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Summary

Introduction. A significant proportion of women globally, consti-
tuting 38%, are obese, among whom 24.5% reside in Europe. Obe-
sity elevates the risk of premature birth due to associated maternal 
conditions, such as preeclampsia. The objectives were to assess: 
variations in demographic and clinical characteristics among preg-
nant women across groups; the impact of obesity on the incidence 
of preeclampsia and preterm delivery; and the influence of obesity 
on newborn characteristics.

Methods. One-year prospective study included 133 pregnant wom-
en gestational age 11-14 gestational week (GW), divided into two 
groups: OB (41.35%) and CG (58.65%). The data were analyzed using 
IBM SPSS version 23.

Results. There is statistically significant difference in average body 
mass index (BMI) (22.01 ± 1.83 vs. 30.26 ± 4.52; p < 0.001) and de-
livery time (37.94 ± 2.05 vs. 36.87 ± 2.45; p = 0.003) between CG and 
OB. Obese pregnant women developed preeclampsia significantly 
more often than normal weight (61.82% vs. 28.21%; p < 0.001). Body 
mass index has significant moderate predictive ability to predict 
preeclampsia (AUC 0.696 (95% CI: [0.601; 0.79]). Higher BMI (OR = 
1.19, [1.09; 1.29], p < 0.0001) was associated with higher rates of pre-
eclampsia. Overweight (OR = 2.41, [1.07; 5.43], p = 0.0335), obesity 
class I, II and III (OR = 20.36, [4.32; 95.99], p = 0.0001) were associated 
with higher rates of preeclampsia. A poor negative correlation was 
found between BMI and GW of pregnancy outcome (p = -0.24; r2 = 
0.104; p = 0.006). Higher BMI (β = -0.14, [-0.21; -0.07], p = 0.0002) was 
associated with lower values of GW of pregnancy outcome.  

Conclusions. Presence of obesity or overweightness in the first tri-
mester of pregnancy poses a significant risk factor for preeclampsia 
and preterm delivery.
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Preeclampsia and preterm delivery risk: the significance of 
obesity in pregnancy

Introduction

Obesity is acknowledged by the World Health Organization (WHO) as an independent dis-
ease. Obesity is a metabolic disorder in which weight gain is achieved at the expense of fatty 
tissue, so that body fat is greater than 30% in women. The World Health Organization (WHO) 
has stated that obesity is the predominant chronic health concern among adults worldwide, 
surpassing malnutrition and growing into a more severe issue. The incidence of obesity on 
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a global scale has markedly risen over recent 
decades, prompting the World Health Orga-
nization (WHO) to characterize it as a “global 
epidemic.” The most recent report from the 
World Health Organization (WHO) indicates 
that in the European region, more than half 
of adults are affected by these conditions. Al-
though approximately 54% of women expe-
rience overweight, they are more frequently 
affected by obesity, with 24% of women af-
fected compared to 22% of men [1].

Fat tissue is a great source of energy, but it 
is also an important endocrine organ in which 
numerous adipocins are secreted. In obesity, 
fat tissue produces significantly more adi-
pocytes than in normal nutrition, with much 
more significant visceral fat tissue that is met-
abolically active. Adipocins in the liver trigger 
the generation of acute phase reactants like 
C-reactive protein (CRP) and inflammatory cy-
tokines such as PAI-1, leptin, adiponectin, IL-6, 
TNF-α, among numerous others [2, 3].

Preeclampsia is characterized by the on-
set of high blood pressure (≥140 and/or ≥90 
mmHg) occurring for the first time after the 
20th week of pregnancy, with measurements 
taken at least twice within a span of four to six 
hours, accompanied by proteinuria exceeding 
300 mg in a 24-hour urine sample [4–6]. The ex-
act mechanisms underlying preeclampsia are 
still not fully understood, but it is believed to 
result from a combination of factors including 
stress on syncytiotrophoblasts, dysfunction of 
the maternal endothelium, oxidative stress, 
and systemic inflammation in the pregnant 
woman [7]. In obese participants who later de-
velop preeclampsia, pro-inflammatory mark-
ers (including IL-1α, IL-1β, IL-6, IFN-α, IFN-γ, 
GM-CSF, IL-12p70, IL-17α, TNF-α, and IL-8) 
as well as anti-inflammatory markers (such 
as IL-4, IL-10, and IL-13) are elevated during 
the first and second trimesters compared to 
those who do not develop preeclampsia [8]. 
Furthermore, there exists a robust correlation 
between maternal obesity and preeclampsia, 
characterized by a similar pattern of height-

