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Introduction: Obesity and overweight are significant risk factors for perinatal 
morbidity and mortality, and an increasing number of women of reproductive 
age are being offered bariatric surgery. The present study investigated the 
outcomes of pregnancies and births after bariatric surgery (BS).

Materials and methods: All patients who gave birth at our clinic between 
2018 and 2023 were included in the study. Individuals who had undergone BS 
previously were identified using the hospital database, and their medical birth 
records were obtained for data on pregnancy, delivery, and perinatal results. 
The results of women who had undergone BS previously were analyzed by 
comparing them with other pregnancies.

Results: A total of 298 women who had undergone BS previously and 4,374 
women who had not undergone surgeries were included in the study. The 
BS group had higher rates of abortion (p = 0.009) and IVF history (p < 0.001). 
Additionally, the incidence of pregnancy-induced hypertension (p < 0.001), 
preeclampsia (p = 0.04), gestational diabetes (GDM) (p < 0.001), premature 
birth (p < 0.001), cesarean delivery (p < 0.001), and small for gestational age 
(p < 0.001) was significantly higher in the BS group.

Conclusion: Given the potential hazards associated with obesity in women of 
reproductive age, BS may be seen as a prudent course of therapy. Our study 
concluded that pregnancy prognosis is closely correlated with BMI at the time of 
pregnancy. Previous research revealed similar findings between groups in terms 
of pregnancy prognosis and pregnancy complications in obese and extremely 
obese patient groups.
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Introduction

The rate of women of reproductive age with overweight and obesity has risen to 
unprecedented levels (1). Obesity among women in their reproductive years has grown in the 
United States and many other industrialized nations in recent years (1). Obesity has been rising 
globally for decades and is linked to an increased incidence of cardiometabolic comorbidities 
and mortality (1). Effective weight loss techniques are needed to end the long-term harmful 
effects of obesity. Obesity and being overweight raise the risk of unfavorable pregnancy and 
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delivery outcomes and are significant risk factors for perinatal 
morbidity and death (2), with negative effects on fertility and fetal 
development (2).

As a lifestyle change and medical treatment, bariatric surgery (BS) 
is widely employed in individuals with extreme obesity and has been 
proven to yield good weight loss results (3). The number of obesity 
surgeries has increased by 800% in recent years, with positive long-
term results obtained after BS (3). For this reason, BS is acknowledged 
as the most efficient treatment modality for extreme obesity (4). It is 
already known as the only therapeutic approach that helps people with 
obesity lose weight in a significant and long-lasting way (5, 6). On a 
global scale, laparoscopic BS is now the most common BS technique 
(7). Although BS is considered to be very safe, there remains doubt 
about the hazards involved with becoming pregnant and giving birth 
after undergoing BS surgery (3, 8). It is very important to determine 
the benefits and hazards of this surgery regarding births, future 
pregnancies, and fertility because women of reproductive age also 
undergo BS (9).

Although previous studies reported that pregnancy outcomes 
were generally improved after BS, a higher risk of small for gestational 
age (SGA) babies and premature birth was also reported (10–12). 
After BS, pregnant women must be regularly checked by a specialist 
group of experts from different areas with experience in management 
after BS procedures. The special requirements of this patient group 
during pregnancy must be dealt with individually (13).

The present study aimed to evaluate the effects of bariatric surgery 
on pregnancy, delivery, and neonatal outcomes in women who became 
pregnant after BS.

Materials and method

This research had a retrospective multicenter cohort study design 
and followed the Declaration of Helsinki Principles. The study was 
started after receiving ethics committee approval from our hospital 
(Date: 28/02/24, Number: 2024/249). The data of 298 individuals with 
a BS history and 4,374 patients without a BS history, whose pregnancy 
follow-ups and births were performed by us between March 2018 and 
March 2023, were evaluated retrospectively from patient files and the 
hospital database. In our study, all patients underwent sleeve 
gastrectomy using the BS method. The mean time between BS and 
pregnancy was determined as 20 months (range 14–33 months) for 
the patients in the study cohort. Considering the time elapsed after the 
surgery, patients with weight stability at the beginning of pregnancy 
were included in the evaluation. The age, body mass index (BMI), 
smoking history during pregnancy, parity, abortion, and in  vitro 
fertilization (IVF) history of the patients were evaluated 
retrospectively. The data regarding pregnancy-related problems, 
pregnancy-induced hypertension (PIH), preeclampsia, premature 
birth history, gestational diabetes (GDM), insulin-dependent GDM, 
and type of birth were analyzed. Large for gestational age (LGA), small 
for gestational age (SGA), and 5th-minute Apgar scores were 
evaluated. Chronic hypertension, diabetes mellitus, the presence of 
systemic and autoimmune diseases, and multiple pregnancies were 
considered as exclusion criteria. The American Diabetes Association 
Criteria were used to diagnose gestational diabetes (14). Pregnancy-
induced hypertension was diagnosed in accordance with the most 
recent American College of Obstetricians and Gynecologists bulletin 

(15). Participants were further categorized into four groups based on 
their BMI to further evaluate individual results following BS: Normal 
weight (BMI ≤ 24.9 kg/m2), Overweight (BMI 25.0–30 kg/m2), Obese 
(BMI 30–34.9 kg/m2), and Extremely obese (BMI > 35.0 kg/m2).

Statistical analysis

Statistical analysis was performed using the SPSS Ver. 26.0 
software package (IBM Inc., Chicago, IL, USA). The Kolmogorov–
Smirnov test was used to assess the normality of data distribution. The 
parameters that were not normally distributed were examined using 
the Mann–Whitney U-test. For the examination of categorical data, 
Fisher’s exact test and the chi-squared test were used. The 
characteristics that were not normally distributed are presented as 
median (minimum-maximum). Numerical and percentage (%) 
statistics were used to represent qualitative data and 95% confidence 
intervals (CIs) were used to analyze the results. p-values of less than 
0.05 were regarded as statistically significant.

