
(aOR: 1.05, 95% CI: 0.72–1.52, p = 0.79), ART use 
(aOR: 1.14, 95% CI: 0.60–2.06, p = 0.67), smoking 
(aOR: 1.58, 95% CI: 0.90–2.69, p = 0.097) and parity 
(aOR: 0.92, 95% CI: 0.70–1.20, p = 0.56) were not 
significantly associated with GDM after adjusting for 
potential confounders. 

Interaction analysis was performed to evaluate 
whether the association between maternal pre‐preg‐
nancy BMI and the risk of GDM differed by fetal gender 
(Table 3). No statistically significant interaction was 
observed on the multiplicative scale across any BMI 
category (all p >0.05). The joint effect of carrying a 
male fetus and being in the normal BMI range was as‐
sociated with a modestly increased odds of GDM 
(aOR = 1.62), accompanied by a small positive additive 
interaction (RERI = 0.27), although this was not statis‐
tically significant (p = 0.59). In all other BMI categories 
(underweight, overweight, and obese), both the joint 
effects and additive interaction measures (RERI) were 
either negative or close to null, and the interaction p‐
values remained non‐significant (p = 0.69–0.82). 

Interaction analysis between fetal gender and ad‐
vanced maternal age (>35 years) and pre‐pregnancy 
BMI >25, revealed no statistically significant interac‐
tion on either the additive or multiplicative scales 
(Table 4). The combination of male fetal gender and 
maternal age >35 was associated with a slightly re‐
duced odds of GDM (aOR = 0.75), alongside a small 
positive RERI (0.20), but this interaction was not sta‐
tistically significant (p = 0.50). Similarly, the joint ef‐
fect of male fetal gender and BMI >25 showed no 
increased risk (aOR = 0.61) and a negative additive 
interaction (RERI = –0.16), with a non‐significant in‐
teraction p‐value (p = 0.63).  

Discussion 
 
The present study aimed to investigate the poten‐

tial association between fetal gender and the risk of 
GDM, as well as whether fetal gender modifies the 
influence of maternal risk factors such as age and 
pre‐pregnancy BMI. The findings of our study did not 
indicate a statistically significant correlation be‐
tween fetal gender and the occurrence of GDM, ei‐
ther as a direct risk factor or as a modifier of other 
maternal characteristics. Consistent with existing lit‐
erature, we found that maternal age and pre‐preg‐
nancy BMI were the primary factors independently 
associated with the risk of GDM. In contrast, fetal 
gender was not associated with GDM, and its inclu‐
sion in the adjusted model did not significantly alter 
the risk. Similarly, other maternal characteristics 
such as smoking, parity, and ART use did not show 
significant associations with GDM in this cohort. 

Several studies have failed to establish a definitive 
connection between fetal gender and GDM risk, sup‐
porting the findings of our research (22–24). These 
outcomes emphasize the stronger role of confound‐
ing maternal and environmental factors in the patho‐
physiology of GDM, rather than fetal gender alone. 
Furthermore, the inconsistencies in findings across 
studies may be attributed to variations in diagnostic 
criteria, sample size and study populations. For in‐
stance, some studies include exclusively high‐risk 
pregnancies, whereas others analyse more hetero‐
geneous populations with differing baseline charac‐
teristics. It is worth mentioning that the study 
conducted by Yamashita et al. (24) was carried out 
in a Japanese population, which is considered an eth‐
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Table 4. Interaction between fetal gender and maternal age or BMI >25 on GDM risk. 
Exposure Combination                                               Joint Effect (aOR)                             RERI                          p‑value for Interaction 
Male Fetus × Maternal Age >35                                                0.75                                            0.20                                              0.50 
Male Fetus × BMI >25                                                                  0.61                                           –0.16                                             0.63 
*Joint Effect (aOR) refers to the odds ratio for the combined exposure (male fetus and maternal age >35 or BMI >25). RERI: Relative 

Excess Risk due to Interaction. p‐values represent significance of interaction on the multiplicative scale. 
 




