

  ijerph-19-07648




ijerph-19-07648







Int. J. Environ. Res. Public Health 2022, 19(13), 7648; doi:10.3390/ijerph19137648




Article



Relationship between Eating Behavior, Quality of Life and Weight Regain in Women after Bariatric Surgery



Talita Nogueira Berino 1,*[image: Orcid], Aline Leão Reis 1, Manuela Maria de Lima Carvalhal 2,3, Jeane Lorena Dias Kikuchi 1[image: Orcid], Rachel Coêlho Ripardo Teixeira 1 and Daniela Lopes Gomes 1,3[image: Orcid]





1



Nucleus of Behavior Theory Research, Federal University of Pará, Belém 66075110, Pará, Brazil






2



Nucleus of Tropical Medicine, Federal University of Pará, Belém 66075110, Pará, Brazil






3



Nutrition Faculty, Federal University of Pará, Belém 66075110, Pará, Brazil









*



Correspondence: nutritalitaberino@outlook.com







Academic Editors: Valentina Martinelli and Matteo Alessio Chiappedi



Received: 8 April 2022 / Accepted: 16 May 2022 / Published: 22 June 2022



Abstract

:

Individuals undergoing bariatric Surgery (BS) may have long-term weight regain. There is a need to investigate factors that may be related to this and if they can interfere with Quality of Life (QOL). This study aims to evaluate the relationship between eating behavior, perception of QOL, and weight regain in women after 24 months of bariatric surgery. This was a transversal study with 50 adult women residents in the city of Belém, Brazil. Sociodemographic, anthropometric, eating behavior (Three-Factor Eating Questionnaire—TFEQ-21) and perception of QOL (Item Short Form Healthy Survey—SF-36) data were collected. In 60% (n = 30) there was weight regain (≥15%), with a mean weight regain of 23.3% (±18.4). Emotional eating was the most frequent pattern (p = 0.047). Regarding QOL, the functional capacity and limitation due to physical aspects domains had a better perception (p < 0.0001). Women without weight regain showed a better perception of the functional capacity aspects (p = 0.007), limitation due to physical aspects (p = 0.044), social aspects (p = 0.048), and general physical components (p = 0.016) and also had an inverse association with the perception of QOL in physical components (p = 0.008). Patterns of eating behavior and weight regain can damage the perception of QOL, especially physical capacity. Long-term follow-up is essential to evaluate the behavior of people who have undergone BS in order to prevent weight regain and QOL damage.
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1. Introduction


Bariatric surgery (BS) is the most suitable treatment for severe obesity. However, it promotes severe changes in the individual’s body, and may extend to psychological difficulties related to physiological and behavioral alterations [1]. It is common to see the effects of weight loss in the first months after surgery, although it is necessary to observe whether there is weight regain in long term, especially after 24 months postoperative [2]. There is no consensus on the proportion of weight regain considered harmful. Some studies use the proportion of 15% in relation to the lowest stable weight achieved after surgery as weight regain that can bring metabolic damage to the patient [3,4].



Generally, weight loss stabilizes within 1-year of the postoperative period. However, many factors can interfere with the maintenance of body weight and facilitate weight regain, especially after 24 months. Factors such as the level of hormones and the physiological adaptations that occur after surgery, in addition to factors related to non-adherence to the new lifestyle, changes in energy expenditure, level of physical activity, diet quality, eating behavior (such as grazing), and lack of psychological support [1,3,5].



BS also can interfere with Quality of Life (QOL). To evaluate QOL, studies have used the Medical Outcome Study 36—Item Short Form Healthy Survey (SF-36) [6], which, though not specific for BS, is more complete because it encompasses eight domains related to QOL [7,8]. Akkayaoğlu and Çelik [9], when evaluating QOL in patients who had undergone BS, observed an increase in the mean scores of all dimensions of the SF-36 in the postoperative period when compared to the period prior to surgery.



In the study by Jesus et al. [10], a tendency was observed, after 5-years of surgery, of higher scores for emotional eating among patients, being higher among those with weight regain. Another study, conducted only with women with more than 24 months of Roux-en-Y Gastric Bypass (RYGB), found that the higher the emotional eating scores, the lower the excess weight loss (EWL), regardless of surgery time [11].



Engström et al. [12] investigated changes in the perception of food control by comparing the preoperative period with reassessments after 1-year and 2-years of surgery, analyzing possible influences on weight loss and QOL. The group with good eating control showed better results in QOL in terms of social and mental health aspects and, after 2-years, showed significant improvement in general aspects of QOL, except in the domain of pain. The group with inadequate eating control showed more dysfunctional eating behaviors both 1-year and 2-years after surgery. However, in this study, there was no separation by gender, the participants were obese (body mass index—BMI > 50 kg/m2), they were evaluated only up to 2-years postoperative, and the surgical techniques included RYGB and Biliopancreatic Derivation.



In Brazil, obesity has increased every year, following the world trend, and in women the prevalence is higher than in men [13]. As with obesity, the number of bariatric surgeries performed has grown over the years, increased by 84.7% between 2011 and 2018, and women undergo more BS than men [14]. Regarding the records related to the type of surgery, in Brazil most surgeries are of the RYGB followed by sleeve [15].



