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Abstract: Obesity is a chronic metabolic disease that can promote serious comorbidities as maternal
complications. Thus, the objective of this study was to analyze the prevalence of overweight and
obesity, and the incidence of maternal complications in pregnant women of Sinop, Mato Grosso,
Brazil. It was a retrospective cohort study with clinical and epidemiological data collected from the
medical records of pregnant women diagnosed in 2020. Pregnant women were subdivided into three
groups: eutrophic, overweight, and obese. Data from 700 pregnant women were evaluated, 251 in the
eutrophic group, in the 220 overweight group and 229 in the obese group. The percentage of pregnant
women with diabetes mellitus and arterial hypertension was significantly higher in the overweight
and obesity groups when compared with the eutrophic group. The incidence of gestational diabetes
mellitus was significantly higher in the overweight and obese groups when compared with the
eutrophic group (p < 0.0001). The incidence of gestational arterial hypertension was also significantly
higher in the overweight (6.8%) and obese (12.7%) groups when compared with the eutrophic group
(1.2%) (p < 0.0001). The incidence of pre-eclampsia was also higher and statistically different in the
overweight and obese groups. In conclusion, it was observed that most of the pregnant women
presented with overweight/obesity and that this excess body weight contributed significantly to the
incidence of several maternal complications.
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1. Introduction

Obesity is a complex chronic metabolic disease characterized by an excess of adi-
pose tissue, mainly visceral white adipose tissue, and characterized by chronic low-grade
inflammation, oxidative stress, insulin resistance and hyperinsulinemia [1,2].

Obesity can be classified according to body mass index (BMI), and individuals are
considered overweight when they have a BMI of 25.0 to 29.9 kg/m2 and with obesity
when they have BMI values above 30. Still, two other measurements such as the waist–hip
ratio and the waist circumference measurement can be used to classify an individual with
obesity [3].

Obesity is a multifactorial disease resulting from the interaction among inadequate
diet, low physical activity, socioeconomic condition, environmental factors and the indi-
vidual’s own genetic factors [3,4]. In most cases, obesity develops when dietary energy
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intake exceeds energy expenditure, generating an energy imbalance. Excess energy is then
converted into triglycerides, which are stored in adipose tissue depots that expand in size
(hypertrophy) or in number (hyperplasia), thus increasing weight gain [3–5].

The worldwide prevalence of overweight and obesity has doubled since 1980, and
nearly one-third of the world’s population is classified as overweight or obese. Rates
have increased for all ages, especially after 20 years old, and in both sexes, regardless of
geographic location, ethnicity or socioeconomic status [5].

Recent data show that obesity is considered the most common nutritional disease of the
century and of the modern era, making it an endemic public health problem [3]. According
to estimates, in the year 2025, there will be about 2.3 billion adults worldwide who are
overweight and 700 million who are obese. Currently in Brazil, the rate of overweight
people is 55.7% (57.8% for men and 53.9% for women), while the general rate of individuals
with obesity is 19.8%, and when analyzed by gender group, it was observed that 18.7% of
men and 20.7% of women present with obesity [3–6].

Obesity is considered a major public health problem, since it affects almost all physio-
logical functions of the body and contributes to the emergence of several other comorbidi-
ties, such as cardiovascular diseases, diabetes, dyslipidemia, anxiety, depression, various
types of cancer, sleep disorders, apnea and changes in hormonal and reproductive func-
tions [1,2,7]. In addition, with the increase in obesity rates worldwide, the number of
women with overweight/obesity of reproductive age has also increased [8]. This has a
detrimental effect on women’s reproductive life, women’s health during pregnancy and
even fetal development, as well as the baby’s life, generating a great impact on maternity
services [8,9].

Among the main maternal complications are gestational diabetes mellitus (GDM),
gestational arterial hypertension (GAH), spontaneous abortion, pre-eclampsia, eclampsia,
thromboembolism and intrapartum complications, including induction of labor, post-
partum hemorrhage and an increased risk of cesarean section [9,10]. Fetal or neonatal
complications include macrosomia, shoulder dystocia, premature birth, being large for
gestational age (LGA) and neonatal death [9,11,12]. Thus, the significant impact that obe-
sity presents to gestational period can be observed, and we can see the importance of
preventing, controlling and treating this severe condition [13].

It is very important to prevent the obesity condition through changes in eating
habits, having a healthier diet rich in proteins, dietary fiber, fruits and vegetables, and
low consumption of carbohydrates and lipids, as well as practicing physical exercise
regularly [14–19]. Furthermore, during pregnancy, it is essential to undergo medical mon-
itoring; maintain an adequate and balanced diet; receive supplementation with some
micronutrients, such as iron, folic acid and vitamins; and to carry out physical activities
recommended for pregnant women.