ened cytokine expression [9]. The broadening 
of the preeclampsia definition by the Interna-
tional Society for the Study of Hypertension 
in Pregnancy (ISSHP) in 2018 has resulted in 
a greater number of women being diagnosed 
with the condition. Consequently, studies sim-
ilar to those referenced above would likely 
reveal an even more pronounced correlation 
between maternal obesity and preeclampsia 
[10]. Consequently, there has been a rise in 
the prevalence of maternal obesity, emerging 
as the paramount concern in pregnancy-relat-
ed health. Obesity exerts profound effects on 
both the mother and her offspring, leading 
to a spectrum of complications such as gesta-
tional hypertension, diabetes, preeclampsia, 
premature delivery, and spontaneous abor-
tions. Moreover, it is linked with short- and 
long-term repercussions for both maternal and 
offspring health [11]. The results of numerous 
studies indicate a link between obesity and 
complications in mothers and fetuses (gesta-
tional diabetes, gestational hypertension, pre-
mature labor, preeclampsia, eclampsia, fetal 
macrosomy, stillbirth, etc.). Obesity of mothers 
doubles the risk of perinatal death. Obesity, 
through epigenetic alterations, also influences 
future generations. Exposure to an obesogenic 
environment in utero triggers developmen-
tal programming, heightening the likelihood 
of obesity in offspring. Furthermore, as these 
offspring encounter environmental factors 
conducive to obesity, particularly high-calorie 
diets and sedentary lifestyles, their susceptibil-
ity to becoming overweight or obese as adults 
amplifies, thereby escalating the risk of devel-
oping diabetes and cardiovascular disease lat-
er in life [12, 13]. 

Research conducted in Sweden revealed 
that elevated maternal pre-pregnancy body 
mass index (BMI), a gauge of weight relative 
to height, was linked to heightened odds of 
adverse pregnancy outcomes [14]. Obesity 
elevates the likelihood of a medically indicat-
ed premature birth [15, 16]. Both obese and 
overweight women faced an elevated risk 
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of delivering at or before 32 weeks gestation 
and showed a slightly increased likelihood 
of delivering prior to 37 weeks [17]. A recent 
meta-analysis indicates that the occurrence of 
preterm prelabor rupture of membranes and 
extreme preterm birth (< 28 weeks gestation) 
rises with escalating BMI. Given that over-
weight and obese (OWO) pregnant women 
are more prone to pregnancy complications 
such as preeclampsia and gestational diabetes, 
the incidence of medically-indicated preterm 
birth is also elevated [18].  The United States 
Institute of Medicine (IOM) has provided 
guidelines concerning ideal gestational weight 
gain (GWG) during pregnancy to enhance out-
comes for both mother and infant. The IOM 
recommends a total GWG range of 11 to 20 
pounds (5 to 9 kg) for obese women and 15 to 
25 pounds (6.8 to 11.3 kg) for women classified 
as overweight [19]. Medical societies univer-
sally advocate for prompt screening for ges-
tational diabetes mellitus and early anesthesia 
evaluation in obese women. They also propose 
administering aspirin to prevent preeclampsia 
in the presence of additional risk factors. As 
a means to enhance pregnancy outcomes, as-
pirin initiation in the first trimester is recom-
mended for all patients with a BMI exceeding 
35 kg/m² [20, 21].

The aims of this study were to determine: 
differences in demographic and clinical char-
acteristic of pregnant women between groups 
OB (obesity in pregnancy) and CG (control 
group with normal weight); the effect of obe-
sity on the occurrence of preeclampsia in 
pregnancy; the effect of obesity on the occur-
rence of preterm delivery; the effect of obesity 
on the characteristics of the newborn (weight, 
length and Apgar score).

Methods

The research spanned the one-year period and 
was conducted prospectively at the Clinic for 
Gynecology and Obstetrics, Clinical Center of 

Vojvodina. It involved 133 pregnant patients 
aged over 18 years with singleton pregnancies 
between 11+0 and 13+6 weeks of gestation. 
Respondents were divided into two groups: 
OB - pregnancy with obesity (N = 55); and CG 
- control group without obesity (N = 78). The 
study included an analysis of data collected 
through a questionnaire containing demo-
graphic data, clinical data, and pregnancy 
completion data. Research instruments were 
specially constructed questionnaires. 

