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Abstract 
 
Introduction: Gestational diabetes mellitus (GDM) is a metabolic complication of pregnancy first di‐

agnosed during pregnancy. It can cause complications like preterm birth, cesarean delivery, macrosomia 
and postpartum type 2 diabetes mellitus. Lifestyle changes, obesity and older age of pregnant women are 
considered risk factors for developing GDM. 

Material and Methods: This was a retrospective study conducted at 3rd Department of Obstetrics and 
Gynecology, Aristotle University of Thessaloniki, Greece, between January 2023 and December 2024. A 
linear regression model, adjusted for maternal characteristics, was used to analyze BMI and weight gain 
differences between women diagnosed with GDM and those without GDM. Specifically, the study examined 
these differences between 28 to 35 weeks of gestation after GDM diagnosis. Additionally, the study as‐
sessed the impact of BMI and weight gain up to 28 weeks of pregnancy on the risk of developing GDM, 
using a logistic regression model. 

Results: A total of 149 women were eligible for the study. Among them 32.2% were diagnosed with GDM. 
Women that developed GDM exhibited higher increase in BMI (median change: 1.98 [1.56, 3.04] vs. 1.1 
[0.77, 1.45], p < 0.0001), and also showed higher weight gain (median weight gain: 5.5 [4, 8] kg vs. 3 [2, 4] 
kg, p < 0.0001) between 28 and 35 weeks of pregnancy. Women with GDM had significantly higher pre‐
pregnancy weight, weight at 28 and 35 weeks, and BMI before pregnancy, compared to non‐GDM women 
(all p < 0.0001). A significantly higher proportion of women with GDM conceived via IVF (16.67% vs. 3.96%, 
p = 0.019). Women with higher BMI at 28 weeks of pregnancy had 51% lower odds of developing GDM 
(aOR = 0.49, 95% CI: 0.28–0.82, p = 0.009). Women who gained weight below IOM guidelines had 158% 
higher odds of developing GDM (aOR = 2.58, 95% CI: 1.13–6.04, p = 0.026), while those who gained weight 
within IOM guidelines had 63% lower odds. (aOR = 0.37, 95% CI: 0.15–0.86, p = 0.025). Additionally, from 
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Introduction  
 
Gestational diabetes mellitus (GDM) is a common 

metabolic complication of pregnancy characterized by 
hyperglycemia, which results from increased insulin re‐
sistance and reduced insulin secretion [1]. It is usually 
diagnosed during the late second trimester of preg‐
nancy in women who did not have diabetes prior to 
pregnancy. It increases the risk of adverse pregnancy 
outcomes, such as preterm birth, cesarean delivery, 
macrosomia, and postpartum type 2 diabetes mellitus 
and cardiovascular disease in the future [2, 3]. In addi‐
tion, infants born to mothers with GDM are more like to 
be obese and develop type two diabetes later in life [4]. 
GDM is reported to complicate up to 25% of pregnancies 
globally due to lifestyle changes, growing incidence of 
obesity, and older age of pregnant women [5, 6].  

Previous studies have mentioned potential risk fac‐
tors for GDM [7]. These include genetic and environ‐
mental factors [8], advancing maternal age, increasing 
pre‐pregnancy body mass index (BMI), increasing par‐
ity, having a previous macrosomic neonate, family his‐
tory of diabetes, polycystic ovarian syndrome (PCOS), 
and smoking [9, 10]. Excessive gestational weight gain 
(GWG) is highly prevalent in women with GDM [11]. It 
has been established that inappropriate GWG is an in‐
dependent risk factor of pregnancy‐related morbidity. 
Excessive GWG is associated with perinatal and mater‐
nal complications, including gestational diabetes, fetal 
macrosomia, preeclampsia, instrumental delivery and 

peripartum infections [12, 13]. Many studies support 
that overweight and obesity before pregnancy and an 
excessive GWG are associated with a greater risk of de‐
veloping GDM [14‐16]. Compared to body weight 
alone, BMI has the advantage that it also considers 
height, providing a more comprehensive assessment 
of a person’s body composition throughout the whole 
pregnancy. Pre‐pregnancy BMI has been implicated as 
the main predictor of GDM [17].  

