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Title 

 

Weight Loss Trajectories and Psycho-Behavioral Predictors of Outcome of Primary and 

Reoperative Bariatric Surgery: A Two-Year Longitudinal Study 

 

Abstract 

Background: Long-term behavioral and psychological aspects associated with weight 

outcomes following reoperative bariatric surgery have not been much investigated. 

Objectives: This study sought (1) to identify differences in weight loss trajectories during the 

first 24 months in reoperative bariatric surgery (R-Group) and primary bariatric surgery (P-

Group) and (2) to investigate pre- and post-surgery psycho-behavioral predictors of weight loss 

and weight regain for both groups.  

Setting: Hospital center and university, Portugal. 

Methods: This longitudinal study compared an R-Group (n=157), and a P-Group (n=216). 

Patients were assessed at pre-surgery, and at 6, 12, 18 and 24 months post-surgery. Assessment 

included the EDE and Rep(eat) diagnostic interviews and a set of self-report measures assessing 

eating disorder symptomatology, grazing, depression, anxiety and impulsive behavior.  

Results: P- and R-Groups presented a similar trajectory for the percentage of total weight loss 

(%TWL) (β=1.46,SE=1.96;Waldχ2=0.55,p=0.457) and weight regain 

(β=1.66,SE=2.72;Waldχ2=0.24,p=0.622). No significant pre-surgery predictors of weight loss 

and weight regain were found for the P-and R-Groups. Regarding post-surgery predictors, 

higher EDE-Q scores (Waldχ2(1)=6.88,p=0.009) and grazing behavior 

(Waldχ2(1)=8.30,p=0.004) were associated with less %TWL for both groups. Belonging to the 

P-Group emerged as a significant predictor of more weight loss (Waldχ2(1)=7.25,p=0.007). 

Post-surgery anxiety predicted less %TWL in R-Group (Waldχ2(1)=3.89,p=0.043). 
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Considering weight regain, higher postoperative disordered eating (global EDE-Q) 

(Waldχ2(1)=4.66,p=0.031) was associated with increased weight regain for P- and R-Groups.  

Conclusions: Problematic eating behaviors and psychological distress are significant predictors 

of poor weight outcomes for both groups.  

 

Keywords: Reoperative bariatric surgery; trajectories of weight loss; predictors of outcome; 

longitudinal study. 
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Introduction 

Despite the significant weight loss induced by bariatric surgery, not all patients 

experience optimal long-term outcomes(1) and some present long-term weight regain(1,2). 

Predictors of poor outcomes among primary procedures have been widely studied although 

there are still inconclusive findings. For instance, the predictive value of pre- and post-surgical 

depression and anxiety in the short- and long-term results of weight loss after bariatric surgery 

remains controversial(3,4). On the other hand, a growing body of literature have consistently 

shown that the post-surgery reemergence or development of dysfunctional eating patterns, such 

as patterns of uncontrolled, disordered eating or grazing(2,5) and unhealthy food choices(6), better 

predict poor outcomes.  

With the increasing number of bariatric surgeries performed and consequent poor 

outcomes, the number of reoperative surgeries has been increasing(7). Poor outcomes after 

primary surgery are multifactorial, involving insufficient weight loss, or weight regain, medical 

and surgical complications and poor adherence to prescribed lifestyle changes(8). About 40.3-

59% of the patients report inadequate weight loss or weight regain as the most frequent 

indication for the reoperation(8,9). Although gastric banding is the procedure with the highest 

reoperation rate (30.29%)(1), it should be noted that patients who received primary gastric sleeve 

gastrectomy(10) or gastric bypass also undergo secondary surgeries(11). 

Despite inducing significant weight loss, these secondary surgical procedures are 

associated with increased complications and higher mortality rates(12). Unfortunately, there are 

still few long-term reports on the behavioral and weight impact of these surgeries, with most 

studies reporting on less than two-year after surgery (e.g.(6)). 