Due to the facts presented, and due the scarcity of studies using these tools and in a postoperative period longer than 24 months in women, this study aims to test the association between the perception of QOL and the different eating patterns of women, also analyzing whether this relationship is influenced by the occurrence or not of weight regain and the time of surgery.




2. Materials and Methods


2.1. Type of Study and Participants


This was a cross-sectional study carried out on 50 women aged between 18 and 59 years old, with a minimum postoperative period of 24 months after BS (RYGB or Sleeve) and who agreed to participate in the research by signing the Informed Consent Form. Exclusion criteria: having undergone another type of surgery, having become pregnant after surgery, using illegal drugs, and living outside the metropolitan region of the city of Belém, in the state of Pará, in Brazil.




2.2. Data Collection


Participants were patients at a university hospital in a public university in the city of Belém, Brazil. Individual interviews were scheduled for data collection, held between June 2018 and February 2020. The interviews lasted approximately 1 h each and anthropometry was performed, in addition to the application of questionnaires. The responses were recorded in a specific survey form to be tabulated later.




2.3. Anthropometry


To measure current weight and height, a platform scale with a capacity of 300 kg and a graduation of 0.1 kg was used, with a 200 cm coupled stadiometer (precision of 0.5 cm) (Welmy®, Santa Bárbara d’Oeste, Brazil). Preoperative weight was reported by the participants, as was weight loss in the postoperative period. Preoperative BMI (kg/m2), current BMI (kg/m2), % excess weight loss (% EWL), and weight regain (kg and %) were calculated. BMI was calculated using the formula: weight (kg)/height2 (m2). To calculate the EWL (%), the equation was used: % EWL = weight loss in the postoperative period (kg) × 100/preoperative initial weight (kg)—ideal weight (kg), considering surgical success as an overweight loss (%) ≥ 50%. The ideal weight used in this formula was calculated using the method recommended by the Brazilian BS Consensus [16] according to the formula: Ideal weight (kg) = 53.975 + [(height in meters − 1.524) × 53.5433]. Weight regain (kg) was calculated from the subtraction of: current weight (kg)—lowest stable weight (kg) achieved in the postoperative period, which was later converted into a percentage (%) for analysis of the proportion of weight regain in relation to the lowest stable weight after surgery, ≥15% being considered significant weight regain.




2.4. Quality of Life


To measure QOL, the Item Short Form Healthy Survey (SF-36) was used, translated and validated into Portuguese [6]. The SF-36 includes 36 items on various aspects of perception and QOL related to health. The domains of this instrument are grouped into: Physical Component (PC) (domains of functional capacity, limitation due to physical aspects, pain and vitality); and Emotional Component (EC) (mental health domains, general health status, limitation due to emotional and social aspects). Each category varies from 2 to 10 items and all of them can be summarized into two components: the General Score of Physical Components and the General Score of Emotional Components. The results are expressed in a score on a scale from 0 to 100, in which 0 corresponds to the worst perception and 100 to the best perception of QOL.




2.5. Eating Behavior


Participants completed the 21-item self-report Three-Factor Eating Questionnaire (TFEQ-21) [17], which assesses attitudes related to eating behavior in obese adult women and in BS through three dimensions of eating behavior: emotional eating, cognitive restriction, and uncontrolled eating. The TFEQ-21 can be used in women with obesity and for BS patients [17]. Self-reports were identified based on responses on a Likert scale with four options: 1—totally false; 2—false most of the time; 3—true most of the time; 4—totally true. Scores can vary from 0 to 100, the higher the score, the more the behavioral pattern is present in the individual’s repertoire.




2.6. Ethical Aspects


This study was approved by the Human Research Ethics Committee (opinion No. 2.170.863), complying with the legal requirements of Resolutions 466/12 and 510/16 of the Brazilian National Health Council and the Declaration of Helsinki.




2.7. Data Analysis


The Statistical Package for Social Sciences software, version 24.0, was used for all the analyses. Descriptive results were expressed as measures of central tendency and dispersion. The Kolmogorov–Smirnov test was carried out to assess normality. For comparison between groups, the Mann–Whitney test was used, and for intra-group comparisons, the Kruskal–Wallis test was carried out. In these tests, the sample was divided into two categories based on the presence and absence of weight regain. The covariate correlations were performed using the Spearman correlation test, and those variables that showed statistical significance in the covariate analysis were inserted in a multiple linear regression model (statistical significance p < 0.05).





3. Results


Fifty women participated, aged between 21 and 59 years old, with an average of 40 (±11.4) years old, the majority single (56.0%), with an average education level of 14 years (±2.5). The monthly average income was BRL 3052.80 (±1755.90) (USD 645.55 ± 371.30, dollar quote in 2022).