In this study we analyzed: the age of preg-
nant women, BMI of pregnant women, the 
number of pregnancies, gestational week of 
pregnancy outcome, birth length and birth 
weight of the newborn, Apgar score in the 
first and fifth minute, presence of preeclamp-
sia in pregnancy. 

Maternal demographics, medical, and ob-
stetric history were gathered through a self-re-
port questionnaire, while body mass index was 
assessed during the initial hospital visit. Gesta-
tional age at the time of serum collection (be-
tween 11+0 and 13+6 weeks) was determined 
using ultrasound measurements and the first 
day of the last menstrual period. Information 
regarding pregnancy outcomes was extracted 
from the hospital maternal records.

Statistical analysis 

The data were processed in the IBM SPSS Sta-
tistical Statistics Program, version 23 (SPSS 
Inc., Chicago, IL) and MedCalc for PC (Med-
Calc Software, Mariakerke, Belgium). Numeric 
variables were expressed as mean (±SD), while 
discrete outcomes were shown as absolute and 
relative (%) frequencies. Participants were cat-
egorized into two groups based on the obesi-
ty status. Normality and heteroskedasticity 
of continuous data were evaluated using the 
Shapiro-Wilk and Levene’s tests, respectively. 
Continuous variables were compared using 
the unpaired Student t-test, Welch t-test, or 
Mann-Whitney U test depending on the data 
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distribution. Categorical variables were com-
pared using chi-squared test or Fisher’s exact test 
as appropriate. Sensitivity, specificity, positive 
predictive value and negative predictive value 
for PE were determined with 2-by-2 contingen-
cy tables. We used Receiver-Operating-Char-
acteristic curves to assess the ability to predict 
PE according to BMI (kg/m2). The area under 
the curve and 95% confidence intervals were 
calculated. A multivariate logistic regression 
was performed to assess the relation between 
PE and the explanatory variables: Type of OB 
and BMI (kg/m2); and Gestational week of preg-
nancy outcome with BMI (kg/m2). Data were 
checked for multicollinearity and heteroskedas-
ticity Spearman’s coefficient was used to assess 
the correlation between BMI (kg/m2) and gesta-
tional week of pregnancy outcome. The differ-
ence between gestational weeks of pregnancy 
outcome according to modalities of Type of OB 
was assessed with the Kruskal-Wallis. The exis-
tence of a statistically significant difference was 
taken at p <0.05. Sampling weights (except for 
sample description) were used during statistical 
analysis of data. The results were presented in 
tables and figures. 

Results

The study included 133 pregnant women in 
the first trimester of pregnancy, among whom 
41.35% were obese pregnant women, and 
58.65% were of normal weight. Table 1 shows 
the results of the examined data between the 
groups. A statistically significant difference 
in average BMI (22.01 ± 1.83 vs. 30.26 ± 4.52; 
p < 0.001) and delivery time (37.94 ± 2.05 vs. 
36.87 ± 2.45; p = 0.003) between control group 
and obese pregnant women was shown. The 
characteristics of the newborn differed signifi-
cantly among the studied groups. Pregnant 
women who were obese developed PE sig-
nificantly more often than the control group 
(61.82% vs. 28.21%; p < 0.001). The diagnos-
tic performance of examined groups (obese 

Table 1. Comparison according to group (control 
group vs obesity group)

Variable CG
N = 78

OB
N = 55

p-Value

Age 30.67 (± 
5.44) 

95% CI: 
[29.44; 
31.89] 
Range: 

(18.0; 42.0) 
N = 78

31.96 (± 
5.55) 

95% CI: 
[30.46 ; 
33.47] 
Range: 

(21.0; 43.0) 
N = 55

0.182 
  
  
  

BMI (kg/m2) 22.01 (± 
1.83) 

Range: 
(16.9; 24.9) 

N = 78

30.26 (± 
4.52) 

Range: 
(25.0; 41.0) 

N = 55

<0.001 
  
  
  

Number of 
pregnancies

2.29 (± 1.48) 
Range: (1.0; 