Results

The incidence of miscarriages (≥1) was 24.5% in individuals who 
had undergone BS, compared to 18.4% in those who had not, showing 
statistical significance (p = 0.009). The IVF rate among participants 
who underwent BS was significantly higher than that of patients who 
did not undergo BS (5.7% vs. 2.1%, respectively) (p < 0.001). The PIH 
rate was statistically significantly higher in the BS group than in those 
who did not undergo BS (6.7% vs. 3.2%, respectively) (p < 0.001). 
Similarly, the preeclampsia rate was higher in the BS group (2.3%) 
than in those who did not undergo BS (1.1%) (p = 0.04). The GDM 
rate was significantly higher (14.8%) in participants who underwent 
BS than those who did not undergo BS (8.2%) (p < 0.001). Insulin 
treatment for GDM was required in 4.4% of participants who 
underwent BS, whereas it was 1.1% in those who did not undergo BS, 
reflecting a significant difference (p < 0.001). Premature delivery rates 
were higher in the BS group than in those who did not undergo BS 
(8.7% vs. 4.4%, respectively) (p < 0.001). The vaginal birth rate was 
lower in the BS group (64.8%) than in the non-BS group (74.8%) 
(p < 0.001). The C/S rate was higher in participants who underwent 
BS (35.2%) than those who did not undergo BS (25.1%) (p < 0.001). 
The SGA rate was higher in the BS group (8.7%) than in those who 
did not undergo BS (3.2%) (p < 0.001). Finally, the rate of participants 
with Apgar ≤7 (5 min) scores was higher in the BS group (7.4%) than 
in those who did not undergo BS (1.9%) (p < 0.001) (Table 1).

When comparing patient groups with a BMI < 25 kg/m2, the 
rate of PIH among participants who underwent BS was statistically 
significantly higher at 9.9% than those who did not undergo BS, 
which had a rate of 3.5% (p < 0.001). The rate of preeclampsia in 
participants who underwent BS was also statistically significantly 
higher than in those who did not undergo BS, at 4.6% vs. 1.1%, 
respectively (p < 0.001). Furthermore, the rate of GDM among 
participants who underwent BS was statistically significantly higher 
than those who did not undergo BS, at 17.9% vs. 8.8%, respectively 
(p < 0.001). The rate of insulin treatment for GDM among 
participants who underwent BS was 5.3%, compared to 1.7% in 
those who did not undergo BS, with a statistically significantly 
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higher incidence in the BS group (p = 0.002). The premature 
delivery rate was 13.2% for participants who underwent BS, versus 
4.8% for those who did not, indicating a statistically significant 
increase in the BS group (p < 0.001). Vaginal birth rates were lower 
at 64.9% in the BS group, compared to 74.1% in the non-BS group, 
demonstrating statistical significance (p = 0.01). Conversely, the 
C/S rate was higher in the BS group at 35.1%, compared to 25.7% 
in the non-BS group, also showing statistical significance (p = 0.01). 
SGA rates were significantly elevated in the BS group at 13.2%, as 
opposed to 3.4% in the non-BS group (p < 0.001). Additionally, the 
incidence of Apgar scores ≤7 at 5 min was higher in the BS group 
at 9.9%, compared to 1.9% in the non-BS cohort, with statistically 
significant differences (p < 0.001) (Table 2).

In the participant group with BMI (25–29.9) kg/m2, the mean age 
of those who underwent BS was 28, whereas it was 31 years in those 
who did not undergo BS, showing a significantly lower mean age in 
the BS group (p < 0.001). The rate of miscarriages (≥1) among 
participants who had BS was 27.4%, compared to 17.9% in those who 
did not have BS, which was statistically higher in the BS group 
(p = 0.03). The IVF rate for participants who underwent BS was 
13.1%, whereas it was 1.7% for those who did not, also statistically 
higher in the BS group (p < 0.001).

The rate of GDM in participants who had BS was 14.3%, compared 
to 7.5% in those who did not have BS, again statistically higher in the 
BS group (p = 0.02). Insulin treatment for GDM was required for 4.8% 
of participants who had BS, compared to 1.3% for those who did not, 
with the BS group showing a statistically higher rate (p = 0.01). The 
vaginal birth rate for participants who had BS was 59.5%, whereas it 
was 74.9% for those who did not undergo BS, which was statistically 
lower in the BS group (p = 0.002). The C/S rate for participants who 
had BS was 40.5%, as opposed to 25% for those who did not, making 
it statistically higher in the BS group (p = 0.002). Finally, the rate of 
Apgar ≤7 (5 min) scores was 6% for participants who had BS, 
compared to 1.9% for those who did not, statistically higher in the BS 
group (p = 0.01) (Table 3).

Among participants with a BMI of 30–34.9 kg/m2, the mean age 
was 28 years for those who had BS and 31 for those who did not, with 
a significantly lower mean age in the BS group (p < 0.001). The 
smoking rate during pregnancy was 35.7% for participants who had 
undergone BS and 17.6% for those who had not, with a significantly 
higher rate in the BS group (p = 0.004) (Table 4).

In participants with a BMI over 35 kg/m2, the mean age was 
28 years for those who had BS and 31 years for those who did not. The 
BS group had a significantly lower mean age (p = 0.03) (Table 5).

TABLE 1 Comparison of the demographic characteristics of the groups that did and did not undergo BS.

Variables Bariatric group
(n = 298, 6.4%)

Non-Bariatric group
(n = 4,374, 93.6%)

p-value

Age (years) 29 (23–43) 31 (21–42) 0.1

BMI (kg/m2) 24.8 (19.1–39.8) 24.8 (18.6–39.9) 0.1

BMI subgroups (kg/m2)

<25% 50.7% (151/298) 51.9% (2,272/4374)

25–29.9% 28.2% (84/298) 30.9% (1,350/4374) 0.3

30–34.9% 14.1% (42/298) 11.3% (494/4374)

≥35% 7% (21/298) 5.9% (258/4374)

