g oral glucose tolerance test (OGTT) was performed. Plasma glucose was quantitatively determined using enzymatic
reference method with hexokinase (Roche reagent) on Cobas €501 analyzer, in one Central laboratory on the day of the blood
sampling. The results were in mmol / 1. The statistical analysis was performed using standard SPSS 13.0 for Windows. Results:
We showed that 14.4% (n-79/547) of the screened pregnant women have Hyperglycemia in fasted state or during the OGTT test
— 7.5% in group up to 24 g.w. versus 31% in group after 24 g.w, P<0.01. The age of the group of pregnant women with
Hyperglycemia (n-79) versus the others with Normoglycemia (n-468) was significantly higher - 32.18+5.26 years v.s.
30.21+£5.05 years, P<0.005. The women with a higher BMI before and during pregnancy are significantly at risk of developing
glucose tolerance disorders during pregnancy, P<0.0001. Family history of diabetes occurred in 29.1% (n-23/79) of the pregnant
women with Hyperglycemia, versus 13.5% (n-63/468) of those with Normoglycemia, P<0.001. There was a significant
difference between the incidence of Hyperglycemia in pregnant women with previous GDM compared with those without - 3/79
(3.8%) versus 3/468 (0.6%), P<0.04. Conclusion: Considering the main significant risk factors for the development of
Hyperglycemia during pregnancy, identified in our population in the current screening - advanced maternal age, obesity, family
history of diabetes, previous GDM or High blood sugar before pregnancy, verbal screening would be very helpful and would
direct us immediately to screening each pregnant woman with any of these risk factors.
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successful births occur in conditions of hyperglycemia during
pregnancy. The Hyperglycemia is one of the most common
conditions during pregnancy. Most cases of Hyperglycemia

1. Introduction

The International Diabetes Federation (IDF) estimates in

Diabetes Atlas (2019) that 223 million women worldwide during pregnancy are in countries with low and medium gross
(20-79 years) live with diabetes and 20 million or 16% of domestic product, where access to health care for women is
limited [1]. Since 1965, the World Health Organization (WHO)
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has been working on the classification of types of diabetes
mellitus, one of which is diabetes during pregnancy [2, 3]. In
2014, special WHO’2014 Recommendations were published
on the classification of Hyperglycemia in pregnancy [4].

The age of onset of type 2 diabetes mellitus (T2D) is
declining worldwide, and many women with previously
unknown T2D can become pregnant, and their diabetes can be
diagnosed by routine tests during pregnancy [1]. In addition,
women at high risk of diabetes cannot withstand metabolic
stress during pregnancy and may develop diabetes for the first
time in this period of their lives.

In cases of newly diagnosed diabetes (existing but unknown
before pregnancy), the oral glucose tolerance test (OGTT),
conducted in the first half of pregnancy (12-16 weeks)
according to the generally accepted population criteria for
diabetes in non-pregnant women, confirms this: fasting
plasma glucose (FPG) > 7.0 mmol /L and/or at 2 hours > 11.1
mmol / L or random plasma glucose > 11.1 mmol / L. When
the level of Hyperglycemia, first detected by testing any time
during the course of pregnancy, meets the criteria for
diagnosis of diabetes in the nonpregnant state, the condition is
called Diabetes in Pregnancy (DIP) [5, 6].

Another type of Hyperglycemia is when it is detected
during pregnancy (usually between 24 and 28 weeks of
gestation) and is assessed according specific criteria for
diagnosing Gestational Diabetes Mellitus (GDM) adopted by
NICE: plasma fasting glycemia > 5.6 mmol / L or plasma
glycemia at 120-th minute of OGTT > 7.8 mmol / L [7].

The International Federation of Gynecology and Obstetrics
- FIGO (2015) and WHO (2019) use slightly different criteria
for GDM - hyperglycemia above the diagnostic threshold for
gestational diabetes: fasting plasma glucose 5.1 - 6.9 mmol / L,
plasma glucose at 1 hour > 10.0 mmol / L, plasma glucose at 2
hours 8.5 - 11.0 mmol / L[5, 6].

