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Abstract 
Author: Thomas Nordvik  

Title: Symptom perception after obesity surgery - A prospective study of the role of negative 

affect and traumatic events 

Supervisor: Ingela Lundin Kvalem | Co-supervisor: Irmelin Bergh 

Background: Obesity surgery is increasingly and successfully applied in the treatment of 

morbid obesity. Nevertheless, long-term side effects are common and may affect patients’ 

eating behaviour and physical activity. The majority of patients report one or more symptoms 

such as pain, fatigue and dumping. Negative affect and previous traumatic experiences, 

prevalent among people with obesity, have been found to modulate symptom perception. Few 

studies have explored these relationships in obesity surgery patients. Objectives: The first 

aim was to examine the self-reported frequency and impact of symptoms after surgery. The 

second aim was to prospectively explore the potential relationships between negative affect, 

traumatic events and level of symptom reporting. The third aim was to investigate whether 

change in negative affect predicted change in symptom perception. Methods: The data stems 

from the “Oslo Bariatric Surgery Study” (OBSS), an ongoing prospective study. The sample 

consists of 150 participants that underwent Roux-en-Y gastric bypass surgery at Oslo 

University Hospital, Aker, with self-report data before, one year, and three years after 

surgery. Patients rated 11 symptoms´ level of impact on behaviour. Negative affect was 

measured using the Hospital Anxiety & Depression Scale (HADS), and patients indicated if 

they had experienced any of four violent or sexual abusive events. Results: All participants 

reported symptoms three years after surgery. The most common symptoms were easily 

feeling full, dumping and fatigue. Being unemployed and having a history of traumatic life 

events were related to higher perceived impact of symptoms. Partial correlation analyses, 

controlled for weight loss, revealed positive, prospective and cross-sectional, relationships 

between negative affect and total number and impact of symptoms. Multiple linear regression 

analyses showed that increased anxiety symptoms from one year to three years after surgery 

predicted increased pain, and an increase in depressive symptoms predicted increased fatigue. 

Conclusion: This is one of the first studies to report a relationship between traumatic life 

events and negative affect, and symptom perception in obesity surgery patients. This provides 

new insight regarding how psychological factors relate to symptom reporting following 

gastric bypass surgery. Self-perceived symptoms are important targets for interventions.  
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1. Introduction 
Bariatric surgery (obesity surgery) is an effective treatment option for people with 

morbid obesity resulting in extensive, long-term weight loss with improvements in weight-

related comorbidities and quality of life (Hofso et al., 2011; O'Brien, MacDonald, Anderson, 

Brennan, & Brown, 2013; Sjostrom, 2013). Surgery-related complications are relatively 

uncommon, but the procedure is invasive and may result in long-term side effects or 

symptoms (Aftab et al., 2014; Gribsholt, Pedersen, Svensson, Thomsen, & Richelsen, 2016; 

Kalarchian, Marcus, Courcoulas, Cheng, & Levine, 2014). The majority of patients report to 

experience one or more symptoms after surgery, and common symptoms are pain, fatigue, 

dumping, diarrhoea, vomiting, heartburn, constipation and change in perception of taste 

(Berg & McCallum, 2016; Gribsholt et al., 2016; Ma & Madura, 2015; Primeaux, de Silva, 

Tzeng, Chiang, & Hsia, 2016).  

The experience of symptoms has been inversely associated with quality of life after 

bariatric surgery (Gribsholt et al., 2016) and may affect patients´ eating behaviour and 

physical activity which can lead to suboptimal treatment effect (Richardson, Plaisance, 

Periou, Buquoi, & Tillery, 2009). Presence of symptoms is further associated with increased 

postoperative use of health care services (Gribsholt et al., 2016; Morgan, Ho, Armstrong, & 

Litton, 2015; Telem et al., 2015). The literature on side effects following bariatric surgery is 

sparse. However, from literature on symptom perception we know that how one detects, 

perceives, interprets and reports symptoms is related to contextual and psychological factors 

(Goodwin, Fairclough, & Poole, 2013; Kolk, Hanewald, Schagen, & Gijsbers van Wijk, 

2003; Pennebaker, 2000). This may also be the case regarding symptom perception following 

bariatric surgery. 