About 68% of the women underwent RYGB and 32% sleeve, and 60% had significant weight regain, with an average of 23.3% (±18.4). The postoperative period was, on average, 62 months (61.9 ± 47.2), the mean BMI in the preoperative period was 44.0 kg/m2 (±6.6), and the current average BMI was 29.7 kg/m2 (±5.4). The average excess weight loss was 75.6% (±28.8).



Emotional eating (p = 0.047) was the most frequent eating behavior observed. Regarding QOL, the domains with the best perception obtained were the functional capacity and limitation to physical aspects, demonstrating a perception of good quality in aspects related to movement and physical activity. The worst perceptions were in the domains of pain and vitality, demonstrating pain during daily activities and low vigor and motivation (p < 0.0001) (Table 1).



Table 2 shows the eating behavior and QOL according to the presence or absence of weight regain in the women in the study. In the group without weight regain, the emotional eating score was significantly higher (p = 0.048) than cognitive restriction and uncontrolled eating. Nevertheless, there was no significant difference between groups when comparing the domains of eating behavior (Table 2).



In both groups, the functional capacity domain was the one that stood out the most, with a significantly higher score (p = 0.0001). In the comparison between the groups, statistically significant differences were found in the scores on functional capacity (p = 0.007), limitation by physical aspects (p = 0.044) and social aspects (p = 0.048), and general physical QOL component (p = 0.016), suggesting that weight regain may be a factor that contributes to a worse perception of QOL (Table 2).



In the correlational analysis (Table 3), the data demonstrate significant associations between quality of life, eating behavior, weight regain, excess weight loss and time after surgery. It was found the following significant direct associations with the time of surgery: current weight (ρ2 = 0.310; p = 0.014) and weight regain (ρ2 = 0.528; p <0.0001). The variables inversely correlated with weight regain, observed functional capacity (ρ2 = −0.371; p = 0.004), limitation due to physical aspects (ρ2 = −0.424; p = 0.001), pain (ρ2 = −0.254; p = 0.038) and social aspects (ρ2 = −0.255; p = 0.037), This suggests that the greater the weight regain, the worse the perception of QOL in these aspects.



The scores in the domain of uncontrolled eating had a direct correlation with weight regain (ρ2 = 0.272; p = 0.028) and current weight (ρ2 = 0.263; p = 0.032); in addition, an inverse correlation was observed with the scores of functional capacity (ρ2 = −0.356; p = 0.006), social aspects (ρ2 = −0.259; p = 0.035), general physical component (ρ2 = −0.272; p = 0.028), and general emotional component (ρ2 = −0.270; p = 0.029) of QOL (Table 3).



There was correlation between weight regain and the domain of uncontrolled eating (p = 0.045), which remained significant in linear regression. In addition, to show the statistical significance of uncontrolled eating (p = 0.041) when included the time of surgery in a second model, suggesting that this correlation remains independent of the time of surgery (Table 4).



A second linear regression points out that the weight regain was directly correlated with the physical QOL component (p = 0.001). When the variable time of surgery was included in the second model, the correlation found in model 1 maintained statistical significance (p = 0.008), however, the time of surgery was not significant in QOL (p = 0.528) (Table 5).



It was evaluated whether there was a difference in the profile of eating pattern and QOL score of the participants according to the surgical technique performed, however, no statistically significant difference was found.




4. Discussion


The results pointed out that eating behavior, QOL, and weight regain were interconnected in the women studied. Weight stabilization is expected to occur between 12 and 18 months after surgery, and it is natural that there is a recovery of part of the lost weight [18,19]. However, more than half of the sample presented weight regain, with the average proportion of this regain greater than 20%, which is considered significant in Brazilian studies [5,20].



Emotional eating was the most present eating behavior and it was also the highest score in the group without regain. When comparing the score of eating patterns between groups based on weight regain, there was no difference between them, as showed in the study by Silva et al. [5], performed with 80 patients after 24 months of RYGB.



There was a significant correlation between weight regain and uncontrolled eating. Some studies did not find these results [21,22], though they were carried out up to 2-years after BS. Engström et al. [12], on the other hand, found that the group with uncontrolled eating had a reduction in emotional eating 1 year after BS, but after 2-years it returned to the same level as the preoperative period. The group that did not present uncontrolled eating had a reduction, over two years, of emotional eating and increased cognitive restriction. There is still no single pattern of eating behavior in patients who underwent BS, which suggests the need for further studies, especially with a qualitative methodology.



Functional capacity and limitation due to physical aspects were the domains of QOL with the highest scores, indicating a better function in these aspects by the participants. Other studies suggested that BS is able to improve the perception of QOL in the individual, since the significant reduction in weight allows achievements both in the physical and emotional spheres that were previously made impossible by overweight [12,23,24].



Women without weight regain had higher scores on physical components in general, functional capacity, limitation due to physical aspects, and social aspects. This result is in line with that of Perdue et al. [25], in that the differences in SF-36 were significant in the domains of vitality, mental health, and summary of emotional components, all of which were smaller in women who still considered themselves obese, which may mean that BS and weight loss as a result of it are processes that are too fast for the brain and they have an identification of themselves as obese even if the body no longer corresponds to this.