According to the IDF, the prevalence of GDM is in the wide
range of 1-28% [8, 6]. Other authors find that the frequency of
GDM ranges from 5.2% to 40.4% in different countries. This
wide variability reflects numerous risk factors, including the
size of Gross Domestic Product per capita [9]. Based on the
criteria of the Association of Diabetes in Pregnancy Study
Group (IADPSG), the European incidence of GDM is
estimated to be around 13% [10].

In our study of this issue 547 pregnant Bulgarian women
were examined in detail and the frequency and characteristics
of glucose tolerance disorders during pregnancy were
analyzed, according to modern criteria [5, 6, 7]. We found
Hyperglycemia in 14.4% (79/547) of pregnant Bulgarian
women. Its frequency increased with the progress of
pregnancy and almost doubled after 24 gestational week (g.
w.). Only 8.9% (7/79) of the pregnant women were newly
diagnosed with Diabetes mellitus, according to the criteria for
the general population, ie. Diabetes in Pregnancy (DIP), while
the remaining cases met the criteria for GDM - 91.1% [11].

In diabetics, the intrauterine environment can lead to
placental dysfunction and hormonal disorders, which can
affect the mother, the course of pregnancy, the birth process as
well as the fetus [12, 13].

It should be noted that the frequency of GDM is increasing
globally. There is an increase in the age of pregnancy of
women, which is a worldwide trend having various social,
financial and personal reasons. Analyzes show that the
incidence of Hyperglycemia during pregnancy increases with
the age of the pregnant woman, reaching its highest point after
the age of 45 [1]. In addition to the mother's advanced age,
there are some other risk factors for GDM such as obesity /
overweight, previous GDM or accidentally elevated blood
sugar and family history of diabetes [14]. A family history of
diabetes is present in case of at least one first-degree relative
with T2D [15]. Meta-analyzes published in the last 50 years
show that women with GDM have a higher risk of developing
T2D (RR 7.4) than women with normal glucose tolerance
during pregnancy. Women with GDM are more likely to
develop Metabolic Syndrome, cardiovascular disease, and
depression later in life [16, 17]. Recent analyzes have shown
that GDM increases the risk of developing T2D and
cardiovascular disease (CVD) in both mother and child [14].

The aim of the present study was to analyze the frequency
and the role of some risk factors for the development of
Hyperglycemia during pregnancy - age, obesity / overweight,
family history of diabetes, previous GDM or high blood sugar
before pregnancy, and to assess their influence on the
Bulgarian population of pregnant women.

Study Design

The study was as cross-sectional multicenter
population-based, conducted from September 25 to November
6, 2019, in ten regions of Bulgaria (Sofia, Samokov, Pirdop,
Smolyan, Gotse Delchev, Gabrovo, Troyan, Burgas, Stara
Zagora, Pleven) and their adjacent towns and villages or a
total of 84 settlements. We turned to 104 endocrinologists and
gynecologists for cooperation, who invited more than 630
pregnant women to participate in the screening. Of these, 547
pregnant women (86.8%) took part.

2. Material

The mean age of the 547 pregnant women screened was
30.49+5.12 years, Median 30.00 (minimum 18 - maximun 47),
distributed by age periods, table 1.

Table 1. Distribution of 547 pregnant women by age.

Age (years) Number Percentage
18-22 33 6

23-27 115 21

28-32 219 40

33-37 128 234

38-42 46 8.4

43-47 6 1.2

The examined pregnant women were distributed by
trimesters resp. gestational week (g. w.) as follows: first (up to
12 g.w.) - 110 (20.1%), second (13-24 g.w.) - 276 (50.5%),
third (after 24 g.w.) - 161 (29.4%). All participants signed
informed consent, confirmed by the local Ethics Commission
at Sofiamed University Hospital, Sofia University "Saint
Kliment Ohridski". It was prepared following the ethical
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standards according to the Helsinki Declaration-1964 and
later additions [18]. Each pregnant woman filled in a
Questionnaire with the assistance of a specially designated
medical person from the "face to face" team in order to
correctly collect data on pregnancy history, past health history,
family history for diabetes, GDM in the past, hypertension,
thyroid and chronic kidney disease, current and past
medication, smoking. All participants were Caucasian, with
no evidence of liver, kidney disease or malabsorption.