The aim of this thesis is to investigate symptom perception following gastric bypass 

surgery and to what extent this is associated with patients’ level of anxiety and depressive 

symptoms and previous experienced traumatic life events. This is, to our knowledge, the first 

prospective study exploring the association between patients’ accumulated psychological 

symptoms and symptom perception following bariatric surgery. The study may yield possible 

implications on pre-treatment education of patients as well as improve our understanding of 

how mental health relates to patients´ experience of post-treatment bodily complaints. 
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1.1 Classification and prevalence of obesity 
The most commonly used measure to define obesity is body-mass index (BMI) which 

is obtained by calculating weight (kg) divided by the square of height (kg/m2). Based on 

epidemiological studies, the World Health Organization (WHO) (2014) have developed a 

classification of BMI (Table 1).  

 
Table 1. Classification of underweight, overweight, and obesity according to the World Health Organization 
(WHO) 
 

 

 

 

 

 

 

 

 

 

The definition of morbid obesity in adults refers to a BMI ≥ 40 kg/m2 or BMI 35 ≥ 

kg/ m2 with one or more weight-related comorbidities such as Type 2 diabetes or 

hypertension. Along with an increased prevalence of morbid obesity two additional 

categories have been suggested; super obesity defined as BMI > 50 (kg/m2) and super-super 

obesity as BMI > 60 (kg/m2) (Renquist, 1998).  

WHO’s classification also reflects degree of weight related health risks, and these are 

especially pronounced in the obesity categories (Flegal, Kit, Orpana, & Graubard, 2013; 

Martin-Rodriguez, Guillen-Grima, Marti, & Brugos-Larumbe, 2015; Schienkiewitz, 

Mensink, & Scheidt-Nave, 2012). Although there has been an increase in prevalence both 

worldwide and in Norway in all weight groups, the increase has been largest in the segment 

of people with obesity class II and III (BMI≥ 35.0) (Midthjell et al., 2013). According to 

WHO (2014) the prevalence of obesity doubled between 1980 and 2014. Globally, the 

prevalence is still increasing although it is trending towards decelerating in developed 

countries (Flegal, Carroll, Kit, & Ogden, 2012; Flegal, Kruszon-Moran, Carroll, Fryar, & 

Ogden, 2016; Ng et al., 2014). In a recent epidemiological study by Flegal and colleagues 

(2016) it was reported that the age-adjusted prevalence of obesity in the US population was 

Classification Body-mass index (kg/m2) 

Underweight < 18.5 

Normal range 18.5 – 24.9 

Overweight ≥ 25.0 

Pre-obese 25.0 – 29.9 

Obese ≥ 30.0 

Obese class I 30.0 – 34.9 

Obese class II 35.0 – 39.9 

Obese class III ≥ 40.0 
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35% among women and 40.4% among men in 2013-2014. Among these, 9.9% of the women 

and 5.5% of the men were morbidly obese (class III obesity). Prevalence data from HUNT, a 

Norwegian epidemiological study with 90 000 participants, reveals an obesity rate of 22.1% 

in men and 23.2% in women, with 4-5% of the general Norwegian population being 

classified as morbidly obese (Midthjell et al., 2013).  

 

1.2 Obesity-related health risks and comorbid conditions 
Obesity is associated with increased risk of coronary heart disease (Lu et al., 2014), 

hypertension (Hall, do Carmo, da Silva, Wang, & Hall, 2015; Kotsis, Stabouli, Papakatsika, 

Rizos, & Parati, 2010), stroke (Lu et al., 2014), type 2 diabetes (Eckel et al., 2011), 

osteoarthritis (Lee & Kean, 2012), fertility problems (Du Plessis, Cabler, McAlister, 

Sabanegh, & Agarwal, 2010; Pasquali, Patton, & Gambineri, 2007), non-alcoholic fatty liver 

disease (Dietrich & Hellerbrand, 2014) and cancer (De Pergola & Silvestris, 2013). Obesity 

is also associated with decreased quality of life (Forhan & Gill, 2013; Taylor, Forhan, Vigod, 

McIntyre, & Morrison, 2013). 