It was observed that pain was the domain with the lowest score, demonstrating impairment of activities due to pain. The study by Høgestøl et al. [26] found that a considerable part of the patients who underwent RYGB after 5-years of the surgery still had abdominal pain and this interfered with the perception of QOL. In the study by Laurino Neto, and Herbella [27], using the SF-36, it was found that in the short-term postoperative period there was an improvement in pain, however, after 7-years the score for this domain decreased again. The authors list the possible explanations: weight regain, aging and presence or recurrence of comorbidities.



The time of surgery was correlated to weight regain increases, decreasing the excess weight loss and the perception of QOL. After all, the more weight the person regains, the more difficulties are reported. The relationship between time of surgery and weight loss was also found in a survey that evaluated 50 adults (72.5% women) in 1-year and 5-years after sleeve and found a significant weight regain average in the fifth postoperative year when compared to the first year, in which the average % EWL decreased [28].



There are many factors that work simultaneously influencing weight loss and maintaining the success of BS [29]. In the first 2-years after BS, the patient is more likely to follow nutritional recommendations, the reduction in the amount of food eaten is greatly influenced by anatomy and physiological changes, there is an increase in the feeling of well-being and a decrease in possible psychopathologies. Nonetheless, after this period, new changes in behavior occur, with a tendency to recover lost weight [19,20]. That is, the time of surgery and the poor quality of food can be predictive factors for regain after 24 months of surgery [5,30], though they can also influence weight regain a practice of physical activities and anatomy and physiological changes [5], besides psychological, metabolic, hormonal issues and even complications arising from the surgical procedure [31]. The study by Rocha, Hociko and Oliveira [20] found that the factors most associated with regaining weight were inadequate nutrition, lack of physical activity and lack of nutritional monitoring in the postoperative period.



The increase in lack of control eating seems to increase weight regain and to decrease the perception of QOL components. Devlin et al. [7] found that the lack of eating control was associated with lower weight loss and long-term weight regain (7-years) in people undergoing RYGB, which could compromise the results of the surgery. Wiedemann, Ivezaj, and Grilo [32] pointed out that the presence of uncontrolled eating and emotional eating may be predictors of worse results related to postoperative weight, though, the instrument used by them was not the TFEQ-21 and they analyzed only patients submitted to the sleeve less than 1-year after the surgery.



There was also an inverse relationship between weight regain and the perception of physical components of QOL. In a systematic review and meta-analysis including 82 studies in which QOL was analyzed (the most used was SF-36) before and after BS, inverse and significant relationships were found between BMI and QOL [33]. This result reinforces that even with improvements, the mental/social components are always below the physical components. Probably the improvement in QOL occurs due to weight reduction and remission of associated diseases.



This study is significant when evaluating the participants in the long-term postoperative period, since that in this later period there is a greater chance of weight regain due to several factors, and consequently, a decrease in quality of life. The correlation between lack of uncontrolled eating and weight regain found suggests the importance of this study in evaluating the eating behavior of patients in the late postoperative period, whereas many articles assess these aspects only in the immediate postoperative period. In addition, it is noteworthy that the results related to the perception of quality of life, both in physical and emotional aspects, demonstrate how fundamental it is to maintain long-term psychological follow-up.



This study has limitations such as the small sample size, the lack of a specific questionnaire for the targeted public and also the failure to monitor the women studied. Therefore, it is not possible to generalize these results. New studies with a larger number of participants, that further explore the variables studied, in addition to including new variables, are needed. In addition, it is also necessary to develop and validate specific questionnaires for people undergoing BS, including eating behavior and QOL, to assess the long-term follow-up of these people, both for research purposes but also in clinical practice. In addition, further studies are suggested to assess eating behavior and perception of quality of life in less invasive surgical techniques such as endovascular bariatric surgery [34]. Studies that investigate behavioral patterns that can predispose to eating disorders are also suggested to define the best surgical technique, as well as to carry out multiprofessional monitoring after surgery, in the short and long term.



Despite the limitations, the study is relevant to contribute scientifically to the understanding of the processes that permeate weight regain and eating patterns in women submitted to long-term BS and the influence on their QOL.




5. Conclusions


The most frequent pattern of eating behavior was emotional eating in all women. The perception of QOL was relatively higher in relation to physical aspects, demonstrating that there is a better perception of functional capacity and that there are fewer limitations caused by physical assignments. Women who did not present weight regain expressed a better perception of QOL. There was an association between weight regain and decreased perception of the physical components of QOL, just as weight regain was associated with the presence of uncontrolled eating, a relationship strengthened by the increase in the time of surgery. It is concluded that relevant weight regain occurred after 24 months of BS in the women studied. This weight regain had an influence on eating behavior and consequently in the perception of QOL. Nutritional and psychological monitoring is essential in the long term for people who underwent BS.