3. Methods

3.1. The Weight and Height Resp. BMI — Before and During
Pregnancy; Arterial Pressure

After completing the personal Questionnaire, the current
weight and height of each pregnant woman were measured
and filled in the Questionnaire, together with the weight
before pregnancy. The body mass index (BMI - kg / m?) before
pregnancy and the current one at the time of the study were
calculated. Average weight before pregnancy was 63.68+14.36
kg, Median 60.00 (minimum 40 - maximun 166), and weight at
the time of screening was 70.59+14.50 kg, Median 68.00
(minimum 41 - maximun 166). BMI before pregnancy was
23.36+5.05 kg / m%, Median 22.06 (minimum 15.24 - maximun
63.25), and BMI at the time of screening was 25.91+£5.11 kg /
m?, Median 25.25 (minimum 16.51 — maximun 63.25).

In addition, arterial blood pressure was measured in a sitting
position after a 5-minute rest.

3.2. Laboratory Analysis

A two-hour, 75 g oral glucose tolerance test (OGTT) was
performed. Venous blood was drawn at 0, 60 and 120 minutes
in plasma tubes, containing Na2EDTA and NaF, as an
inhibitor of glycolysis for stability of glucose in the samples.
The samples were transported to the laboratory after
centrifugation. All of the samples were analyzed in one
Central laboratory on the day of the blood sampling. Glucose
was quantitatively determined using enzymatic reference
method with hexokinase (Roche reagent) on Cobas e501
analyzer. The results were in mmol / L established precision
using human samples and controls: Intra assay: Level 1 (n=6)
CV=1.12%; Level 2 (n=6) CV=0.42%; Inter assay: Level 1
(n=30) CV=1.25%; Level 2 (n=30) CV=1.58%. Two levels
Intra laboratory quality control on a daily basis was
performed.

The Laboratory participates in two EQA systems —
Bulgarian EQAS and INSTAND and has certificates for this
parameter.

3.3. The Statistical Analysis

The statistical analysis was performed using standard SPSS
13.0 for Windows: descriptive statistics (mean, medians,
standard deviation), correlation analysis and analysis of
variance (ANOVA, post-hoc test - with Bonferroni alpha
correction), using parametrical and non-parametrical methods,
including - Chi-Square Test, Fisher's Exact Test,
Kolmogorov-Smirnov, Shapiro-Wilk Tests, Levene's Test for
Equality of Variances, Student's t-test, Kruskal-Wallis test and
Mann -Whitney test. All quantitative variables were presented
as mean with standard deviation, median or percentage (unless
specified otherwise), p-values below 0.05 were accepted as
statistically significant.

4. Results

The analysis of the results of the conducted classic OGTT,
according to the criteria of WHO (2019), FIGO (2015), NICE
(2015) for screening during pregnancy, showed that 79/547
(14.4%) of the screened pregnant women have Hyperglycemia
in fasting state or during the test, and in the remaining 468/547
(85.6%) pregnant women Normoglycemia was found. With
hyperglycemia up to 24 g.w. turned out to be 29/386 pregnant
women (7.5%) - group 1, and after 24 g.w. four times more -
50/161 (31%) - group 2, P<0.01.

4.1. Advanced Maternal Age

The mean age of the examined pregnant women was
30.49+£5.12 y, median 30.00 (min-18, max-47). The age of the
group of pregnant women with Hyperglycemia (n-79) versus
the others with Normoglycemia (n-468) was significantly
higher - 32.18+5.26 years v.s. 30.21£5.05 years (Mean Rank
320,84 v.s. 266,09 - Mann-Whitney Test, P<0.005) and the
same significance is found when comparing group 2 of 50
pregnant women (with Hyperglycemia after 24 g.w.) and the
remaining 497 pregnant women - 32.7245.25 v.s. 30.2745.06
(Mean Rank 338,73 v.s. 267,49 - Mann-Whitney Test,
P<0.002). Regarding group 1 of 29 pregnant women (with
Hyperglycemia up to 24 g.w.) no significant difference was
found compared with the age of the remaining 518 pregnant
women - 31.2445.23 y v.s. 30.45+5.12 y (NS), Table 2.

Table 2. Comparison of age at different glycemic levels in total, before and after 24 g.w.