 The experience of tiredness and fatigue is more common in people with obesity 

compared to normal weight individuals (Lim, Hong, Nelesen, & Dimsdale, 2005; Resta et al., 

2003). Fatigue is a disabling comorbid condition and may interfere with daily functioning 

and engagement in physical activity (Jarosz et al., 2014). Further, complaints about pain are 

common among people with obesity (Okifuji & Hare, 2015). People with morbid obesity 

report over 250% higher rates of recurring pain than normal weight people (Smuck et al., 

2014; Stone & Broderick, 2012). They are more likely to report back pain, fibromyalgia and 

chronic widespread pain (Wright et al., 2010), chronic headaches (Chai, Scher, Moghekar, 

Bond, & Peterlin, 2014), abdominal pain (Eslick, 2012), and musculoskeletal pain (Peltonen, 

Lindroos, & Torgerson, 2003). Pain is associated with limitations in physical function (Holth, 

Werpen, Zwart, & Hagen, 2008; McBeth, Nicholl, Cordingley, Davies, & Macfarlane, 2010).  

Obesity is also associated with several gastrointestinal conditions and symptoms such 

as, irritable bowel syndrome, gastroesophageal reflux, heartburn, diarrhea and vomiting 

(Eslick, 2012; Fujimoto et al., 2013; Schneck et al., 2016).  

People with obesity are at higher risk of developing symptoms of depression, anxiety 

and eating disorders compared to the general population (Andersen et al., 2010; Kubik, Gill, 

Laffin, & Karmali, 2013; Wadden et al., 2006). In addition, they have a several fold 

likelihood of being former victims of sexual and physical abuse and many have experienced 
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childhood maltreatment (Grilo, 2006; Hensrud & Klein, 2006). The relationship between 

sexual and violent traumatic events and obesity has partly been explained by changes in 

health behaviours (e.g., inactivity, emotional eating and overeating) and mental health 

(Boynton-Jarrett, Rosenberg, Palmer, Boggs, & Wise, 2012). 

Comorbid physical and psychological conditions may result in reduced mobility and 

functional abilities potentially affecting health related activities and medical health care 

utilization (Anderson, Wiener, Khatutsky, & Armour, 2013; Schafer & Ferraro, 2007; Twells, 

Bridger, Knight, Alaghehbandan, & Barrett, 2012). Moderate weight reduction is associated 

with significant health-benefits (Middleton, Patidar, & Perri, 2012; Wing et al., 2011). 

However, comorbid medical conditions have been found to be among the most common self-

reported causes of weight gain and may affect maintenance of weight loss after weight loss 

treatment (Ferguson et al., 2013). 

 

1.3 Treatment 
1.3.1 Non-surgical treatment 

The main goals of regular obesity treatment are to reduce health risk, reduce existing- 

and prevent new incidents of weight-related comorbidities, and increase quality of life 

(Kunnskapssenteret, 2014). Lifestyle interventions, e.g., changes in diet and increased 

physical activity, remain the fundament of all treatment (Helsedirektoratet, 2012).  

Lifestyle intervention programmes have been found to result in significant, short-term 

weight loss (Brown et al., 2009; Martins et al., 2011; Ryan et al., 2010), reduction in 

cardiovascular risk factors (Hofso et al., 2010; Pi-Sunyer et al., 2007; Ratner, 2005), 

improvements in Diabetes type 2 (Dixon et al., 2008) and resolution of obstructive sleep 

apnéa (Dixon et al., 2008). Drug therapy for treating overweight and obesity has shown only 

modest effects on weight-loss (Bray & Ryan, 2011; Rucker, Padwal, Li, Curioni, & Lau, 

2007; Yanovski & Yanovski, 2014). One to two thirds do not achieve clinically successful 

(³5%) one-year weight loss and although medication results in improvements in 

cardiometabolic risk factors there is no evidence for reduced cardiovascular morbidity or 

mortality (Yanovski & Yanovski, 2014). 