It is well known that a healthier lifestyle, including a balanced diet and physical
activity practices, reduces the risk of excessive weight gain and GDM development [19,20].
Ferrari and Joinsten, in 2021 [19], demonstrated that the practice of physical activity can
increase the amount of muscle mass, and consequently myokines, which have a significantly
anti-inflammatory effect, contributing decreased development of maternal complications,
such as GDM and GAH.

In addition, it is important to mention that, in accordance with the review of Różańska-
Walędziak et al. (2023) [21], bariatric surgery (BS) is the mainstay treatment for obesity, and
the effects of the reduction in body weight significantly decrease the incidence of maternal
complications during pregnancy, including GDM, GAH and macrosomia. However, preg-
nant women that have BS should be alert for some nutritional and vitamin deficiencies, as
these deficiencies due to changes in the gastrointestinal tract are associated with increased
risk of fetal growth retardation and neonates who are small for their gestational age. Fur-
thermore, Walędziak et al. (2021) [22] demonstrated that pregnancy after bariatric surgery
is associated with a higher risk of infants who are small for their gestational age (SGA) and
maternal anemia, requiring greater attention during prenatal care.
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Few studies have been developed in the Mato Grosso state demonstrating the impact
of overweight on gestational outcomes, and, to our knowledge, no study was developed
in Sinop, MT, Brazil, to demonstrate the clinical profile of pregnant women in this region,
as well as the influence of excess body weight on the incidence of maternal complications
in these pregnant women. Thus, the present study aimed to evaluate the clinical and epi-
demiological profile of pregnant women in Sinop, MT, Brazil, evaluating the prevalence of
overweight and obesity in these population and the influence of this excess body weight on
the incidence of maternal complications, such as GDM, GAH, pre-eclampsia and eclampsia.

2. Materials and Methods

This was a retrospective cohort study with a quantitative approach with data collected
from participants diagnosed with pregnancy from 1 January 2020 to 31 December 2020
attending the UBS (Basic Health Units) and CRASM (Women’s Health Reference Center) in
Sinop, Mato Grosso (MT), Brazil, via convenience sampling.

The data were obtained by reading the medical records of pregnant women attending
10 UBS and the CRASM.

The city of study, Sinop, is in the north of the state of MT and is classified as one of the 4
largest cities of MT [23]. It is located 500 km from Cuiabá, the state capital, and its economy is
based on logging, agribusiness, commerce and services, and its biome is the Amazonia. Its
territorial area is 3,990,870 km2 and it has an estimated population of 196,067 inhabitants [23].

All data that were collected were from patients assisted by the public health plans
of Brazil (SUS, Unified Health System). Data collection occurred during weekly visits
to the UBS and CRASM through readings, analyses and electronic recordings in Excel
spreadsheets. The identities of the participants were kept confidential.

Given the declaration of the World Health Organization (WHO) on 30 January 2020
regarding a public health emergency, namely the outbreak of the disease caused by the
new coronavirus (COVID-19), sanitary measures were adopted to avoid agglomeration,
contamination and transmission of the virus.

Inclusion criteria: pregnant women diagnosed from 1 January 2020 to 31 December
2020; pregnant women attended by the 10 UBS and by CRASM in Sinop, MT; pregnant
women that had information on their BMI in the medical records (the value of BMI should
be referenced until 12 weeks of gestation) and pregnant women aged 18 years old or more.

Exclusion criteria: pregnancy with multiple gestation and pregnant women who were
underweight (Figure 1).

From August 2021 to December 2022, data were collected by analyzing the medical
records.

The following data were collected and analyzed: pregnancy age (age at which the
pregnancy was diagnosed); body weight; height; BMI; marital status; ethnicity; date of last
menstrual period; gestational age; single or multiple pregnancy; number of pregnancies;
blood type; the presence of chronic diseases such as diabetes mellitus (DM), systemic
arterial hypertension (SAH) and dyslipidemia; and the presence of maternal complications
such as GDM, GAH, pre-eclampsia and eclampsia. The study also evaluated the results
of laboratory exams, such as red blood count and blood glucose, to assess the presence
of anemia and hyperglycemia, respectively, and evaluated the possible pharmacological
treatments used by the patients.
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To analyze the influence of overweight/obesity on the incidence of maternal complica-
tions, the data of patients were divided into three groups (Figure 1):

Eutrophic: pregnant women with BMI ≥ 18.6 and ≤24.9 kg/m2,
Overweight: pregnant women with BMI ≥ 25.0 and ≤29.9 kg/m2,
Obese: pregnant women with BMI ≥ 30.0 kg/m2.
The ethical aspects were considered, following Resolution 466/12 of the Ministry of

Health, which stipulates regulatory ethical standards for research involving human beings.
The execution of the project was carried out only after authorization was received by the
Education and Service Integration Commission (CIES), as well as approval by the Ethics
Committee on Research with Human Beings, process No. 4,214,565.

