
VIDEOSURGERY AND OTHER MINIINVASIVE TECHNIQUES  2026; 21 (1)58

ORIGINAL PAPER  Bariatric surgery

Bariatric surgery after childbirth: does a history 
of pregnancy affect weight loss after surgery? 
The Maternal Outcomes of Bariatric Surgery 
and Pregnancy Study (MOMBARIS)

Piotr Małczak1, Monika Malska2, Anna Różańska‑Walędziak3, 
Nina Skalska‑Dziobek1, Kamila Siuda1, Maciej Walędziak4, Jacek Szeliga5, 
Natalia Dowgiałło‑Gornowicz6, Bartosz Katkowski7, Paula Franczak8, 
Michał Janik9, Michał Wysocki10, Anna Kloczkowska11, Piotr Major1

1 � Second Department of General Surgery, Jagiellonian University Medical College, Kraków, Poland
2 � Department of Nursing, Institute of Health Sciences, University of the National Education Commission, Kraków, Poland
3 � Faculty of Medicine, Collegium Medicum, Cardinal Stefan Wyszynski University in Warsaw, Warszawa, Poland
4 � Department of General, Oncological, Metabolic, and Thoracic Surgery, Military Institute of Medicine – National Research Institute, Warszawa, Poland
5  �Department of General, Gastroenterological, and Oncological Surgery, Collegium Medicum Nicolaus Copernicus University, Toruń, Poland
6 � Department of General, Minimally Invasive, and Elderly Surgery, University of Warmia and Mazury in Olsztyn, Olsztyn, Poland
7 � Department of General and Vascular Surgery, Specialist Medical Center, Polanica‑Zdrój, Poland
8 � Department of General and Oncological Surgery, Ceynowa Hospital, Wejherowo, Poland
9 � General Surgery Department, Military Institute of Aviation Medicine, Warszawa, Poland
10 � Department of General Surgery and Surgical Oncology, Ludwik Rydygier Memorial Hospital in Krakow, Kraków, Poland
11  �Department of General, Endocrine, and Transplant Surgery, Faculty of Medicine, Medical University of Gdansk, Gdańsk, Poland

On behalf of the MOMBARIS study group

Correspondence to:
Piotr Małczak, MD, PhD, Second 
Department of General Surgery, 
Jagiellonian University Medical 
College, ul. Jakubowskiego 2, 
30-688 Kraków, Poland, 
phone: +48 12 400 26 00 
email: piotr.malczak@uj.edu.pl
Received: August 27, 2025.
Revision accepted: 
December 23, 2025.
Published online: January 21, 2026.
Wideochir Inne Tech Maloinwazyjne. 
2026; 21 (1): 58-62
doi:10.20452/wittm.2026.18009