Level of glycemia Mean+SD Median (min-max)
Normoglycemia (total), n-468 30.21£5.05%* 30.00 (18-47)
Hyperglycemia (total), n-79 32.1845,26% 32.00 (20-45)
Hyperglycemia up to 24 g.w, n-29 31.24+5.23 31.00 (23-44)
Remaining pregnant women from the group up to 24 g.w, n-518 30.45+5.12 30.00 (18-47)

Hyperglycemia after 24 g.w, n-50
Remaining pregnant women from the group after 24 g.w, n-497
Total, n-547

32.72+5.25%*
30.27+5.06**
30.49+5.12

32.50 (20-45)
30.00 (18-47)
30.00 (18-47)

*P<0.005, **P<0.002
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4.2. BMI Before Pregnancy

BMI before pregnancy is a major factor in the manifestation
of glycemic disorders in the whole population, as well as in
pregnant women. With regard to BMI before pregnancy, this
relationship proved to be significant when comparing the mean
ranks for Hyperglycemia — total (Mean Rank 260.42 against
354.44 - Mann-Whitney Test, P<0.001), for Hyperglycemia up

to 24 g.w. (Mean Rank 266.44 against 409.02 - Mann-Whitney
Test, P<0.001) and for Hyperglycemia after 24 g.w. (Mean
Rank 269.09 against 322.78 - Mann-Whitney Test, P<0.02)
when compared with the respective groups in the three
mentioned periods, Table 3. Therefore, women with a higher
BMI before pregnancy are significantly at risk of developing
glucose tolerance disorders during pregnancy.

Table 3. BMI before pregnancy in women with Hyperglycemia - total, before and after 24 g.w. compared to the respective groups for the indicated periods of

pregnancy.
BMI before pregnancy at different levels of glycemia Mean+SD Median (min-max)
Normoglycemia (total), n-468 22.89+4.57* 22 (15-50)
Hyperglycemia (total), n-79 26.10+6.65* 25 (18-63)
Hyperglycemia up to 24 g.w, n-29 28.38+8.12* 27 (20-63)
Remaining pregnant women from the group up to 24 g.w, n-518 23.08+4.67* 22 (15-50)
Hyperglycemia after 24 g.w, n-50 24.7745.29** 24 (18-41)
Remaining pregnant women from the group after 24 g.w, n-497 23.214£5.01%* 21 (15-63)
Total, n-547 23.36+5.05 22 (15-63)

*P<0.0001 and **P<0.02 — Hyperglycemis versus the remaining pregnant women from the respective groups

4.3. BMI During Pregnancy

BMI during pregnancy plays significant role when
comparing the mean ranks for Hyperglycemia — total (Mean
Rank 257.24 versus 373.28 - Mann-Whitney Test, P<0.0001),
for Hyperglycemia up to 24 g.w. (Mean Rank 268.34 versus

Hyperglycemia after 24 g.w. (Mean Rank 264.12 versus
372.20 - Mann-Whitney Test, P<0.0001), with the respective
groups in the three mentioned periods, Table 4. Therefore,
women with higher BMI during pregnancy are also
significantly threatened by the development of glucose
tolerance disorders in this period of their lives.

375.14 - Mann-Whitney Test, P<0.0001) and for

Table 4. BMI during pregnancy in women with Hyperglycemia - total, up to and after 24 g.w. compared to the respective groups for the indicated periods of

pregnancy.
BMI during pregnancy at different levels of glycemia Mean£SD Median (min-max)
Normoglycemia (total), n-468 25.35+4.66* 24.6 (16-49)
Hyperglycemia (total), n-79 29.26+6.27* 28.1 (20-63)
Hyperglycemia up to 24 g.w. n-29 29.94+8.11* 28.9 (20-63)
Remaining pregnant women from the group up to 24 g.w, n-518 25.69+4.80* 25 (16-49)
Hyperglycemia after 24 g.w. n-50 28.86+4.96* 27.8 (20-43)
Remaining pregnant women from the group after 24 g.w. n-497 25.62+5.03* 24.9 (16-63)
Total, n-547 25.9245.11 25.2 (16-63)

*P<0.0001 — Hwperglycemia v.s. remaining pregnant women from the respective group

4.4. Family Burden with Diabetes

It was found that 15.7% of all pregnant women (n-86/547)
had a family history of diabetes. Family history of diabetes
occurred in 29.1% (23/79) of pregnant women with
Hyperglycemia, versus 13.5% (63/468) of pregnant women
with Normoglycemia, P<0.001.