According to IOM guidelines [18], recommended 
BMI and weight gain between 28 and 35 weeks of 
pregnancy vary based on pre‐pregnancy weight cate‐
gories. While higher pre‐pregnancy BMI is a well‐es‐
tablished risk factor for GDM, there is limited research 
on how BMI and weight gain progress after GDM diag‐
nosis (28–35 weeks) compared to non‐GDM women. 
Additionally, the association between BMI changes and 
weight gain up to 28 weeks and the risk of developing 
GDM remains unclear.  

The aim of this study was to compare the BMI and 
weight changes between women diagnosed with GDM 
and those without GDM at 28‐35 weeks of pregnancy. 
In addition, the correlation between BMI changes until 
28 weeks of gestation and onset of GDM, was also in‐
vestigated. 

 
Material and methods 
 
Study design and population 
This retrospective case‐control study was con‐
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28 to 35 weeks after GDM diagnosis, women with GDM gained an average of 3.34 kg more weight (p = 
3.11 × 10⁻¹⁴) and had a 1.2 units higher BMI (p = 3.46 × 10⁻¹⁴) than non‐GDM women. 
Conclusion: Pre‐pregnancy healthy body weight and weight gain within the recommendation limits is 
the key to reduce the risk of GDM. Close monitoring and targeted interventions to monitor BMI and weight 
changes after GDM diagnosis, is crucial to improve pregnancy outcomes. 

 
Keywords: Gestational diabetes mellitus, gestational weight gain, BMI in pregnancy, BMI change, weight 

change



ducted at the 3rd Department of Obstetrics and Gyne‐
cology, School of Medicine, Faculty of Health Sciences, 
Aristotle University of Thessaloniki, Greece, between 
January 2023 and December 2024. Written informed 
consent was obtained from all participants for the use 
of their anonymized data for research purposes, with 
no incentives offered. In accordance with standard 
protocols for observational studies that do not involve 
interventions or modifications to routine patient care 
(https://www.hra.nhs.uk/approvals‐amendments/what‐
approvals‐do‐i‐need/), the study was exempt from in‐
stitutional board review [19]. 

 
Inclusion and exclusion criteria 
Eligible participants were those with complete data 

regarding their weight measurements at the followed 
time points: pre‐pregnancy, 28 weeks (diagnosis’ 

point) and 35 weeks of pregnancy. Exclusion criteria 
included: i) maternal age <18 years, ii) presence of se‐
rious pre‐existing medical conditions, including 
chronic hypertension or pre‐existing diabetes, iii) mul‐
tiple gestations (e.g., twins or higher‐order multiples), 
iv) insufficient or missing data on key weight measure‐
ments or GDM diagnosis, v) women who did not con‐
sent to the use of their data for research purposes.  

 
Data collection and variables 
Data were collected from the participants’ medical 

records and included information on their obstetric 
and medical history, age, height, weight, and gesta‐
tional age. To diagnose GDM, all women underwent a 
75 g oral glucose tolerance test (OGTT) between 24 
and 28 weeks of gestation, according to the guidelines 
provided by the Hellenic Society of Obstetricians and 
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Table 1. Population characteristics of the non‐GDM and GDM individuals. 
Maternal Characteristics                                                                    Non‑GDM (N=101)                GDM (N=48)                   p‑value 
Maternal age at conception (years, median, 25%, 75%)                       35 (31,36)                            34 (29,38)                         0.85 
Weight before pregnancy (median, 25%, 75%)                                       67 (60,72)                         79.5 (66,89.5)                 p<0.0001 
Weight at 28 weeks of pregnancy (median, 25%, 75%)                        72 (65,78)                    80.5 (70.75,92.75)              p<0.001 
Weight at 35 weeks of pregnancy (median, 25%, 75%)                        75 (69,81)                            88 (77,98)                    p<0.0001 
Weight gain change between 28 to 35 weeks of pregnancy  
(median, 25%, 75%)                                                                                          3.0 (2,4)                                5.5 (4,8)                      p<0.0001 
Height cm ± SD                                                                                               165.17 (±4.23)                   164.69 (±5.32)                     0.55 
BMI before pregnancy (median, 25%, 75%)                                    24.45 (22.04,26.33)          28.71 (24.45,34.51)           p<0.0001 
BMI at 28 weeks of pregnancy (median, 25%, 75%)                    26.45 (24.16,28.58)          29.56 (26.46,35.15)             p<0.001 
BMI at 35 weeks of pregnancy (median, 25%, 75%)                    27.61 (25.34,29.75)           31.55 (28.2,37.05)             p<0.0001 
BMI change between 28 to 35 weeks of  
pregnancy (median, 25%, 75%)                                                               1.1 (0.77,1.45)                   1.98 (1.56,3.04)               p<0.0001 
Smoking (n%)                                                                                                     4 (3.96%)                             4 (8.33%)                          0.47 
Previous GDM history (n%)                                                                            3 (2.97%)                             3 (6.25%)                          0.61 
Conception method (n%) 
IVF                                                                                                                          4 (3.96%)                            8 (16.67%)                       0.019 
Spontaneous conception                                                                              97 (96.04%)                        40 (83.33%)                      0.019  
Parity (n%) 
0                                                                                                                            37 (36.63%)                        15 (31.25%)                       0.65 
1                                                                                                                            42 (41.58%)                        21 (43.75%)                       0.94 
2                                                                                                                             20 (19.8%)                          9 (18.75%)                           1 
3                                                                                                                              2 (1.98%)                             2 (4.17%)                          0.82 
4                                                                                                                                 0 (0%)                                1 (2.08%)                             ‐ 
BMI: body mass index; GDM: gestational diabetes mellitus; IVF: in vitro fertilization 
 



