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of ART was significantly higher in the preeclampsia 
group (20.6% vs. 5.3%, p<0.0001). Smoking status 
on the other hand, (10.3% vs. 10.8%, p=0.1) and 
fetal gender distribution (male: 52.2% vs. 51.9%, 
p=0.10; female: 47.8% vs. 48.1%, p=0.10) were not 
significantly different between groups.	 As shown in 
Table 2, fetal gender was not significantly associated 
with preeclampsia (aOR 1.02, 95% CI 0.61–1.70, 
p=0.94). In contrast, conception via ART was in-
dependently associated with a significantly higher 
risk of preeclampsia (aOR 3.68, 95% CI 1.72–7.50, 
p<0.001), as was higher pre-pregnancy BMI (aOR 
1.07, 95% CI 1.03–1.12, p<0.001). Regarding uter-
ine artery Doppler findings, a higher uterine artery 

z-score (aOR 2.12, 95% CI 1.71–2.63, p<0.001) and 
the presence of bilateral uterine artery notching 
(aOR 3.50, 95% CI 1.54–7.50, p=0.002) were both 
associated with increased risks. Other maternal and 
pregnancy-related factors were not significantly as-
sociated with preeclampsia, including maternal age 
(aOR 1.01, 95% CI 0.96–1.06, p=0.65), smoking (aOR 
0.94, 95% CI 0.38–2.00, p=0.89), parity (aOR 0.62, 
95% CI 0.34–1.10, p=0.11), and low-dose aspirin 
use (aOR 1.37, 95% CI 0.73–2.48, p=0.31).

Table 3 shows the interaction analyses for male 
fetal gender with maternal risk factors and Doppler 
measurements. No statistically significant interac-
tions were observed between male fetal gender and 

Table 2. Factors associated with preeclampsia.
Factors aOR (95% CI) p-value

Maternal age (years) 1.01 (0.96–1.06) 0.65

Pre-pregnancy BMI (kg/m²) 1.07 (1.03–1.12) <0.001

Male fetal gender 1.02 (0.61–1.70) 0.94

ART use 3.68 (1.72–7.50) <0.001

Aspirin use 1.37 (0.73–2.48) 0.31

Uterine artery z-score 2.12 (1.71–2.63) <0.001

Bilateral uterine artery notching 3.50 (1.54–7.50) 0.002

Smoking 0.94 (0.38–2.00) 0.89

Parity 0.62 (0.34–1.10) 0.11

*�Adjusted odds ratios (aOR) and 95% confidence intervals (CI) are derived from multivariable logistic regression analysis. The model included 
maternal age, pre-pregnancy Body Mass Index (BMI), fetal gender, Assisted Reproductive Technology (ART) use, smoking, parity, aspirin use, 
uterine artery z-score, and bilateral artery notching. A p-value<0.05 was considered statistically significant.

Table 3. Interaction between fetal gender and maternal risk factors on preeclampsia risk.
Exposure Combination Joint Effect (aOR) RERI p-value for Interaction

Male fetus × Maternal age>35 1.41 0.80 0.14

Male fetus × BMI>25 2.34 1.02 0.13

Male fetus × Smoking 1.09 0.28 0.72

Male fetus × Uterine artery z-score 2.92 -0.07 0.35

Male fetus × bilateral uterine artery 
notching

19.31 8.99 0.30

*�Joint Effect (aOR) refers to the odds ratio for the combined exposure (male fetus and specified BMI category). RERI: Relative Excess Risk 
due to Interaction. P-values represent significance of interaction on the multiplicative scale. Smoking was assessed as a binary variable. BMI: 
Body Mass Index.