Long-term behavioral and psychological factors associated with poor outcomes following 

reoperative bariatric surgery have not been much documented. Recent research compared 

psycho-behavioral outcomes of reoperative and primary surgery patients before surgery and 6 
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months after surgery(9,13). Findings from these studies suggest that reoperative patients tend to 

engage in problematic eating behaviors more than primary surgery patients, particularly in 

preoperative binge-eating episodes(9), and grazing behavior at 6 months postsurgery(13). Despite 

the identified differences, both groups presented several similarities with regards to eating 

behavior and related psychological aspects at pre-(9) and 6 months post-surgery(13). Kafri et al.(6) 

found similar results in a study with a longer follow-up (18 months), pointing out that patients 

undergoing a secondary surgery reported more non-normative eating patterns and less healthy 

food selection than primary surgery patients. In addition to eating behaviors, Pinto-Bastos et 

al.(13) reported that patients undergoing reoperative surgeries presented greater post-surgery 

anxiety which was associated with less weight lost in this group.  

Given the variability of results reported in the literature regarding weight outcomes 

observed in patients undergoing reoperative surgery(6,14,15), it is important to clarify whether 

these patients lose less weight than primary patients. Reoperative patients – who have already 

experienced poor primary outcomes - may represent a high-risk group, with more problematic 

eating behaviors and higher general psychopathology levels, which may compromise the results 

of the secondary surgery, eventually leading patients to a third surgery.  

Researchers have widely focused their attention on primary bariatric surgery, however it 

is central to investigate and understand whether reoperative patients have the same factors and 

outcomes as patients undergoing primary surgery. Our study intends to provide data on this 

understudied population. To the best of our knowledge, no study has yet investigated weight 

loss or weight gain trajectories in reoperative bariatric surgery. Identifying the trajectories of 

weight loss and weight regain in secondary surgery could be useful in detecting relevant 

moments for the identification of the psychological and behavioral aspects associated with poor 

weight outcomes, contrasting these trajectories with those of primary patients. Additionally, we 

sought to investigate pre- and post-surgery psycho-behavioral predictors of weight loss and 
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weight regain for different trajectories for reoperative bariatric surgery (R-Group) and primary 

bariatric surgery (P-Group).  

 

Materials and Methods 

Procedure  

This is a longitudinal study conducted in a central hospital in the north of Portugal, that 

assessed consecutive patients undergoing primary and reoperative bariatric surgery at pre-

surgery assessment, and 6, 12, 18, and 24 months after surgery. All patients admitted to bariatric 

surgery from April 2014 to April 2017 were considered eligible for the study. All bariatric 

surgery candidates were evaluated the month prior to surgery in the day of their medical 

appointment. The follow-up assessments were conducted after their medical appointments at 

the hospital.  

 Exclusion criteria included pregnancy after surgery, severe cognitive compromise that 

limited patients’ autonomy, acute presentation of psychiatric conditions with severe impairment 

of global functioning, major active psychiatric disorder other than an eating disorder as primary 

diagnosis, and undergoing ketogenic or liquid diets during the months before surgery.  

Both the University and the Hospital’s Institutional Review Boards approved this 

research. Patients were informed about the confidentiality of the data collected and signed an 

informed consent form accepting to participate in the study.  

 

Participants 

In total, 395 patients undergoing bariatric surgery were eligible for this study, but four 

patients did not accept participation and eighteen completed only baseline assessment, refusing 

to continue their participation. The baseline assessment included 216 patients undergoing 

primary surgery and 157 undergoing reoperative surgery. Figure 1 shows the flowchart of the 
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data collection. All reoperative patients in the study received adjustable gastric band as their 

first bariatric surgery.  

 

***Insert figure 1 here*** 

 

Measures 

Weight outcomes: Height, pre-surgery, nadir weight (lowest since surgery), and post-

surgery weights were acquired from medical charts. Regarding R-Group, the weight pre-

primary surgery was self-reported by patients. The different weight related variables were 

computed as follows: Body mass index (BMI): weight/(height2); Percentage of total weight loss 

(%TWL): ((weight pre-surgery–weight post-surgery)/weight pre-surgery)*100; and weight 

regain was quantified as Percentage of Maximum Weight Lost (%MWL):  (post-nadir weight 

– nadir weight)/(pre-surgery weight – nadir weight)*100(16). 

Face-to-face clinical interview: A semi-structured clinical interview was used to assess 

socio-demographic variables and clinical features. To assess and stipulate problematic and 

dysfunctional eating behaviors, the diagnostic items of the Eating Disorders Examination(17) 

was used.  This face-to-face interview assessed objective binge eating (OBE) episodes 

characterized by episodes of eating an objectively large amount of food with a feeling of loss 

of control and subjective binge eating (SBE) episodes considered when eating small/modest 

amounts of food with loss of control perceived as excessive by the respondent. The Rep(eat) 

interview(18) was used to assess the grazing behavior, generally defined as eating repetitively 

small amounts of food in an unplanned manner.  

