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Abstract. Background and aim: Although several studies have previously explored the association between 
maternal body mass index and the risk of preeclampsia, an updated meta-analysis is necessary. This study 
seeks to conduct a systematic review and meta-analysis to reassess the relationship between preeclampsia 
and pre-pregnancy BMI, categorized into three groups—overweight, obese, and overweight & obese—and 
to calculate the pooled effect size (crude Odds Ratios) for each group. Methods: A comprehensive search was 
conducted in four electronic literature databases: PubMed, Scopus, ScienceDirect, and Google Scholar. The 
pooled mean effect size was calculated using a random-effects model for meta-analysis. Results: Sixteen arti-
cles were included in the meta-analysis. The pooled crude odds ratio for preeclampsia in overweight patients 
is 1.96 (95% CI [1.75; 2.21]), in obese patients it is 3.89 (95% CI [3.32; 4.57]), and in overweight & obese 
patients it is 4.19 (95% CI [3.36; 5.24]). Meta-regression did not reveal a significant association between the 
year of publication and the risk of preeclampsia. Conclusions: The findings confirm that higher BMI categories 
are associated with a significantly increased risk of preeclampsia, with the risk escalating as BMI increases. 
Chinese patients with lower BMI values to classify patients as overweight or obese compared to the rest of 
the population showed stronger associations between pre-pregnancy BMI and preeclampsia. As a result of 
these findings, the importance of managing weight before pregnancy is underscored, as is the importance  
of considering patient specific factors when assessing the risk for preeclampsia. (www.actabiomedica.it)
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Introduction

According to the World Health Organization 
(WHO), overweight is characterized by excessive fat 
deposits in the body, and 2.5 billion adults aged 18 and 
older were overweight in 2022; obesity, on the other 
hand, is a chronic disease in which excessive fat de-
posits can impair health, and 890 million adults aged 
18 and older were obese in 2022 (1). In addition to 

increasing the risk of diabetes and heart disease, obe-
sity can harm bone health and reproduction, as well 
as increase the risk of certain cancers (1). The qual-
ity of living is affected by obesity in a variety of ways, 
including impaired sleeping and moving (1). Globally, 
the prevalence of adult obesity has more than dou-
bled since 1990. Overweight and obesity rates are on 
the rise, which not only poses significant health chal-
lenges but also poses a pressing economic challenge for 
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healthcare systems worldwide. Based on a cost analy-
sis using statistical life values, the economic burden of 
obesity is expected to reach $3,411.55 billion in the 
United States in 2024, $1,874.87 billion in China, and 
$956.78 billion in Russia (2). Furthermore, overweight 
and obesity in pregnant women pose a threat not only 
to maternal but also to infant health (3,4). For moth-
ers, major adverse health outcomes are gestational dia-
betes, pregnancy-induced hypertension, preeclampsia, 
post-partum hemorrhage and caesarean delivery (3,4). 
For infants, short-term major adverse health outcomes 
include low birth weight, preterm birth, being small 
for gestational age, and stillbirth (5,6). In the long 
term, maternal overweight and obesity can lead to an 
increased risk of obesity, diabetes, and cardiovascular 
disease in the infant’s later life (7). Similar to how the 
trend of overweight and obesity has more than dou-
bled in in the last three decades, hypertensive disor-
ders of pregnancy have also been on the uprise (8). 
Hypertensive disorders, including preeclampsia are a 
major cause of maternal death (9). Preeclampsia is a 
pregnancy disorder marked by placental dysfunction, 
causing the release of factors that damage maternal 
blood vessels, leading to high blood pressure, organ 
damage, and potential complications like fetal growth 
restriction or stillbirth(10). Characterized by elevated 
blood pressure, extremity edema, and proteinuria, 
preeclampsia typically manifests after 20 weeks of ges-
tation (11). The risk of preeclampsia has been found 
to strongly correlate with a higher body mass index 
(BMI) (12). Although several studies have previously 
explored the association between maternal BMI and 
the risk of preeclampsia, an updated meta-analysis is 
necessary. A 2018 study by He and co-authors com-
bined the results of 13 studies on overweight patients 
and 19 studies on obese patients into a meta-analysis, 
with no specified definition of overweight and obesity 
used for the study (13). An earlier meta-analysis by 
Poorolajal and Ensiyeh (2016) used the WHO defini-
tion of overweight and obesity (14). However, there 
are several key reasons to update these analyses. First, 
the He (2018) study used adjusted Odds Ratios (OR) 
from cohort studies, which may introduce inconsisten-
cies. Second, the Poorolajal (2016) study limited the 
definition of overweight and obesity to WHO guide-
lines. Finally, since 2018, numerous new publications 