The data were tabulated and analyzed in Microsoft® Excel® software spreadsheets
(Office 365) version 2404, using descriptive analysis evaluating the frequency and distri-
bution. The data are presented as the mean ± standard deviation (SD) or as percentages
(%). The results were statistically evaluated by one-way ANOVA test and Tukey’s post
hoc test for the quantitative analysis of continuous variables, or by chi-square test (χ2) for
categorical variables. Furthermore, the study used the Kruskal–Wallis test and Dunn’s
post-test when the results did not assume a Gaussian curve; these results are presented
as the median and interquartile range (25–75%). The analyses were carried out using the
GraphPad Prism® 8 Program. The minimum acceptable significance level was p < 0.05.

3. Results

Data were collected from the medical records of 700 pregnant women (Table 1). It
was observed that more than half of the evaluated pregnant women (64.1%) had over-
weight/obesity (BMI ≥ 25 kg/m2), while 35.9% had a normal BMI.
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Table 1. Clinical and epidemiological profile of pregnant women in Sinop, MT, according to their
body mass index (BMI).

Variables Eutrophic Overweight Obese Total p
Pregnant women (n (%)) 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) -

Age (years) & 23 (20–27) 27 (23–31) *** 27 (23–33) *** 25 (22–30) <0.0001
Body weight (kg) & 56.5 (52.9–61.4) 70.0 (65.2–37.7) *** 88.7 (82.1–97.2) ***/### 70.0 (60.0–83.20) <0.0001

Height (m) & 1.60 (1.56–1.64) 1.60 (1.56–1.65) 1.61 (1.57–1.67) * 1.60 (1.56–1.65) 0.02
BMI (kg/m2) & 22.5 (21.1–23.8) 27.2 (26.2–28.4) *** 33.6 (31.6–37.0) ***/### 27.1 (23.6–31.5) <0.0001
Marital status 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.07

Single 38 (15.1) 17 (7.8) 17 (7.4) 72 (10.2)
Married/common-law

marriage 77 (30.7) 76 (34.5) 65 (28.3) 218 (31.2)

Others 46 (18.3) 31 (14.1) 22 (9.7) 99 (14.2)
Unavailable data 90 (35.9) 96 (43.6) 125 (54.6) 311 (44.4)

Ethnicity 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.94
Asian 2 (0.8) 1 (0.5) 1 (0.4) 4 (0.6)
White 49 (19.5) 45 (20.5) 29 (12.7) 123 (17.6)

Hispanic 93 (37.1) 71 (32.2) 57 (24.9) 221 (31.6)
Black 7 (2.8) 3 (1.3) 4 (1.8) 14 (2.0)

Unavailable data 100 (39.8) 100 (45.5) 138 (60.2) 338 (48.2)
Number of pregnancies 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.0004

1 101 (40.2) 63 (28.7) 46 (20.0) 210 (30.0)
2 65 (25.9) 48 (21.8) 60 (26.2) 173 (24.8)
3 46 (18.3) 43 (19.5) 40 (17.5) 129 (18.4)
4 14 (5.6) 25 (11.3) 28 (12.2) 67 (9.6)

>4 12 (4.8) 22 (10.0) 22 (9.7) 56 (8.0)
Unavailable data 13 (5.2) 19 (8.7) 33 (14.4) 65 (9.2)

ABO-Rh 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.63
A+ 40 (15.9) 29 (13.1) 26 (11.3) 95 (13.6)
A− 5 (2.0) 5 (2.2) 4 (1.8) 14 (2.0)
B+ 11 (4.4) 13 (6.0) 8 (3.5) 32 (4.6)
B− 1 (0.4) 1 (0.5) 1 (0.4) 3 (0.4)

AB+ 6 (2.4) 7 (3.1) 2 (0.8) 15 (2.1)
AB− 0 (0.0) 2 (1.0) 1 (0.4) 3 (0.4)
O+ 82 (32.7) 59 (26.9) 48 (21.0) 189 (27.0)
O− 15 (6.0) 6 (2.7) 2 (0.8) 23 (3.3)

Unavailable data 91 (36.2) 98 (44.5) 137 (60.0) 326 (46.6)
First trimester exams

Blood count
Hemoglobin & 12.8 (12.1–13.6) 13.1 (12.3–13.7) 13.1 (12.5–13.9) 13.1 (12.2–13.7) 0.15
Hematocrit & 37.6 (35.9–39.2) 38.3 (36.3–39.9) 38.9 (36.8–41.0) * 38.2 (36.3–39.9) 0.03

Anemia 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.46
Yes 8 (3.2) 6 (2.7) 2 (0.9) 16 (2.3)
No 122 (48.6) 103 (46.8) 80 (34.9) 305 (43.6)

Unavailable data 121 (48.2) 111 (50.5) 147 (64.2) 379 (54.1)
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Table 1. Cont.

