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Abstract: Background/Objectives: Maternal overweight and obesity are critical factors increasing the
risk of various pregnancy complications. Maternal obesity can lead to fetal macrosomia and a
heightened risk of intrauterine death, with long-term implications for the child’s health. The study
aimed to analyse the incidence of obesity and its impact on pregnancy outcome in women delivered
by caesarean section from 2021 to 2023 at the University Hospital “St. George”, Plovdiv. Methods:
This retrospective cohort study examined the prevalence of obesity and its effects on pregnancy
outcomes among 494 women undergoing caesarean sections between 2021 and 2023. The
documentary method was used for gathering data. Inclusion criteria were applied. Data were
statistically analysed with SPSS v.23. Results: A significant prevalence of obesity in the studied cohort
was revealed, highlighting concerns regarding body weight among women of reproductive age. The
presence of preeclampsia in these mothers was associated with increased risks to newborns,
including prematurity and low birth weight. The study emphasized a strong correlation between
maternal obesity, particularly severe obesity, and the occurrence of preeclampsia. Conclusions:
There is a noticeable trend towards increasing rates of pregnancy complications associated with
maternal obesity. A substantial proportion of women delivered by caesarean section is affected by
obesity and overweight. This study indicated a clear trend towards a rise in the frequency of preterm
births linked to preeclampsia, as well as an increased incidence of hypertensive disorders in women
with elevated BMI. Future research should explore the long-term impacts of maternal obesity on
health.

Keywords: maternal obesity; caesarean section; pregnancy outcome; complications; pregnancy-
induced hypertension; hypertensive disorders

1. Introduction

Maternal overweight and obesity significantly increase the risk of complications during
pregnancy, labor, and the perinatal period for the child. Additionally, excessive weight gain during
pregnancy and the retention of weight postpartum can negatively impact future fertility and
subsequent pregnancies [1]. Baseline (preconception) weight and moderate gestational weight gain
are crucial factors for the successful progression of pregnancy. Obesity is linked to a markedly
increased risk of developing gestational diabetes, pregnancy-induced hypertension, preeclampsia,
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venous thromboembolism, and caesarean delivery [2]. For the fetus, maternal obesity is associated
with conditions such as fetal macrosomia and a heightened risk of intrauterine death, as well as an
increased incidence of obesity and metabolic syndrome in childhood. These adverse effects are
believed to stem from obesity’s detrimental impact on placental function, although the underlying
mechanisms remain unclear [3]. Furthermore, maternal obesity has the potential to perpetuate a cycle
of obesity and insulin resistance across generations.

The “Western diet” is associated with a heightened risk of gestational diabetes mellitus and
hypertensive disorders. The term “Western diet” refers to a modern dietary pattern that is
characterised by a low intake of fruit, vegetables, whole grains, and nuts, and a high intake of red (or
processed) meat, processed and refined foods, foods with added sugars, and saturated and trans fats
[5].

Aim: The study aimed to analyse the incidence of obesity and its impact on pregnancy outcome
in women delivered by caesarean section from 2021 to 2023 at the “Clinic of Obstetrics and
Gynaecology” of the University Hospital “St. George”, Plovdiv.

2. Materials and Methods

A retrospective study was conducted over a three-year period (May 2021 - May 2023) at the
“Clinic of Obstetrics and Gynaecology” of the University Hospital “St. George” - Plovdiv. A
documentary method was employed to gather data from hospital records, specifically the
“Pregnancy and Birth History” sheets of women discharged from the clinic following caesarean
section (CS) deliveries. Women were selected randomly. The inclusion criteria were as follows: (1)
the patient underwent delivery via CS; (2) complete data from the woman’s medical history at
admission and relevant anthropometric measurements were available. The key information collected
included: age, parity, height and weight, BMI, abdominal circumference, concomitant diseases,
presence of arterial hypertension (AH) or gestational diabetes mellitus (GDM), indications for CS,
complications of pregnancy and childbirth. The normality of the distribution of variables was tested
using the Kolmogorov—Smirnov test. Data comparisons were performed using the Mann-Whitney
test. Mean values of numerical variables were compared using the Independent Samples T-Test.
Statistically significant differences were accepted when the P-value was lower than 0.05. Statistical
analysis was performed using SPSS version 23.0 software (SPSS Inc., Chicago, IL, USA).