ABSTRACT

INTRODUCTION  Obesity is a major global health issue associated with comorbidities, such as type 2 diabetes 
mellitus (T2DM) and cardiovascular disease. Bariatric surgery is effective, but its outcomes vary. Obstetric 
history may influence results, as pregnancy induces lasting metabolic and hormonal changes, though cur‑
rent evidence remains unclear.
AIM  This study aimed to evaluate whether preoperative pregnancy history affects weight loss outcomes 
after bariatric surgery.
MATERIALS AND METHODS  A retrospective multicenter analysis was conducted within the Maternal Outcomes 
of Bariatric Surgery and Pregnancy Study project, including 1399 women from 11 Polish bariatric centers. 
The participants were divided into 2 groups: women with a history of pregnancy (n = 1061) and nulliparous 
women (n = 338). Primary outcomes included percentage of total weight loss (%TWL), percentage of excess 
weight loss (%EWL), and overall weight reduction.
RESULTS  Women with prior childbirth were older (42 vs 32.5 y; P <0.001) and more frequently had T2DM 
(22% vs 12%; P <0.001) and hypertension (44.9% vs 23.4%; P <0.001) than the nulliparous participants. 
Median postoperative body mass index (BMI) was similar in both groups (29 kg/m²), but weight loss differed 
considerably. Women with childbirth history achieved lower %TWL (28.57% vs 33.85%; P <0.001) and %EWL 
(72.17% vs 78.44%; P = 0.001), as compared with those who never gave birth. Multivariate regression 
identified age, preoperative BMI, hypertension, and dyslipidemia as independent factors affecting weight loss.
CONCLUSIONS  Women with a history of childbirth achieve poorer weight loss outcomes after bariatric 
surgery; however, it is not an independent factor influencing bariatric results.
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INTRODUCTION  Obesity is a global health cri‑
sis, with rates having tripled in recent decades, 
according to the World Health Organization.1 It 
increases the risk of serious conditions, such as 
type 2 diabetes mellitus (T2DM), cardiovascular 
disease, and cancer, reducing quality of life and 
raising mortality. While metabolic and bariatric 
surgery (MBS) is effective, weight loss outcomes 
vary, highlighting the need to understand fac‑
tors influencing these differences to improve re‑
sults. According to the 9th Global Registry Re‑
port of the International Federation for the Sur‑
gery of Obesity and Metabolic Disorders, the ma‑
jority of patients undergoing metabolic proce‑
dures are women.2 The annual number of bariatric 
surgeries in Poland is increasing rapidly.3,4 Iden‑
tifying predictors of weight loss success can help 
refine patient selection, improve preoperative 
counseling, and guide postoperative manage‑
ment strategies.

One area of growing interest is the influence 
of patients’ obstetric history, particularly child‑
birth, on weight loss outcomes following MBS. 
Pregnancy and childbirth lead to various phys‑
iological changes in a woman’s body, including 
significant weight gain, increased adiposity, and 
alterations in metabolic and hormonal profiles. 
During pregnancy, the body undergoes adaptive 
changes, such as increased insulin resistance, al‑
tered lipid metabolism, and shifts in estrogen 
and progesterone levels, to facilitate fetal devel‑
opment.5,6 These changes can persist even after 
delivery, potentially affecting a woman’s ability 
to lose weight through traditional methods and 
surgical interventions.7

Several studies have explored this topic, with 
mixed findings.8‑11 Some investigations suggest 
that women who have given birth may lose less 
weight after surgery than those who have nev‑
er been pregnant, possibly due to residual hor‑
monal imbalances or persistent metabolic chang‑
es that hinder weight loss.12‑14 Conversely, other 
studies have found no significant differences in 
weight loss outcomes between women with and 
without a history of childbirth, indicating that 
the role of obstetric history might be more com‑
plex and influenced by additional factors, such 
as age, number of pregnancies, interval between 
childbirth and surgery, and pre‑existing metabol‑
ic conditions.15,16

AIM  This study aimed to elucidate the mecha‑
nisms through which childbirth may influence 
MBS outcomes and identify specific factors that 
mediate this relationship.

MATERIALS AND METHODS  In this retrospec‑
tive observational study, we analyzed women 
from 11 bariatric centers in Poland who under‑
went MBS in a tertiary referral bariatric center. 
It is a part of the multicenter project MOMBARIS 
(Maternal Outcomes of Bariatric Surgery and 
Pregnancy Study).17 As an indication for surgi‑
cal treatment, we used the recommendations 

TABLE 1  Baseline characteristics of the study groups

Variable History 
of pregnancy 
(n = 1061)

No history 
of pregnancy 
(n = 338)

P value

Age, y 42 (36–49) 32.5 (27–41) <0.001

Preoperative 
characteristics

Body weight, kg 118 (107–129) 124 (112–140) <0.001

BMI, kg/m2 42.45 
(39.52–46.28)

44.3 
(40.64–49)

<0.001

T2DM 229 (21.6) 41 (12.1) <0.001

Hypertension 476 (44.9) 79 (23.4) <0.001

Hypercholesterolemia 416 (39.2) 43 (12.7) <0.001

Metabolic syndrome 397 (37.4) 53 (15.7) <0.001

Type 
of surgery

SG 898 (76.4) 277 (82.) 0.23

RYGB 152 (14.3) 56 (16.6)

OAGB 11 (1) 4 (1.2)

SASI 0 1 (0.3)

Follow‑up, y 1 (1–3) 1 (1–2) 0.11

Data are presented as number (percentage) or median (interquartile range).