Variables Eutrophic Overweight Obese Total p
Glycemia (mg/dL) & 80 (76–84) 84 (79–88) * 85 (78–90) ** 82 (78–88) <0.001
Blood glucose range 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.18

<92 mg/dL 121 (48.2) 94 (42.7) 71 (31.0) 286 (40.9)
92 to 125 mg/dL (GDM) 12 (4.8) 13 (5.9) 15 (6.6) 40 (5.7)

Unavailable data 118 (47) 113 (51.4) 143 (62.4) 374 (53.4)
Second or third trimester

exams
Blood count
Hemoglobin 12.0 ± 0.8 12.0 ± 0.9 12.1 ± 1.0 12.0 ± 0.9 0.14
Hematocrit 35.8 ± 2.2 35.9 ± 2.7 36.7 ± 2.5 35.9 ± 2.5 0.07

Anemia 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.32
Yes 7 (2.8) 3 (1.4) 6 (2.6) 16 (2.3)
No 65 (25.9) 41 (18.6) 29 (12.7) 135 (19.3)

Unavailable data 179 (71.3) 176 (80) 194 (84.7) 549 (78.4)
Glycemia (mg/dL) & 77 (72–82) 77 (75–83) 81 (76–86) 78 (74–83) 0.08
Blood glucose range 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.63

<92 mg/dL 56 (22.3) 35 (15.9) 25 (10.9) 116 (16.6)
92 to 125 mg/dL (GDM) 3 (1.2) 3 (1.4) 3 (1.3) 9 (1.3)

Unavailable data 192 (76.5) 182 (82.7) 201 (87.8) 575 (82.1)

Results are expressed as the & median (25–75% interquartile range), mean ± standard deviation, or the in number
of individuals and percentage (n (%)). The reference values of hemoglobin, hematocrit and glycemia for pregnant
women are hemoglobin: >11 g/dL; hematocrit, 34–47%; glycemia, <92 mg/dL. Statistical analysis: & Kruskal–
Wallis test with Dunn’ post-test, one-way ANOVA test with Tukey’s post hoc test and the chi-square test (χ2).
* p < 0.05 vs. eutrophic group; ** p < 0.01 vs. eutrophic group; *** p < 0.0001 vs. eutrophic group; ### p < 0.0001 vs.
overweight group.

Regarding the age group, it was observed that the overweight and obese groups
showed a significant difference when compared with the eutrophic group, with the median
age being significantly higher in the overweight and obese groups when compared with
the eutrophic group (p < 0.0001) (Table 1).

Body weight and BMI, as expected, were significantly higher in the overweight and
obese groups when compared with the eutrophic group (p < 0.0001) (Table 1).

For the marital status variable, there was no statistical difference between the three groups
evaluated. The highest percentage was 44.4%, which represented unavailable data, followed
by those who were married or in a stable union, who represented 31.2% of the sample.

Hispanic ethnicity was the classification that presented the highest frequency dis-
tribution among the groups of pregnant women. In this regard, 37.1% of the pregnant
women who belonged to the eutrophic group had this Hispanic classification, along with
32.2% who belonged to the overweight group and 24.9% of the individuals with obesity.
Furthermore, there was a higher percentage of unavailable data, which can be associated
with the fact that this variable is self-declaratory and many people do not know how to
declare themselves.

Regarding the number of pregnancies, regarding having only one pregnancy, this had
a higher rate in the eutrophic group. For two, four and more than four pregnancies, the
obese group had higher rates.

Regarding blood typing, it was observed that in all groups, the most frequent type
was O+ (27.0%) followed by blood Type A+ (13.6%). Still, it is important to emphasize
that a significant percentage of unavailable data was observed, which is something of
concern when it comes to pregnant women, as it is an important information to track the
compatibility of Rh factors in maternal blood and in the blood of the fetus.
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In accordance with the red blood count in the first trimester, the data showed that all
analyzed groups presented with hemoglobin (Hb) and hematocrit (HCT) values within
normal limits, since the reference values for hemoglobin are 12.0 to 15.0 g/dL and those for
HCT are 34% to 47% [24].

Regarding glycemic levels in the first trimester, it can be observed that the glucose
levels were significantly higher in the groups with overweight and obesity when compared
with the eutrophic group (p < 0.001)(Table 1).