from various countries have emerged, potentially al-
tering the established association. This study seeks 
to conduct a systematic review and meta-analysis to 
reassess the relationship between preeclampsia and 
pre-pregnancy BMI, categorized into three groups—
overweight, obese, and overweight & obese—and to 
calculate the pooled effect size (crude OR) for each 
group.

Materials and Methods

The study protocol is registered with the PROS-
PERO International prospective register of system-
atic reviews (15)(Reference ID: CRD42024585347). 
Asfendiyarov Kazakh National Medical University’s 
institutional review board (Local Ethics Committee) 
that this systematic review did not meet the definition 
of human subject research. Thus, there was no need for 
a board review.

Search strategy

The PROSPERO database was searched to iden-
tify the registration of similar studies, and no current 
similar studies were found. We conducted a subse-
quent search in four major electronic healthcare litera-
ture databases: PubMed, Scopus, ScienceDirect, and 
Google Scholar. The literature search was initiated on 
May 15, 2024, and completed on July 01, 2024. The 
search strategy incorporated the following keywords: 
pregnancy AND (“body mass index” OR BMI OR 
overweight OR obesity OR obese) AND preeclamp-
sia. The depth of the search was limited to articles 
published from January 2018. An additional filter was 
applied to limit the search to publications in English.

Eligibility criteria

Methodologically, the literature screening and 
synthesis adhered to the recommendations outlined 
in the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines (16). 
The inclusion criteria for study selection comprised: 
(a) cohort studies reporting effect of pre-pregnancy 
overweight and obesity on preeclampsia compared 
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to normal weight in singleton pregnancies; (b) crude 
odds ratios (OR) with 95% confidence intervals (CI); 
(c) full-text publications in English. Exclusion crite-
ria encompassed: (a) studies reporting pregnancy in-
duced hypertension or combined risk of preeclampsia/
eclampsia and other conditions; (b) studies on twin 
pregnancies; (c) studies reporting only adjusted ORs 
or risk ratios; (d) studies where the reference group is 
not normal weight; (e) editorials, commentaries, and 
reviews.

Selection of studies and data extraction

After identifying the publications, we conducted 
deduplication and performed initial screening based 
on titles and abstracts, followed by a thorough evalua-
tion of eligibility through full-text examination. Dur-
ing this process, publications were excluded according 
to predetermined inclusion and exclusion criteria. Ad-
hering to the PRISMA guidelines, two independent 
authors then extracted relevant data from the full-text 
articles using a standardized form. The extracted in-
formation encompassed details such as the name of 
the first author, publication year, country, study period, 
when BMI was evaluated, number of total patients 
in the study, BMI criteria, number of overweight, 
obese and overweight and obese patients, crude OR 
of preeclampsia, 95% CI for the crude OR of preec-
lampsia, adjusted OR with 95% CI of preeclampsia, 
and controlled factors.

Risk of bias

The risk of bias (quality) of the included studies 
was assessed using the Critical Appraisal Skills Pro-
gramme (CASP) Checklist for Cohort Studies (17). 
The checklist consisted of twelve questions in three 
major domains: validity of the study results, what the 
results are, and the value of the study results. Two ques-
tions were not assigned a score, and two questions had 
two parts each, with each part receiving a full score. 
Each criterion was rated as ‘yes’ (scored as 1) when ad-
equately described, ‘no’ (scored as 0) when absent, and 
‘can’t tell’ (scored as 0.5) when unclear or incomplete. 
Total scores ranged from 0 to 12, with a score of at 
least 7 indicating satisfactory quality.