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 
 



weeks of gestation a linear regression model was used. 
The weight gain differences were also computed. The 
model was adjusted for history of GDM, conception 
method, maternal age, parity, and smoking 

 
Results 
 
Data from 149 women were retrospectively col‐

lected, with 32.2% of them developing GDM (101 non‐
GDM women, 48 women with GDM). Maternal 
characteristics of the two groups are shown in Table 1. 
The mean pre‐pregnancy weight was significantly 
higher in the GDM group compared to the non‐GDM 
group (79.5 [66, 89.5] vs. 67 [60, 72] kg, p < 0.0001). 
Similarly, the mean weight at 28 weeks (80.5 [70.75, 
92.75] vs. 72 [65, 78] kg, p < 0.001) and at 35 weeks 
(88 [77, 98] vs. 75 [69, 81] kg, p < 0.0001) were both 
significantly higher in women with GDM. The mean 
pre‐pregnancy BMI was also higher in the GDM group 
(28.71 [24.45, 34.51] vs. 24.45 [22.04, 26.33], p < 
0.0001), and this trend continued at 28 weeks (29.56 
[26.46, 35.15] vs. 26.45 [24.16, 28.58], p < 0.001) and 
at 35 weeks of pregnancy (31.55 [28.2, 37.05] vs. 27.61 
[25.34, 29.75], p < 0.0001).  

Additionally, women with GDM experienced signif‐
icantly greater changes in both BMI and weight be‐
tween 28 and 35 weeks of pregnancy. Specifically, the 
median change in BMI in the GDM group was 1.98 
[1.56, 3.04], compared to 1.1 [0.77, 1.45] in non‐GDM 
women. Similarly, the median change in weight gain 
was 5.5 [4, 8] kg in the GDM group versus 3 [2, 4] kg in 

the non‐GDM group (p < 0.0001 for both compar‐
isons). No significant differences were observed be‐
tween the groups for maternal age (34 [29, 38] vs. 35 
[31, 36] years, p = 0.85), height (164.69 ± 5.32 vs. 
165.17 ± 4.23 cm, p = 0.55), smoking (8.33% vs. 3.96%, 
p = 0.47), or previous GDM history (6.25% vs. 2.97%, 
p = 0.61). 

The proportion of women conceiving via in vitro fer‐
tilization (IVF) was significantly higher in the GDM 
group (16.67% vs. 3.96%, p = 0.019), while the pro‐
portion of women who conceived naturally was higher 
in the non‐GDM group (96.04% vs. 83.33%, p = 0.019). 
There were no significant differences in parity be‐
tween the two groups. 

Table 2 reports the association between weight gain 
and BMI status at 28 weeks of pregnancy and the risk 
of GDM. Women who gained weight below the IOM 
guidelines had significantly higher odds of developing 
GDM (aOR = 2.58, 95% CI: 1.13, 6.04, p = 0.026). Con‐
versely, women who gained weight within the IOM 
guidelines had significantly lower odds of developing 
GDM (aOR = 0.37, 95% CI: 0.15, 0.86, p = 0.025). No‐
tably, no significant association was found for women 
who gained above the IOM guidelines (aOR = 1.02, 
95% CI: 0.28, 3.29, p = 0.97). 