According to data from the Guidelines of the Brazilian Society of Diabetes 2019–2020, in
pregnant women, a fasting blood glucose between 92 and 125 mg/dL in the first trimester of
pregnancy, before completing 20 gestational weeks, is indicative of GDM or diabetes mellitus
that occurs during pregnancy, requiring a new blood glucose measurement to confirm the
diagnosis [25]. In relation to the frequency of the distribution of the glycemic range, it was
observed that a greater number of pregnant women with a BMI above 25 (n = 28; 12.5%)
had a glycemic range between 92 and 125 mg/dL, indicating GDM, whereas the number of
pregnant women with a normal BMI who had this glycemic range was 12 (4.8%).

According to the variables of the clinical and laboratory data of the second and third
trimesters, all analyzed groups presented Hb and HCT values within the normal range [26].
Furthermore, regarding the median glycemic levels, it was observed that there was no
statistical difference among the groups, and all values were within the normal limits. The
frequency of distribution of the data for glycemic range was also similar among the groups;
however, the number of pregnant women who had glycemic values between 92 and 125
was higher in the group of pregnant women with a BMI above 25 (n = 6) when compared
with the eutrophic pregnant group (n = 3) (Table 1). The high percentage of unavailable
data (82.1%) for this variable in the second and third trimester may be due to abandonment
of follow-up or due to these data not being recorded in the medical records.

As for the variables DM and SAH, before the gestational period, it was observed that
there was statistical difference among the groups. The number and percentage of pregnant
women who had DM were significantly higher in the overweight (n = 4; 1.8%) and obese
(n = 9; 3.9%) groups when compared with the eutrophic (n = 2; 0.8%) group. The incidence
of SAH was also significantly higher in the overweight (n = 7; 3.2%) and obese (n = 18;
7.9%) groups when compared with the eutrophic (n = 0; 0.0%) group. In addition, although
no statistical difference was observed in the groups for the presence of dyslipidemia, only
pregnant women with overweight or obesity presented with this comorbidity (Table 2).

According to the incidence of maternal complications, the incidence of GDM and GAH
were significantly higher in the groups with overweight and obesity when compared with
the eutrophic group. It was observed that 6 in the eutrophic group, 14 in the overweight
group and 28 in the obese group developed GDM (p < 0.0001). Moreover, only 3 pregnant
women in the eutrophic group, 15 in the overweight group and 29 in the obese group devel-
oped gestational hypertension (p < 0.0001) (Table 2). The number of pregnant women who
had pre-eclampsia was also higher in the groups with overweight and obesity (p = 0.003).
No statistical difference was observed for eclampsia, and only one pregnant woman with
obesity developed this serious maternal complication.

To confirm the association of overweight/obesity with the incidence of maternal
complications the data was subdivided into two groups: eutrophic and overweight/obese.
Thus, the relative risk (RR) was calculated, as demonstrated in Table 3, which showed
that this condition of excess body weight significantly increases the chance of a pregnant
woman presenting with maternal complications, such as GDM and GAH.
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Table 2. Presence of pre-existing comorbidities and incidence of maternal complications in pregnant
women in Sinop, MT, according to body mass index (BMI).

Variable Eutrophic Overweight Obese Total p
Pregnant women (n (%)) 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) --

Disease diagnosed
before pregnancy
Diabetes mellitus 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.03

Yes 2 (0.8) 4 (1.8) 9 (3.9) 15 (2.2)
No 214 (85.3) 176 (80.0) 159 (69.4) 549 (78.4)

No information 35 (13.9) 40 (18.2) 61 (26.7) 136 (19.4)
Arterial hypertension 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) <0.0001

Yes 0 (0.0) 7 (3.2) 18 (7.9) 25 (3.6)
No 218 (86.9) 174 (79.1) 154 (67.2) 546 (78.0)

No information 33 (13.1) 39 (17.7) 57 (24.9) 129 (18.4)
Dyslipidemia 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.09

Yes 0 (0.0) 3 (1.4) 4 (1.8) 7 (1.0)
No 217 (86.5) 175 (79.5) 159 (69.4) 551 (78.7)

No information 34 (13.5) 42 (19.1) 66 (28.8) 142 (20.3)
Maternal

complications
Gestational diabetes 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) <0.0001

Yes 6 (2.4) 14 (6.4) 28 (12.2) 48 (6.8)
No 204 (81.3) 157 (71.4) 142 (62.0) 503 (71.9)

No information 41 (16.3) 49 (22.3) 59 (25.8) 149 (21.3)
Gestational hypertension 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) <0.0001

Yes 3 (1.2) 15 (6.8) 29 (12.7) 47 (6.7)
No 204 (81.3) 153 (69.5) 133 (58.0) 490 (70.0)