Abbreviations: BMI, body mass index; OAGB, one anastomosis gastric bypass; 
RYGB, Roux‑en‑Y gastric bypass; SASI, single anastomosis sleeve ileal bypass; 
SG, sleeve gastrectomy; T2DM, type 2 diabetes mellitus

TABLE 2  Pregnancy / delivery history of the study population

Variable Value

Number of pregnancies 2 (1–2)

Number of deliveries 1 (1–2)

History of miscarriages 115 (8.2)

Type of delivery Natural 541 (51)

Caesarean section 520 (49)

Number of caesarean sections performed 1 (0–1)

Causes for caesarean section Fetal‑related 237 (22)

Maternal‑related 324 (31)

Labor‑related 500 (47)

Breastfeeding No 207 (20)

<6 months 454 (42)

≥6 months 400 (38)

Time between last delivery and operation, mo 11 (5–20)

Data are presented as number (percentage) or median (interquartile range).

Patients recruited (n = 1489)

Patients without
a history of childbirth

(n = 338)

Patients with
a history of childbirth

(n = 1061)

Patients analyzed (n = 1399)

Patients excluded
due to incomplete
records (n = 89)

FIGURE 1�  Patient 
selection flowchart
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for observational studies.19 Bariatric results are 
presented as percentage of weight loss, percent‑
age of excess weight loss (%EWL), and percentage 
of total weight loss (%TWL).20 The outcomes of 
MBS were described according to the standardized 
outcomes reporting.21 The patients were divided 
into 2 groups: group 1 (with a history of pregnan‑
cy) and group 2 (without a history of pregnan‑
cy). The primary end point was to compare bar‑
iatric results between the groups. The data were 
collected retrospectively, hence no loss to follow
‑up information is available.

Statistical analysis  Quantitative characteris‑
tics are presented as medians with interquar‑
tile ranges (IQRs). All quantitative characteris‑
tics were skewed data. The comparison of the pa‑
tients’ baseline characteristics was conducted us‑
ing the Mann–Whitney test for quantitative vari‑
ables, and the χ2 test with or without the Yates 
correction was used for qualitative variables. 
A P value below 0.05 was considered significant. 
A multivariate regression all‑effects model was 
built to test the influence of selected parameters 
on %EWL. The data were analyzed using Statis‑
tica software, version 12.0 PL (TIBCO Software 
Inc., Palo Alto, California, United States).

All procedures performed in this study adhered 
to the ethical standards of the institutional and 
national research committee and the 1964 Hel‑
sinki Declaration and its later amendments or 
comparable ethical standards. The study was ap‑
proved by the Bioethics Committee of the Jagi‑
ellonian University (1072.6120.325.2022 and 
118.00431.43.2025).

RESULTS  Data from 11 bariatric centers involv‑
ing 1488 patients were collected. After removing 
incomplete records, 1399 patients were included 
in the analysis. The study flowchart is present‑
ed in FIGURE 1. The patients without a history of 
pregnancy were younger (median [IQR] age, 32.5  
[27–41] vs 42 [36–49] y; P <0.001) and had low‑
er incidence of T2DM (12% vs 22%; P <0.001), 
hypertension (23.4% vs 44.9%; P <0.001), and 
metabolic syndrome (15.7% vs 37.4%; P <0.001) 
than those with a history of childbirth. The pre‑
operative BMI was higher in the nulliparous 
women (median [IQR], 44.3 [40.64–49] vs 42.45 
[39.52–46.28] kg/m2; P <0.001; TABLE 1).

The data on the history of pregnancies and de‑
liveries are outlined in TABLE 2.