4.4.1. Family Burden with Diabetes (up to 24 g.w.)

In the subgroup of 386 pregnant women up to 24 g.w. (29
with Hyperglycemia and 357 with Normoglycemia) family
history of Diabetes was present in a total of 18.6% (72/386).
The frequency of family burden with Diabetes was
significantly higher among 29 pregnant women with
Hyperglycemia up to 24 g.w. 31% (9/29) compared with
women with Normoglycemia in this subgroup - 17.6%
(63/357), P<0.001.

4.4.2. Family Burden with Diabetes (After 24 g.w.)
In the subgroup of 161 pregnant women after 24 g.w. (50

with Hyperglycemia and 111 with Normoglycemia) a family
history of diabetes occurred in 8.7% (14/161). It turned out
that a family history of diabetes is present in 28% (14/50) of
the pregnant women with Hyperglycemia after 24 g.w. and
was absent in the remaining 111 pregnant women with
Normoglycemia during this period of pregnancy.

4.5. Previous Gestational Diabetes

Previous Gestational diabetes was present in 6 of 547
pregnant women or 1.1%. There was a significant difference
between the incidence of Hyperglycemia in pregnant women
with previous GDM compared with those who did not have -
3/79 (3.8%) versus 3/468 (0.6%), Fisher's Exact Test, P<0.04.
Hyperglycemia up to 24 g.w. was also significantly more
common in women with previous GDM - 2/29 (6.9%)
compared to those who did not have 4/518 (0.8%), Fisher's
Exact Test, P<0.036. Regarding existing Hyperglycemia after
24 g.w. no significant association was found in women with or
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without GDM (2% vs. 1%, NS).
4.6. High Blood Sugar Before Pregnancy

In 1.46% of pregnant women (8/547) there were data for
accidental elevated blood sugar before the current pregnancy.
In 50% of them (4/8) in the current screening Hyperglycemia
was found against 13.9% (75/539) in women without elevated
blood sugar before the current pregnancy, P<0.018.
Hyperglycemia up to 24 g.w. was found in 25% (2/8) of
women with elevated blood sugar before the current
pregnancy against 5% (27/539) of women without previous
elevated blood sugar, P<0.062. Hyperglycemia after 24 g.w.
was detected in 25% (2/8) of women with previous elevated
blood sugar versus 8.9% (48/539) in women without this
previous disorder, NS. Elevated blood sugar before pregnancy
is a significant risk factor for the occurrence of Hyperglycemia
during pregnancy. It is extremely important for the
development of Hyperglycemia up to 24 g.w. and has no
significant value for the development of the Hyperglycemia
after 24 g.w.

There was a significant correlation between elevated blood
sugar before the current pregnancy and the incidence of
Hyperglycemia in the whole group of 547 pregnant women
(P<0.004), as well as in the subgroup of pregnant women up to
24 g.w. (P<0.01). No such relationship was found in the
subgroup of pregnant women after 24 g.w. (NS).

5. Discussion

Before discussing the frequency and characteristics of the
types of Glucose tolerance disorders among Bulgarian pregnant
women, several facts from the two population screenings for
diabetes (2006 and 2012) in Bulgaria should be presented [19].
It should be taken into account that there has been a
considerable economic emigration involving 20-40-year-old
population since 1990, and as a result, birth rate has been
declining, and the population has been aging. At the same time,
the unemployment rate has been high and the percentage of the
population with low-income has been increasing [20]. A total
change in diabetes prevalence (known and unknown) for the
studied period from 7.9% (190/2396) in 2006 to 9.55%
(194/2033) in 2012 was found, P<0.06. The relative increase
was by 20.88% or 3.5% per year. Increase in diabetes
prevalence was found in both genders, but more markedly in the
males, in whom it was marginally significant (by 2.3% or a
relative increase of 25% - 9.2% in 2006 vs. 11.5% in 2012,
P=0.06). In the females, the increase was minimal, from 6.9%
in 2006 to 7.8% in 2012, a relative increase of 13% (NS). An
increase was observed also in the obesity prevalence in the
general population from 26.7% (640/2392) in 2006 to 32.7%
(661/2021) in 2012, P=0.02, a relative increase of 22.4% [21].
It was also found that in young women (20-44 years) the
incidence of diabetes was 12.9% (8/62) [22]. According to the
latest IDF data from 2019, the incidence of diabetes in Bulgaria
has increased and Diagnosed diabetes was 8.3%, and
Undiagnosed - 2.7% or total diabetes has reached 11.0% [1].