Author Contributions


Conceptualization, T.N.B., A.L.R., M.M.d.L.C., J.L.D.K., R.C.R.T. and D.L.G.; methodology, T.N.B., A.L.R., M.M.d.L.C., J.L.D.K., R.C.R.T. and D.L.G.; investigation, T.N.B., A.L.R., M.M.d.L.C., J.L.D.K., R.C.R.T. and D.L.G.; writing—original draft, T.N.B., A.L.R., M.M.d.L.C., J.L.D.K., R.C.R.T. and D.L.G.; writing—review and editing T.N.B., A.L.R., M.M.d.L.C., J.L.D.K., R.C.R.T. and D.L.G.; visualization, T.N.B., A.L.R., M.M.d.L.C., J.L.D.K., R.C.R.T. and D.L.G.; formal analysis, D.L.G.; supervision, R.C.R.T. and D.L.G. All authors have read and agreed to the published version of the manuscript.




Funding


This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior—Brasil (CAPES)—Finance Code 001 (master’s scholarship awarded to T.N.B. for 1-year). The other authors did not receive support from any organization for the submitted study. The article processing charge (APC) was financed by the Research Department of the Federal University of Pará (Pró-Reitoria de Pesquisa e Pós-Graduação–PROPESP/UFPA), notice 02/2022 (PAPQ/PROPESP).




Institutional Review Board Statement


The research was approved by the Human Research Ethics Committee No. 2.170.863 from the Institute of Health Sciences/Federal University of Pará/Brazil, according to the Helsinki Declaration.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Acknowledgments


The authors thank CAPES/BR and PROPESP/UFPA for funding. They also thank all the members of the research group involved in the collection and tabulation of data and the research participants.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Busetto, L.; Dicker, D.; Azran, C.; Batterham, R.L.; Farpour-Lambert, N.; Fried, M.; Hjelmesæth, J.; Kinzl, J.; Leitner, D.R.; Makaronidis, J.M.; et al. Practical Recommendations of the Obesity Management Task Force of the European Association for the Study of Obesity for the Post-Bariatric Surgery Medical Management. Obes. Facts 2017, 10, 597–632. [Google Scholar] [CrossRef] [PubMed]

	



Courcoulas, A.P.; Yanovski, S.Z.; Bonds, D.; Eggerman, T.L.; Horlick, M.; Staten, M.A.; Arterburn, D.E. Long-term Outcomes of Bariatric Surgery: A National Institutes of Health Symposium. JAMA Surg. 2017, 149, 1323–1329. [Google Scholar] [CrossRef] [PubMed]

	



Kushner, R.F.; Sorensen, K.W. Prevention of Weight Regain Following Bariatric Surgery. Curr. Obes. Rep. 2015, 4, 198–206. [Google Scholar] [CrossRef] [PubMed]

	



de Araújo Rolim, F.F.; Cruz, F.S.; Campos, J.M.; Ferraz, Á.A.B. Long-term repercussions of roux-en-y gastric bypass in a low-income population: Assessment ten years after surgery. Rev. Colégio Bras. Cirurgiões 2018, 45, e1916. [Google Scholar] [CrossRef]

	



da Silva, F.B.L.; Gomes, D.L.; de Carvalho, K.M.B. Poor diet quality and postoperative time are independent risk factors for weight regain after Roux-en-Y gastric bypass. Nutrition 2016, 32, 1250–1253. [Google Scholar] [CrossRef]

	



Ciconelli, R.M.; Ferraz, M.B.; Santos, W.; Meinão, I.; Quaresma, M.R. Tradução para a língua portuguesa e validação do questionário genérico de avaliação de qualidade de vida SF-36 (Brasil SF-36) (Brazilian-Portuguese version of the SF-36. A reliable and valid quality of life outcome measure). Rev. Bras. Reumatol. 1999, 39, 143–150. [Google Scholar]

	



Devlin, M.J.; King, W.C.; Kalarchian, M.A.; Hinerman, A.; Marcus, M.D.; Yanovski, S.Z.; Mitchell, J.E. Eating pathology and associations with long-term changes in weight and quality of life in the longitudinal assessment of bariatric surgery study. Int. J. Eat. Disord. 2018, 51, 1322–1330. [Google Scholar] [CrossRef]

	



Sellberg, F.; Possmark, S.; Willmer, M.; Tynelius, P.; Berglind, D. One-year follow-up of a dissonance-based intervention on quality of life, wellbeing, and physical activity after Roux-en-Y gastric bypass surgery: A randomized controlled trial. Surg. Obes. Relat. Dis. 2019, 15, 1731–1737. [Google Scholar] [CrossRef]

	



Akkayaoğlu, H.; Çelik, S. Eating attitudes, perceptions of body image and patient quality of life before and after bariatric surgery. Appl. Nurs. Res. 2020, 53, 151270. [Google Scholar] [CrossRef]

	



de Jesus, A.D.; Barbosa KB, F.; de Souza MF, C.; dos Santos Conceição, A.M. Comportamento alimentar de pacientes de pré e pós-cirurgia bariátrica (Eating behavior of patients before and after bariatric surgery). RBONE-Rev. Bras. Obes. Nutrição Emagrecimento 2017, 11, 187–196. [Google Scholar]

	



