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Background

The global prevalence of obesity has more than doubled since 1980, with 200 million men and nearly 300 million women classified as obese in 2008 1[]
. In Sweden, approximately 50% of men and 40% of women are classified as overweight or obese 2[]
. Obesity is associated with a number of co-morbidities such as type 2-diabetes, cardiovascular disease and some cancers 3[]
. However, traditional weight loss methods, such as dietary restriction and increased physical activity, have been shown to have only a modest long-term effect on weight 
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[4-6]
. Bariatric surgery, on the other hand, has been shown to result in long-term weight loss in the majority of patients, decreased all-cause mortality, improvement of many traditional cardiovascular risk factors and, in many cases, remission of type 2-diabetes, as well as improved health-related quality of life among a majority of patients 
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. 
The number of bariatric procedures carried out in Sweden has increased from 790 in 1997 to 7900 in 2012 9[]
. Gastric bypass (GBP) is the most common surgery method used in Sweden to treat severe obesity. It involves both restrictive and malabsorptive techniques. A small pouch is created in the proximal part of the stomach, and is then connected directly to the middle portion of the jejunum, bypassing the rest of the stomach and the duodenum. GBP necessitates major and permanent changes in the individual’s eating behaviours and food choices, such as eating very small, frequent meals, eating very slowly, and avoiding foods high in sugar and fat. The dietary changes required after GBP, coupled with the patient’s large weight loss, will have an impact on her eating habits and most likely also on her body image. 
With the vast majority of GBP procedures in Sweden now being performed laparoscopically, with low rates of complications and post-operative mortality 9[]
, our attention is starting to turn to the non-surgical aspects of GBP, which are not as well explored and where there may be room for improvement. 
Although the majority of GBP patients experience major and long-term weight loss and improved mental and physical health, a sizeable minority of patients either fail to lose a satisfactory amount of weight, or start regaining large amounts of weight early on after surgery. In most cases, this is not caused by surgical issues 
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[10]
, but rather by difficulties with the psychosocial aspects of the life changes brought about by the procedure 11[]
. These aspects could include changes in self-esteem, coping skills, and functioning of close relationships with one’s children and/or partner 11[]
. 
Previous research has shown that although the patient’s health-related quality of life improves after GBP, this is closely associated with the weight loss. The improvement in health-related quality of life typically peaks during the first year after surgery, when weight loss is most rapid, and then declines again as gradual weight regain starts to occur at 1-6 years post-surgery 
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. 

When GBP patients fail to lose the expected amount of weight, or start to regain relatively early on after surgery, it is often due to the patient’s inability to adhere to the prescribed dietary recommendations 
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. A relatively common behavioural problem after surgery is “grazing” – described by Saunders as “repeated episodes of consumption of smaller quantities of food over a long period of time with accompanying feelings of loss of control” 13[]
. It seems to be especially common in patients who experience binge eating episodes before surgery, but may also affect patients who do not report bingeing pre-surgery. 

When it comes to body esteem, it tends to improve after GBP, although it, like health-related quality of life, seems to follow the trajectory of weight loss 14[]
. It is easy to imagine a negative spiral experienced by GBP patients as their weight loss slows down or weight regain occurs – shame and stigmatisation leading to increased sedentary and passive behaviours and avoidance of physical activity, which in its turn leads to even greater problems with body esteem and weight regain. It is therefore important to create efficient preventive measures to avoid this scenario.

It seems rational to provide patients with the tools for changing dysfunctional eating behaviours and issues with body esteem before surgery, rather than waiting until afterwards. However, there is very little research exploring how this may be achieved. Kalarchian et al conducted a preoperative lifestyle intervention which partly focused on addressing dysfunctional eating behaviours 15[]
. However, the aim of that intervention was to achieve preoperative weight loss through dietary restriction and increased physical activity. Leahey et al randomized patients with problematic eating behaviours to receive a 10-week intervention, aimed at reducing these behaviours, either before or after surgery 16[]
. However, only 3 of the 21 patients randomized to receive the intervention pre-operatively completed it, and no results are reported in terms of reduction in undesirable eating behaviours.
Thus, the overreaching goal of the current study is to find ways of optimising the outcome for the GBP patient, not only in terms of weight loss but also in terms of eating behaviour, body esteem, quality of life and social adjustment. In the current study we intend to investigate the effects of a four-session, pre-surgery, dissonance-based intervention on female GBP patients’ social adjustment and quality of life.
Specific research questions

· What are the effects on eating behavior and body esteem of a randomized, pre-operative, dissonance-based intervention for female gastric bypass patients?