Self-report measures: 
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Eating Disorder Examination–Questionnaire, EDE-Q(19,20): This self-report measure was 

used to assess eating disorder psychopathology and associated features. This 28-item 

questionnaire generates four subscale scores (restraint, eating concern, shape concern, and 

weight concern), as well as a global score.  

Depression Anxiety Stress Scale – DASS-21(21,22): The Portuguese version (22) of this 21-

item measure evaluates depression, anxiety and stress symptoms.  

Urgency, Premeditation, Perseverance, and Sensation Seeking scales – UPPS(23): This 

instrument was developed with the purpose of evaluating impulsivity behaviors. Only the 

Negative Urgency subscale was used in this study to evaluate impulsivity when accompanied 

by negative emotions.  

Repetitive eating questionnaire - Rep(eat)-Q(24): This is a 12-item measure validated in 

Portuguese that assesses a grazing-type eating pattern and generates two subscales: compulsive 

grazing and repetitive eating, as well as a total score.  

Three Factors Eating Questionnaire-Revised 21 – TFEQ-R21(25,26): This is a 21-item 

measure that generates three subscales: uncontrolled eating; cognitive restraint and emotional 

eating.  

 

Statistical Analysis 

Statistical power was computed using GPower software 3.1, given the α, sample size and 

effect size, for F-tests considering a statistical power of 80% with a moderated effect size of 

0.3, assuming an α-error of 5%, resulting in a sample size of 370.  

Generalized estimating equations (GEE) with growth curve analyses were used to 

investigate trajectories over time in percentage of total weight loss (%TWL) and percentage of 

maximum weight lost (%MWL) for P- and R-Groups. GEE allows for the analysis of 

participants with missing data at some, but not all, time points. The GEEs tested hypotheses 
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about %TWL and %MWL changes, time course, and group x time interactions, with linear, 

quadratic, and cubic components. Growth parameters included time in months following 

surgery (linear slope), time quadratic (quadratic slope) and time cubic (cubic slope). The 

prediction curves for the models tested were plotted through the following equations: 

 

%TWLti=βint+βGroup+βlin(time)+βqua(time)2+βcu(time)3+βGroupxlin(time)+βGro

upxqua(time)2+βGroupxcu(time)3, where %TWLti=percentage of total weight loss at 

each assessment time; int=Intercept value; Group=P-Group or R-Group; lin=linear 

slope parameter; qua=quadratic slope parameter; cu=cubic slope parameter. 

 

%MWLti=βint+βGroup+βlin(time)+βqua(time)2+βcu(time)3+βGroupxlin(time)+βGroupxqua(ti

me)2+βGroupxcu(time)3, where %MWLti= percentage of maximum weight lost at each 

assessment time; int=Intercept value; Group=P-Group or R-Group; lin=linear slope 

parameter; qua=quadratic slope parameter; cu=cubic slope parameter. 

 

The type of surgery was tested as co-variant in all models included.  

In order to investigate if pre- and post-operative factors predict long-term weight 

outcomes following surgery for both groups, pre- and post-operative variables were tested. Four 

models with the variable group were tested that included pre- and post-surgery predictors for 

%TWL and %MWL, separately. Generalized linear models (GLM) with linear response for 

%TWL with gamma distribution and log link for weight regain were tested to identify predictors 

of percentage of %TWL and %MWL, respectively. 

Analyses were performed using the IBM SPSS® statistics V24 software and p values 

under .05 were considered statistically significant. 
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Results 

Characterization of the Sample 

In the R-Group, 42.7% of patients (n = 67) mentioned weight regain/poor weight loss as 

the reason for reoperative surgery, while 33.8% (n = 53) referred to anatomical and medical 

complications, and 23.6% (n = 37) mentioned both. No significant differences between P- and 

R-Groups were found for sociodemographic variables except for age and gender. Compared to 

patients in the P-Group, patients undergoing reoperative surgery were older (mean of 4.37 years 

older) and included less male participants than the P-Group of patients (12% vs 5.7%). Table 1 

presents the detailed sociodemographic characterization of this sample.	 