Smoking during pregnancy 20.1% (60/298) 17.2% (751/4374) 0.1

Primiparity 53.7% (160/298) 59.2% (2,591/4374) 0.06

Multiparity (>3 deliveries) 9.7% (29/298) 10.7% (469/4374) 0.5

Miscarriages (≥1) 24.5% (73/298) 18.4% (804/4374) 0.009

IVF 5.7% (17/298) 2.1% (90/4374) <0.001

PIH 6.7% (20/298) 3.2% (141/4374) <0.001

Preeclampsia 2.3% (7/298) 1.1% (47/4374) 0.04

GDM 14.8% (44/298) 8.2% (358/4374) <0.001

Insulin treatment for GDM 4.4% (13/298) 1.5% (65/4374) <0.001

Premature delivery (<37 weeks) 8.7% (26/298) 4.4% (191/4374) <0.001

Postterm delivery (>42 weeks) 2% (6/298) 2.6% (114/4374) 0.5

Vaginal birth 64.8% (193/298) 74.8% (3,271/4374) <0.001

C/S 35.2% (105/298) 25.1% (1,096/4374) <0.001

Stillbirth 0% (0/298) 0.2% (7/4374) 0.4

SGA 8.7% (26/298) 3.2% (139/4374) <0.001

LGA 1.3% (4/298) 2.2% (95/4374) 0.3

Apgar ≤7 (5 min) 7.4% (22/298) 1.9% (83/4374) <0.001

BMI, Body mass index; IVF, In vitro fertilization; PIH, Pregnancy-induced hypertension; GDM, Gestational diabetes mellitus; C/S, Cesarean section; SGA, Small for gestational age; LGA, 
Large for gestational age.
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TABLE 2 The comparison of the-demographic characteristics of the groups (BMI <25 kg/m2) that did and did not undergo BS.

Variables Bariatric group
(n = 151, 6.2%)

Non-Bariatric group
(n = 2,272, 93.8%)

p-value

Age (years) 30 (23–43) 31 (22–42) 0.2

BMI (kg/m2) 22.6 (19.1–24.6) 22.5 (18.6–24.9) 0.1

Smoking during pregnancy 17.9% (27/151) 17% (386/2272) 0.7

Primiparity 53% (80/151) 59.2% (1,344/2272) 0.1

Multiparity (>3 deliveries) 13.2% (20/151) 11% (249/2272) 0.3

Miscarriages (1) 23.2% (35/151) 18.4% (419/2272) 0.1

IVF 2.6% (4/151) 2% (46/2272) 0.6

PIH 9.9% (15/151) 3.5% (79/2272) <0.001

Preeclampsia 4.6% (7/151) 1.1% (26/2272) <0.001

GDM 17.9% (27/151) 8.8% (200/2272) <0.001

Insulin treatment for GDM 5.3% (8/151) 1.7% (39/2272) 0.002

Premature delivery (<37 weeks) 13.2% (20/151) 4.8% (108/2272) <0.001

Postterm delivery (>42 weeks) 3.3% (5/151) 2.9% (67/2272) 0.8

Vaginal birth 64.9% (98/151) 74.1% (1,684/2272) 0.01

C/S 35.1% (53/151) 25.7% (584/2272) 0.01

Stillbirth 0% (0/151) 0.1% (3/2272) 0.6

SGA 13.2% (20/151) 3.4% (77/2272) <0.001

LGA 2% (3/151) 2.1% (47/2272) 0.9

Apgar 7 (5 min.) 9.9% (15/151) 1.9% (44/2272) <0.001

BMI, Body mass index; IVF, In vitro fertilization; PIH, Pregnancy-induced hypertension; GDM, Gestational diabetes mellitus; C/S, Cesarean section; SGA, Small for gestational age; LGA, 
Large for gestational age.

TABLE 3 Comparison of the demographic characteristics of groups (BMI 25–29.9 kg/m2) that did and did not undergo BS.

Variables Bariatric group
(n = 84, 5.9%)

Non-Bariatric group
(n = 1,350, 94.1%)

p-value

Age (years) 28 (23–42) 31 (22–42) <0.001

BMI (kg/m2) 26.8i(25.1–28.7) 26.7 (25.1–29.8) 0.5

Smoking during pregnancy 17.9% (15/84) 17.5% (236/1350) 0.9

Primiparity 53.6% (45/84) 57.7% (781/1350) 0.4

Multiparity (>3 deliveries) 6% (5/84) 10.9% (147/1350) 0.1

Miscarriages (≥1) 27.4% (23/84) 17.9% (242/1350) 0.03

IVF 13.1% (11/84) 1.7% (23/1350) <0.001

PIH 1.2% (1/84) 2.4% (33/1350) 0.4

Preeclampsia 0% (0/84) 0.8% (11/1350) 0.4

GDM 14.3% (12/84) 7.5% (101/1350) 0.02

Insulin treatment for GDM 4.8% (4/84) 1.3% (18/1350) 0.01

Premature delivery (<37 weeks) 4.8% (4/84) 4% (54/1350) 0.7

Postterm delivery (>42 weeks) 1.2% (1/84) 2.4% (33/1350) 0.4

Vaginal birth 59.5% (50/84) 74.9% (1,011/1350) 0.002

C/S 40.5% (34/84) 25% (337/1350) 0.002

Stillbirth 0% (0/84) 0.1% (1/1350) 0.8

SGA 3.6% (3/84) 3.2% (43/1350) 0.8

LGA 1.2% (1/84) 2.4% (32/1350) 0.4

Apgar ≤7 (5 min.) 6% (5/84) 1.9% (26/1350) 0.01

BMI, Body mass index; IVF, In vitro fertilization; PIH, Pregnancy-induced hypertension; GDM, Gestational diabetes mellitus; C/S, Cesarean section; SGA, Small for gestational age; LGA, 
Large for gestational age.
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TABLE 4 The comparison of the demographic characteristics of groups (BMI 30–34.9 kg/m2) that underwent and did not undergo BS.

Variables Bariatric group
(n = 42, 7.8%)

Non-Bariatric group
(n = 494, 92.2%)

p-value

Age (years) 28 (23–37) 31 (22–42) <0.001

BMI (%) 33 (30.6–34.7) 32.6 (30.1–34.9) 0.01

Smoking during pregnancy 35.7% (15/42) 17.6% (87/494) 0.004

Primiparity 54.8% (23/42) 60.7% (300/494) 0.4

Multiparity (>3 deliveries) 4.8% (2/42) 10.5% (52/494) 0.2

Miscarriages (1) 28.6% (12/42) 20.2% (100/494) 0.2

IVF 4.8% (2/42) 2.8% (14/494) 0.4

PIH 4.8% (2/42) 3.8% (19/494) 0.7

Preeclampsia 0% (0/42) 1.4% (7/494) 0.4

GDM 9.5% (4/42) 7.9% (39/494) 0.7

Insulin treatment for GDM 2.4% (1/42) 1% (5/494) 0.4

Premature delivery (<37 weeks) 4.8% (2/42) 4.3% (21/494) 0.8

Postterm delivery (>42 weeks) 0% (0/42) 2.2% (11/494) 0.3

Vaginal birth 73.8% (31/42) 75.7% (374/494) 0.7

C/S 26.2% (11/42) 24.1% (119/494) 0.7

Stillbirth 0% (0/42) 0.4% (2/494) 0.6

SGA 7.1% (3/42) 2.6% (13/494) 0.09

LGA 0% (0/42) 2.4% (12/494) 0.3

Apgar 7 (5 min.) 2.4% (1/42) 1.8% (9/494) 0.7

BMI, Body mass index; IVF, In vitro fertilization; PIH, Pregnancy-induced hypertension; GDM, Gestational diabetes mellitus; C/S, Cesarean section; SGA, Small for gestational age; LGA, 
Large for gestational age.