7.0) 
N = 78

2.58 (± 1.52) 
Range: (1.0; 

9.0) 
N = 55

0.131 
  
  
 

Gestational 
week of 
pregnancy 
outcome

37.94 (± 
2.05) 

Range: 
(28.0; 41.0) 

N = 78

36.87 (± 
2.45) 

Range: 
(32.0; 41.0) 

N = 55

0.003 
  
  
 

Body weight 
of child

3182.69 (± 
600.63) 
95% CI: 
[3047.27; 
3318.11] 
Range: 
(1150.0; 
4510.0) 
N = 78

2952.55 (± 
621.25) 
95% CI: 
[2784.6; 
3120.49] 
Range: 
(1850.0; 
4080.0) 
N = 55

0.034 
  
  
  

Body length 
of child 
  
 

49.47 (± 
2.54) 

Range: 
(40.0; 56.0) 

N = 78

48.2 (± 2.27) 
Range: 

(45.0; 52.0) 
N = 55

0.002 
  
  
 

Apgar 
score in 1st 
minute 
  
 

8.77 (± 1.18) 
Range: (6.0; 

10.0) 
N = 78

8.31 (± 1.2) 
Range: (6.0; 

10.0) 
N = 55

0.017 
  
  
 

Apgar 
score in 5th 
minute 
  
 

9.41 (± 
0.829) 

Range: (7.0; 
10.0) 

N = 78

9.0 (± 0.923) 
Range: (7.0; 

10.0) 
N = 55

0.006 
  
 

PE Yes 
  No

22 (28.21%) 
56 (71.79%) 

N = 78

34 (61.82%) 
21 (38.18%) 

N = 55

<0.001 
  
 

*CG - control group; OB - obesity group; BMI - body mass 
index; PE - preeclampsia
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Table 2a. Prediction of BMI and type of OB in 
occurrence of PE

Odds Ratio p-Value

BMI (kg/m2)

Risk for each 
1-unit increase 1.19 [1.09; 1.29] <0.001

Type OB

Reference: normal 
weight change 
reference

obesity I, II, III 20.36 [4.32; 95.99] <0.001

overweight 2.41 [1.07; 5.43] 0.033

Table 2b. Prediction of BMI in occurrence of 
preterm delivery

BMI (kg/m2)

Risk for each 1-unit 
increase

-0.141 [-0.213; 
-0.0698] <0.001

*BMI - body mass index; OB - obesity; PE - preeclampsia

Figure 1. The area under the curve for BMI to predict PE 
*BMI - body mass index; AUC - area under the curve

Figure 2. Frequency of type of obesity in the occurrence 
of PE

*PE - preeclampsia; OB - obesity
Figure 3. Median values of Gestational week of pregnan-
cy outcome between obesity groups

vs. non obese), as a predictor for PE, was as-
sessed. The results demonstrated a sensitivi-
ty of 60.7% and a specificity of 72.7%, while 
the positive predictive value (PPV) and neg-
ative predictive value (NPV) were 61.8% and 
71.8%, respectively. The area under the curve 
was 0.696 (95% CI: [0.601; 0.79]) for BMI (kg/
m2) to predict PE. BMI had significant, but 
moderate predictive ability to predict PE (Fig-
ure 1). In multivariate analysis, higher BMI 
(kg/m2) (OR=1.19, [1.09; 1.29], p < 0.0001) was 
associated with higher rates of PE. For every 
1 increase in BMI, the chance of developing 
PE increased 1.19 times (Table 2). The PE 
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rates were respectively 61.82% in obese pa-
tients and 28.21% in non-obese patients (OR 
= 4.12; CI [1.98 ; 8.59]; p < 0.001). Pregnant 
women who developed PE had a significantly 
(p < 0.001) higher percentage of overweight 
(32.1% vs. 24.7%), obesity degrees I (16.1% 
vs. 0%), II (7.1% vs 2.6%) and III (5.4% vs. 0%) 
compared to pregnant women who did not 
develop PE, where the highest percentage of 
pregnant women had a normal weight (72.7% 
vs. 39.3%) (Figure 2). In multivariate analysis, 
overweight (OR = 2.41, [1.07; 5.43], p = 0.0335), 
obesity I, II, III (OR = 20.36, [4.32; 95.99], p = 
0.0001) were associated with higher rates of 
PE. Pregnant women who were overweight 
were 2.41 times more likely to develop PE than 
those with a normal weight. Pregnant women 
who were obese (grade I, II, III) had a 20.41 
times greater chance of developing PE (Table 
2). A significant difference in median GW was 
shown between all examined groups (38 (IQR 