Novelli, I.R.; Fonseca, L.G.; Gomes, D.L.; Dutra, E.S.; Carvalho, K.M.B. Emotional eating behavior hinders body weight loss in women after Roux-en-Y gastric bypass surgery. Nutrition 2018, 49, 13–16. [Google Scholar] [CrossRef] [PubMed]

	



Engström, M.; Forsberg, A.; Søvik, T.T.; Olbers, T.; Lönroth, H.; Karlsson, J. Perception of Control Over Eating After Bariatric Surgery for Super-Obesity—A 2-Year Follow-Up Study. Obes. Surg. 2015, 25, 1086–1093. [Google Scholar] [CrossRef] [PubMed]

	



Brasil, Ministério da Saúde (Brazil, Health Departament). Vigitel Brasil 2006–2020—Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquérito Telefônico. (Surveillance of Risk and Protective Factors for Chronic Diseases by Telephone Survey); Ministry of Health of Brazil: Brasília, Brazil, 2022.

	



Sociedade Brasileira de Cirurgia Bariátrica e Metabólica (SBCBM-Brazilian Society of Bariatric and Metabolic Surgery). Cirurgia Bariátrica Cresce 84.73% Entre 2011 e 2018 (Bariatric Surgery Grows 84.73% between 2011 and 2018). 2019. Available online: https://www.sbcbm.org.br/cirurgia-bariatrica-cresce-8473-entre-2011-e-2018/ (accessed on 11 May 2021).

	



International Federation for the Surgery of Obesity and Metabolic Disorders (ISFO); Welbourn, R.; Gagner, M.; Ottosson, J.; Naslund, I.; Kinsman, R. The 5th IFSO Global Registry, 2019. Available online: https://www.ifso.com/pdf/5th-ifso-global-registry-report-september-2019.pdf (accessed on 7 July 2021).

	



Sociedade Brasileira de Cirurgia Bariátrica e Metabólica. Consenso Bariátrico Brasileiro (Brazilian Bariatric Consensus); SBCBM: São Paulo, Brazil, 2008. [Google Scholar]

	



Natacci, L.C.; Ferreira-Júnior, M. The three factor eating questionnaire—R21: Tradução para o português e aplicação em mulheres brasileiras. (The three factor eating questionnaire—R21: Translation and administration to Brazilian women). Rev. Nutrição 2011, 24, 383–394. [Google Scholar] [CrossRef]

	



ABESO (Associação Brasileira para o Estudo da Obesidade e da Síndrome Metabólica). IV Diretrizes Brasileiras de Obesidade (Brazilian Obesity Guidelines); ABESO: São Paulo, Brazil, 2016; pp. 1–188. Available online: https://abeso.org.br/wp-content/uploads/2019/12/Diretrizes-Download-Diretrizes-Brasileiras-de-Obesidade-2016.pdf (accessed on 11 May 2021).

	



Bryant, E.J.; Malik, M.S.; Whitford-Bartle, T.; Waters, G.M. The effects of bariatric surgery on psychological aspects of eating behaviour and food intake in humans. Appetite 2020, 150, 104575. [Google Scholar] [CrossRef]

	



Rocha, A.C.; Hociko, K.R.; Oliveira, T.V. Comportamentos e Hábitos Alimentares dos Pacientes Pós-cirurgia Bariátrica (Behaviors and eating habits of patients after bariatric surgery). Contextos Alimentação 2018, 6, 10–22. [Google Scholar]

	



Conceição, E.M.; Mitchell, J.E.; Pinto-Bastos, A.; Arrojado, F.; Brandão, I.; Machado, P.P.P. Stability of problematic eating behaviors and weight loss trajectories after bariatric surgery: A longitudinal observational study. Surg. Obes. Relat. Dis. 2017, 13, 1063–1070. [Google Scholar] [CrossRef]

	



Conceição, E.M.; Fernandes, M.; de Lourdes, M.; Pinto-Bastos, A.; Vaz, A.R.; Ramalho, S. Perceived social support before and after bariatric surgery: Association with depression, problematic eating behaviors, and weight outcomes. Eat. Weight. Disord. 2019, 25, 679–692. [Google Scholar] [CrossRef]

	



Al Khalifa, K.; Al Ansari, A. Quality of life, food tolerance, and eating disorder behavior after laparoscopic gastric banding and sleeve gastrectomy—Results from a middle eastern center of excellence. BMC Obes. 2018, 5, 6–11. [Google Scholar] [CrossRef]

	



Flølo, T.N.; Tell, G.S.; Kolotkin, R.L.; Aasprang, A.; Norekvål, T.M.; Våge, V.; Andersen, J.R. Eating self-efficacy as predictor of long-term weight loss and obesity-specific quality of life after sleeve gastrectomy: A prospective cohort study. Surg. Obes. Relat. Dis. 2019, 15, 161–167. [Google Scholar] [CrossRef]

	



Perdue, T.O.; Schreier, A.; Swanson, M.; Neil, J.; Carels, R. Majority of female bariatric patients retain an obese identity 18–30 months after surgery. Eat. Weight. Disord. 2018, 25, 357–364. [Google Scholar] [CrossRef]