 

 

***Insert Table 1 about here*** 

 

Trajectories of % total weight loss after bariatric surgery in P-Group and R-Group 

P- and R-Group presented a similar trajectory regarding %TWL across time since no 

significant interaction effects were found regarding linear 

(β=3.63,SE=2.89;Waldχ2=1.57,p=0.210), quadratic (β=-0.97,SE=1.11;Waldχ2=0.76,p=0.383) 

and cubic (β=0.08,SE=0.13;Waldχ2=0.35, p=0.554) growth parameters, suggesting that both 

groups showed a similar evolution across time (β=1.46,SE=1.96;Waldχ2=0.55,p=0.457). The 

model showed a significant main effect for time in the linear slope 

(β=17.08,SE=2.28;Waldχ2=170.47,p=0.000) suggesting an initial significant increase in the 

%TWL for both groups. A significant main effect with quadratic slope (β=-

4.70,SE=0.89;Waldχ2=86.53,p=0.000) suggested a similar trend for both groups as time 

elapsed with a deceleration of the rate of %TWL between 12 and 18 months after surgery 
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(Figure 2). The significant main effect with cubic slope 

(β=0.40,SE=1.96;Waldχ2=45.47,p=0.000) depicted a slight decrease in weight loss outcomes 

for both groups between 18 and 24 months.  

 

***Insert Figure 2 about here*** 

 

Trajectories of % of maximum weight lost after bariatric surgery in P-Group and R-Group 

GEE models showed non-significant interaction effects between time and groups, 

regarding linear (β=1.38,SE=5.63;Waldχ2=0.06,p=0.806), quadratic (β=-

1.03,SE=2.82;Waldχ2=0.13, p=0.715) and cubic (β=0.15,SE=0.42;Waldχ2=0.13,p =0.718) 

growth parameters suggesting that P- and R- Groups present similar trajectories of %MWL (β=-

0.50,SE=3.26;Waldχ2=0.68,p=0.410). A non-significant main effect for time with the linear 

slope (β=-3.56,SE=4.42;Waldχ2=1.04,p=0.308) was found, as well as non-significant main 

effect with quadratic and cubic slopes (β=2.15,SE=2.19;Waldχ2=1.34, p=0.248), (β=-

0.17,SE=0.32;Waldχ2=0.22,p =0.637), respectively (Figure 3), suggesting that both groups 

regain identical weight over time.  

 

***Insert Figure 3 about here*** 

 

Predictors of weight loss and weight regain after bariatric surgery in P-Group and R-Group 

This study also intended to investigate predictors of the %TWL and WR after 24 months 

surgery for both groups. Predictors tested included the pre- and 24 months post-surgery scores 

on the global EDE-Q and subscales, depression, anxiety and stress subscales, negative urgency 

(UPPS-P), total Rep(eat)-Q and subscales, TFEQ-R21 subscales (uncontrolled eating, cognitive 

restraint and emotional eating), and frequency of different problematic eating behaviors (the 
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number of days in the previous month with OBE, SBE and grazing behavior). These variables 

were tested as main effect and as interaction effect with the group variable (variable x group 

(P-Group/R-Group)). This approach was used to identify specific predictors of long-term 

weight loss and weight regain (%MWL) in each group. 

Investigating pre-surgery predictors of %TWL, no significant predictors were found for 

P-group nor R-Group (likelihood ratioχ2=12.63,p=0.125). With regards to the post-surgery 

predictors of %TWL after 24 months surgery, we found that higher disordered eating (global 

EDE-Q) (Waldχ2(1)=6.88,p=0.009) and grazing behavior (Rep(eat)-Q) (Waldχ2(1)=8.30, 

p=0.004) were associated with less %TWL for P-Group and R-Group. Belonging to the P-group 

emerged as significant predictor of more weight loss (Waldχ2(1)=7.25, p=0.007). The 

interaction effect between anxiety and group (Wald χ2=3.89,p=0.043) suggested that anxiety is 

associated with lower the %TWL for the reoperative group of patients. 

In investigating predictors of weight regain (%MWL), no significant predictors pre-

surgery (likelihood ratioχ2=9.90,p=0.702) were found for any of the groups. Considering post-

surgery predictors, higher disordered eating (global EDE-Q) (Waldχ2(1)=7.78,p=0.005) was 

associated with increased weight regain for P- and R-Groups.  No predictor of interaction effect 

was found.  