Maintaining weight-loss has proven one of the main challenges in obesity treatment 

(Kunnskapssenteret, 2014; Middleton et al., 2012). Standard lifestyle interventions have 

shown no effect on weight reduction at 6 years (Adams et al., 2012) and 10 years’ follow-up 

(Sjostrom, 2013). In addition, one to two thirds of individuals undergoing lifestyle 



	6	

intervention treatment tend to regain more weight than they lost initially (Mann et al., 2007). 

Although drug-treated patients are more likely to maintain weight loss, the effectiveness is 

limited to palliation and the effects cease with the abruption of medication (Bray & Ryan, 

2007; Bray & Ryan, 2011). 

 

1.3.2 Bariatric surgery 
Parallel to increased adult obesity rates and growing national treatment coverage, the 

number of performed bariatric surgeries has escalated, mounting to over 3000 yearly 

operations in Norway (Helsedirektoratet, 2012). North America present with the highest 

number of performed surgeries worldwide; in 2013 more than 154 000 surgeries were 

conducted in this region, an estimated 51% increase from 2011 (Angrisani et al., 2015). 

Bariatric surgery is a treatment option for people with morbid obesity where other 

treatments have showed no effect or failed to result in maintained weight loss 

(Kunnskapssenteret, 2014). Depending on procedure, bariatric surgery has been reported to 

result in an around 20-40% weight loss of the initial weight at two years follow-up (Dixon, le 

Roux, Rubino, & Zimmet, 2012; Mingrone et al., 2012; Olbers et al., 2012) and 15-20% up to 

twenty years after surgery (Adams et al., 2012; Sjostrom, 2013).  

Randomized controlled studies comparing bariatric surgery to comprehensive lifestyle 

intervention programmes finds surgery to be significantly more effective with regard to short 

and long-term outcomes, the extent of weight-loss and the effects on comorbid conditions 

(Hofso et al., 2010; Leonetti et al., 2012; Sjostrom, 2013).  
Despite convincing reports of the effectiveness of bariatric surgery, there is still a 

great variety in surgical outcome. Some patients experience a suboptimal weight loss 

(Melton, Steele, Schweitzer, Lidor, & Magnuson, 2008) and some regain parts of their initial 

weight loss within two years (Cooper, Simmons, Webb, Burns, & Kushner, 2015; Odom et 

al., 2010; Wimmelmann, Dela, & Mortensen, 2014). Psychological symptoms and quality of 

life is generally improved after surgery, but these improvements have, in some studies, been 

indicated to be most present during the initial phase of weight reduction and may be transient 

(Hofso et al., 2011; Karlsson, Taft, Ryden, Sjostrom, & Sullivan, 2007; Mitchell et al., 2014). 

 

1.3.3 The surgical procedure 
The main goal of bariatric surgery is to reduce weight and maintain the weight loss by 

limiting food intake and reducing the nutritional absorption from the bowel and intestines 
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(Kunnskapssenteret, 2014). The most common procedures are Roux-en-Y gastric bypass, 

gastric sleeve or vertical sleeve gastrectomy, and adjustable gastric banding. (Angrisani et al., 

2015; Buchwald & Oien, 2013; Hofso et al., 2011). Almost 50% of the procedures worldwide 

are gastric bypass, followed by sleeve gastrectomy (37%) and adjustable gastric banding 

(10%) (Angrisani et al., 2015; Buchwald & Oien, 2013). In Norway, gastric bypass surgery 

constituted 90% of the performed bariatric surgeries in 2011 (Hofso et al., 2011). 

In Roux-en-Y gastric bypass surgery, a small portion of the stomach is used to create 

a new stomach pouch, approximately 30-50ml in size (Neff, Olbers, & le Roux, 2013). The 

smaller stomach pouch is directly connected to the middle portion of the small intestine, 

bypassing large parts of the stomach and upper small intestine (Neff et al., 2013). The 

reduced size limits the quantity of food the stomach pouch can hold and the bypassing of 

parts of the digestive system reduce the amount of nutrients being absorbed (Hofso et al., 

2011; Ionut & Bergman, 2011; Kunnskapssenteret, 2014). The mechanisms of restriction and 

malabsorption result in decreased caloric consumption and is suggested to be the dominant 

mechanism by which bariatric surgery works in the early phase (Ionut & Bergman, 2011). 

