
Gynecologists (HSOG) [20], which are based on the Hy‐
perglycemia and Adverse Pregnancy Outcomes 
(HAPO) study [21]. GDM was diagnosed if at least one 
of the blood glucose measurements met or exceeded 
the following thresholds: (i) fasting ≥92 mg/dL, (ii) 1‐
hour ≥180 mg/dL, (iii) 2‐hour ≥153 mg/dL. 

BMI was calculated for each participant at three 
time points: pre‐pregnancy, 28 weeks of pregnancy, 
and 35 weeks of gestation. The primary objective was 
to compare the BMI changes between women diag‐
nosed with GDM and those without GDM at 28 to 35 
weeks of pregnancy. Secondary analyses explored the 
relationships between GDM and various pregnancy‐
related factors, including BMI.  

To classify weight gain during pregnancy, the Insti‐
tute of Medicine (IoM) guidelines were used, which 
provide recommended weight gain ranges based on 
pre‐pregnancy BMI. According to these guidelines, the 
recommended weight gain ranges up to the 28th ges‐
tational week are as follows: for underweight individ‐
uals (BMI < 18.5), 7–10 kg; for normal‐weight 
individuals (BMI 18.5–24.9), 5.5–8 kg; for overweight 
individuals (BMI 25–29.9), 3.5–6 kg; and for obese in‐
dividuals (BMI ≥ 30), 2.5–5 kg. Using these thresholds, 
weight gain was classified into three categories: below, 
within, or above the IoM recommendations. BMI was 
calculated using the height (m) and weight (kg) of par‐
ticipants in the formula BMI = kg/m2. Moreover, for 

weight gain at 28 to 35 weeks of pregnancy the recom‐
mended weight gain ranges from 28 to 35 weeks are as 
follows: for underweight individuals (BMI < 18.5), 3–4 
kg; for normal‐weight individuals (BMI 18.5–24.9), 2.5–
3.5 kg; for overweight individuals (BMI 25–29.9), 1.5–
2.5 kg; and for obese individuals (BMI ≥ 30), 1–2 kg. 

In addition, plots were created to visually explore 
the relationships between previous GDM history, cur‐
rent GDM status, and mean BMI at different stages of 
pregnancy. The objective was to identify trends and po‐
tential differences in BMI across various GDM groups, 
including non‐GDM women, women with a history of 
GDM, and women with current GDM. 

All relevant data were securely stored in a local 
database maintained at the 3rd Department of Obstet‐
rics and Gynecology, Aristotle University of Thessa‐
loniki, and maintained in compliance with data 
protection and privacy regulations. 

To assess the normality of continuous variables, the 
Shapiro–Wilk test was used. For normally distributed 
variables the data were presented as means with stan‐
dard deviations (SDs), while non‐normally distributed 
variables were summarized as medians with in‐
terquartile ranges (IQRs). Categorical variables were 
reported as frequencies and percentages. Group com‐
parisons were made using the Chi‐square or Fisher’s 
exact test, as appropriate. Statistical analysis was car‐
ried out using R (version 4.2.1). Based on the normality 
of the data, comparisons between groups were per‐
formed using t‐tests for normally distributed variables, 
and the Mann–Whitney U test for non‐normally dis‐
tributed variables.  

To assess the association between weight gain, BMI 
and GDM, a logistic regression model was applied to cal‐
culate adjusted odds ratios (aORs) with 95% confidence 
intervals (CIs). Covariates included maternal age, BMI 
before pregnancy, previous GDM history, conception 
method (IVF or spontaneous), parity, smoking status. 

To calculate BMI differences between GDM and non‐
GDM individuals after GDM diagnosis, at 28 to 35 
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Table 2. Weight gain at 28 weeks of pregnancy 
and BMI status at 28 weeks of pregnancy in relation 
to gestational diabetes’ risk. 

Maternal variables                  p‑value (aOR)    aOR (95% CI) 
Weight gain at 28  
weeks of pregnancy  
      below IOM                                       0.026            2.58 (1.13,6.04) 
      within IOM                                      0.025            0.37 (0.15,0.86) 
      above IOM                                         0.97             1.02 (0.28,3.29)   
BMI at 28 weeks of pregnancy        0.009            0.49 (0.28,0.82) 
 

IOM: institute of medicine; BMI: body mass index 
 