Weight loss was less pronounced in group 1 
(TABLE 3). The %TWL in this group was by 15% 
lower (median [IQR], 28.57% [22.41%–35.35%] 
vs 33.85% [26.09%–40.71%]), whereas the 
%EWL was worse by 8% (median [IQR], 72.17% 
[53.45%–87.8%] vs 78.44% [58.07%–95.14%], 
as compared with group 2. Both groups achieved 
similar BMI at 1‑year follow‑up (median [IQR], 
29.76 [26.96–33.91] vs 29.41 [25.7–33.66] kg/m2 
in groups 1 and 2, respectively). The rate of re‑
mission of obesity‑related diseases was similar 
in both groups.

of the Metabolic and Bariatric Surgery Chap‑
ter of the Association of Polish Surgeons, that 
is, body mass index (BMI) equal to or great‑
er than 40 kg/m2 or 35 kg/m2 with obesity
‑related complications.18 Inclusion criteria com‑
prised: age of 18–65 years, eligibility for bariat‑
ric treatment, medical records including preg‑
nancy and childbirth history, and 1‑year follow
‑up. Patients were excluded if there was a change 
to a different procedure or necessary data were 
lacking. The study was designed and described 
taking into account all STROBE checklist points 

TABLE 3  Outcomes of the study groups

Variable History of pregnancy 
(n = 1061)

No history of pregnancy 
(n = 338)

P value

%EWL 72.17 (53.45–87.8) 78.44 (58.07–95.14) 0.001

%TWL 28.57 (22.41–35.35) 33.85 (26.09–40.71) <0.001

%WL 33.2 (26–43) 41 (31–54) <0.001

Body weight after 
1 year, kg

82 (74–94) 82 (73–92) 0.43

BMI after 1 year, kg/m2 29.76 (26.96–33.91) 29.41 (25.7–33.66) 0.08

Remission of T2DMa 167 (72.9% of 
the patients with 
preoperative T2DM)

35 (85.4% of 
the patients with 
preoperative T2DM)

0.3

Remission of 
hypertensiona

299 (62.82% of 
the patients with 
preoperative 
hypertension)

65 (82.25% of 
the patients with 
preoperative 
hypertension)

0.001

Remission of metabolic 
syndromea

239 (60.2% of 
the patients with 
preoperative 
metabolic syndrome)

27 (50.9% of 
the patients with 
preoperative 
metabolic syndrome)

0.77

Remission of 
hypercholesterolemiaa

220 (52.9% of 
the patients with 
preoperative 
hypercholesterolemia)

22 (51.2% of 
the patients with 
preoperative 
hypercholesterolemia)

0.94

Data are presented as number (percentage) or median (interquartile range).

a  Percentage values are calculated in relation to the number of patients with a 
preoperative diagnosis of the disease.

Abbreviations: %EWL, percentage of excess weight loss; %TWL, percentage of total 
weight loss; %WL, percentage of weight loss; others, see TABLE 1

TABLE 4  Results of a multivariate regression model investigating influence of 
selected parameters on %EWLa

Variable Value SE P value

Age –0.33 0.07 <0.001

Preoperative BMI –1.19 0.11 <0.001

T2DM 0.27 0.96 0.78

Hypertension 1.75 0.87 0.04

Dyslipidemia 2 0.86 0.02

Metabolic syndrome 0.91 1.02 0.37

Delivery before operation 1.4 0.86 0.11

SG –11.87 6.57 0.07

RYGB –7.96 6.67 0.23

OAGB 4 8.03 0.62

a  Adjusted R2 =13.45%; P <0.001

Abbreviations: see TABLE 1
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CONCLUSIONS  Patients with a history of child‑
birth exhibit worse weight loss outcomes after 
MBS than nulliparous women; however, childbirth 
is not an independent factor hindering weight 
loss. Notably, %EWL remains clinically significant 
in this group, exceeding 70%. These findings un‑
derscore the need for individualized patient coun‑
seling and further research into optimizing out‑
comes for postpartum patients undergoing MBS.

ARTICLE INFORMATION

ACKNOWLEDGMENTS  None.

FUNDING  None.