TABLE 5 Comparison of the demographic characteristics of groups (BMI >35 kg/m2) that did and did not undergo BS.

Variables Bariatric group
(n = 21, 7.5%)

Non-Bariatric group
(n = 258, 92.5%)

p-value

Age (years) 28 (24–38) 31 (21–40) 0.03

BMI (kg/m2) 37 (36.1–39.8) 37 (35.1–39.9) 0.9

Smoking during pregnancy 14.3% (3/21) 16.3% (42/258) 0.8

Primiparity 57.1% (12/21) 64.3% (166/258) 0.5

Multiparity (>3 deliveries) 9.5% (2/21) 8.1% (21/258) 0.8

Miscarriages (1) 14.3% (3/21) 16.7% (43/258) 0.7

IVF 0% (0/21) 2.7% (7/258) 0.4

PIH 9.5% (2/21) 3.9% (10/258) 0.2

Preeclampsia 0% (0/21) 1.2% (3/258) 0.6

GDM 4.8% (1/21) 7% (18/258) 0.6

Insulin treatment for GDM 0% (0/21) 1.2% (3/258) 0.6

Premature delivery (<37 weeks) 0% (0/21) 3.1% (8/258) 0.4

Postterm delivery (>42 weeks) 0% (0/21) 1.1% (3/258) 0.6

Vaginal birth 66.7% (14/21) 78.3% (202/258) 0.2

C/S 33.3% (7/21) 21.7% (56/258) 0.2

Stillbirth 0% (0/21) 0.4% (1/258) 0.7

SGA 0% (0/21) 2.3% (6/258) 0.4

LGA 0% (0/21) 1.6% (4/258) 0.5

Apgar 7 (5 min.) 4.8% (1/21) 1.6% (4/258) 0.2

BMI, Body mass index; IVF, In vitro fertilization; PIH, Pregnancy-induced hypertension; GDM, Gestational diabetes mellitus; C/S, Cesarean section; SGA, Small for gestational age; LGA, 
Large for gestational age.
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Discussion

The results of the present research give a good overview of 
pregnancies and births after BS, showing that there is an elevation in 
the frequency of PIH, GDM, insulin-dependent GDM, abortion, 
preeclampsia, C/S, IVF, SGA and premature deliveries in women who 
undergo BS, with regard to controls without BS. A statistically 
significant difference in obstetric complications emerged in the data 
of the general study cohort without BMI-dependent matching 
between the groups. However, when BMI-matched subgroups were 
evaluated, it was noted that the main parameter revealing the 
difference between the groups was BMI. No difference was found 
between obstetric complications in the obese and extremely obese 
groups evaluated as BMI 30–34.9 kg/m2 and >35 kg/m2. However, in 
the normal weight and slightly overweight groups evaluated as 
BMI < 25 kg/m2 and 25–29.9 kg/m2, a statistically significant increase 
in obstetric complications was detected in the group that had 
undergone BS. The reason for this may be secondary to the effects of 
chronic inflammation caused by obesity experienced by patients 
undergoing BS in the current BMI subgroups and possible 
gastrointestinal absorption defects after the surgery.

No significant differences were detected between the groups on 
the basis of large for gestational age, smoking history, and parity. In 
the present study, comparisons made independently of BMI 
measurements demonstrated no significant differences in the mean 
age of the participants who had undergone BS and those who had not. 
The mean age of the participants who had BS in the slightly 
overweight, obese, and severely obese groups and BMI-matched 
patient groups was observed to be  significantly lower than in the 
participants who did not have surgery. In the meta-analysis conducted 
by Akhter et al., the mean age was reported to be significantly higher 
in women who had undergone BS (16). When BMI-specific groups 
were compared, no significant differences were detected between the 
groups based on primiparity and multiparity. In the research of 
Stephansson et al., it was reported that women in the BS group gave 
birth more (11). In our study, no significant differences were detected 
between the average BMI of women who had undergone BS and the 
women in the other group. In the study of Kushner et al., residual 
obesity and even weight gain were detected several years after BS (17).

People with obesity are more likely to smoke (18), and smoking 
has been shown to increase the risk of metabolic syndrome and 
diabetes (19). In our study, the rate of smoking was significantly 
higher in the BS group among women with a BMI of 30–34.9 kg/m2; 
no significant difference was found in the other groups. In the study 
conducted by Stephansson et al., the rate of smoking was found to 
be higher in the group with a history of BS (11). However, a probable 
correlation between low weight and smoking after BS is difficult to 
demonstrate because bias cannot be ruled out since the pattern and 
frequency of smoking are reported by smokers.

Improved prognosis in pregnancies after BS was described 
previously (20). It is reasonable to compare pregnancies before and 
after BS (21). One crucial topic to consider is whether weight following 
BS has any bearing on prognosis and if there are risks associated with 
the surgery. Although studies are reporting that BS has positive 
impacts on fertility, increasing age may affect the results negatively 
(22, 23). In the study by Musella et al., BMI was reported as the only 
factor determining fertility after BS (22). In the present research, it was 
detected that IVF rates rise significantly in women after BS. Conflicting 

results were obtained in our study between IVF rates in BMI-matched 
groups. Although the results of IVF treatments were not evaluated in 
our study, obesity is predicted to have a detrimental impact on these 
outcomes. Our results also showed that women who had undergone 
BS had a higher abortion rate. Nevertheless, there are conflicting 
results regarding abortion rates in different BMI groups. The 
relationship between BS and abortion was not evaluated in a previous 
study conducted by Poston et  al., and it was assumed that it was 
associated with obesity itself (2).