There is, however, lack of consensus in the field concerning these mechanisms’ role in long-

term weight reduction and maintenance (Miras & le Roux, 2013). Miras and colleagues 

(2013) claim that these mechanisms’ contribution to sustained weight loss is minimal. Long-

term weight-loss and maintenance is more likely to result from secondary changes in food 

intake caused by the rerouting of food stream which affects the neuronal and hormonal 

gastrointestinal workings (Ionut & Bergman, 2011). Although the underlying mechanisms are 

not yet fully understood, gastric bypass surgery has been suggested to reduce and maintain 

body weight by decreasing hunger, increasing satiety and by changing food preferences  

(Miras & le Roux, 2013; Primeaux et al., 2016). 

This is in accordance with findings showing that patients who have undergone 

bariatric surgery report less hunger (Roux et al., 2006) and faster satiety and fullness during 

meals (Dixon, Dixon, & O'Brien, 2005; Goldstone et al., 2016). Changes in gut hormones, 

e.g. ghrelin, GLP-1 and PYY, have been proposed as possible mechanism promoting satiety 

and suppressing hunger (Abdeen & le Roux, 2016; Meek, Lewis, Reimann, Gribble, & Park, 

2016). Further, compared to controls and to their pre-treatment food preferences, patients 

seem to change in the direction of preferring food low in sugar and/or fat (le Roux & Bueter, 

2014; Pepino et al., 2014). Changed food preferences has been related to physiological 

changes in taste perception (Miras & le Roux, 2010; Pepino et al., 2014; Primeaux et al., 

2016), neuronal alterations of the brain reward systems (Miras & le Roux, 2013; Ochner et 
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al., 2012), and conditioned food avoidance due to negative side effects (Ionut & Bergman, 

2011; Miras & le Roux, 2013). The durability of these surgery-related changes are not yet 

known (Shah, Simha, & Garg, 2006). However, the durability of these surgery-related 

changes are not yet known (Shah et al., 2006). 

 

1.3.4 Complications and side-effects following bariatric surgery 
Complication rates have progressively decreased the last decades and most 

complications are now minor (Ma & Madura, 2015). Complications can be both surgical and 

weight loss related, and among the reported complications are gallstone formations, ulcers 

and gastrointestinal bleeding, small bowel obstruction, hernias, fistulas and strictures (Abell 

& Minocha, 2006; Primeaux et al., 2016; Siddique & Feuerstein, 2014). Gastric bypass 

causes physiological changes that alter the natural absorptions of nutrients, and a common 

resulting complication is mineral and vitamin deficiencies, e.g. vitamin B12, iron, vitamin D, 

calcium, folate, zinc and copper  (Abdeen & le Roux, 2016; Abell & Minocha, 2006). 

These complications are associated with a range of symptoms; gastrointestinal pain, 

vomiting, nausea, diarrhea secondary to bacterial overgrowth and fatigue from anemia related 

to iron and/or vitamin B12 deficiency (Tack & Deloose, 2014) These complications and 

appurtenant symptoms are expected to occur in only a small subset of patients (Siddique & 

Feuerstein, 2014). However, up to five years after surgery the vast majority of patients report 

one or more symptoms whereby two thirds have been in contact with the health care system 

concerning their symptoms and one-third hospitalized (Gribsholt et al., 2016). Among the 

most common symptoms reported are dumping, pain, fatigue and gastrointestinal discomfort 

(Aftab et al., 2014; Gribsholt et al., 2016; Mala et al., 2015).  