CONTRIBUTION STATEMENT  PM: study conception, data interpre‑
tation, manuscript preparation, and final manuscript writing; MM, AR‑W, 
NS‑D, KS, MW, JS, ND‑G, BK, PF, and MJ: data acquisition and interpreta‑
tion; MW: statistical analysis; AK: figure preparation and data interpretation; 
PM: manuscript critical review. All authors read and approved the final ver‑
sion of the manuscript.

CONFLICT OF INTEREST   None declared.

AI STATEMENT  Artificial intelligence was not used in the preparation of 
this manuscript.

OPEN ACCESS  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution 4.0 International License (CC BY 4.0), 
allowing anyone to copy and redistribute the material in any medium or for‑
mat and to remix, transform, and build upon the material, including commer‑
cial purposes, provided the original work is properly cited.

HOW TO CITE  Małczak P, Malska M, Różańska-Walędziak A, et al. Bariat‑
ric surgery after childbirth: does a history of pregnancy affect weight loss 
after surgery? The Maternal Outcomes of Bariatric Surgery and Pregnancy 
Study (MOMBARIS). Wideochir Inne Tech Maloinwazyjne. 2026; 21: 58-62. 
doi:10.20452/wittm.2026.18009

REFERENCES

1  Obesity and overweight. https://www.who.int/news-room/fact-sheets/
detail/obesity-and-overweight. Accessed August 25, 2025.

2  9th IFSO Global Registry Report. Naples: IFSO; 2024. https://www.
ifso.com/pdf/9th-ifso-global-registry-report-2024.pdf. Accessed August 25, 
2025.

3  Janik MR, Sroczyński P, Major P. Bariatric surgery in Poland, 2023: 
growth, trends, and impact of the KOS‑BAR program. Wideochir Inne Tech 
Maloinwazyjne. 2024; 19: 454-459. 

4  Sroczyński P, Major P, Janik MR. Technical variability and safety of 
sleeve gastrectomy: a  nationwide survey of bariatric centers in Poland. 
Wideochir Inne Tech Maloinwazyjne. 2025; 20: 209-214. 

5  Kirkegaard H, Stovring H, Rasmussen KM, et al. How do pregnancy
‑related weight changes and breastfeeding relate to maternal weight and 
BMI‑adjusted waist circumference 7 y after delivery? Results from a path 
analysis. Am J Clin Nutr. 2014; 99: 312-319. 

6  Andrawus M, Sharvit L, Atzmon G. Epigenetics and pregnancy: condi‑
tional snapshot or rolling event. Int J Mol Sci. 2022; 23: 12698. 

7  Rong K, Yu K, Han X, et al. Pre‑pregnancy BMI, gestational weight gain 
and postpartum weight retention: a meta‑analysis of observational studies. 
Public Health Nutr. 2015; 18: 2172-2182. 

8  Yang S, Zhou L, Chen Y, et al. The impact of pregnancy on postoperative 
outcomes among obese women who underwent bariatric surgery: a sys‑
tematic review and meta‑analysis. Eur J Obstet Gynecol Reprod Biol. 2020; 
252: 239-245. 

9  Walędziak M, Kacperczyk‑Bartnik J, Bartnik P, et al. The influence of ges‑
tational weight gain after bariatric procedures on selected pregnancy out‑
comes: a single center study. Sci Rep. 2021; 11: 21120. 

10  Stentebjerg LL, Andersen LLT, Renault K, et al. Pregnancy and peri‑
natal outcomes according to surgery to conception interval and gesta‑
tional weight gain in women with previous gastric bypass. J Matern Fetal 
Neonatal Med. 2017; 30: 1182-1188. 

11  Froylich D, Corcelles R, Daigle CR, et al. The effect of pregnancy before 
and / or after bariatric surgery on weight loss. Surg Obes Relat Dis. 2016; 
12: 596-599. 

12  Brönnimann A, Jung MK, Niclauss N, et al. The impact of pregnancy 
on outcomes after bariatric surgery. Obes Surg. 2020; 30: 3001-3009. 