There are important studies reporting the correlation between 
obesity and the development of preeclampsia (24). Research has also 
shown that the risk of hypertensive disorder is increased in patients 
with obesity and extreme obesity (2, 25). In another study by Bennett 
et  al., the incidence of preeclampsia was demonstrated to 
be significantly higher in individuals who had undergone BS (26). 
There is also strong evidence in the literature showing that the 
incidence of preeclampsia is reduced after BS (27, 28). It was reported 
in a meta-analysis by Galazis et  al. that BS was associated with 
decreased preeclampsia rates and that this risk was reduced by 
approximately half (10). In our study, the rate of preeclampsia was 
detected to be significantly higher in individuals who had undergone 
BS when compared to those who had not. However, although the 
preeclampsia rates were significantly higher for normal-weight 
participant subgroups and the participants who had undergone BS, no 
significant differences were detected between the groups on the basis 
of preeclampsia rates in patients with obesity and extreme obesity.

Our study also demonstrated a higher incidence of PIH in the BS 
group; however, no differences were observed among patients with 
overweight, obesity, and extreme obesity in BMI-specific comparisons. 
It was reported in the literature that the incidence of GDM was 
reduced in women who underwent BS before pregnancy compared to 
women with obesity (3, 29). In a study by Lesko et al. (30) it was 
suggested that the reduction in the incidence of GDM might result 
from absorptive or metabolic changes following BS. Conversely, 
studies comparing pregnancies after BS with those in the general 
population indicated a higher incidence of GDM in the post-BS 
sample (31). Metabolic changes post-BS were thoroughly described in 
research by Madsbad et al. (32). Poston et al. reported an increased 
incidence of GDM in women in the BS group, attributing this to 
excessive fat accumulation that disrupts glucose metabolism (2). A 
meta-analysis by Galazis et al. found no discernible differences in 
GDM between pregnancies following BS and those with matching 
BMIs before conception. The authors emphasized that diabetes did not 
arise or worsen due to the surgical condition but was influenced by 
BMI and the associated hormonal and metabolic environment (10). 
Our study also demonstrated a significantly higher GDM score in 
individuals who had undergone BS compared to those who had not. 
When excluding women with a BMI ≥ 35 kg/m2 and BMI 30–34.9 kg/
m2, the incidence of GDM remained significantly higher in women 
post-BS in BMI-specific comparisons. No significant differences were 
detected between the groups in BMI-specific evaluations because the 
incidence of GDM was also high in women without BS who had a 
BMI of 30–34.9 kg/m2 and BMI ≥ 35 kg/m2. However, there are no 
recommendations for the diagnosis and management of GDM after 
BS. In our study, it was determined that the need for insulin treatment 
increased; the need for further studies, including a larger number of 
cases, cannot be ignored. There are studies in the literature reporting 
that changes in glucose metabolism are associated with the type of 
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obesity surgery (33), but no evaluations were made regarding this in 
the present study.

In the literature, there are also studies reporting that the incidence 
of premature birth increased after BS (2, 10). Some research also 
showed an elevated incidence that might be partly explained by the 
requirement for an iatrogenic premature birth and pregnancy 
problems linked to obesity (2). Some studies found no differences in 
the iatrogenic preterm birth incidence after BS (33). In our study, the 
incidence of premature birth was significantly higher in participants 
who had undergone BS than in those who had not. In this current 
research, the premature birth incidence in the BMI < 25 kg/m2 and 
BMI 25–29.9 kg/m2 groups was significantly higher in participants 
who had undergone BS than in those who had not in BMI-compatible 
comparisons. Although the rate of iatrogenic prematurity was not 
analyzed retrospectively, the incidence of PIH, preeclampsia, and 
SGA, which are common indications for it, increased significantly in 
the BS group. Predicting additional risks that BS may cause is 
challenging because the risk of premature birth increases with 
maternal age (34). However, despite the lower mean age of participants 
who had undergone BS in this research, the rate of prematurity was 
notably higher. Akhter et al.’s meta-analysis reported contrary results 
and found no differences in post-term birth incidence (14). 
Investigations into the relationship between BS and C/S incidence 
have yielded contradictory results (35). Some research identifies BS as 
a separate risk factor for C/S (31). In our study, the BS group had a 
considerably higher overall incidence of C/S. When comparing 
BMI-specific data, no significant differences were detected in C/S rates 
between participants with and without BS in subgroups with BMI 
30–34.9 kg/m2 and BMI > 35 kg/m2. The small BMI sample size and 
the limited number of participants involved in C/S make this outcome 
difficult to interpret, potentially biasing our conclusion.

It was reported by Lapolla et  al. that the incidence of C/S 
increased in women who underwent BS compared to women of 
normal weight; in the same research, it was also reported that the 
incidence of C/S decreased when compared to women with obesity 
who did not undergo BS (36). In the meta-analysis conducted by 
Akhter et al., the authors showed that the C/S incidence decreased 
after BS compared to BMI-matched controls (16). Nevertheless, it 
is quite hard to evaluate the independent effects of BS because 
obesity and advanced age increase the chance of C/S (37). There 
are significant inconsistencies in studies regarding the incidence 
of C/S after BS. A systematic study reported that the rate of C/S 
increased after BS in comparison with women with obesity with 
no history of BS (29). A primary study that compared pregnancy 
outcomes after BS with those in the normal population showed 
that BS was an independent risk factor for C/S (30). The same 
research also reported that there were no possible physiological 
reasons for such effects, stating that this could be  a biased 
outcome. Vrebosch et al. reported that C/S rates were lower after 
BS (27).

Two more evaluations concluded that more research was 
necessary to clarify the occurrence of C/S following BS (3, 28). Galazis 
et al. conducted a meta-analysis and found no significant differences 
in the rates of C/S among women who had undergone BS, either in 
the whole group analysis or any of the sub-analyses, as opposed to 
obese women who had not undergone BS (10). In our study, the C/S 
rates in the participants who had undergone BS were observed to 
be  significantly higher than in participants who had not, in 

comparisons made independently of BMI evaluations. The C/S rates 
were significantly higher in BMI-matched groups, particularly in 
participants with normal weight and slightly overweight who 
underwent BS, and no significant differences were observed in 
participants with obesity and extreme obesity on the basis of C/S rates 
between the patients who had undergone BS and those who had not.