Patients who completed follow-up versus and those who were lost in this study did not 

differ in any of the relevant aspects: trajectories of % TWL and %MWL, pre- and post-surgery 

predictors of %TWL and %MWL (data not -shown but available upon request).  
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Discussion 

This study sought to bring evidence for the behavioral and psychological aspects and 

weight outcomes in patients undergoing reoperative bariatric surgery, and to compare this 

population with patients undergoing a primary surgery. 

We aimed at identifying different trajectories of weight outcomes during the 24 months 

following bariatric surgery in both patients undergoing primary and secondary surgery. Both 

groups presented similar trajectories regarding %TWL across time.  Although the literature 

shows mixed results, our results advocate that reoperative patients achieve results comparable 

to those of patients undergoing a primary bariatric procedure(14,27). P- and R-Groups presented 

a slight trend for deceleration in results of weight loss between 12 and 18 months after surgery. 

Our findings add support to the fact that, similarly to primary surgery, the majority of the weight 

loss occurs within the first year after bariatric surgery(11,15). Our data showed a slight decrease 

in weight loss outcomes for both groups between 18 and 24 months. Nevertheless, some studies 

suggests that weight loss stabilization is observed between 18 and 24 months post-surgery in 

both groups(28). 

According to King et al.(16), we quantified weight regain as %MWL. As for %TWL, 

trajectories of %MWL following surgery were not distinct for P-Group and R-Group up until a 

24 months follow-up, which brings additional light for early preventive strategies for weight 

regain in both groups. However, it is known that in primary bariatric surgery, weight regain 

appears within two years and five after surgery(29,30). Thus, longer-term assessments are needed 

to investigate if the trajectories of weight loss and weight regain are sustained over time or if 

the results tend to deteriorate, particularly in reoperative patients. 

Finally, we intended to investigate pre- and post-surgery psycho-behavioral predictors of 

weight loss and weight regain for different trajectories for both P- and R-Groups. No significant 

pre-predictors of % of weight loss and % of maximum weight lost were found for either group. 
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We found that belonging to the P-Group was a predictor of more weight loss. Although results’ 

variability seems to be characteristic of the literature related to this question, some studies have 

shown that patients undergoing reoperative bariatric surgery lose less weight than primary 

surgery patients(6,15).  Some reasons may explain inconsistent results in the literature. In our 

study, it should be noted that in the P-Group, the patients were younger and had more male 

participants than R-Group, which may have an impact on some extent in the weight loss results. 

Another possible reason is the our sample only included reoperative patients who had 

performed the gastric band as first surgical procedure, and the literature has shown that 

procedure purely restrictive lose more weight than patients undergoing prior malabsorptive 

procedures(31). Both groups shared some of the same predictors of poor weight loss and weight 

regain outcomes. More postoperative disordered eating (global EDE-Q) and grazing behavior 

(Rep(eat)-Q) were associated with less %TWL for the P- and R-Group at the 24 months follow-

up. Past research has emphasized that post-surgery behavioral and psychological variables best 

predict weight outcomes, in detriment of pre-surgical variables(2). In fact, previous studies 

found similar outcomes concerning post-surgery problematic eating behaviors and grazing in 

worse long-term weight loss in primary bariatric surgery(18,32,33) and short-term weight loss in 

reoperative patients(13). Colles et al.(32) pointed out that the overlap between grazing and 

uncontrolled eating postoperatively predicted lesser weight loss in patients undergoing primary 

surgery. Regarding the predictors of weight regain (%MWL), we found that higher 

postoperative disordered eating (global EDE-Q) was associated with increased weight regain 

for P- and R-Groups. This finding corroborates existing research since problematic eating 

behaviors have been related with bariatric surgery outcomes, particularly weight regain(34).  