· What are the effects on social adjustment and quality of life of a randomized, pre-operative, dissonance-based intervention for female gastric bypass patients?
Methods

We will address the research questions within the framework of a randomized controlled trial (RCT) of the effects of a pre-surgery, dissonance-based intervention. Women eligible for participation in the study will be identified from the waiting list for GBP surgery at two major surgical clinics in Sweden. The inclusion criteria are being severely obese (BMI ≥ 35kg/m2), being able to understand and speak Swedish and the absence of any serious chronic disease, e.g. stroke of or myocardial infarction.
The proposed RCT will assess the longitudinal changes in the women’s eating behaviour, body esteem, social adjustment and quality of life. It is anticipated that the women initially will show improved body image and self-esteem.  We will of course also investigate any changes in the women’s BMI and fat mass.

At all clinical follow-up visits the women taking part in this study will be weighed, and their height and waist circumference measured. Bio-electric impedance (BIA) will be used to assess fat mass and fat-free mass. They will also be given questionnaires to complete at clinical visits. The women will be asked to complete the Three-Factor Eating Questionnaire (which measures restrained eating, emotional eating and uncontrolled eating) 
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, the Hospital Anxiety and Depression Scale 18[]
 and the Karolinska Sleep Questionnaire.

The follow-up visits will capture any short-term changes. It is common for the GBP patient to experience a kind of “honey moon period” during the first 6-18 months after surgery, when weight loss is rapid. Any problems – physical or mental – are more likely to emerge after this period, when there might be weight regain, or a sense that the mind has not kept up with the change in appearance. However, if the women improve with respect to wellbeing and quality of life, it would be an added positive effect of GBP and a contribution to the current health economic evaluations of the procedure’s cost efficiency.

A total of 170 patients will be recruited from waiting lists for GBP at two major surgical clinics in Stockholm and randomised either to the intervention or to usual care. We expect 20% drop-out of patients during two years’ follow-up and power calculations show that 85 participants are needed in each group to attain a power of at least 0.80, with an expected moderate effect size (Cohen's d=50), and alpha set at .05. All patients will be asked to give informed written consent to participate in the study, and to give us access to their medical records. They will also complete the shortened version of the Social Adjustment Scale 19[]
 (which measures a range of aspects of social adjustment such as participation in the labour market and functioning in intimate relations) and the SF-36 
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, a widely-used instrument which measures health-related quality of life in several dimensions.

The intervention will start approximately two months before surgery, and will consist of four hour-long group sessions, during which a modified version of Stice’s dissonance-based treatment model for preventing eating disorders will be used. Dissonance-based interventions are based on the theory that psychological discomfort is created when a person attempts to hold two inconsistent cognitions at the same time. Cognitions are thus altered to create consistency, and this causes the person to change her behaviour. For example, in eating disorder prevention, if a participant in a group is asked to verbalize attitudes that oppose the thin body shape ideal, she is then likely to change her own private views to align with the stated ones. The model focuses on the participants actively engaging, rather than passively receiving information. As an example of an exercise that may be used in the current intervention, participants may be given a “letter” (written by the researchers) from a GBP patient who has had the surgery and is losing weight, but is still experiencing feelings of shame and stigma because of her size. This stops her from engaging in different social and physical activities. The participants are asked to give the woman advice, the idea being that they will express attitudes and strategies, which they are then more likely to adopt if they find themselves in a similar situation after their own GBP surgery. Apart from eating disorders, the model has been used for smoking cessation, substance abuse and obesity treatment with good results 21[]
. In the current project, a psychologist will adapt it to GBP patients and test it under the supervision of Professor Ata Ghaderi (before the new PhD student has started). 

The intervention is relatively short, inexpensive, and does not place any significant burden on the participants. It has shown positive results when used in other settings 22[]
, and if good results can be reproduced for GBP patients, so that they obtain maximum benefit from their surgery, both in terms of weight loss and in terms of psychosocial wellbeing and social functioning, it would be of great economic and personal benefit both to the individual patients, and to society as a whole.
The control group will receive the usual follow-up care at the clinic where they had surgery, and like the intervention group, will be asked to complete the Social Adjustment Scale and the SF-36 before surgery and 6, 12, 18 and 24 months after surgery. In addition to the psychometric instruments already described, the intervention and control patients will complete the Body Esteem Scale 23[]
 and the Three-Factor Eating Questionnaire 
 ADDIN EN.CITE 
[17]
 at all data collection points before and after GBP surgery as described above, and a questionnaire which specifically measures disordered eating after bariatric surgery 24[]
 at all follow-up data collections. Patients in the intervention and control groups will also have their weight, fat mass and waist circumference measured at similar time points before and after surgery and will be asked to report complications at all scheduled visits.

Analyses will focus on differences between intervention and control groups with respect to longitudinal changes from pre-surgery assessments to end of follow-up two years after GBP surgery in body esteem and eating behaviours, and whether the intervention helps those with existing disordered eating behaviours pre-surgery.
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