Women who undergo BS before becoming pregnant have a higher 
risk of miscarriage for their gestational age compared to pregnant 
women with obesity (27–29). Although the GDM incidence increased 
significantly in the group that underwent BS in our study, no 
significant differences were found in the incidence of LGA. In this 
study conducted at a tertiary center, we attribute the high rates of 
GDM and insulin-dependent GDM, as well as the low rate of LGA, to 
close obstetric follow-up, the correlation work of endocrinologists and 
dieticians, and patient compliance. In women with BMI > 25 kg/m2, 
the incidence of SGA was significantly higher in the BS group, but no 
significant difference was found in other BMI groups. Although the 
relationship between types of surgery and pregnancy outcomes was 
not analyzed in our study, it was assumed that the relation between 
malnutrition and SGA was explained, especially following 
malabsorptive surgeries such as obesity surgery (16). The meta-
analysis by Galazis et al. found an approximately 80% rise in the risk 
of SGA, indicating that the frequency of SGA in the BS group was 
much higher than in pregnancies matched by pre-pregnancy BMI, in 
contrast to GDM (10). Our study found that SGA occurred more 
frequently in women with a history of BS, regardless of BMI 
measurements. However, the frequency of SGA was significantly 
higher in the BS group compared to pregnancies with similar 
pre-pregnancy BMI. Earlier research suggested that the increase in the 
prevalence of SGA linked to BS was attributed to malnutrition and 
deficiencies in the microenvironment resulting from the postoperative 
therapeutic condition (28).

In a study comparing women who had and had not undergone 
gastric bypass, no difference was reported in the rates of small 
gestational age. Accordingly, it can be thought that gastric bypass will 
be beneficial in this respect instead of sleeve gastrectomy (38–40). 
However, when evaluating the effects of BS, the presence of SGA 
should be considered together with the presence of large for gestational 
age due to obesity and type 2 diabetes mellitus (38–40). Our findings 
did not concur with the previously reported increased risk of stillbirth, 
which was attributed to fewer fetal movements, potential anomalies, 
and inadequate diagnosis of fetal macrosomia (2). We  found that 
bariatric patient groups with BMI < 30.0 kg/m2 had a considerably 
higher prevalence of 5th-minute Apgar scores <7. Low Apgar scores 
were not disclosed in patients who underwent BS in the Kjaer et al. 
statewide registry-based investigation (35).

Detailed analysis of pregnancies can be considered as the strength 
of the study. Instead of comparing women with preoperative weight-
matched controls (33), we wanted to compare women with a history 
of BS with BMI-matched controls who had not undergone BS. This 
factor can be considered another strength of our research. There are 
also limitations that should be  considered when interpreting the 
results. A registry-based study can only employ variables that have 
been documented; minor variations in the use of diagnostics between 
institutions, departments, and individuals cannot be eliminated. The 
weight gain during pregnancy or possible weight loss following BS was 
not noted. In addition, only sleeve gastrectomy surgery was performed 
on the patients in our study, and differences that might arise 
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depending on the type of surgical method emphasized in other studies 
in the literature could not be evaluated (41, 42). Furthermore, it is 
impossible to overlook the bias brought about by the limited sample 
size and comparisons of some variables based solely on BMI.

Important information on how BS affects future pregnancies and 
deliveries is also provided by this study, which can be  helpful in 
advising women for family planning both before and after BS. The 
researchers specifically aimed to examine differences in obstetric 
outcomes between BMI-matched women who had undergone surgery 
and those who had not because previous BMI data were not available 
and improvements in obstetric outcomes after BS were already 
described (20, 21).

Considering this study’s findings and the advantages and 
disadvantages of BS, we think that this surgery is a recommendable 
treatment modality for women who are of childbearing age, although 
its possible risks must also be considered. The authors conclude that 
pregnancy prognosis is closely correlated with BMI at the time of 
pregnancy. It was found that patients with and without a history of BS 
had similar results in terms of pregnancy prognosis and pregnancy 
complications in the obese and extremely obese groups. According to 
our results, the risk of hypertensive disorder and GDM was 
significantly elevated in women with a history of BS. However, no 
significant differences were detected in the risk of GDM-associated 
LGA following BS. Close supervision of obstetricians is important to 
obtain the best result for both the baby and the mother in pregnancies 
after BS.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

The studies involving humans were approved by all procedures 
performed were in accordance with the ethical standarts of the 
institutional committee (Name: Buca Seyfi Demirsoy Training and 
Research Hospital Ethics Committee, dated 28/02/24 and numbered 
2024/249). The studies were conducted in accordance with the local 
legislation and institutional requirements. Written informed consent 
for participation was not required from the participants or the 

participants’ legal guardians/next of kin in accordance with the 
national legislation and institutional requirements.

Author contributions

UA: Writing  – original draft, Writing  – review & editing, 
Conceptualization, Investigation, Methodology. OY: 
Conceptualization, Investigation, Writing – original draft. CA: Data 
curation, Methodology, Writing – original draft. HA: Formal analysis, 
Validation, Writing  – original draft. SE: Writing  – original draft, 
Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

The handling editor AO-E declared a past co-authorship with the 
author SE.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. NCD Risk Factor Collaboration (NCD-RisC) Trends in adult body-mass index in 

200 countries from 1975 to 2014: a pooled analysis of 1698 population-based 
measurement studies with 19·2 million participants Lancet (2016) 387 1377–1396 
Erratum in: Lancet 2016; 387 (10032): 1998. doi: 10.1016/S0140-6736(16)30054-X

 2. Poston L, Caleyachetty R, Cnattingius S, Corvalán C, Uauy R, Herring S, et al. 
Preconceptional and maternal obesity: epidemiology and health consequences. Lancet 
Diabetes Endocrinol. (2016) 4:1025–36. doi: 10.1016/S2213-8587(16)30217-0

 3. Maggard MA, Yermilov I, Li Z, Maglione M, Newberry S, Suttorp M, et al. 
Pregnancy and fertility following bariatric surgery: a systematic review. JAMA. (2008) 
300:2286–96. doi: 10.1001/jama.2008.641

 4. Colquitt JL, Pickett K, Loveman E, Frampton GK. Surgery for weight loss in adults. 
Cochrane Database Syst Rev. (2014) 2014:CD003641. doi: 10.1002/14651858.CD003641