No information 44 (17.5) 52 (23.7) 67 (29.3) 163 (23.3)
Pre-eclampsia 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.003

Yes 0 (0.0) 4 (1.8) 9 (3.9) 13 (1.9)
No 206 (82.1) 162 (73.6) 155 (67.7) 523 (74.7)

No information 45 (17.9) 54 (24.6) 65 (28.4) 164 (23.4)
Eclampsia 251 (35.9) 220 (31.4) 229 (32.7) 700 (100.0) 0.32

Yes 0 (0.0) 0 (0.0) 1 (0.4) 1 (0.1)
No 207 (82.5) 165 (75) 161 (70.3) 533 (76.2)

No information 44 (17.5) 55 (25) 67 (29.3) 166 (23.7)

Results are expressed as the number of individuals and percentages (n (%)). Statistical analysis: Chi-square test (χ2).

Table 3. Presence of pre-existing comorbidities and maternal complications in pregnant women in
Sinop, MT, according to body mass index (BMI): analysis of relative risk (RR).

Variable Eutrophic Overweight/
Obese Total RR p

Pregnant women (n (%)) 251 (35.9) 449 (64.1) 700 (100.0) -- --
Disease diagnosed
before pregnancy
Diabetes mellitus 251 (35.9) 449 (64.1) 700 (100.0)

Yes 2 (0.8) 13 (2.9) 15 (2.2) 4.03 0.04
No 214 (85.2) 335 (74.7) 549 (78.4) (1.03–15.9)

No information 35 (14.0) 101 (22.4) 136 (19.4)
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Table 3. Cont.

Variable Eutrophic Overweight/
Obese Total RR p

Arterial hypertension 251 (35.9) 449 (64.1) 700 (100.0)
Yes 0 (0.0) 25 (5.6) 25 (3.6) Infinity <0.0001
No 218 (86.9) 328 (73.1) 546 (78.0) (2.00–infinity)

No information 33 (13.1) 96 (21.3) 129 (18.4)
Dyslipidemia 251 (35.9) 449 (64.1) 700 (100.0)

Yes 0 (0.0) 7 (1.6) 7 (1.0) Infinity 0.03
No 217 (86.5) 334 (74.3) 551 (78.8) (1.17–infinity)

No information 34 (13.5) 108 (24.1) 142 (20.2)
Maternal complications

Gestational diabetes 251 (35.9) 449 (64.1) 700 (100.0)
Yes 6 (2.4) 42 (9.4) 48 (6.8) 4.31 0.0001
No 204 (81.3) 299 (66.6) 503 (71.9) (1.93–9.79)

No information 41 (16.3) 108 (24.0) 149 (21.3)
Gestational hypertension 251 (35.9) 449 (64.1) 700 (100.0)

Yes 3 (1.2) 44 (9.8) 47 (6.7) 9.20 <0.0001
No 204 (81.3) 286 (63.7) 490 (70.0) (3.10–27.77)

No information 44 (17.5) 119 (26.5) 163 (23.3)
Pre-eclampsia 251 (35.9) 449 (64.1) 700 (100.0)

Yes 0 (0.0) 13 (2.9) 13 (1.9) Infinity 0.004
No 206 (82.1) 317 (70.6) 523 (74.7) (2.00–infinity)

No information 45 (17.9) 119 (26.5) 164 (23.4)
Eclampsia 251 (35.9) 449 (64.1) 700 (100.0) 0.43

Yes 0 (0.0) 1 (0.2) 1 (0.1) Infinity
No 207 (82.5) 326 (72.6) 533 (76.2) (0.17–infinity)

No information 44 (17.5) 122 (27.2) 166 (23.7)
Results are expressed as the number of individuals and percentages (n (%)). Statistical analysis: chi-square test
(χ2) and relative risk test (RR).

4. Discussion

It was observed that more than half of the evaluated pregnant women had over-
weight/obesity (BMI ≥ 25 kg/m2). This is in line with data from the literature that demon-
strated the large increase in the rates of overweight and obesity in recent years [3,5]. Silva
et al. (2014) [27] demonstrated that 9 years ago, 25–30% of pregnant women in Brazil were
overweight. According to our results, it can be observed that a higher percentage (64.1%) and
significant portion of pregnant women living in Sinop, MT, are overweight/obese, which
may have contributed to the increase in the rate of maternal and neonatal complications.

Regarding the age group, it was observed that the median age was significantly
higher in the overweight and obese groups (27 (20–27) years old) when compared with the
eutrophic group (23 (23–31) years old). These data suggest that increasing age increases the
chance that pregnant women will have an accumulation of adipose tissue and metabolic
changes resulting from this excess body weight. Data in the literature show that being aged
above 30 years old is a factor that interferes with gestational weight gain [28]. However,
it is important to mention that the majority of pregnant women in the present work were
under 30 years old but still had high BMI values and significant maternal complications.