3. Results

Based on the established inclusion criteria, 494 cases of women following a caesarean section
(CS) were included in the study sample. The average age of the participants was approximately 29.33
years, with the youngest patient being 14 years old and the oldest at 48 years. Among the women,
91.30% (451) were in their 10th lunar month of pregnancy, while 6.28% (31) were in the ninth lunar
month, 1.62% in the eighth month, and 0.81% in the seventh month. The key characteristics of the
sample are summarised in Table 1.

Table 1. Key data concerning the mothers.

Characteristics n (%) Mean+SD (min-max)
Age - 29.33+6.387 (14-48)
Parity
This CS is first 304 (54.80%) -
This CS is second 190 (45.20%) -
Complications of the pregnancy

Moderate preeclampsia 62 (12.55%) -
Severe preeclampsia 14 (2.83%) -
GDM 13 (2.63%) -
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IUGR 10 (2.02%) -
Abruptio (ablatio) placentae 4 (0.80%) -
Macrosomia foeti 4 (0.80%) -
Comorbidities
Arterial hypertension 17 (3.44%) -
Diabetes (pre-pregnancy) 8 (1.62%) -
Insulin resistance 15 (3.07%) -
Autoimmune thyroiditis 29 (5.87%) -
None registered 295 (59.72%) -
Anthropometric data
Height in cm - 164.12+6.176 (146-189)
Weight in kg - 81.51+16.969 (48-170)
Waist circumference in cm - 107.77+10.786 (76-147)
Weight gain flurmg pregnancy ) 15.06:5.943 (1-40)
inkg
BMI by classes (according to WHO) and average weight gain values in kg
Normal weight 18.5-24.9 78 (15.79%) 11.72+3.646 (3-25)
Overweight —25.0-29.9 187 (37.85%) 14.75+4.558 (1-26)
Obesity I degree 30.0-34.9 138 (27.94%) 15.77+6.026 (4-30)
Obesity II degree 35.0-39.9 60 (12.14%) 16.62+7.323 (5-36)
Obesity III degree - over 40.0 31 (6.28%) 19.16+9.592 (3-40)

Pregnancy occurred against the backdrop of diabetes (either gestational diabetes mellitus or
previous diabetes) in 4.25% (n=21) of the women included in the study.

The analysis of pregnancy outcomes revealed that 51.82% of the women received emergency CS,
while 48.18% underwent planned procedures. The primary reason for performing a CS was a
previous caesarean, accounting for 37.45% of the cases. Other indications for surgical intervention
included moderate preeclampsia in 9.31% (46 women), severe preeclampsia in 2.32% (11 women),
abruptio placentae in 1.21% (6 women), a large fetus in 6.07% (30 cases), intrauterine growth
restriction (IUGR) in 1.82% (9 cases), polyhydramnios in 1.21% (6 women), blood pressure values
unresponsive to therapy in 0.81% (4 women), and obesity in one woman (0.20%). GDM was noted as
an indication in 2.43% (12 women), and diabetic fetopathy — in 0.4% (2 women).

It is notable that only one woman was classified as having “obesity” among the reasons for
surgical intervention. However, the overall data indicates that the total number of patients with
varying degrees of obesity (I, II, or III) is 229, yet only one of these patients had obesity cited as a
reason for the surgical procedure.

The analyses indicate that the data concerning the women’s age, weight at admission, and
systolic and diastolic arterial pressure do not follow a normal distribution, whereas the weights of
the newborns are normally distributed.