At 28 weeks of pregnancy, women with a higher 
BMI had significantly lower odds of developing GDM 
(aOR = 0.49, 95% CI: 0.28, 0.82, p = 0.009). 

Table 3 presents differences in BMI and weight gain 
pattern during the 28 and 35 weeks of pregnancy, in 
women diagnosed with GDM, in comparison to women 
without GDM. Regarding BMI differences, women di‐
agnosed with GDM, on average has a 1.2 higher total 
BMI during this period compared to women without a 
GDM diagnosis (p=3.46 × 10⁻¹⁴). Regarding weight 
gain differences, women diagnosed with GDM gain on 
average an additional 3.34 kg in total during 28‐35 
weeks of pregnancy, compared to women without 
GDM (p=3.11 × 10⁻¹⁴). 

Figure 1 demonstrates the relationship between 
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Table 3. BMI and weight gain differences during 
28 and 35 weeks of pregnancy in GDM and non‐
GDM individuals. 

BMI and weight differences            Estimate β          p value 
Differences in BMI at 28‐35  
weeks of pregnancy                                      1.2             3.46 × 10⁻¹⁴ 
Differences in weight at 28‐35  
weeks of pregnancy                                     3.34            3.11 × 10⁻¹⁴ 
BMI: body mass index; GDM: gestational diabetes mellitus 



previous GDM history and current GDM status with 
mean pre‐pregnancy BMI. Non‐GDM women without 
a previous history of GDM have a lower pre‐pregnancy 
BMI (around 24 to 26) compared to non‐GDM women 
with history of GDM. Women with current GDM and a 
previous history of GDM exhibit no difference in BMI 
before pregnancy compared to GDM women without 

a history of previous GDM. The difference in BMI be‐
tween the non‐GDM women with no previous history 
of GDM and current GDM with no previous GDM his‐
tory is more pronounced compared to the non‐GDM 
women with a history of GDM and current GDM 
women with a history of GDM. 

Figure 2 illustrates the relationship between previ‐
ous GDM history, current GDM status, and mean BMI 
at 28 weeks of pregnancy. Non‐GDM women without 
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Figure 1. Mean BMI before pregnancy by GDM status and pre‐
vious GDM history 
BMI (Pre): body mass index before pregnancy; GDM: gestational 
diabetes mellitus

Figure 3. Mean BMI at 28 weeks of pregnancy by GDM status 
and previous GDM history 
BMI: body mass index; GDM: gestational diabetes mellitus

Figure 4. Average BMI changes by GDM status 
BMI: body mass index; GDM: gestational diabetes mellitus

Figure 2. Mean BMI at 28 weeks of pregnancy by GDM status 
and previous GDM history 
BMI: body mass index; GDM: gestational diabetes mellitus



a history of GDM tend to have lower BMI (around 26 
to 27) compared to non‐GDM women with a history of 
GDM. Women with current GDM and a previous his‐
tory of GDM have no difference in BMI at 28 weeks of 
pregnancy compared to GDM women without a his‐
tory of previous GDM. The difference in BMI between 
the non‐GDM women with no previous history of GDM 
and current GDM with no previous GDM is more pro‐
nounced compared to the non‐GDM women with a his‐
tory of GDM and current GDM women with a history 
of GDM. 

Figure 3 shows the relationship between previous 
GDM history, current GDM status, and mean BMI at 35 
weeks of pregnancy. Non‐GDM women without a pre‐
vious history of GDM have lower BMI at 35 weeks of 
pregnancy (around 27.5 to 28) compared to non‐GDM 
women with history of GDM. Women with current 
GDM and a previous history of GDM show no differ‐
ence in BMI at 35 weeks of pregnancy compared to 
GDM women without a history of previous GDM. The 
difference in BMI between the non‐GDM women with 
no previous history of GDM and current GDM with no 
previous GDM history is more pronounced compared 
to the non‐GDM women with a history of GDM and cur‐
rent GDM women with a history of GDM. 

Figure 4 illustrates the mean change in BMI from 
pre‐pregnancy to 28 weeks and 35 weeks of pregnancy 
for non‐GDM and GDM women. Non‐ GDM women at 
28 weeks of pregnancy seem to have higher BMI 
change (around 2 units) compared to GDM women 
(around 1.2 units). At 35 weeks of pregnancy this re‐
verses, women with current GDM have higher BMI in‐
crease compared to women without GDM. 