As a direct consequence of physiological alterations associated with the surgical 

procedure, dumping is expected to occur in many patients (Berg & McCallum, 2016; Mala et 

al., 2015). Dumping is a result of food reaching the intestines to fast where fluid is drained 

from the blood path resulting in drop in blood pressure and symptoms such as feeling unwell, 

nausea, dizziness, sweat, diarrhoea or palpitation (Berg & McCallum, 2016). Though 

unpleasant or even debilitating, this is a partly wanted reaction for many patients as it passes 

restrictions on intake of large amounts of sugary and fatty food (Laurenius & Engstrom, 

2016). Dumping has been found to occur within the first months post-surgery and to most 

often disappear within one year post-operation (Ma & Madura, 2015).  
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Due to the restricted size of the stomach pouch, vomiting and heartburn become 

common consequences of eating too fast or too much (Colquitt, Picot, Loveman, & Clegg, 

2009; Kunnskapssenteret, 2014). Gastrointestinal discomfort and pain are associated with 

maladaptive eating behaviour, co-occurring food intolerance, constipation, diarrhoea and 

flatus, and have been found to usually improve with time; it rarely persist beyond six months 

past surgery (Greenstein & O'Rourke, 2011). 

The number of reported symptoms after bariatric surgery is inversely related to 

quality of life, and the perceived frequency and impact of symptoms may interfere with 

dieting and exercising behaviour and thereby influence the long-term outcome of treatment 

(Gribsholt et al., 2016; Mala et al., 2015; McMahon et al., 2006). Reports of symptoms and 

their perceived intensity are influenced by contextual and psychological factors (Goodwin, 

Fairclough, et al., 2013; Kolk et al., 2003). 

 

1.4 Symptom perception 
Physical symptoms are widely reported in the general population and common 

symptoms are most often transient and mild with no diagnosable biological foundation (Kolk 

et al., 2003; Pennebaker, 2000). Symptom perception refers to the psychological 

conceptualisation of bodily sensations and in a wider sense, often referred to as illness 

perception, the representation and conceptualization of health and illness (Petersen, van den 

Berg, Janssens, & Van den Bergh, 2011). A physical symptom is, in this regard, a 

“perception, feeling or even belief about the state of (one’s) body” (Pennebaker, 1982, p. 1). 

Symptoms are understood as the result of perceptual-cognitive processes involving attention, 

detection and interpretation (Kolk et al., 2003). Symptom perception influences the detection 

and selection of which bodily sensations that are relevant, as well as how symptoms are 

organized and interpreted (Witthoft, Fischer, Jasper, Rist, & Nater, 2016). In general, a 

somatic symptom is less susceptible for psychological modulation when it is unambiguous 

and intense, and on the contrary, more prone to cognitive-perceptual influence when 

ambiguous, vague and widespread (Van den Bergh, Bogaerts, & Diest, 2015). 

How people perceive symptoms play a key role in aspects of health maintenance 

(Phillips, Cornell, Raczynski, & Gilliland, 1999). Whether bodily sensations are detected and 

attributed as signals of illness may influence the decision of seeking medical advice. Further, 

patients’ ability to detect and distinguish subtle symptoms plays an important role as patients 
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use perceived symptoms to guide illness-regulating behaviours such as adherence to medical 

recommendations (Phillips et al., 1999). 

However, the way people experience and report symptoms differ, and perceived 

symptoms generally correlate weakly with underlying pathology (Pennebaker, 2000; Phillips 

et al., 1999). Psychological and contextual factors influence the perceptual-cognitive 

processes underlying symptom perception, partly explaining these phenomena (Goodwin, 

Fairclough, et al., 2013; Kolk et al., 2003). Previous experiences with symptoms and illness, 

current chronic conditions, gender, external stressors and psychological factors, e.g. negative 

affect and traumatic experiences, may increase patients’ selective attention to symptoms, 

enforce symptom sensitivity, and increase symptom reporting (Howren & Suls, 2011). 