Regarding the number of pregnancies, when it comes to having only one pregnancy,
this had a higher rate in the eutrophic group, which may be due to different maternal
characteristics, as age, pre-pregnancy nutritional status, ethnic origin, socioeconomic status,
drug use, physical activity and psychosocial factors [29]. Regarding having two, four or
more than four pregnancies, the obese group had higher rates, leading to the hypothesis
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that more pregnancies increase the probability of weight gain or difficulty losing weight,
since the abdominal muscle has already been distended and the abdominal region shows
the natural flaccidity of the gestational state and, in the case of a lack of exercise and good
nutrition, the accumulation and flaccidity tend to increase in the next pregnancy [30].

Regarding blood typing, it was observed that in all groups, the most frequent type
was O+ (27.0%), followed by blood Type A+ (13.6%), these being the most common types
in the Brazilian population according to results of several studies, such as [31]. Still, it is
important to emphasize that a significant percentage of unavailable data was observed,
which is something of concern when it comes to pregnant women, as it is an important
information to track the compatibility of Rh factors in maternal blood and in the blood of
the fetus.

According to the data regarding the red blood count in the first trimester, the data
showed that all the analyzed groups presented hemoglobin (Hb) and hematocrit (HCT)
values within normal limits, since the reference values for hemoglobin are 12.0 to 15.0 g/dL
and those for HCT are 34% to 47% [24]. These results may suggest that the medical
indication for the use of folic acid in prenatal care until the end of the first trimester of
pregnancy is effective. Folic acid is indicated to prevent malformation of the fetus and
maternal anemia; its indication is already recurrent in the SUS (Unified Health System) and
in the private plans, and is very effective [32].

Regarding glycemic levels in the first trimester, it can be observed that the glucose
levels were significantly higher in the groups with overweight and obesity when compared
with the eutrophic group (p < 0.001). This may be directly related to the accumulation
of adipose tissue in these groups. The accumulation of adipose tissue leads to chronic
low-grade inflammation and insulin resistance [33]. With insulin resistance, peripheral
tissues fail to respond adequately to the action of insulin, thus reducing glucose uptake
and tissue storage, leading to an increase in circulating glucose levels [7,33].

In agreement with our present study, Monod et al. (2024) [34] demonstrated that both
overweight and obesity were associated with several adverse maternal metabolic profiles
at the beginning of pregnancy, such as insulin resistance and higher glucose levels during
fasting and during the OGTT test. Furthermore, they observed that the excess body weight
significantly increased the fetal subcutaneous tissue revealed by ultrasound and increased
the percentages of infants who were large for their gestational age, demonstrating several
maternal and neonatal complications in conditions of maternal overweight.

Although the average glucose levels in the three groups were within the reference
values, the higher level of glucose in the groups with overweight and obesity can contribute
to the development of other metabolic complications and pathologies in pregnant women
and in newborns, such as a higher incidence of GDM and GAH.

In relation to the frequency of distribution of the glycemic range, it was observed that
a greater number of pregnant women with a BMI above 25 (n = 28; 12.5%) had a glycemic
range between 92 and 125 mg/dL, indicating GDM, whereas the number of pregnant
women with a normal BMI who had this glycemic range was 12 (4.8%). These results are
in line with data from the literature demonstrating that an increase in BMI leads to an
increase in glycemic levels due to the accumulation of adipose tissue increasing the risk of
the development of diabetes [25].

According to the clinical and laboratory data of the second and third trimesters of
pregnancy, all analyzed groups presented Hb and HCT values within the normal range [26].
These results may be associated with iron supplementation since the beginning of preg-
nancy, which may have contributed to the control and prevention of anemia.

The median glycemic levels and frequency of the distribution of the data for glycemic
range in the second or third trimester were similar among the groups; however, the number
of pregnant women who had glycemic values between 92 and 125 was even higher in
the group of pregnant women with a BMI above 25 (n = 6) when compared with the
group of eutrophic pregnant women (n = 3) (Table 2). Continued prenatal care, which is
recommended to ensure a pregnancy with low maternal–fetal risk or even to reduce the
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changes observed at the beginning of the gestational period, may have contributed to the
maintenance and regularization of glycemic levels in the groups of pregnant women with
overweight and obesity. The high percentage of unavailable data (82.1%) for this variable
in the second and third trimesters may be due to abandonment of follow-up or through not
recording these data in the medical records.