13  Quyên Pham T, Pigeyre M, Caiazzo R, et al. Does pregnancy influ‑
ence long‑term results of bariatric surgery? Surg Obes Relat Dis. 2015; 11: 
1134-1139. 

14  Rottenstreich A, Shufanieh J, Kleinstern G, et al. The long‑term effect 
of pregnancy on weight loss after sleeve gastrectomy. Surg Obes Relat Dis. 
2018; 14: 1594-1599. 

A  multivariate regression all‑effects mod‑
el was built to test the influence of selected pa‑
rameters on %EWL. The results are contained in 
TABLE 4. The factors that altered %EWL were: age 
(P <0.001), preoperative BMI (P <0.001), arterial 
hypertension (P = 0.04), and preoperative dyslip‑
idemia (P = 0.02). A history of childbirth was not 
an independent factor in the model.

DISCUSSION  Weight loss following MBS is well 
documented, yet the variability in outcomes high‑
lights the influence of diverse factors, including 
demographic, metabolic, and lifestyle variables. 
This study adds to the growing body of literature 
by focusing on the impact of pregnancy histo‑
ry, demonstrating that women with prior child‑
birth achieve significantly lower weight loss met‑
rics, such as %EWL and %TWL, as compared with 
their nulliparous counterparts.

Our findings align with those of 
Froylich et al,11 who reported a marked reduc‑
tion in %EWL in 62 postpartum patients, as com‑
pared with 92 nulliparous women. %EWL fol‑
lowing pregnancy in the group with a history of 
childbirth was 53%, whereas in the women with‑
out such history, it was 68%. The difference in 
weight loss outcomes in our study is less pro‑
nounced, likely due to a larger sample size. Con‑
versely, Hecht et al22 found no significant associ‑
ation between pregnancy history and weight loss, 
emphasizing the complexity of this relationship. 
Their study involved 250 women, in whom weight 
loss outcomes were generally worse in compari‑
son with the data presented herein.

These discrepancies may stem from variations 
in sample sizes and baseline patient character‑
istics. The differences in weight loss outcomes 
may be attributed to many different factors that 
yield significant results when combined. One key 
factor is age, which differed markedly between 
the groups in our study. It has been consistently 
associated with weight loss outcomes,23‑29 as dem‑
onstrated by Pfefferkorn et al24 and Ochner et al,25 
who observed a decline in %EWL with increasing 
age. Additionally, metabolic changes induced by 
pregnancy, including insulin resistance and al‑
tered fat metabolism, may persist after delivery 
and impede weight loss. Davis et al30 highlight‑
ed the lasting impact of gestational weight gain 
on long‑term obesity risk, while Berggren et al31 
suggested that the reversibility of pregnancy
‑related metabolic changes depends on postpar‑
tum weight recovery.

The large sample size in this multicenter study 
strengthens the reliability of our findings. Howev‑
er, the retrospective design and incomplete data 
on the time between pregnancy and surgery lim‑
it our ability to draw causal inferences or assess 
the temporal influence of pregnancy on MBS out‑
comes. Future studies should adopt a prospective 
approach, incorporating detailed metabolic as‑
sessments and controlling for age to better elu‑
cidate these relationships.