Statistical analysis

The pooled mean effect size (crude OR), along 
with 95% confidence intervals (95% CI), was calcu-
lated using a random-effects model for meta-analysis 
in RStudio software (18). Heterogeneity across stud-
ies was assessed using the I²-statistic. When high het-
erogeneity was observed, a subgroup analysis based 
on BMI values was conducted to explore its sources. 
Influence analysis was carried out to identify any stud-
ies that significantly influenced the pooled prevalence 
estimates. Additionally, meta-regression analyses were 
performed to evaluate the effect of the year of publica-
tion on the effect size. Publication bias was assessed 
through visual inspection of a funnel plot and statisti-
cal analysis using Egger’s test. The funnel plot displays 
the log of the odds ratios on the x-axis and the standard 
error on the y-axis. The distribution of the estimated 
effect sizes was plotted according to significance levels 
on the funnel plot, with dark grey and black regions 
indicating 0.95 and 0.99 significance levels. The pres-
ence of publication bias is determined by examining 
the proportion of estimated effect sizes falling within 
the non-significant areas of the grey and white regions.

Results

A comprehensive search across PubMed, Scopus, 
ScienceDirect, and Google Scholar databases resulted in 
854 records. After initial screening, 788 non-duplicative 
records remained, of which 108 full-text articles were 
evaluated. Sixteen articles that reported only adjusted 
ORs of preeclampsia in overweight and obese patients 
compared to those of normal weight were excluded from 
this analysis. Additionally, six studies that seemed to meet 
the inclusion criteria were excluded because their refer-
ence group consisted of non-obese patients rather than 
those of normal weight (19–24). Ultimately, sixteen arti-
cles met the criteria for inclusion in the systematic review. 
The study selection process is illustrated in Figure 1 (16).

Description of the included studies

The study descriptions and patient characteris-
tics are presented in Table 1. Only studies published 
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Twelve studies, with sixteen groups, reported the crude 
ORs of preeclampsia in overweight patients with a 
BMI of 24-28 (two studies) and ten studies, with four-
teen groups, in patients with a BMI of 25-29.9, which 
corresponds to the WHO definition of overweight. The 
Chaemsaithong (2019) study presented three groups: 
a) total, b) preterm, and c) term preeclampsia (25). The 
Sole (2021) study also presented three groups: a) early, 
b) intermediate, and c) late preeclampsia (26). Twelve 
studies, with nineteen groups, reported the crude ORs 
of preeclampsia in obese patients with a BMI of 28 
and above (two studies), and ten studies, with fourteen 
groups, in patients with a BMI of 30 and above, which 

between 2018 and 2024 were included in the present 
analysis, according to the exclusion and inclusion cri-
teria. One study combined patients from European, 
North American, and Australian cohorts. The major-
ity of the studies were from South Asia: three from 
Taiwan, three from China, and three from Indonesia. 
Three studies were conducted in Europe (Norway, 
Spain, and France), one in the Middle East (Iran), and 
one in Africa (Tanzania). A total of 809,773 patients 
were included across fifteen studies (mean sample size 
= 53,984.87 patients, range = 70 to 382,618 patients). 
Ten studies presented both adjusted and unadjusted 
ORs of preeclampsia in overweight and obese patients. 

Figure 1. PRISMA flow chart of study selection (16).
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Table 1. Summary of Included Articles and Sources.