 

1.4.1 Psychological and contextual modulation of symptom perception 
There is no direct correspondence between peripheral bodily sensations and symptom 

perception (Kolk et al., 2003). Physical alterations may be induced by fluctuation in normal 

bodily processes, result from underlying disease or be triggered by emotions and 

environmental conditions (Kolk et al., 2003). Attentional resources are limited, and only a 

small proportion of physiological change reaches awareness (Kolk et al., 2003; Pennebaker, 

1982). According to Pennebaker´s (1982, pp. 21-22) seminal work, the degree of somatic 

information reaching attention is a function of the ratio between internal and external 

information. High degree of external stimuli, e.g. demanding work and family life, may 

therefore direct the attention away from bodily sensations, and conversely, low degree of 

external stimuli may increase the bodily attention (Kolk et al., 2003). Bodily attention and 

self-focus enhance sensitivity towards somatic sensations and increase symptom reporting 

(Gendolla, Abele, Andrei, Spurk, & Richter, 2005). Conversely, distraction away from 

somatic sensations reduces intensity of interoceptive sensations and decreases symptom 

reports (Van den Bergh et al., 2015). In line with this, less stimulating environments, e.g. 

unemployment and undemanding work situation, have been found to be associated with 

increased reports of physical symptoms (Goodwin, Fairclough, et al., 2013; Kolk et al., 

2003). Further, unemployment has been associated with the intensity and frequency of 

symptoms after bariatric surgery (Gribsholt et al., 2016).  

Whether bodily sensations, when detected, are interpreted as abnormal and attributed 

to markers of disease depend, in part, on individual illness schemas (Van den Bergh et al., 

2015). Experience of previous illness or current chronic disease has been shown to increase 
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the reports of, related as well as disease-unrelated, symptoms (Epstein, Quill, & McWhinney, 

1999; Kolk et al., 2003). Symptom schemas differ in complexity and coherence, and are 

based on commonalities from repeated previous symptom episodes that may have evolved 

from different health problems (Petersen et al., 2011; Van den Bergh et al., 2015). Symptom 

schemas or illness representations act as perceptual hypothesis facilitating, and in some cases 

biasing, symptom perception. When activated, top-down or bottom-up, these illness labels 

may bias the interpretation of the cause and anticipated consequences, which in turn may 

influence illness-behaviour (Van den Bergh et al., 2015). 

Illness representations may also guide patients’ expectations to future symptoms 

(MacGregor & Fleming, 1996). Expectations influence symptom perception by amplifying 

symptoms that are confirmatory of expectations (Van den Bergh et al., 2015). This has been 

demonstrated in pain perception, where negative expectations, nocebo, have been found to 

influence perceived intensity of pain in experimental trials (Benedetti, Pollo, & Colloca, 

2007; Bingel et al., 2011). In addition, people tend to search to confirm relatively simple 

models for their physical condition which may result in incorrect interpretations and 

misattribution of bodily symptoms (MacGregor & Fleming, 1996).  

Gender is among the factors most consistently found to influence symptom reporting 

(Goodwin, Fairclough, et al., 2013; Howren & Suls, 2011; Pennebaker, 2000). In general, 

women report more symptoms with higher frequency and intensity (Goodwin, Fairclough, et 

al., 2013). Evidence for gender difference in symptom perception have been found both in 

medical and community samples, and in studies of patients with medically diagnosed as well 

as unexplained symptoms (Barsky, Peekna, & Borus, 2001). Barsky (2001) suggests that this 

may be due to differences in tendency toward bodily attention, labelling of symptoms and the 

readiness to disclose and acknowledge discomfort, resulting from differential socialisation 

processes. Gender difference in symptom perception may also be related to the higher 

prevalence of depressive and anxiety symptoms and previous traumatic events among women 

(Barsky et al., 2001). Among bariatric surgery patients, women are at higher risk of reporting 

symptoms following surgery compared to men (Gribsholt et al., 2016). 

 

1.4.2 Negative affect and symptom perception 
The most pronounced psychological factor associated with symptom perception is 

negative affect (e.g. symptoms of anxiety and/or depression) (Goodwin, Fairclough, et al., 

2013; Howren & Suls, 2011; Kolk et al., 2003). Negative affect has been demonstrated to 



	12	

increase selective attention and sensitivity towards somatic information, inflating physical 

symptom reporting (Howren & Suls, 2011; Howren, Suls, & Martin, 2009; Kolk et al., 2003).  

Howren and Suls (2011) postulate that differentiated cognitive-perceptual processes 

underlie the association between depressive and anxiety symptoms and symptom perception. 