The results indicate that a total of 79 women experienced hypertensive disorders, both pre- and
post-pregnancy. Out of these, 64 received treatment, while 15 did not. The conditions identified
included preeclampsia (both moderate and severe), pre-existing hypertension (pre-AH), and
hypertension with superimposed preeclampsia. Among the patients diagnosed with hypertension,
the average weight upon admission was 95.16 + 21.11 kg, whereas in the uncomplicated group, the
mean weight was lower — 7891 + 14.71 kg. A statistically significant difference in body weight
between the two groups was observed (p<0.001). Additionally, as anticipated, there was a
considerable difference in both systolic and diastolic blood pressure measurements between the two
groups (p<0.001), although the majority of those affected (64 or 81.01%) were treated, leading to the
recorded values being influenced by antihypertensive therapy. This study reveals a distinct trend
indicating an increased incidence of hypertension and preeclampsia among obese women. In the
cohort with a BMI over 30.0, 26.64% were affected, compared to only 6.79% in the group with a BMI
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below 30.0. Figure 1 illustrates the distribution of women affected by hypertensive disorders based
on BMI. The number of patients with AH or preeclampsia is shown alongside the unaffected patients.
The trend of increasing proportions of hypertension and preeclampsia cases is clear across the three
classes of obesity.

BMI > 40 &
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Figure 1. Affected by AH/preeclampsia, by BMI classes.

Divided into two groups — those with obesity (in all degrees) and those without — we found that
the mean systolic pressure values were 122.49+17.705 mmHg and 114.18+13.320 mmHg, respectively.
In terms of diastolic pressure, the mean values for both groups of women were 76.73+13.144 mmHg
and 70.82+9.543 mmHg, respectively. Statistical analysis reveals a significant difference between the
obese and non-obese groups for both measurements (p<0.001).

The mean weight for the newborns in grams is 3091.94+553.066. Among the sample, full-term
newborns constitute 87.67% (448), while 63 are classified as premature. The distribution of the
children according to degrees of prematurity is detailed in Table 2.

Table 2. Distribution of premature newborns.

Degree of prematurity n % Mean weight + SD (min-max)
I-st degree of prematurity 47 74.60 2299.36+150.454 (2000-2490)
II-nd degree of prematurity 12 19.05 1720.00+138.367 (1530-1960)
III-rd degree of prematurity 3 4.76 1323.33+280.060 (1000-1490)
IV-th degree of prematurity 1 1.59 860 (one case)

The comparative analysis of neonatal weights derived from singleton pregnancies among
women with and without hypertensive disorders revealed a statistically significant disparity in mean
values (p=0.001). The average weight of newborns of women affected by hypertensive disorders was
recorded at 2940.66 grams, in contrast to 3172.54 grams for those without such disorders. A notable
increase in the risk of preterm delivery was observed among women diagnosed with AH or
preeclampsia, with an odds ratio of 3.981 (95% CI 2.078-7.625), indicating an almost fourfold increase
in probability. The incidence of premature births among this cohort stands at 23.7%, compared to
only 7.2% in the group without hypertensive complications (p<0.001), further highlighting the
implications of gestational hypertension on neonatal outcomes.

An examination of maternal age as a contributing factor to the prevalence of AH/ preeclampsia
revealed an escalating incidence in mothers over 35 years. The prevalence among women aged 34
years and younger is 14.17%, whereas it escalates to 22.92% in those aged over 35, with these
differences established as statistically significant (p=0.037). In refining the analysis, twin pregnancies
were excluded to ensure the focus remained on singleton births.
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There was a statistically significant difference in the gestational week of delivery between the
two groups of women (p=0.001). In women who gave birth with AH/ preeclampsia, the average
gestational week at delivery was 36.82+2.246, while for those without hypertensive disorders, it was
38.17+1.584 week. These results align with expectations, considering the complications associated
with gestational hypertension and preeclampsia, which often necessitate preterm delivery for the
health of the mother and fetus.