1.0) vs. 38 (IQR 3.0) vs. 37 (IQR 2.0) vs. 35,5 
(IQR 4.0) vs. 34 (IQR 1.5); p < 0.001). A sig-
nificant difference in GW between the group 
of normally nourished pregnant women and 
those with I (p = 0.005), II (p = 0.007) and III (p 
= 0.016) degrees of obesity was shown, as well 
as between GW in overweight and each of the 
obese groups (p = 0.039; p = 0.037; p = 0.047). 
There was no difference in GW between nor-
mally nourished and overweight pregnant 
women (p = 0.256) (Figure 3). A poor negative 
correlation was found between BMI (kg/m2) 
and gestational week of pregnancy outcome 
(p = -0.24; r2 = 0.104; p = 0.006). The higher the 
pregnant woman’s BMI, the earlier the deliv-
ery ended (Figure 4). In multivariate analysis, 
higher BMI (kg/m2) (β = -0.14, [-0.21; -0.07], p 
= 0.0002) was associated with lower values of 
gestational week of pregnancy outcome.  For 
every 1 increase in BMI, delivery ended 0.14 
times earlier (Table 2).

Figure 4. Correlation between BMI and GW
*BMI - body mass index; GW - gestational week of pregnancy outcome
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Discussion

The findings from the study conducted by 
Baeten et al. reaffirmed that obesity significant-
ly increased the risk of pregnancy complica-
tions and adverse outcomes [15]. Higher ma-
ternal pre-pregnancy BMI, a measure of weight 
for height, was associated with the increased 
risk of adverse pregnancy outcomes [14]. In 
our study preeclampsia was statistically signifi-
cantly more frequent in the OB group and there 
were significant differences in type of obesity 
between group of pregnant women with and 
without preeclampsia. These results are con-
sistent with many studies. Mohammadi et al. 
have shown that women who were overweight 
or obese were at increased risk of preeclampsia 
in comparison with women of normal weight 
[16]. Bornard’s findings corroborate these re-
sults, indicating a remarkable escalation in the 
risk of preeclampsia from BMI of 15 to 30 kg/m². 
Relative to women with BMI of 21, the adjusted 
risk of preeclampsia doubled at BMI of 26 and 
nearly tripled at BMI of 30. Conversely, wom-
en with BMI of 17 exhibited a 57% decrease in 
the risk of preeclampsia compared to those with 
BMI of 21, while BMI of 19 was linked with a 
33% reduction in risk [17]. The likelihood of 
developing preeclampsia was 1.4 times high-
er in overweight women and 1.8 times higher 
in obese women compared with women with 
a normal BMI. Furthermore, this relationship 
between BMI and preeclampsia is slightly more 
pronounced among mothers delivering at term 
than among those delivering preterm [18]. In a 
cohort study conducted by Thelma et al., it was 
demonstrated that elevated pre-pregnancy BMI 
served as a robust and independent risk factor 
for preeclampsia [19].

In a nationwide cohort study led by Sven 
et al., encompassing over 1.5 million deliveries 
and including data on early pregnancy BMI, 
it was discovered that maternal overweight 
and obesity during pregnancy were linked to 
heightened risks of preterm delivery. Particu-
larly elevated risks were noted for extremely 

preterm deliveries [20]. Several studies have 
indicated an elevated risk of preterm birth in 
overweight and obese women [21–23], while 
others have suggested a slight reduction in 
risk [24, 25]. In our study there were significant 
differences between the groups with respect to 
gestational week of pregnancy outcome, and 
we calculated medium negative correlation 
between mothers BMI and gestational week of 
pregnancy outcome. These results mean that 
pregnant women who have been overweight 
or obese have given birth in earlier gestation-
al weeks. Women classified as obese or over-
weight faced heightened risks of delivering 
at or before 32 weeks gestation and exhibited 
a slightly elevated likelihood of delivering 
before 37 weeks [15]. Inadequate gestational 
weight gain in underweight pregnant wom-
en, excessive gestational weight gain in over-
weight/obese women, and excessive gestation-
al weight gain in the third trimester emerged 
as significant predictors of preterm birth [26]. 