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/springerreference_223608
https://doi.org/10.1007/springerreference_223608
https://doi.org/10.1381/0960892042386896
https://doi.org/10.1381/0960892042386896
https://doi.org/10.1381/0960892042386896
https://doi.org/10.20452/wiitm.2024.17913
https://doi.org/10.20452/wiitm.2024.17913
https://doi.org/10.20452/wiitm.2024.17913
https://doi.org/10.20452/wiitm.2025.17954
https://doi.org/10.20452/wiitm.2025.17954
https://doi.org/10.20452/wiitm.2025.17954
https://doi.org/10.3945/ajcn.113.067405
https://doi.org/10.3945/ajcn.113.067405
https://doi.org/10.3945/ajcn.113.067405
https://doi.org/10.3945/ajcn.113.067405
https://doi.org/10.3390/ijms232012698
https://doi.org/10.3390/ijms232012698
https://doi.org/10.1017/s1368980014002523
https://doi.org/10.1017/s1368980014002523
https://doi.org/10.1017/s1368980014002523
https://doi.org/10.1016/j.ejogrb.2020.06.044
https://doi.org/10.1016/j.ejogrb.2020.06.044
https://doi.org/10.1016/j.ejogrb.2020.06.044
https://doi.org/10.1016/j.ejogrb.2020.06.044
https://doi.org/10.1038/s41598-021-00549-3
https://doi.org/10.1038/s41598-021-00549-3
https://doi.org/10.1038/s41598-021-00549-3
https://doi.org/10.1080/14767058.2016.1208746
https://doi.org/10.1080/14767058.2016.1208746
https://doi.org/10.1080/14767058.2016.1208746
https://doi.org/10.1080/14767058.2016.1208746
https://doi.org/10.1016/j.soard.2015.09.005
https://doi.org/10.1016/j.soard.2015.09.005
https://doi.org/10.1016/j.soard.2015.09.005
https://doi.org/10.1007/s11695-020-04643-9
https://doi.org/10.1007/s11695-020-04643-9
https://doi.org/10.1016/j.soard.2015.03.015
https://doi.org/10.1016/j.soard.2015.03.015
https://doi.org/10.1016/j.soard.2015.03.015
https://doi.org/10.1016/j.soard.2018.07.008
https://doi.org/10.1016/j.soard.2018.07.008
https://doi.org/10.1016/j.soard.2018.07.008


VIDEOSURGERY AND OTHER MINIINVASIVE TECHNIQUES  2026; 21 (1)62

15  Dolin CD, Chervenak J, Pivo S, et al. Association between time inter‑
val from bariatric surgery to pregnancy and maternal weight outcomes. 
J Matern Fetal Neonatal Med. 2021; 34: 3285-3291. 

16  Shawe J, Ceulemans D, Akhter Z, et al. Pregnancy after bariatric sur‑
gery: consensus recommendations for periconception, antenatal and post‑
natal care. Obes Rev. 2019; 20: 1507-1522. 

17  Kowalewski PK, Walędziak M, Małczak P, et al. The impact of breast‑
feeding on maintaining body weight after bariatric surgery – a retrospec‑
tive analysis of maternal outcomes of bariatric surgery and pregnancy study 
(MOMBARIS) multicenter data. Obes Surg. 2025; 35: 4337-4342. 

18  Major P, Orłowski M, Małczak P, et al. Polish expert consensus 
on metabolic and bariatric surgery: 2025 update. Wideochir Inne Tech 
Maloinwazyjne. 2025; 20: 125-143. 

19  von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) statement: guidelines 
for reporting observational studies. J Clin Epidemiol, 2008. 61: 344-349. 

20  Salminen P, Kow L, Aminian A, et al. IFSO consensus on definitions and 
clinical practice guidelines for obesity management – an international Delphi 
study. Obes Surg. 2024; 34: 30-42. 

21  Bhandari M, Fobi MAL, Buchwald JN, et al. Standardization of bariat‑
ric metabolic procedures: World Consensus Meeting Statement. Obes Surg. 
2019; 29: 309-345. 

22  Hecht LM, Hadwiger A, Martens K, et al. The association between 
number of children and weight loss outcomes among individuals undergoing 
bariatric surgery. Surg Obes Relat Dis. 2021; 17: 1127-1131. 

23  Contreras JE, Santander C, Court I, et al. Correlation between age and 
weight loss after bariatric surgery. Obes Surg. 2013; 23: 1286-1289. 

24  Pfefferkorn U, Hort S, Beluli M, et al. Weight loss after bariatric surgery 
in different age groups. Obes Surg. 2023; 33: 1154-1159. 

25  Berggren CN, Teixeira J, Geary N, et al. Greater short‑term weight loss 
in women 20–45 versus 55–65 years of age following bariatric surgery. 
Obes Surg. 2013; 23: 1650-1654. 

