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eclampsia risk varied by specific maternal charac-
teristics, interaction terms were introduced into the 
models for the following factors: maternal age (>35 
years), pre-pregnancy BMI, smoking status, uterine 
artery z-score, and bilateral artery notching. Addi-
tive interactions were further evaluated using the 
Relative Excess Risk due to Interaction (RERI). BMI 
categories were defined according to WHO stan-
dards: underweight (<18.5 kg/m²), normal weight 
(18.5–24.9 kg/m²), overweight (25.0–29.9 kg/m²) 
and obese (≥30 kg/m²).23 Statistical significance was 
set at p<0.05. All analyses were conducted using R 
statistical software.

Results
The study population consisted of 9,603 preg-

nant women, categorized into a preeclampsia group 
(n=68) and a non- preeclampsia group (n=9,535) 
based on clinical diagnosis. Table 1 presents the 

characteristics of the study population stratified by 
the presence or absence of preeclampsia. Women 
who developed preeclampsia (n=68) had a higher 
median pre-pregnancy weight compared with the 
non- preeclampsia group (69 kg [62–82] vs. 63 kg 
[57–73], p=0.001). Pre-pregnancy BMI was also 
significantly higher in the preeclampsia group (26.2 
[22.6–30.6] vs. 23.0 [20.8–26.4], p<0.0001). BMI 
category analysis showed that women with pre-
eclampsia were more likely to be obese (28.1% vs. 
13.3%, p=0.001) or overweight (31.3% vs. 19.7%, 
p=0.03) pre-pregnancy, while the proportion of 
those with normal pre-pregnancy BMI was lower 
(34.4% vs. 62.3%, p<0.0001). Maternal age did not 
differ significantly between groups (32.5 ±6.5 vs. 
31.6 ±5.3 years, p=0.26), nor did the proportion 
of women older than 35 years (35.3% vs. 26.3%, 
p=0.12). Parity also did not reach statistical signifi-
cance (29.4% vs. 41.8%, p=0.052). In contrast, use 

Table 1. Baseline characteristics of the study population.

Maternal variable 
Non-preeclampsia    

(n=9,535)
Preeclampsia (n=68) p-value

Maternal age (years) 31.64 (±5.27) 32.53 (±6.45) 0.26

Maternal age>35 (%) 2503 (26.25%) 24 (35.29%) 0.12

Weight pre-pregnancy 63 (57,73) 69 (62,82) 0.001

Pre-pregnancy BMI (median IQR) 23 (20.8,26.4) 26.2 (22.58,30.57) <0.0001

Pre-pregnancy BMI underweight (%) 402 (4.72%) 4 (6.25%) 0.78

Pre-pregnancy BMI normal weight (%) 5,305 (62.29%) 22 (34.37%) <0.0001

Pre-pregnancy BMI obese (%) 1,136 (13.34%) 18 (28.13%) 0.001

Pre-pregnancy BMI overweight (%) 1,673 (19.65%) 20 (31.25%) 0.03

Parity (%) 3,986 (41.8%) 20 (29.41%) 0.052

ART use (%) 501 (5.25%) 14 (20.59%) <0.0001

Smoking (%) 1,032 (10.82%) 7 (10.29%) 0.1

Male fetal gender (%) 4,896 (51.89%) 35 (52.24%) 0.1

Female fetal gender (%) 4,539 (48.11%) 32 (47.76%) 0.1

*�BMI: Body Mass Index; ART: Assisted Reproductive Technology; Continuous variables are presented as mean ± standard deviation (for 
normally distributed data) or median (interquartile range) as appropriate; categorical variables are expressed as frequencies and percentages. 
Comparisons between groups were performed using the independent samples t-test or Mann–Whitney U test for continuous variables, and 
the chi-squared or Fisher’s exact test for categorical variables. A p-value<0.05 was considered statistically significant. “–” denotes not enough 
data to perform statistical comparisons.