The findings from certain pooled cohort 
studies [6, 22] indicated that overweight and 
obese women experienced a reduced likelihood 
of delivering the infant with low birth weight, 
which contradicts our own results. Also, Mo-
hammadi et al. showed that infants of obese 
women were more likely to be macrosomic 
[16]. The study by Lima et al. corroborated the 
notion that mothers with higher pre-pregnan-
cy BMI typically deliver heavier babies. Fur-
thermore, they found that greater gestational 
weight gain had a more pronounced impact 
on birth weight than pre-pregnancy BMI alone. 
Pregnant women with higher pre-pregnancy 
BMI and increased weight gain during preg-
nancy tended to have newborns with higher 
birth weights. However, it was observed that 
mothers with high pre-pregnancy BMI who 
gained less weight during pregnancy had chil-
dren with lower birth weights [27]. We find low 
negative correlation between mothers’ BMI and 
characteristics of newborn. The results of our re-
search are in accordance with the study of Baw-
twn et al. showing that higher BMI was inverse-
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ly associated with delivery of the small-for-ges-
tational-age infant [15]. In the study by Bogaerts 
et al., it was demonstrated that women with 
gestational weight gain (GWG) below the Insti-
tute of Medicine (IOM) guidelines had a higher 
likelihood of being diagnosed with gestational 
diabetes mellitus. Additionally, they were at 
increased risk for placental abruption, deliver-
ing small-for-gestational age infants, and hav-
ing neonates with low birth weight [28]. Our 
results underscore the significance of enhanc-
ing healthcare for women of reproductive age 
by integrating them into family planning pro-
grams that incorporate nutritional monitoring 
and education. Furthermore, our findings re-
inforce existing recommendations to mitigate 
excessive weight gain during adolescence and 
early adulthood, preceding the first pregnancy. 
Maternal overweight stands out as one of few 

modifiable risk factors for adverse gestational 
outcomes prior to pregnancy, and this study 
provides additional support for weight man-
agement initiatives aimed at enhancing the 
overall health of our population.

Conclusion

Presence of obesity or overweightness in the 
first trimester of pregnancy poses a signifi-
cant risk factor for preeclampsia and preterm 
delivery.

Hence, establishing standardized interna-
tional protocols for the efficient management 
of obese women is crucial to provide clear 
guidance for clinical practice and ultimately 
enhance pregnancy outcomes safely.

Funding source. The authors received no specific fund-
ing for this work. 

Ethical approval. The Ethics Committee of the Clin-
ical Center of Vojvodina, Novi Sad, Serbia, approved 
the study and informed consent was obtained from all 

individual respondents. Participation in the research 
was voluntary. The research was conducted according 
to the Declaration of Helsinki.

Conflicts of interest. The authors declare no conflict of 
interest.

References:

1. World Health Organization Obesity. Available 
from: https://www.who.int/health-topics/non-
communicable-diseases#tab=tab_1 Accessed 
[January 14, 2024]  

2. Ng M, Fleming T, Robinson M, Thomson B, 
Graetz N, Margono C, et al. Global, regional, and 
national prevalence of overweight and obesity 
in children and adults during 1980-2013: a sys-
tematic analysis for the Global Burden of Disease 
Study 2013. Lancet 2014;384(9945):766–81.

3. Duan DM, Niu JM, Lei Q, Lin XH, Chen X. Se-
rum levels of the adipokine chemerin in pre-
eclampsia. J Perinat Med 2012;40(2):121–7.

4. Stepan H, Philipp A, Roth I, Kralisch S, Jank A, 
Schaarschmidt W, et al. Serum levels of the adi-
pokine chemerin are increased in preeclampsia 
during and 6 months after pregnancy. Regul 

Pept 2011;168(1-3):69–72.

5. De Boer MP, Meijer RI, Wijnstok NJ, Jonk AM, 
Houben AJ, Stehouwer CD, et al. Microvascu-
lar  dysfunction: a potential mechanism in the 
pathogenesis of obesity -associated insulin re-
sistance and hypertension. Microcirculation 
2012;19(1):5–18. 