BMI classification according to the WHO guidelines

# Study Country Study period Cohort BMI 25-29.9 BMI≥30

  1 Mohammadi, 2018 (31) Iran 6 to 21 July 
2015

4397 1434 472

  2 Mrema, 2018 (32) Tanzania July 2000-May 
2013

17738 4258 1294

  3 Chaemsaithong, 2019 (25) China 2010 - 2016 67248 8139 1773

  4 Santos, 2019 (27) Europe, North 
America & Australia

1989 onward 265270 45180 18797

  5 Chen, 2020 (33) Taiwan January 2005 - 
December 2005

19052 1524 344

  6 Liang, 2020 (34) Taiwan January 2014 - 
May 2015

2210 305 91

  7 Rafida, 2021 (35) Indonesia January 2016 - 
December 2019

210 113 60

  8 Sole, 2021 (26) Norway 1999 and 2014 382618 18891 9931

  9 Gonzalez-Plaza, 2022 (36) Spain January 2015 - 
December 2016

5447 1032 458

10 Lautredou, 2022 (37) France April 2013 - 
May 2015

3162 583 400

Other BMI classification

# Study Country Study period Cohort
BMI≥23 & 

BMI ≥24
BMI 
24-28

BMI 
≥28

1 Ermamilia, 2020 (28) Indonesia May to August 
2017

70 35

2 Suryowati, 2023 (30) Indonesia March 2020 - 
March 2022

128 113

3 Chuang, 2024 (29) Taiwan 2011 - 2019 8146 2319

4 Zhang, 2022 (38) China October 2018 - 
April 2020

1546   238 105

5 Zhang, 2022 (39) China March 2013 - 
December 2020

32531 3881 720

Abbreviations: BMI – body mass index; WHO – World Health Organization.

corresponds to the WHO definition of overweight. 
One study also presented crude ORs of preeclampsia 
in three obesity groups: group 1 with a BMI of 30-35, 
group 2 with a BMI of 35-40, and group 3 with a BMI 
of 40 and above (27). Three studies, with four groups, 
reported the crude ORs of preeclampsia in overweight 
and obese patients with a BMI above 23 (one study) 
(28) and two studies with three groups with a BMI 
of 24 and above (29,30). The Chuang (2024) study 
presented two groups: a) preeclampsia, and b) severe 
preeclampsia (29).

The risk of bias assessment

The risk of bias assessment results is presented in 
Table 2. All of the studies had a low risk of bias with a 
CASP score of 10.5 and above.

Association between pre-pregnancy excessive BMI 
and preeclampsia

Below is a summary of the preeclampsia risk 
in three groups of patients: overweight, obese, and 
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Figure 2. Meta-Analysis of Crude Association of BMI with Preeclampsia Risk in: A) Overweight Patients; B) Obese Patients; and 
C) Combined Overweight & Obese Patients.
Abbreviations: CI: confidence interval; SE: standard error.
Chaemsaithong, 2019 (a): total preeclampsia; Chaemsaithong, 2019 (b): preterm preeclampsia; Chaemsaithong, 2019 (c): term preeclampsia. Sole, 
2021 (a): early preeclampsia; Sole, 2021 (b): intermediate preeclampsia; Sole, 2021 (c): late preeclampsia. Chuang, 2024 (a): preeclampsia; Chuang, 
2024 (b): severe preeclampsia.

overweight & obese patients. Studies presenting the 
crude ORs of preeclampsia in overweight patients, 
defined as either BMI 24–28 or BMI 25–29.9, were 
grouped together (Figure 2, A). The results from the 
random effects model indicate that the pooled OR 
of preeclampsia in overweight patients is 1.96 (95% 
CI [1.75; 2.21]). A test for heterogeneity revealed 
substantial heterogeneity (I²=82%, Q(df=15)=81.40, 
p-value<0.01). To explore sources of this heterogene-
ity, a subgroup analysis was conducted. The pooled 
OR of preeclampsia in overweight patients with BMI 
24–28 from the random effects model is 2.39 (95% 
CI [1.16; 4.91]), with non-significant heterogene-
ity (I²=63%, Q(df=1)=2.67, p-value=0.10). For those 
with BMI 25–29.9, the pooled OR is 1.88 (95% CI 
[1.70; 2.08]), with modest heterogeneity (I²=73%, 