The incidence of GDM also increases with age and it

usually reflects the incidence of T2D in a given population
[23]. Growing maternal age, the epidemic of obesity and
diabetes, as well as reduced physical activity are reasons for
the increase in the frequency of GDM, as well as Diabetes in
Pregnancy - DIP (each of them meets specific criteria for
oGTT) [24, 25]. Hyperglycemia first detected at any time
during pregnancy should be classified either as DIP or GDM
[26].

The 2015 NICE Recommendations, as well as those of
other international organizations, precisely list the risk factors
for GDM - BMI > 30 kg / m’ previous macrosomic baby
weighing 4.5 kg or above, previous Gestational diabetes,
family history of diabetes (first-degree relative with diabetes)
[7]. Each of these risk factors is directly or indirectly related to
B-cell dysfunction and / or decreased peripheral insulin
sensitivity. For example, overweight and obesity are
inextricably linked to systemic, excessive calorie intake,
which permanently increases insulin production by B-cells and
this adversely affects insulin signaling pathways [14]. As a
result of prolonged increased insulin production in response to
excessive caloric intake, f-cell dysfunction develops [27]. In
turn, hyperinsulinism based on B-cell dysfunction on the one
hand exacerbates insulin resistance by about 54% according to
Catalano, P.M, 2014 [28] and on the other hand realizes
glucotoxicity on B-cells, impairing their performance [29]. It
should be noted that insulin resistance during pregnancy
develops physiologically in connection with the hormonal
changes that occur during this period, but in obesity, insulin
resistance becomes too high and exceeds physiological limits.
Thus, obesity / overweight leads to such disorders as glucose
intolerance and GDM.

This fact is also present in our material, where the group of
pregnant women with Hyperglycemia has a significantly
higher BMI before pregnancy compared to the group of
pregnant women with Normoglycemia - 26.10+6.65 kg / m®
against 22.89+4.57 kg / m*, P<0.0001. The same was found
when comparing BMI during pregnancy between the two
groups - 29.26+6.27 kg / m* against 25.35+4.66 kg / m’,
P<0.0001. If we compare the two periods before and after 24
g.w. the same significant difference was present between the
two groups with Hyperglycemia resp. with Normoglycemia
both before and during pregnancy.

All this illustrates the permanence of the disorder and its
very deep genesis. We may conclude, that obesity / overweight
ranks first as a risk factor for diabetes among the population
and for GDM in particular, according to all international
guidelines.

Previous GDM as well as elevated blood sugar before
pregnancy are the other main risk factors for GDM. In fact for
women who have already shown slight deviations in glucose
tolerance, their new pregnancy has additional strong impact
on PB-cells and on the process by which insulin action is
realized in peripheral tissues. All this leads to the development
of glucose intolerance and GDM.

In the 547 pregnant women screened, in 1.1% we found a
previous GDM and in 1.46% - elevated blood sugar before the
current pregnancy. A significant difference in the frequency
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was found for both disorders between the groups with
Hyperglycemia resp. with Normoglycemia - 3.8% (3/79)
against 0.6% (3/468), P<0.04 for GDM and resp. 50% (4/8)
versus 13.9% (75/539), P<0.018 in the group with previous
elevated blood sugar. Interestingly, the same significant
difference was found for both disturbances in the period up to
24 g.w. (P<0.036 resp P<0.062), while for the period after 24
g.w. it was not found. Therefore, the presence of potential
disturbances in glucose metabolism very early in pregnancy
inreases and dysglycemia manifests itself.