Despite the identified common predictors, we found different predictors of weight loss 

between P- and R-Groups, particularly anxiety. The groups were distinguished for post-surgery 

anxiety, since reoperative patients presented more anxiety that predicts less weight loss at two 
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years after surgery. This result had previously been observed in a recent study with the same 

sample in earlier stages of reoperative surgery, namely at 6 months after surgery(13). Patients 

with anxiety and mood symptomatology may be more susceptible to adopt dysfunctional eating 

behaviors, affecting compliance with medical prescriptions(35,36) and therefore the weight 

outcomes. Besides that, another possibility for this outcome, may be the fact that these patients 

undergoing a second surgery, having failed in the results of weight in first surgery, may be more 

focused on losing weight. This greater focus may trigger more anxious symptomatology, which 

may therefore have a negative impact on weight loss. Thus, it would be relevant to investigate 

in future research whether patients undergoing reoperation due to weight regain / poor weight 

loss related to psychological and behavioral issues may reappear in the second surgery and how 

they may affect outcomes. 

The similarities and differences observed in behavioral and psychological factors in 

primary and reoperative patients add to and highlight the implications for post-surgical 

consulting and treatment. In this sense, it is important to detect the risk factors associated with 

poor weight outcome in this specific population, suggesting that early detection may be 

favorable for the reoperative patients. These findings show evidence for monitoring individuals 

with anxiety, as well as disordered eating, for poor weight loss after surgery. 

Although the data did not show differences between groups in the weight trajectories, 

together, these results propose that the reemergence or development of problematic eating 

behaviors, greater psychological distress and disordered eating psychopathology seem to be 

risk factors for poorer weight outcomes in primary and reoperative bariatric patients(6,13). The 

predictive value of eating features and psychological variables, and its strong association with 

weight outcomes after bariatric surgery in both groups, particularly at long-term, highlight the 

importance of systematic and continuous monitoring from initial stages(13) to long-term follow-

up(2). Both groups seem to need psycho-behavioral and support group interventions to optimize 
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outcomes, in order to maintain the long-term resolution of the comorbidities associated with 

obesity and, ultimately, preventing significant weight regain that may justify more invasive 

strategies, such as secondary and tertiary surgery. Research has been emphasizing the role of 

post-surgery interventions in the promotion of post-surgery weight loss and weight control by 

means of increased adherence to recommendations, motivation, and increased awareness of 

eating patterns and better psychosocial functioning(37).   

The major strengths of this study include the large sample size of obese participants, the 

long-term follow-up period, longitudinal design, the fact that anthropometric data were 

retrieved from medical charts instead of self-reported, and the use of validated interviews to 

assess the different types of problematic eating. Despite the strengths of this study, it is 

important to acknowledge some limitations. An important limitation of this study was the 

missing data in all assessment moments, translating into patient’s loss of follow-up: in spite of 

the several attempts made to reschedule their visits or to collect data via phone, patients did not 

show up to the reschedule session or did not answer the phone. Others patients changed their 

telephone number, leaving us with no access to the new contact. Also, the study was performed 

only in a specific hospital in the north of Portugal, which may limit the generalization of the 

findings to different national and international bariatric samples. Other limitation concerning 

the generalization of results relates to the fact that the reoperative group consisted only of 

patients receiving secondary surgery after a primary gastric band. Finally, longer follow-up 

times is needed to understand these results are sustained over time or if tend to deteriorate.  
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Conclusion 

Patients undergoing reoperative and primary surgery presented a similar trajectory for the 

%TWL and weight regain during the 24 months. Problematic eating behaviors and 

psychological distress are significant predictors of poor weight outcomes for both groups.  

These data suggest that primary and reoperative patients may be at risk of poorer long-

term weight outcomes and may need specific interventions focused on post-surgery 

psychological and behavioral aspects for this seems to be an important strategy for optimizing 

long-term outcomes, and consequently prevent a secondary or tertiary surgery. 
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Legends: 

Table 1- Characterization of the sample: socio-demographic 

 

Figure 1 – Flow diagram of data collection 

Note. *Patients who were lost at specific follow-up but were again contacted and interviewed 

at subsequent follow-up assessments. 

 

 

Figure 2 – Trajectories of % total weight loss for P-Group and R-Group 

Note. P-Group = Group of patients undergoing primary bariatric surgery; R-Group = Group of 

patients undergoing reoperative surgery; % TWL = percentage of total weight loss. 

 

Figure 3 - Trajectories of % of Maximum Weight Lost for P-Group and R-Group 

Note. P-Group = Group of patients undergoing primary bariatric surgery; R-Group = Group of 

patients undergoing reoperative surgery; % MWL = percentage of maximum weight lost. 

 

 