 5. Arterburn DE, Courcoulas AP. BS for obesity and metabolic conditions in adults. 
BMJ. (2014) 349:g3961. doi: 10.1136/bmj.g3961

 6. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories W, Fahrbach K, et al. BS: a 
systematic review and meta-analysis. JAMA. (2004) 292:172437. doi: 10.1001/jama.292.14.1724

 7. Angrisani L, Santonicola A, Iovino P, Ramos A, Shikora S, Kow L. Bariatric surgery 
survey 2018: similarities and disparities among the 5 IFSO chapters. Obes Surg. (2021) 
31:1937–48. doi: 10.1007/s11695-020-05207-7

 8. Hales CM, Fryar CD, Carroll MD, Freedman DS, Ogden CL. Trends in obesity 
and severe obesity prevalence in US youth and adults by sex and age, 2007-2008 to 
2015-2016. JAMA. (2018) 319:1723–5. doi: 10.1001/jama.2018.3060

 9. Harreiter J, Schindler K, Bancher-Todesca D, Göbl C, Langer F, Prager G, et al. 
Management of pregnant women after bariatric surgery. J Obes. (2018) 2018:4587064. doi: 
10.1155/2018/4587064

 10. Galazis N, Docheva N, Simillis C, Nicolaides KH. Maternal and neonatal outcomes 
in women undergoing BS: a systematic review and meta-analysis. Eur J Obstet Gynecol 
Reprod Biol. (2014) 181:45–53. doi: 10.1016/j.ejogrb.2014.07.015

https://doi.org/10.3389/fmed.2025.1609344
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(16)30054-X
https://doi.org/10.1016/S2213-8587(16)30217-0
https://doi.org/10.1001/jama.2008.641
https://doi.org/10.1002/14651858.CD003641
https://doi.org/10.1136/bmj.g3961
https://doi.org/10.1001/jama.292.14.1724
https://doi.org/10.1007/s11695-020-05207-7
https://doi.org/10.1001/jama.2018.3060
https://doi.org/10.1155/2018/4587064
https://doi.org/10.1016/j.ejogrb.2014.07.015


Atlihan et al. 10.3389/fmed.2025.1609344

Frontiers in Medicine 09 frontiersin.org

 11. Stephansson O, Johansson K, Söderling J, Näslund I, Neovius M. Delivery 
outcomes in term births after bariatric surgery: population-based matched cohort study. 
PLoS Med. (2018) 15:e1002656. doi: 10.1371/journal.pmed.1002656

 12. Willis K, Lieberman N, Sheiner E. Pregnancy and neonatal outcome after BS. 
Best Pract Res Clin Obstet Gynaecol. (2015) 29:133–44. doi: 
10.1016/j.bpobgyn.2014.04.015

 13. Smid MC, Dotters-Katz SK, McElwain CA, Volckmann ET, Schulkin J, Stuebe AM. 
Pregnancy after bariatric surgery: national survey of obstetrician’s comfort, knowledge, 
and practice patterns. Obes Surg. (2017) 27:2354–9. doi: 10.1007/s11695-017-2661-2

 14. American Diabetes Association. 2. Classification and diagnosis of diabetes: 
standards of medical Care in Diabetes-2020. Diabetes Care. (2020) 43:S14–31. doi: 
10.2337/dc20-S002

 15. ACOG practice bulletin no. 202: gestational hypertension and preeclampsia. 
Obstet Gynecol. (2019) 133:1. doi: 10.1097/AOG.0000000000003018

 16. Akhter Z, Rankin J, Ceulemans D, Ngongalah L, Ackroyd R, Devlieger R, et al. 
Pregnancy after bariatric surgery and adverse perinatal outcomes: a systematic review 
and meta-analysis. PLoS Med. (2019) 16:e1002866. doi: 10.1371/journal.pmed.1002866

 17. Kushner RF, Sorensen KW. Prevention of weight regain following BS. Curr Obes 
Rep. (2015) 4:198–206. doi: 10.1007/s13679-015-0146-y

 18. Carreras-Torres R, Johansson M, Haycock PC, Relton CL, Davey Smith G, 
Brennan P, et al. Role of obesity in smoking behaviour: Mendelian randomisation study 
in UK biobank. BMJ. (2018) 361:k1767. doi: 10.1136/bmj.k1767

 19. Chiolero A, Faeh D, Paccaud F, Cornuz J. Consequences of smoking for body 
weight, body fat distribution, and insulin resistance. Am J Clin Nutr. (2008) 87:801–9. 
doi: 10.1093/ajcn/87.4.801

 20. Kjaer MM, Nilas L. Pregnancy after bariatric surgery—a review of benefits and 
risks. Acta Obstet Gynecol Scand. (2013) 92:264–71. doi: 10.1111/aogs.12035

 21. Weintraub AY, Levy A, Levi I, Mazor M, Wiznitzer A, Sheiner E. Efect of bariatric 
surgery on pregnancy outcome. Int J Gyn Obstet. (2008) 103:246–51. doi: 
10.1016/j.ijgo.2008.07.008

 22. Musella M, Milone M, Bellini M, Sosa Fernandez LM, Leongito M, Milone F. Effect 
of bariatric surgery on obesity-related infertility. Surg Obes Relat Dis. (2012) 8:445–9. 
doi: 10.1016/j.soard.2011.09.021

 23. Vollenhoven B, Hunt S. Ovarian ageing and the impact on female fertility. 
F1000Res. (2018) 7:1835. doi: 10.12688/f1000research.16509.1

 24. Burstein E, Levy A, Mazor M, Wiznitzer A, Sheiner E. Pregnancy outcome among obese 
women: a prospective study. Am J Perinatol. (2008) 25:561–6. doi: 10.1055/s-0028-1085623

 25. Wang Z, Wang P, Liu H, He X, Zhang J, Yan H, et al. Maternal adiposity as an 
independent risk factor for pre-eclampsia: a meta-analysis of prospective cohort studies. 
Obes Rev. (2013) 14:508–21. doi: 10.1111/obr.12025

 26. Bennett WL, Gilson MM, Jamshidi R, Burke AE, Segal JB, Steele KE, et al. Impact 
of bariatric surgery on hypertensive disorders in pregnancy: retrospective analysis of 
insurance claims data. BMJ. (2010) 340:c1662. doi: 10.1136/bmj.c1662