Q(df=13)=47.92, p-value<0.01). Studies presenting 
crude ORs of preeclampsia in obese patients, defined 
as BMI above 28, were grouped together (Figure 2,  
B). The random effects model revealed a pooled 
OR of 3.89 (95% CI [3.32; 4.57]). Substantial het-
erogeneity was observed (I²=93%, Q(df=18)=260.10, 
p-value<0.01). Subgroup analysis indicated that the 
pooled OR of preeclampsia in patients with BMI 28 
and above is 7.04 (95% CI [4.10; 12.08]), with low 
heterogeneity (I²=48%, Q(df=1)=1.93, p-value=0.16). 
For those with BMI 30 and above, the pooled OR is 
3.43 (95% CI [2.89; 4.09]), with high heterogeneity 
(I²=88%, Q(df=13)=105.85, p-value<0.01). Further 
analysis showed the pooled OR of preeclampsia in pa-
tients with BMI 30–35 is 3.20 (95% CI [2.98; 3.44]), 
BMI 35–40 is 4.81 (95% CI [4.31; 5.37]), and BMI 40 
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Figure 2. (continued)
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(Figure 3, C). The analysis did not reveal a statistically 
significant association between the year of publication 
and the risk of preeclampsia.

Influence analysis

An influence analysis was conducted to determine 
which studies most affected the pooled estimate. In the 
overweight patients’ group, the pooled OR was most 
influenced by study #2, the Senmao Zhang, 2022 study 
(Figure 4, A) (39). In the obese patients’ group, no 
study had an extreme influence on the pooled estimate 
result (Figure 4, B). In the overweight & obese patients’ 
group, the pooled OR was most influenced by study #3, 
the Chuang, 2024 (a) study (Figure 4, C) (29).

and above is 6.50 (95% CI [5.48; 7.73]). Finally, stud-
ies that presented crude ORs of preeclampsia in over-
weight & obese patients, defined as either BMI above 
23 or BMI above 24, were grouped together (Figure 
2, C). The random effects model showed a pooled OR 
of 4.19 (95% CI [3.36; 5.24]). No heterogeneity was 
detected (I²=0%, Q(df=3)=1.49, p-value=0.68).

Meta-Regression results

A meta-regression analysis was conducted to 
evaluate the influence of the year of publication on 
the risk of preeclampsia in three patient groups: over-
weight patients (Figure 3, A), obese patients (Figure 
3, B), and combined overweight and obese patients 

A B

C

Figure 3. Meta-Regression Analysis of Preeclampsia Risk and Year of Publication in: A) Overweight Patients; B) Obese Patients; 
and C) Combined Overweight & Obese Patients.
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A B

C

Figure 4. Influence Analysis in A) Overweight Patients; B) Obese Patients; and C) Combined Overweight & Obese Patients.

Publication bias assessment

Upon visual inspection of the funnel plots pre-
sented in Figure 5 (A, B, C), we observed that, in all 
three patient groups examined, the majority of the es-
timated effect sizes fell within the p<0.01 significance 
level in the black-shaded region, indicating no evi-
dence of publication bias. These findings were further 
confirmed by non-significant results from Egger’s test 
for publication bias in all three groups (p>0.05).

Adjusted odds ratios presented in included studies

Table 3 summarizes the adjusted ORs for preec-
lampsia among overweight, obese and overweight & 
obese women. All the studies adjusted the ORs of 
preeclampsia for different demographic, medical and 
social factors.

Discussion

This systematic review and meta-analysis aimed to 
reassess the relationship between preeclampsia and pre-
pregnancy body mass index, stratifying pre-pregnancy 
BMI according to three groups (overweight, obese, 
and overweight & obese) and calculating the pooled 
effect size (crude OR) for each group separately. In 
the present meta-analysis, 16 studies were included, 
representing a broad geographic range, including Eu-
rope, South Asia, the Middle East, Africa, Australia, 
and North America. The pooled OR of preeclampsia 
in overweight patients is 1.96 (95% CI [1.75; 2.21]); in 
obese patients, it is 3.89 (95% CI [3.32; 4.57]); and in 
overweight & obese patients, it is 4.19 (95% CI [3.36; 
5.24]). Our results clearly demonstrate an association 
between pre-pregnancy BMI and the development of 
preeclampsia in singleton pregnancies. Findings of the 
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be included in their analysis. In our study, we did not 
use pre-specified criteria for overweight or obesity but 
instead used the definitions proposed by the authors 
of the included studies. This approach resulted in two 
BMI groups within the overweight category: a BMI of 
24 to 28, used specifically for the Chinese population 
(42), and the WHO classification of overweight (BMI 
of 25 to 29.9) (43). In the Chinese population, even 
the lower cutoff point for overweight classification 
showed a stronger association between preeclamp-
sia and overweight than in other populations, with a 
pooled crude OR of 2.39 (95% CI [1.16; 4.91]) com-
pared to a pooled OR of 1.88 (95% CI [1.70; 2.08]), 
respectively. Similarly, in the obese patient group, there 
were two main BMI groups: BMI ≥28 for the Chinese 
population and BMI ≥30 for the rest of the patients, 
with a stronger association and absence of heterogene-
ity in the Chinese population, yielding a pooled crude  
OR of 7.04 (95% CI [4.10; 12.08]) compared to 3.43 
(95% CI [2.89; 4.09]), respectively. Santos and co-au-
thors (2019) also demonstrated an association between 