	



Høgestøl, I.K.; Chahal-Kummen, M.; Eribe, I.; Brunborg, C.; Stubhaug, A.; Hewitt, S.; Kristinsson, J.; Mala, T. Chronic Abdominal Pain and Symptoms 5 Years After Gastric Bypass for Morbid Obesity. Obes. Surg. 2016, 27, 1438–1445. [Google Scholar] [CrossRef] [PubMed]

	



Laurino Neto, R.M.; Herbella, F.A.M. Changes in Quality of Life After Short and Long Term Follow-Up of Roux-En-Y Gastric Bypass for Morbid Obesity. Arq. Gastroenterol. 2013, 50, 186–190. [Google Scholar] [CrossRef] [PubMed]

	



Pañella, C.; Busto, M.; González, A.; Serra, C.; Goday, A.; Grande, L. Correlation of Gastric Volume and Weight Loss 5 Years Following Sleeve Gastrectomy. Obes. Surg. 2020, 30, 2199–2205. [Google Scholar] [CrossRef] [PubMed]

	



Al-Najim, W.; Docherty, N.G.; Le Roux, C.W. Food intake and eating behavior after bariatric surgery. Physiol. Rev. 2018, 98, 1113–1141. [Google Scholar] [CrossRef] [PubMed]

	



Vieira, F.T.; Faria, S.L.C.M.; Dutra, E.S.; Ito, M.K.; Reis, C.E.G.; da Costa, T.H.M.; de Carvalho, K.M.B. Perception of Hunger/Satiety and Nutrient Intake in Women Who Regain Weight in the Postoperative Period After Bariatric Surgery. Obes. Surg. 2019, 29, 958–963. [Google Scholar] [CrossRef] [PubMed]

	



Maleckas, A.; Gudaityte, R.; Petereit, R.; Venclauskas, L.; Velickiene, D. Weight regain after gastric bypass: Etiology and treatment options. Gland. Surg. 2016, 5, 617–624. [Google Scholar] [CrossRef]

	



Wiedemann, A.A.; Ivezaj, V.; Grilo, C.M. An examination of emotional and loss-of-control eating after sleeve gastrectomy surgery. Eat. Behav. 2018, 31, 48–52. [Google Scholar] [CrossRef]

	



Lindekilde, N.; Gladstone, B.P.; Lübeck, M.; Nielsen, J.; Clausen, L.; Vach, W.; Jones, A. The impact of bariatric surgery on quality of life: A systematic review and meta-analysis. Obes. Rev. 2015, 16, 639–651. [Google Scholar] [CrossRef]

	



Sangiorgi, G.M.; Cereda, A.; Porchetta, N.; Benedetto, D.; Matteucci, A.; Bonanni, M.; Chiricolo, G.; De Lorenzo, A. Endovascular Bariatric Surgery as Novel Minimally Invasive Technique for Weight Management in the Morbidly Obese: Review of the Literature. Nutrients 2021, 13, 2541. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Eating behavior and perception of quality of life in women with more than 24 months after bariatric surgery.
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Mean ± SD

	
Range

	
p-Value *




	
Minimum–Maximum






	
Eating behavior

	

	

	




	
Cognitive restriction

	
48.7 ± 19.8

	
0.0–83.0

	
0.047




	
Emotional eating

	
57.5 ± 28.9

	
0.0–100.0




	
Uncontrolled eating

	
46.9 ± 26.5

	
4.0–100.0




	
QOL

	

	

	




	
Functional capacity

	
78.8 ± 18.1

	
25.0–100.0

	
<0.0001




	
Limitation due to physical aspects

	
72.5 ± 37.2

	
0.0–100.0




	
Pain

	
56.6 ± 24.5

	
0.0–100.0




	
General health status

	
60.3 ± 15.8

	
25.0–87.0




	
Vitality

	
57.3 ± 20.7

	
0.0–90.0




	
Social aspects

	
68.5 ± 25.9

	
12.5–100.0




	
Limitation due to emotional aspects

	
67.3 ± 42.9

	
0.0–100.0




	
Mental Health

	
68.0 ± 17.0

	
28.0–100.0

	








* Kruskal–Wallis/SD test = standard deviation.
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Table 2. Eating behavior and QOL according to the presence or absence of weight regain in women with more than 24 months of BS.






Table 2. Eating behavior and QOL according to the presence or absence of weight regain in women with more than 24 months of BS.