 27. Vrebosch L, Bel S, Vansant G, Guelinckx I, Devlieger R. Maternal and neonatal 
outcome after laparoscopic adjustable gastric banding: a systematic review. Obes Surg. 
(2012) 22:1568–79. doi: 10.1007/s11695-012-0740-y

 28. Sheiner E, Willis K, Yogev Y. Bariatric surgery: impact on pregnancy outcomes. 
Curr Diab Rep. (2013) 13:19–26. doi: 10.1007/s11892-012-0329-9

 29. Kominiarek MA. Preparing for and managing a pregnancy after bariatric surgery. 
Semin Perinatol. (2011) 35:356–61. doi: 10.1053/j.semperi.2011.05.022

 30. Lesko J, Peaceman A. Pregnancy outcomes in women after bariatric surgery 
compared with obese and morbidly obese controls. Obstet Gynecol. (2012) 119:547–54. 
doi: 10.1097/AOG.0b013e318239060e

 31. Sheiner E, Levy A, Silverberg D, Menes TS, Levy I, Katz M, et al. Pregnancy after 
bariatric surgery is not associated with adverse perinatal outcome. Am J Obstet Gynecol. 
(2004) 190:1335–40. doi: 10.1016/j.ajog.2003.11.004

 32. Madsbad S, Dirksen C, Holst JJ. Mechanisms of changes in glucose metabolism 
and bodyweight after bariatric surgery. Lancet Diabetes Endocrinol. (2014) 2:152–64. doi: 
10.1016/S2213-8587(13)70218-3

 33. Stephansson O, Johansson K, Näslund I, Neovius M. Bariatric surgery and preterm 
birth. N Engl J Med. (2016) 375:805–6. doi: 10.1056/NEJMc1516566

 34. Lamminpää R, Vehviläinen-Julkunen K, Gissler M, Selander T, Heinonen S. 
Pregnancy outcomes of overweight and obese women aged 35 years or older–a registry-
based study in Finland. Obes Res Clin Pract. (2016) 10:133–42. doi: 
10.1016/j.orcp.2015.05.008

 35. Kjær MM, Lauenborg J, Breum BM, Nilas L. The risk of adverse pregnancy 
outcome after BS: a nationwide register-based matched cohort study. Am J Obstet 
Gynecol. (2013) 208:464.e1–5. doi: 10.1016/j.ajog.2013.02.046

 36. Lapolla A, Marangon M, Dalfrà MG, Segato G, de Luca M, Fedele D, et al. 
Pregnancy outcome in morbidly obese women before and after laparoscopic gastric 
banding. Obes Surg. (2010) 20:1251–7. doi: 10.1007/s11695-010-0199-7

 37. Weiss JL, Malone FD, Emig D, Ball RH, Nyberg DA, Comstock CH, et al. Obesity, 
obstetric complications and cesarean delivery rate – a population-based screening study. 
Am J Obstet Gynecol. (2004) 190:1091–7. doi: 10.1016/j.ajog.2003.09.058

 38. Dalfrà MG, Busetto L, Chilelli NC, Lapolla A. Pregnancy and foetal outcome after 
bariatric surgery: a review of recent studies. J Matern Fetal Neonatal Med. (2012) 
25:1537–43. doi: 10.3109/14767058.2012.663829

 39. Hales CN, Barker DJ. Type 2 (non-insulin-dependent) diabetes mellitus: the thrifty 
phenotype hypothesis. Diabetologia. (1992) 35:595–601. doi: 10.1007/BF00400248

 40. Levy-Marchal C, Jaquet D, Czernichow P. Long-term metabolic consequences of 
being born small for gestational age. Semin Neonatol. (2004) 9:67–74. doi: 
10.1016/j.siny.2003.08.001

 41. De Carolis S, Botta A, Del Sordo G, Guerrisi R, Salvi S, De Carolis MP, et al. 
Infuence of biliopancreatic diversion on pregnancy outcomes in comparison to other 
BS procedures. Obes Surg. (2018) 28:3284–92. doi: 10.1007/s11695-018-3350-5

 42. Sheiner E, Balaban E, Dreiher J, Levi I, Levy A. Pregnancy outcome in patients 
following different types of bariatric surgeries. Obes Surg. (2009) 19:1286–92. doi: 
10.1007/s11695-009-9920-9

https://doi.org/10.3389/fmed.2025.1609344
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1371/journal.pmed.1002656
https://doi.org/10.1016/j.bpobgyn.2014.04.015
https://doi.org/10.1007/s11695-017-2661-2
https://doi.org/10.2337/dc20-S002
https://doi.org/10.1097/AOG.0000000000003018
https://doi.org/10.1371/journal.pmed.1002866
https://doi.org/10.1007/s13679-015-0146-y
https://doi.org/10.1136/bmj.k1767
https://doi.org/10.1093/ajcn/87.4.801
https://doi.org/10.1111/aogs.12035
https://doi.org/10.1016/j.ijgo.2008.07.008
https://doi.org/10.1016/j.soard.2011.09.021
https://doi.org/10.12688/f1000research.16509.1
https://doi.org/10.1055/s-0028-1085623
https://doi.org/10.1111/obr.12025
https://doi.org/10.1136/bmj.c1662
https://doi.org/10.1007/s11695-012-0740-y
https://doi.org/10.1007/s11892-012-0329-9
https://doi.org/10.1053/j.semperi.2011.05.022
https://doi.org/10.1097/AOG.0b013e318239060e
https://doi.org/10.1016/j.ajog.2003.11.004
https://doi.org/10.1016/S2213-8587(13)70218-3
https://doi.org/10.1056/NEJMc1516566
https://doi.org/10.1016/j.orcp.2015.05.008
https://doi.org/10.1016/j.ajog.2013.02.046
https://doi.org/10.1007/s11695-010-0199-7
https://doi.org/10.1016/j.ajog.2003.09.058
https://doi.org/10.3109/14767058.2012.663829
https://doi.org/10.1007/BF00400248
https://doi.org/10.1016/j.siny.2003.08.001
https://doi.org/10.1007/s11695-018-3350-5
https://doi.org/10.1007/s11695-009-9920-9

	Evaluation of pregnancy outcomes in patients with a history of bariatric surgery
	Introduction
	Materials and method
	Statistical analysis

	Results
	Discussion

	References