present analysis align with previous studies in terms 
of the direction of the association. However, the effect 
size in our analysis is higher than in the earlier meta-
analysis by He and co-authors, which reported a pooled 
adjusted OR of 1.71 (95% CI [1.52; 1.91]) for over-
weight patients and a pooled adjusted OR of 2.48 (95% 
CI [2.05; 2.90]) for obese patients (13). This discrep-
ancy can be attributed to the different measures used 
in the two meta-analyses. We opted to combine crude 
ORs, as adjustments in the included studies were made 
for various factors, introducing potential heterogeneity 
to the adjusted ORs (40). Another meta-analysis by 
Rahman and co-authors (2015) also noted that the as-
sociation between preeclampsia and maternal BMI is 
influenced by confounding adjustments (41). A study 
by Poorolajal and Ensiyeh performed a meta-analysis 
to investigate the association between preeclampsia 
and pre-pregnancy BMI, using the WHO guide-
lines to define overweight and obesity (overweight: 
25–29.9 kg/m²; obese: ≥30 kg/m²) (14). This criterion 
potentially limited the number of studies that could 

A B

C

Figure 5. Publication Bias Assessment in: A) Overweight Patients; B) Obese Patients; and C) Combined Overweight & Obese 
Patients.
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Table 3. Summary of Adjusted Association between BMI and Preeclampsia Risk.

Study Adjustment Adjusted OR (95% CI)

Overweight, BMI 24-28

Jing Zhang, 2022 (38) All analyses were adjusted for age and conception method 1.340 (0.523 - 3.436)

Senmao Zhang, 2022 (39) Adjusted for maternal age, educational level, income 
(RMB), residence, family history of hypertension, 
drinking in early pregnancy, gestational diabetes mellitus

 2.71 (2.29 - 3.21)

Overweight, BMI 25 – 29.9

Mohammadi, 2018 (31) Adjusted for mother’s age and parity 1.47 (1.06 - 2.02)

Mrema, 2018 (32) Adjusted according to risk factors 1.4 (1.2 - 1.8)

Chen, 2020 (33) Adjusted for maternal age, maternal immigration status, 
parity, maternal smoking during pregnancy, family 
income, maternal educational status, infant sex, living 
area

1.87 (1.08 - 3.26)

Sole, 2021 (26) Adjusted for maternal age, country of birth, education, 
1st-trimester smoking, diabetes and chronic 
hypertension

2.22 (1.73 - 2.84) 
(early preeclampsia)
1.25 (1.01 - 1.55) 
(intermediate preeclampsia)
1.52 (1.39 - 1.66) (late preeclampsia)

Obese, BMI≥28

Jing Zhang, 2022 (38) All analyses were adjusted for age and conception 
method

3.512 (1.408 - 8.762)

Senmao Zhang, 2022 (39) Adjusted for maternal age, educational level, income 
(RMB), residence, family history of hypertension, 
drinking in early pregnancy, gestational diabetes mellitus

7.17 (5.82 - 8.84)

Obese, BMI≥30

Mohammadi, 2018 (31) Adjusted for mother’s age and parity 3.67 (2.57 - 5.24)