	

	
Weight Regain (n = 50)

	
p-Value *




	
Absent (n = 20)

	
Present (n = 30)




	
Eating Behavior

	
Mean ± SD

	
Median (P5–P95)

	
Mean ± SD

	
Median (P5–P95)






	
Cognitive restriction

	
53.4 ± 19.9

	
58.5

(44.1–62.7)

	
45.6 ± 19.5

	
47.2

(38.3–52.9)

	
0.093




	
Emotional eating

	
58.4 ± 27.5

	
67.0

(45.5–71.2)

	
56.9 ± 30.3

	
53.0

(45.6–68.2)

	
0.984




	
Uncontrolled eating

	
39.2 ± 26.0

	
26.5

(27.0–51.3)

	
52.0 ± 26.0

	
50.0

(42.3–61.7)

	
0.069




	
p-value **

	
0.048

	
0.393

	




	
QOL

	
Mean ± SD

	
Median (P5–P95)

	
Mean ± SD

	
Median (P5–P95)

	
p-value *




	
General score of physical components

	
74.0 ± 11.7

	
76.1

(68.5–79.5)

	
62.4 ± 18.1

	
68.9

(55.7–69.2)

	
0.016




	
Functional capacity

	
86.5 ± 14.8

	
87.5

(79.6–93.4)

	
73.7 ± 18.5

	
75.0

(66.8–80.6)

	
0.007




	
Limitation due to physical aspects

	
83.8 ± 32.7

	
100.0

(68.4–99.1)

	
65.0 ± 38.6

	
75.0

(50.6–79.4)

	
0.044




	
Pain

	
61.7 ± 21.5

	
62.0

(51.7–71.7)

	
53.2 ± 26.1

	
51.0

(43.5–63.0)

	
0.251




	
General health status

	
64.1 ± 13.4

	
67.0

(57.8–70.3)

	
57.8 ± 17.0

	
64.5

(51.4–64.2)

	
0.205




	
General score of emotional components

	
68.6 ± 18.6

	
76.0

(59.9–77.3)

	
63.1 ± 20.8

	
66.9

(55.3–70.9)

	
0.332




	
Vitality

	
61.8 ± 15.8

	
61.8

(54.3–69.2)

	
54.3 ± 23.1

	
57.5

(45.7–63.0)

	
0.296




	
Social aspects

	
76.3 ± 26.3

	
87.5

(64.0–88.5)

	
63.3 ± 24.8

	
62.5

(54.1–72.6)

	
0.048




	
Limitation due to emotional aspects

	
71.1 ± 39.4

	
100.0

(53.2–90.1)

	
64.4 ± 45.4

	
100.0

(47.5–81.4)

	
0.608




	
Mental health

	
64.6 ± 16.5

	
64.0

(56.9–72.3)

	
70.3 ± 17.3

	
72.0

(63.8–76.7)

	
0.218




	
p-value **

	
0.0001

	
0.0001

	








* Mann–Whitney test, ** Kruskal–Wallis test.
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Table 3. Correlation between time after surgery, quality of life, eating behavior, and anthropometry of women with more than 24 months of bariatric surgery.
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	ρ2
	p-Value *





	Time after surgery (months)
	
	



	        Current weight
	0.310
	0.014



	        Excess Weight Loss (%)
	−0.238
	0.048



	        Weight regain (kg)
	0.528
	<0.0001



	        Functional capacity
	−0.424
	0.001



	        Limitation due to physical aspects
	−0.274
	0.027



	Excess Weight Loss (%)
	
	



	        Functional capacity
	0.272
	0.028



	        Limitation due to physical aspects
	0.345
	0.007



	        Vitality
	0.246
	0.043



	        Limitation due to emotional aspects
	0.271
	0.028



	Weight regain (kg)
	
	



	        Functional capacity
	−0.371
	0.004



	        Limitation due to physical aspects
	−0.424
	0.001



	        Pain
	−0.254
	0.038



	        Social Aspects
	−0.255
	0.037



	Uncontrolled eating
	
	



	        Current weight
	0.263
	0.032



	        Weight regain (kg)
	0.272
	0.028



	        Functional capacity
	−0.356
	0.006



	        Social Aspects
	−0.259
	0.035



	        Physical Components of QOL
	−0.272
	0.028



	        Emotional Components of QOL
	−0.270
	0.029







* Spearman correlation test.
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Table 4. Correlation between weight regain and uncontrolled eating behavior in women with more than 24 months after BS.
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	Uncontrolled Eating Behavior
	B
	IC 95%

(Minimum, Maximum)
	p-Value





	Model 1
	
	
	



	Weight regain
	0.285
	0.017, 1.467
	0.045



	Model 2
	
	
	



	Weight regain
	0.326
	0.038, 1.659
	0.041



	Time after surgery
	−0.094
	−0.228, 0.122
	0.546







Notes: Linear regression; dependent variable: uncontrolled eating behavior; covariate: weight regain (kg) and time after surgery (months); B = regression coefficient.
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Table 5. Correlation between QOL and weight regain in women with more than 24 months after BS.
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	Physical Components of QOL
	B
	IC 95%

(Minimum, Maximum)
	p-Value





	Model 1
	
	
	



	Weight regain
	−0.443
	−1.156, −0.300
	0.001



	Model 2
	
	
	



	Weight regain
	−0.403
	−1.141, −0.184
	0.008



	Time after surgery
	−0.092
	−0.136, 0.070
	0.528







Notes: Linear regression; dependent variable: physical components of QOL; co-variables: weight regain (kg) and time after surgery (months). B = regression coefficient.
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