
(underweight, normal, overweight, obese), were 
evaluated using logistic regression models with ex‐
plicit interaction terms. Biological interaction was 
quantified on an additive scale, calculating the Rela‐
tive Excess Risk due to Interaction (RERI), Statistical 
significance of interaction terms was evaluated using 
p‐values from the regression coefficients. BMI cate‐
gories were defined based on standard World Health 
Organization (WHO) criteria: underweight (BMI 
<18.5 kg/m²), normal weight (18.5–24.9 kg/m²), 
overweight (25–29.9 kg/m²), and obese (≥30 
kg/m²). Statistical significance of interaction terms 
was evaluated based on p‐values from the regression 
coefficients. All analyses were computed in R pro‐
gramming language. 

 
Results   
 
The study population consisted of 926 pregnant 

women; participants were categorized into GDM (n 
= 138) and non‐GDM (n = 788) groups. Table 1 
shows characteristics of the included population. 
Women with GDM were significantly older (mean 

maternal age 34.02 ± 4.99 vs. 32.4 ± 4.79 years, 
p < 0.001) and more frequently over the age of 35 
(40.58% vs. 31.09%, p = 0.036) compared to those 
without GDM. Pre‐pregnancy BMI was significantly 
higher among women with GDM (median 24.2 [IQR: 
21.7–28.17] vs. 22.6 [20.67–26], p <0.001). The 
prevalence of overweight (BMI >25) and obesity 
(BMI >30) was also elevated in the GDM group 
(39.86% vs. 30.2%, p = 0.032; and 19.57% vs. 
10.79%, p = 0.006, respectively). ART use and smok‐
ing status were not significantly different between 
the GDM and non‐GDM groups (ART: 13.77% vs. 
8.76%, p = 0.09; smoking: 14.49% vs. 9.14%, 
p = 0.074). 

In the multivariable logistic regression analysis 
(Table 2), maternal age and pre‐pregnancy BMI were 
significantly associated with an increased risk of 
GDM. Each one‐year increase in maternal age was as‐
sociated with a 6% increase in the odds of GDM 
(aOR: 1.06, 95% CI: 1.02–1.11, p = 0.002), and each 
unit increase in pre‐pregnancy BMI was associated 
with a 6% increase in GDM risk (aOR: 1.06, 95% CI: 
1.03–1.10, p < 0.001). In contrast, male fetal gender 
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Table 2. Factors associated with gestational diabetes. 
Factors                                                                                                                       aOR (95% CI)                                                           p‑value 
Maternal age (years)                                                                                            1.06 (1.02–1.11)                                                           0.002  
Pre‐pregnancy BMI (kg/m²)                                                                              1.06 (1.03–1.10)                                                          <0.001  
Male fetal gender                                                                                                  1.05 (0.72–1.52)                                                            0.79 
ART Use                                                                                                                    1.14 (0.60–2.06)                                                            0.67 
Smoking                                                                                                                   1.58 (0.90–2.69)                                                           0.097 
Parity                                                                                                                         0.92 (0.70–1.20)                                                            0.56 

* Adjusted odds ratios (aOR) and 95% confidence intervals (CI) are derived from multivariable logistic regression analysis. The model 
included maternal age, pre‐pregnancy BMI, fetal gender, ART use, smoking, and parity. A p‐value <0.05 was considered statistically signif‐
icant. 

Table 3. Interaction between fetal gender and maternal BMI categories on GDM risk. 
Exposure Combination                                               Joint Effect (aOR)                             RERI                          p‑value for Interaction 
Male Fetus × Underweight                                                          0.48                                           –0.26                                             0.78 
Male Fetus × Normal BMI                                                           1.62                                            0.27                                              0.59 
Male Fetus × Overweight                                                            0.86                                           –0.10                                             0.82 
Male Fetus × Obese                                                                       0.72                                           –0.18                                             0.69 
*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. 