 
Discussion 
 
Main findings 
The study’s findings are as follows: 1) women with 

GDM experienced increase in BMI at 28 to 35 weeks of 
pregnancy, 2) women with GDM demonstrated higher 

weight gain at 28 to 35 weeks of pregnancy, 3) at 28 to 
35 weeks of pregnancy women diagnosed with GDM 
had on average 1.2 units higher BMI compared to 
women without GDM, 2) at 28 to 35 weeks of preg‐
nancy women diagnosed with GDM gained on average 
3.34 kg more weight than their non‐GDM counterparts, 
4) higher pre‐pregnancy weight and BMI were more 
common in women with GDM, 5) women that devel‐
oped GDM had higher weight and BMI at 28 and 35 
weeks of pregnancy, compared to women that did not 
develop GDM, 6) women with conception via IVF were 
more likely to develop GDM and 7) women who gained 
weight within IOM guidelines until 28 weeks of preg‐
nancy had lower odds of developing GDM.  

Regarding the plot analysis, 8) non‐GDM women 
without a history of GDM generally have lower BMI 
compared to those with a history of GDM, and 9) there 
is no significant difference in BMI between women 
with current GDM and those with both a previous and 
current GDM diagnosis at pre‐pregnancy, 28 weeks, 
and 35 weeks of pregnancy. Additionally, 10) non‐GDM 
women seem to experience a higher BMI increase from 
pre‐pregnancy to 28 weeks, while women with current 
GDM show a higher increase from 28 weeks to 35 
weeks. These findings suggest trends in BMI differ‐
ences between the groups at various stages of preg‐
nancy. However, due to the nature of the analysis based 
on plots, caution should be exercised in drawing firm 
conclusions, and further statistical analysis may be 
necessary to confirm the significance of these trends. 

 
Interpretation of the findings 
A main finding of the current study was that women 

with a diagnosis of GDM experienced higher BMI and 
weight gain increase between 28 and 35 weeks of 
pregnancy, compared to women without a GDM diag‐
nosis. A study by Cwiek et al. [22] found no significant 
differences in total gestational weight gain (GWG) be‐
tween women with and without GDM. However, they 
reported that among overweight and obese women, 
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those with GDM had a higher percentage of weight 
gain during pregnancy. Similarly, Yang et al. [23], ob‐
served that higher pre‐pregnancy BMI was associated 
with excessive GWG in GDM mothers, but neither study 
specifically analyzed weight gain after GDM diagnosis. 
Conversely, Morisset et al. [24], reported that women 
with GDM gained significantly more weight in the first 
trimester than non‐GDM women, but experienced 
lower weight gain in the third trimester. This contrasts 
with our findings, where non GDM women showed a 
greater BMI increase from pre‐pregnancy to 28 weeks, 
whereas women with GDM exhibited a greater BMI 
and weight gain increase from 28 to 35 weeks. These 
differences suggest that weight gain patterns may shift 
post‐GDM diagnosis, potentially due to metabolic 
changes or clinical interventions. Further supporting 
the variability in weight gain patterns, Miao et al. [25] 
found that women with GDM had lower total preg‐
nancy weight gain compared to those with normal glu‐
cose tolerance and exhibited a reduced weight gain 
rate after the OGTT. Their findings indicate that GDM 
women had a higher likelihood of insufficient weight 
gain (41.1% vs. 10.4%) and a lower likelihood of ex‐
cessive weight gain (22.6% vs. 54.2%). While these re‐
sults suggest that GDM may slow down weight 
progression after diagnosis, our study specifically ex‐
amined the 28–35 week’ period, where we observed 
that GDM women had significantly greater BMI and 
weight gain increases than non‐GDM women. This dis‐
crepancy highlights the importance of evaluating 
weight gain trajectories at different gestational periods 
rather than considering pregnancy as a single phase. 

Appropriate weight gain during pregnancy has been 
investigated since the early 1930s [26]. The ideal 
weight gain in pregnancy has changed in time. The 
most recent recommendations of The Institute of Med‐
icine (IOM) in 2009 introduced the ideal weight gain 
in pregnancy according to the pre‐pregnancy BMI of 
pregnant women [18].  