6. McDonald SD, Han Z, Mulla S, Beyene J. 
Knowledge Synthesis Group. Overweight and 
obesity in mothers and risk of preterm birth 
and low birth weight infants: systematic re-
view and meta-analyses. BMJ 2010;341:c3428.  

7. Torloni MR, Betrán AP, Daher S, Widmer M, 
Dolan SM, Menon R, et al. Maternal BMI and 
preterm birth:a systematic review of the litera-
ture with meta-analysis. J Matern Fetal Neona-
tal Med 2009;22(11):957–70.



Preeclampsia and preterm delivery risk

Godište 15 Jun 2024 www.biomedicinskaistrazivanja.mef.ues.rs.ba 9

8. Khatibi A, Brantsaeter AL, Sengpiel V, 
Kacerovsky M, Magnus P, Morken NH, et 
al. Prepregnancy maternal body mass index 
and preterm delivery. Am J Obstet Gynecol 
2012;207(3):212.e1-7.

9. Nohr EA, Bech BH, Vaeth M, Rasmussen KM, 
Henriksen TB, Olsen J. Obesity, gestational 
weight gain and preterm birth: a study with-
in the Danish National Birth Cohort. Paediatr 
Perinat Epidemiol 2007;21(1):5–14. 

10. Gillon TE, Pels A, von Dadelszen P, Mac-
Donell K, Magee LA. Hypertensive disorders 
of pregnancy: a systematic review of interna-
tional clinical practice guidelines. PloS One 
2014;9(12):e113715.

11.  Tranquilli A, Dekker G, Magee L, Roberts J, 
Sibai B, Steyn W, et al. The classification, diagno-
sis and management of the hypertensive disor-
ders of pregnancy: a revised statement from the 
ISSHP. Pregnancy Hypertens 2014;4(2):97–104.

12. Sibai BM. Hypertensive disorders of pregnan-
cy: the United States perspective. Curr Opin 
Obstet Gynecol 2008;20(2):102–6. 

13. Walsh SW. Obesity: a risk factor for preeclamp-
sia. Trends Endocrinol Metab 2007;18(10):365–70.

14. Cnattingius S, Bergström R, Lipworth L, Kram-
er MS. Prepregnancy weight and the risk of 
adverse pregnancy outcomes. N Engl J Med 
1998;338:147–52

15. Baeten JM, Bukusi EA, Lambe M. Pregnan-
cy complications and outcomes among over-
weight and obese nulliparous women. Am J 
Public Health 2001;91(3):436–40.

16. Mohammadi M, Maroufizadeh S, Omani-Sa-
mani R, Almasi-Hashiani A, Amini P. The ef-
fect of prepregnancy body mass index on birth 
weight, preterm birth, cesarean section, and 
preeclampsia in pregnant women. J Matern Fe-
tal Neonatal Med 2019;32(22):3818–23.

17. Bodnar LM, Ness RB, Markovic N, Roberts JM. 
The risk of preeclampsia rises with increasing 
prepregnancy body mass index. Ann Epidemi-
ol 2005;15(7):475–82.

18. Mrema D, Lie RT, Østbye T, Mahande MJ, Dalt-
veit AK. The association between pre pregnan-
cy body mass index and risk of preeclampsia: 
a registry based study from Tanzania. BMC 
Pregnancy Childbirth 2018;18(1):56.

19. Canto-Cetina T, Coral-Vázquez RM, Roja-
no-Mejía D, Pérez Godoy S, Coronel A, Canto 
P. Higher prepregnancy body mass index is 
a risk factor for developing preeclampsia in 
Maya-Mestizo women: a cohort study. Ethn 
Health 2018;23(6):682–90. 

20. Cnattingius S, Villamor E, Johansson S, Edstedt 
Bonamy AK, Persson M, Wikström AK, et al. 
Maternal obesity and risk of preterm delivery. 
JAMA 2013;309(22):2362–70. 

21. Abenhaim HA, Kinch RA, Morin L, Benjamin A, 
Usher R. Effect of prepregnancy body mass in-
dex categories on obstetrical and neonatal out-
comes. Arch Gynecol Obstet 2007;275(1):39–43.

22. Panaretto K, Lee H, Mitchell M, Larkins S, 
Manessis V, Buettner P, et al. Risk factors for 
preterm, low birth weight and small for gesta-
tional age birth in urban Aboriginal and Torres 
Strait Islander women in Townsville. Aust N Z 
J Public Health 2006;30(2):163–70.