As for the variables DM and SAH, before the gestational period, it was observed
that there was statistical difference between the groups. The number and percentage of
pregnant women who had DM and SAH were significantly higher in pregnant women with
overweight and obesity when compared to the eutrophic groups. In addition, although
no statistical difference was observed in the groups for the presence of dyslipidemia, only
pregnant women with overweight or obesity presented this comorbidity.

In agreement with O’Malley et al. (2020) [35], the pregnant women diagnosed with
GDM were more likely to have obesity (70.4% vs. 42.6%, p < 0.001). In addition, they
demonstrated that pregnant women with GDM had higher triglycerides (p = 0.023) and
lower HDL cholesterol (p = 0.013) levels, as well as a higher odds ratio of increased triglyc-
erides (odds ratio = 3.2 (1.4–6.9), p = 0.004) and lower HDL cholesterol (odds ratio = 2.2,
(1.1–4.7), p = 0.036), suggesting that the association between GDM and dyslipidemia is
mediated through maternal obesity.

Kivelä et al. (2021) [36] demonstrated that pregnant women with obesity had signif-
icantly higher levels of most very-low density lipoprotein-related measures, many fatty
and most amino acids and a more adverse metabolic profile when compared with pregnant
women with a normal weight. However, they demonstrated that most metabolic alterations
during pregnancy were smaller in pregnant women with obesity when compared with
pregnant women with a normal weight.

In accordance with the incidence of maternal complications, the incidence of GDM
and GAH were significantly higher in the groups with overweight and obesity when com-
pared with the eutrophic group. The number of pregnant women who had pre-eclampsia
was also higher in the groups with overweight and obesity. No statistical difference was
observed for eclampsia, and only one pregnant woman with obesity developed this serious
maternal complication. These results confirms data from the literature that demonstrated
that overweight and obesity contribute significantly to the incidence of maternal complica-
tions [10,11,37,38].

Data from a systematic review published by our group [39] also demonstrated that
overweight and obesity can increase the risk of GDM, GAH and pre-eclampsia.

Saha et al. (2013) [40], in a cohort study, found that among women with an adequate
weight (n = 250) or underweight (n = 150), none developed GDM; on the other hand, 6.8%
of women with obesity or overweight (n = 236) developed the disease (p = 0.003). Khalak
et al. (2015) [12] also found that among the 175 pregnant women who developed GDM,
78% (n = 136) were overweight or obese.

Neal et al. (2022) [41] also demonstrated that obesity significantly increased the risk
of many adverse maternal and neonatal outcomes, such as GDM (22.3%), hypertensive
disorder in pregnancy (11.2%) and a higher caesarean section rate (42.5%). Furthermore,
they demonstrated that the condition of obesity is independently associated with the
incidence of babies who are large for their gestational age (LGA), independent of maternal
factors, including GDM.

Interestingly, West et al. (2020) [42] demonstrated that the risk for the development
of GDM in women with srPCOS (self-reported polycystic ovary syndrome) was mostly
attributed to overweight or obesity, and that women with a normal weight and srPCOS did
not seem to be at higher risk of developing GDM, demonstrating the importance of weight
management in reproductive-age women.

Machado et al. (2020) [11] demonstrated that the risk of GAH and pre-eclampsia
increased with increasing BMI. They demonstrated that pregnant women with obesity
Class III, namely pregnant women with a BMI ≥ 40.0 kg/m2, presented with a significantly
higher incidence of GAH and pre-eclampsia when compared with pregnant women with
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obesity Class I (BMI ≥ 30.0 and ≤34.9 kg/m2) and Class II (BMI ≥ 35.0 and ≤39.9 kg/m2).
Denison et al. (2014) [43] also observed that the incidence of maternal complications, such
as GDM, was 30 times higher in women with BMI ≥ 40 kg/m2 (obesity Class III) when
compared with women with a normal BMI (eutrophic).

According to the study by Fuchs et al. (2017) [44], the frequency of hypertensive disorders
of pregnancy increases proportionally with the increase in BMI. Furthermore, the study
showed that with the addition of factors such as smoking, maternal age and chronic kidney
disease, among others, the relative risk increased in both groups of specific women [44]. In
contrast, He et al. (2016) [45], in a retrospective case–control study analyzing 47 pregnant
women with obesity (cases) and 45 eutrophic controls, observed that the incidence of GAH
and pre-eclampsia were similar in both groups, showing no statistical difference.

In conclusion, we observed a higher prevalence of overweight and obesity in pregnant
women in Sinop in the North of Mato Grosso state, Brazil. Furthermore, it was concluded
that overweight and obesity significantly increased the incidence of maternal complications,
such as GDM, GAH and pre-eclampsia, and is a serious risk factor for pregnant women
and their babies.
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