26  Dowgiałło‑Gornowicz N, Lech P, Major P, et al. Bariatric and metabol‑
ic surgery in patients older than 65 years – a multicenter study. Obes Surg. 
2023; 33: 3106-3111. 

27  Dowgiałło‑Gornowicz N, Jaworski P, Lech P, et al. Current trends in 
bariatric surgery in patients older than 65 years in Poland. Pol Przegl Chir. 
2024; 96: 1-5. 

28  Zarzycki P, Rymarowicz J, Małczak P, et al., Revisional bariatric pro‑
cedures in the group of patients over 60 years of age: a multicenter co‑
hort study (PROSS Study). Wideochir Inne Tech Maloinwazyjne. 2023; 18: 
671-679. 

29  Dowgiałło‑Wnukiewicz N, Janik MR, Lech P, et al. Outcomes of sleeve 
gastrectomy in patients older than 60 years: a multicenter matched case
‑control study. Wideochir Inne Tech Maloinwazyjne. 2020; 15: 123-128. 

30  Davis E, Olson C. Obesity in pregnancy. Prim Care. 2009; 36: 
341-356. 

31  Berggren EK, Presley L, Amini SB, et al. Are the metabolic changes of 
pregnancy reversible in the first year postpartum? Diabetologia. 2015; 58: 
1561-1568. 

https://doi.org/10.1080/14767058.2019.1683156
https://doi.org/10.1080/14767058.2019.1683156
https://doi.org/10.1080/14767058.2019.1683156
https://doi.org/10.1111/obr.12927
https://doi.org/10.1111/obr.12927
https://doi.org/10.1111/obr.12927
https://doi.org/10.1007/s11695-025-08228-2
https://doi.org/10.1007/s11695-025-08228-2
https://doi.org/10.1007/s11695-025-08228-2
https://doi.org/10.1007/s11695-025-08228-2
https://doi.org/10.20452/wiitm.2025.17950
https://doi.org/10.20452/wiitm.2025.17950
https://doi.org/10.20452/wiitm.2025.17950
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1007/s11695-025-07943-0
https://doi.org/10.1007/s11695-025-07943-0
https://doi.org/10.1007/s11695-025-07943-0
https://doi.org/10.1007/s11695-019-04032-x
https://doi.org/10.1007/s11695-019-04032-x
https://doi.org/10.1007/s11695-019-04032-x
https://doi.org/10.1016/j.soard.2021.02.009
https://doi.org/10.1016/j.soard.2021.02.009
https://doi.org/10.1016/j.soard.2021.02.009
https://doi.org/10.1007/s11695-013-0905-3
https://doi.org/10.1007/s11695-013-0905-3
https://doi.org/10.1007/s11695-023-06488-4
https://doi.org/10.1007/s11695-023-06488-4
https://doi.org/10.1007/s11695-013-0984-1
https://doi.org/10.1007/s11695-013-0984-1
https://doi.org/10.1007/s11695-013-0984-1
https://doi.org/10.1007/s11695-023-06750-9
https://doi.org/10.1007/s11695-023-06750-9
https://doi.org/10.1007/s11695-023-06750-9
https://doi.org/10.5604/01.3001.0053.9871
https://doi.org/10.5604/01.3001.0053.9871
https://doi.org/10.5604/01.3001.0053.9871
https://doi.org/10.5114/wiitm.2023.133843
https://doi.org/10.5114/wiitm.2023.133843
https://doi.org/10.5114/wiitm.2023.133843
https://doi.org/10.5114/wiitm.2023.133843
https://doi.org/10.5114/wiitm.2019.81450
https://doi.org/10.5114/wiitm.2019.81450
https://doi.org/10.5114/wiitm.2019.81450
https://doi.org/10.1016/j.pop.2009.01.005
https://doi.org/10.1016/j.pop.2009.01.005
https://doi.org/10.1007/s00125-015-3604-x
https://doi.org/10.1007/s00125-015-3604-x
https://doi.org/10.1007/s00125-015-3604-x