23. Ancel PY, Saurel-Cubizolles MJ, Di Renzo 
GC, Papiernik E, Bréart G. Very and moderate 
preterm births: are the risk factors different? Br 
J Obstet Gynaecol 1999;106(11):1162–70.

24. Salihu HM, Lynch O, Alio AP, Liu J. Obesity 
subtypes and risk of spontaneous versus medi-
cally indicated preterm births in singletons and 
twins. Am J Epidemiol 2008;168(1):13–20.

25. Smith GCS, Shah I, White IR, Pell JP, Crossley 
JA, Dobbie R. Maternal and biochemical pre-
dictors of spontaneous preterm birth among 
nulliparous women: a systematic analysis in 
relation to the degree of prematurity. Int J Epi-
demiol 2006;35(5):1169–77.

26. Huang A, Ji Z, Zhao W, Hu H, Yang Q, Chen 
D. Rate of gestational weight gain and preterm 
birth in relation to prepregnancy body mass in-
dices and trimester: a follow-up study in Chi-
na. Reprod Health 2016;13(1):93. 

27. Lima RJCP, Batista RFL, Ribeiro MRC, Ri-
beiro CCC, Simões VMF, Lima Neto PM, Sil-
va AAMD, Bettiol H. Prepregnancy body 
mass index, gestational weight gain, and birth 
weight in the BRISA cohort. Rev Saude Publica 
2018;52:46.

28. Bogaerts A, Ameye L, Martens E, Devlieger R.
Weight loss in obese pregnant women and risk 
for adverse perinatal outcomes. Obstet Gyne-
col 2015;125(3):566–75. 



Biomedicinska istraživanja 2024;15(1):1–10

www.biomedicinskaistrazivanja.mef.ues.rs.ba Godište 15 Jun 202410

Preeklampsija i rizik od prevremenog porođaja: značaj gojaznosti u trudnoći
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Uvod. U svetu ima 38% gojaznih trudnica, od toga 24,5% u Evropi. Gojaznost povećava rizik od 
prevremenog porođaja kroz poremećaje trudnice koji su povezani sa gojaznošću, uključujući pree-
klampsiju. Ciljevi su bili da se utvrde razlike u demografskim i kliničkim karakteristikama trudnica 
između grupa, uticaj gojaznosti na pojavu preeklampsije i prevremenog porođaja, uticaj gojaznosti 
na karakteristike novorođenčeta.

Metod. Jednogodišnja prospektivna studija obuhvatila je 133 trudnice gestacijske starosti 11–14 
gestacionih nedelja (GN), podeljene u dve grupe: OB (41,35%) i CG (58,65%). Podaci su obrađeni u 
IBM SPSS verziji 23.

Rezultati. Dokazana je statistički značajna razlika u prosečnoj vrednosti BMI (22,01 ± 1,83 vs. 30,26 ± 
4,52; p < 0,001) i vremena porođaja (37,94 ± 2,05 vs. 36,87 ± 2,45; p = 0,003) između CG i OB. Gojazne 
trudnice su češće razvijale preeklampsiju nego normalno uhranjene trudnice (61,82% vs. 28,21%; 
p < 0,001). BMI ima značajnu slabu prediktivnu sposobnost za preeklampsiju (AUC 0,696 (95% CI: 
[0,601; 0,79]). Više vrednosti BMI (OR = 1,19, [1,09; 1,29], p < 0,0001) su povezane sa većim stopama 
preeklampsije. Prekomerna težina (OR = 2,41, [1,07; 5,43], p = 0,0335), gojaznost I, II i III stepena (OR 
= 20,36, [4,32; 95,99], p = 0,0001) su povezani sa većim stopama preeklampsije. Dokazana je slaba 
negativna korelacija između BMI i GN porođaja (p = -0,24; r2 = 0,104; p = 0,006). Više vrednosti BMI (β 
= -0,14, [-0,21; -0,07], p = 0,0002) su povezane sa ranijim porođajem. 

Zaključak. Trudnice prekomerne težine i gojazne trudnice u prvom trimestru značajno češće imaju 
preeklampsiju i prevremeni porođaj nego trudnice normalne uhranjenosti.

Ključne reči: gojaznost u trudnoći, preeklampsija, prevremeni porođaj