In our population screening from 2012 in 2032 persons (953
men and 1079 women, 20-80 years) family history of diabetes
was present in 19.4% [30]. In the current screening of 547
Bulgarian pregnant women, family history of diabetes was
15.7% (86/547). We found twice as often a family history in
pregnant women with Hyperglycemia 29.1% (23/79) versus
13.5% (63/468) in those with Normoglycemia, P<0.001. It is
impressive that during the period up to 24 g.w. the frequency
of the family burden with diabetes is 18.6% (72/386), and
during the period after 24 g.w. is significantly less - 8.7%
(14/161), P<0.001. Therefore, familial burden with diabetes is
avery strong risk factor for the development of hyperglycemia
even up to 24 g.w.

A family history of diabetes was registered more often
among pregnant women up to 24 g.w. with Hyperglycemia
compared to women with Normoglycemia - 31% (9/29) vs.
17.6% (63/357), P<0.001. For the period after 24 g.w. only 14
pregnant women with a family history of Diabetes remained
and all of them were in the group with Hyperglycemia - 28%
(14/50), while the other 111 pregnant women had
Normoglycemia and no family history of diabetes. Therefore,
the family burden of diabetes is a very strong factor, which up to
24 g.w. exerts its effect on the glycemic control system.

It is a well known fact that the incidence of diabetes (known
and unknown) increases with age. In the previous Bulgarian
population screening from 2012 which included 2032 people,
it was found that 9.6% of the population had diabetes (known -
7.1% and unknown - 2.5%). By age categories, diabetics were
distributed as follows: young age (20-44 years) - 9.8%, middle
age (45-59 years) - 34.5% and in the third age (> 60 years) -
55.7% [30]. In the subgroup of young women (20-45 years)
the incidence of diabetes was estimated at 12.9% (8/62) [22].

In our pregnant cohort, the first thing that could be noted is the
change in the age profile of the Bulgarian pregnant women in the
last few years. Compared to the 2015, Euro-Peristat Project
population, five years later, in 2019, the percentage of
pregnancies below the age of 20 has decreased in Bulgaria (from
10.2% to 2.7%, respectively), as well as in the range between 20
and 24 years (from 21.7 to 7.9%, respectively). At the same time
there was an increase in the percentage of pregnant women
between 25 and 34 years (from 54.5% to 68.5%) and 35+ years
(from 13.6% to 20.8%, respectively) [31].

In the present material, the mean age of 547 pregnant
women was 30.49+5.12 years, divided into age periods. As
can be seen from Table 1, over 73% of the studied pregnant
women, were in the age range from 28 to 47 years. Pregnant
women with Hyperglycemia (n-79) were significantly older

compared to the group with Normoglycemia (n-468) -
32.18+5.26 years v.s. 30.2145.05 years, P<0.005.

When comparing the groups after 24 gw. with
Hyperglycemia (n-50) and pregnant women with
Normoglycemia (n-497) the difference in their age is again
significant - 32.72+£5.25 y v.s. 30.27+5.06 y, P<0.002. Age
does not show a significant difference only between the two
groups in the period up to 24 g.w. Thus, it can be concluded
that the age-diabetes relationship is direct and the tendency for
increasing the maternal age of women in the country
predetermines the expectation for a rise in the incidence of
Diabetes mellitus (GDM or DIP).

6. Conclusion

Considering the main significant risk factors for the
development of Hyperglycemia during pregnancy, identified
in our population in the current screening - advanced maternal
age, obesity / overweight, family history of Diabetes, previous
Gestational diabetes or elevated blood sugar before pregnancy,
verbal screening would be very helpful and should be an
indicator for the need to screen each pregnant woman with any
of these risk factors.

This will promptly diagnose the most common disorder
during pregnancy - Hyperglycemia, and will have very high
medical and social significance. It should be emphasized that
some of the risk factors are subject to modification. One such
factor is age of pregnancy, which is progressively increasing
due to many social, financial and personal reasons. Another
factor is obesity/overweight which is very common among the
whole population. These are both major risk factors for
diabetes (Gestational Diabetes mellitus - GDM or Diabetes in
Pregnancy - DIP). They can be modified and are the main
reason for testing pregnant women for diabetes when
pregnancy is first diagnosed.
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