The present study noted that women with GDM had 

higher pre‐pregnancy weight and BMI compared to 
non‐GDM women. This finding is consistent with find‐
ings from a systematic review and meta‐analysis, 
which found that the risk of GDM was significantly 
greater in overweight and obese women (23%) com‐
pared to those with normal or underweight BMI 
(10.7%) [27]. Moreover, our study found that women 
that gain weight within the IOM guidelines around the 
screening at 28 weeks have reduced risk of developing 
GDM .This contraindicated to a study suggesting that 
there were no differences in gestational gain weight 
before GDM screening, between women with and 
without GDM so that no significant association was 
found between excessive GWG (weight gain above the 
90th percentile of the study population or exceeding 
the upper range recommended by IOM) up to GDM 
screening, and later development of GDM [28]. Inter‐
estingly, our study found that women with higher BMI 
up to 28 weeks of pregnancy were associated with a 
reduced risk of GDM, this contraindicates a study 
which reports early gestational weight gain below av‐
erage was associated with a decreased risk for GDM in 
obese women [29]. This reverse finding may be attrib‐
uted to the fact that a subset of women was recruited 
from a high‐risk clinic, affecting BMI distribution. A key 
observation in this study was that a large number of 
GDM cases were classified as overweight (41%) and 
obese (3.96%), which may have significant implica‐
tions for the relationship between BMI changes and 
GDM risk. Obesity is a well‐established risk factor for 
GDM, as excess adiposity contributes to increased in‐
sulin resistance and metabolic dysregulation [30]. Pre‐
pregnancy obesity often leads to dietary and lifestyle 
modifications, which can affect weight gain patterns, 
potentially confounding the observed associations. 
However, more investigation is needed with further 
studies to clarify this relationship.  

Studies have prioritized the achievement of the ideal 
BMI before conception and preventing excessive gain 
weight [31, 32]. Pre‐gestational obesity is the most 
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challenging part as lifestyle changes have to occur be‐
fore conception. Maintaining a recommended weight 
gain seems to be more easily implemented by women.   

Additionally, in this study’s population, a higher per‐
centage of women with GDM conceived via IVF. This is 
consistent with previous studies [33], and even though 
after adjusting for maternal age, the association per‐
sisted, suggesting that factors beyond age may con‐
tribute to the increased risk for GDM among women 
conceiving via IVF.  

According to the findings from the plot analysis in 
the current study women with GDM tend to experience 
a lower BMI increase and more rapidly during 28 and 
35 weeks of gestation in comparison with women that 
did not develop GDM, who experienced higher BMI in‐
crease up to the GDM screening around 28 weeks, and 
then the increase was lower. Some researchers have 
declared that restricting GWG in women with GDM 
may benefit pregnancy outcomes [34], emphasizing 
the importance of encouraging a reduced GWG, pro‐
vided adequate fetal growth is maintained, and sug‐
gesting that IOM recommendations should be 
reevaluated specifically for different BMI populations.  

However, since these findings are derived visually 
from plot analyses, definitive conclusions cannot be 
drawn, and further studies are needed. Additionally 
non‐GDM‐women without a history of GDM generally 
tent to have lower BMI compared to those with a his‐
tory of GDM [35]. In addition to the above, the plot 
analysis revealed there is no significant difference in 
BMI between women with current GDM and those 
with both a previous and current GDM diagnosis at 
pre‐pregnancy, 28 weeks, and 35 weeks of pregnancy. 
Studies do not clearly differentiate this effect between 
these groups, so more research is needed to clarify 
these BMI trajectories.  

This study benefits from a centralized recruitment 
(single department) ensured consistency in data col‐
lection and the application of standardized diagnostic 
criteria for GDM. Moreover, the adjusting for the con‐

trol key confounders, such as pre‐pregnancy BMI, ma‐
ternal age, and previous history of GDM, enhanced the 
reliability of the findings. One of the study’s limitations 
is the retrospective design and the relatively small 
sample size, which may limit the generalizability of the 
results beyond the Greek population, as well as the lack 
of information on lifestyle factors like diet and physical 
activity that are known to affect GDM risk. Further‐
more, the inclusion of GDM cases from a high‐risk clinic 
may have introduced selection bias, potentially impact‐
ing the results. 

 
Conclusion 
 
This report has shown the relevance of BMI changes 

in the first 28 weeks of pregnancy when GDM is usually 
diagnosed. Pre‐pregnancy high BMI was associated 
with the risk of developing GDM. Women with GDM 
gained more weight post diagnosis, compared to non‐
GDM women. Women with previous GDM tent to have 
higher BMI during subsequent pregnancies. The key of 
not developing GDM is a healthy weigh before preg‐
nancy.  
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