When evaluating neonatal weight data, no significant differences were noted within the subset
of mothers suffering from diabetes/GDM (p=0.702). It is important to note that our sample comprised
only 21 women diagnosed with diabetes. However, a statistically significant disparity was observed
in Apgar scores at both the 1-minute and 5-minute marks across both maternal groups — with and
without diabetes. The tests revealed p-values p=0.020 (1st minute) and p<0.001 (5th minute).

4. Discussion

The prevalence of overweight and obesity among women of reproductive age has risen
significantly over the past three decades, leading to an increasing number of pregnancies complicated
by these conditions [1]. Our study revealed a notable proportion of women with high and very high
BMI at the time of admission. Weight gain during pregnancy among different groups of obese women
exceeds the recommendations found in existing literature. This excessive weight gain, combined with
challenges in achieving postpartum weight loss, can complicate future pregnancies for these women
[1].

Globally, there is a noticeable trend in the rise of hypertensive disorders, affecting approximately
8-10% of all pregnancies [6]. In our study, the incidence is higher; however, this can be attributed to
the specific cohort examined, namely women delivered by CS. Literature indicates that obese and
overweight women face a significantly increased risk of operative deliveries, whether elective or
emergency, compared to the rest of the pregnant population [1].

The presence of preeclampsia poses risks to newborns, including prematurity, low birth weight,
and fetal distress [7]. Maternal obesity, particularly high-grade obesity, is strongly correlated with
the development of preeclampsia [8]. Our study observed a clear trend indicating an increase in the
number of women experiencing AH/ preeclampsia within the group of obese women.

These findings are consistent with the research conducted by Lewandowska et al. [9], which
suggests that hypertension during pregnancy is linked to newborns with low birth weight and lower
gestational age.

In our study, we observed that the average weight gain during pregnancy among obese women
is significantly elevated. Maternal obesity, GDM, and high sugar and fat intake can lead to fetal
overnutrition, resulting in conditions such as fetal macrosomia or small-for-gestational-age infants
[10].

According to Tabacu et al. [3], the prevalence of obesity among pregnant women in Europe is
approximately 15%, while in the United States, it ranges between 18% and 38%. While these statistics
are consistent with our findings, the lack of data from the natural birth cohort means we cannot
generalise these rates to our population.

We consider the high share of obese women in our study concerning. Grenier et al. [11] highlight
that there are numerous misconceptions and wrong behavioural patterns among pregnant women, a
phenomenon that is certainly applicable in our country. Many believe that pregnancy is a period
during which a woman can indulge, “gain as much weight as desired,” “do nothing,” and “eat for
two.” There is a misguided belief that any physical activity could adversely affect both the mother
and the fetus, and families often encourage such attitudes.

Chang et al. [12] note that many studies associate advanced maternal age (specifically, women
over 35 years) with higher incidences of preeclampsia and other complications. Our findings align
with this observation regarding hypertensive complications; however, due to the relatively small
sample size of older women in our study, we must interpret the results with caution. A larger cohort
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study is necessary to draw more definitive conclusions for our population. Similarly, Martin-Alonso
et al. [13] suggest a correlation between high BMI and an increased risk of GDM, but the limited
number of cases in our study prevented us from making a meaningful comparison.

5. Conclusions

Pregnancy complications associated with maternal obesity and hypertension impact a
significant number of women, and there is a noticeable trend towards increasing rates. Among
women who have given birth via caesarean section, a substantial proportion is affected by obesity
and overweight. This study indicates a clear trend towards a rise in the frequency of preterm births
linked to preeclampsia, as well as an increased incidence of hypertensive disorders in women with
elevated BMI. Regrettably, preeclampsia remains a largely under-researched issue. Gaining a deeper
understanding of its etiological factors could lead to more effective prevention and management
strategies, ultimately resulting in better outcomes for both mothers and their newborns.
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The following abbreviations are used in this manuscript:

AH Arterial hypertension

CS Caesarean section

BMI Body mass index

GDM Gestational diabetes mellitus

TUGR Intrauterine growth restriction
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