Mrema, 2018 (32) Adjusted according to risk factors 1.8 (1.3 - 2.4)

Chen, 2020 (33) Adjusted for maternal age, maternal immigration status, 
parity, maternal smoking during pregnancy, family 
income, maternal educational status, infant sex, living 
area

5.01 (2.53 - 9.93)

Liang, 2020 (34) Adjustment for age and each variable based on model 
selection

3.65 (1.41 - 9.44)

Sole, 2021 (26) Adjusted for maternal age, country of birth, education, 
1st-trimester smoking, diabetes and chronic 
hypertension

3.20 (2.44 - 4.21) (early preeclampsia)
1.40 (1.08 - 1.82) (intermediate 
preeclampsia)
2.54 (2.31 - 2.79) (late preeclampsia)

Lautredou, 2022 (37) Confounding factors included in the multivariable 
analysis were. age, parity, geographical origin, tobacco 
use, gestational age, preexisting diabetes and preexisting 
chronic hypertension

1.55 (0.63 - 3.80)

Overweight & Obese

Ermamilia, 2020 (28) Adjusted for age, hypertension history, GWG/BMI 3.28 (1.04 - 10.4)

Suryowati, 2023 (30) Adjusted for age, parity status, previous history of 
preeclampsia, family history of preeclampsia, and chronic 
hypertension

8.267 (1.386 - 49.304)
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the rest of the population showed stronger associations 
between pre-pregnancy BMI and preeclampsia. As a 
result of these findings, the importance of managing 
weight before pregnancy is underscored, as is the im-
portance of considering patient specific factors when 
assessing the risk for preeclampsia. However, given 
the limitations related to study heterogeneity, and 
reliance on crude ORs, further research is needed to 
refine these associations and explore the underlying 
mechanisms. Future studies should also consider the 
long-term impacts of maternal BMI on both maternal 
and fetal health. By addressing these gaps, we can de-
velop more effective interventions to mitigate the risk 
of preeclampsia and improve maternal health globally.
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different obesity groups, classifying patients into three 
categories: obesity class I with BMI of 30–35, obesity 
class II with BMI of 35–40, and obesity class III with 
BMI of above 40, for cohorts from Europe, North 
America, and Australia, where higher BMI was associ-
ated with higher odds of developing preeclampsia (27). 
When considering the association between maternal 
BMI and preeclampsia, it is crucial to note that these 
patients also face a higher risk of gestational diabetes, 
pregnancy-induced hypertension, cesarean delivery, 
postpartum hemorrhage, and other maternal compli-
cations (3,4,41,44–46). Moreover, preeclampsia is a 
multifactorial condition influenced not only by BMI 
but also by a variety of factors including maternal age, 
parity, and chronic medical conditions (47,48). Effec-
tive management of excessive body weight and other 
risk factors, including the use of bariatric surgery in 
obese patients, has been shown to improve maternal 
and neonatal outcomes (49–52). While the analysis 
of such outcomes is outside the scope of the present 
study, investigating the association between excessive 
body weight and preeclampsia in patients after bariat-
ric surgery could be a focus of future research. Limita-
tions of the present analysis: the results presented here 
are based on crude ORs from cohort studies, which are 
generally associated with inherent biases. While the use 
of crude ORs allows for straightforward comparisons 
across studies, it does not account for the influence of 
important risk factors, potentially leading to the over-
estimation or underestimation of the true association 
between BMI and preeclampsia. Additionally, we must 
acknowledge the presence of high heterogeneity in the 
analysis results, particularly within the obese patient 
group. Although subgroup analysis reduced the het-
erogeneity, it did not eliminate it, indicating that other 
potential confounders may not have been accounted 
for. In conclusion, present meta-analysis shows a clear 
link between pre-pregnancy excessive body weight and 
the odds of getting preeclampsia in overweight, obese 
and overweight & obese women compared to normal 
weight women. The findings confirm that higher BMI 
categories are associated with a significantly increased 
risk of preeclampsia, with the risk escalating as BMI 
increases. Chinese patients with lower BMI values to 
classify patients as overweight or obese compared to 
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