Anxious affect is associated with hypervigilance towards negative stimuli and lowers the 

threshold for detecting and interpreting somatic sensations as threatening or dysfunctional. 

This cognitive-affective information-processing signature is not identified in persons with 

elevated depressive affect, which is rather associated with intensive self-focus and rumination 

(Howren & Suls, 2011). Rumination and enhanced self-focus increase attendance towards 

unpleasant bodily sensations, lowering the threshold for appraising weak, infrequent and 

ambiguous symptoms and attribute them to symptomatic of disease rather than as normal 

(Duddu, Isaac, & Chaturvedi, 2006; Skovbjerg, Zachariae, Rasmussen, Johansen, & 

Elberling, 2010). Further, both depressive and anxiety symptoms have been associated with 

the cognitive-perceptual tendency towards catastrophizing, a tendency to dwell on worst-case 

scenarios (Quartana, Campbell, & Edwards, 2009; Woo, 2010). Catastrophizing may amplify 

normal bodily changes and lead to misattribution of the symptom as marker of disease, but it 

may also exaggerate medical symptoms and increase reports of symptom intensity (Quartana 

et al., 2009). In addition, catastrophizing is related to beliefs about coping abilities, which 

may affect the perceived chronicity of symptoms and their impact on behaviour and function 

(Woo, 2010).  

Negative affect correlate moderately to strongly with symptom reporting in healthy 

community samples (Van den Bergh et al., 2015), and the presence of comorbid depressive 

and anxiety symptoms in patients with medical conditions have been positively associated 

with frequency and intensity of physical symptoms (Kroenke, 2003; Katon, 2006). Further, 

baseline level of depressive and anxiety symptoms predict post-surgery perception of a range 

of symptoms in a variety of surgical patient samples (Chen, Hermann, Rodgers, Oliver-

Welker, & Strunk, 2006; Skotzko, 2009; Woo, 2010). However, the literature on negative 

affect and symptom perception in bariatric surgery patients is sparse. Aceto and colleagues 

(2016) found that the intensity of immediate post-operative pain perception was predicted by 

higher levels of pre-surgery depressive and anxiety symptoms. King and colleagues (2016) 

found that improvement in perceived pain and functional ability from before to after bariatric 

surgery were associated with a decrease in symptoms of depression within the same time 

period.  
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Negative affect and symptom perception in bariatric patients have primarily been 

studied in regard to pain perception (Aceto et al., 2016; King et al., 2016). In other medical 

populations, depressive symptoms have been associated with perceived fatigue (Katz et al., 

2016), the relationship is most likely bidirectional (Barroso et al., 2016; Edwards et al., 

2016), and rumination has been suggested as a possible mediator (Martin & Alexeeva, 2010). 

Negative affect has also been associated with perceived gastrointestinal problems, e.g. 

diarrhoea, heartburn, nausea and constipation, in the general population as well as in clinical 

populations (Fond et al., 2014; Haug, Mykletun, & Dahl, 2004; Haug, Mykletun, & Dahl, 

2009). Negative affect is related to how patients perceive medical conditions to impact their 

quality of life (Kotsis et al., 2012).  

 

1.4.3 Traumatic events and symptom perception 
Certain stressful life events may influence symptom perception (Pennebaker, 2000). 

Reports of symptoms, with or without underlying objective disease markers, may increase 

after traumatic experiences, and rates of trauma in populations of patients with functional 

disorders exceed the rates in the general population (Pennebaker, 2000). Experiences of past 

traumatic events are associated with increased physical health complaints, whereby 

unspecific complaints such as gastrointestinal symptoms and pain are most commonly 

reported (D'Andrea, Sharma, Zelechoski, & Spinazzola, 2011; Zoellner, Goodwin, & Foa, 

2000). 

Pennebaker (2000) suggests that the association between past traumatic events and 

increased reports of physical symptoms may be explained by cognitive avoidance strategies 

adopted to distract oneself from adverse thoughts and emotions related to the trauma. 

Increased focus towards bodily sensations serves as a distractor. Physical symptoms may also 

result from misattribution of bodily distress that are originally induced by trauma-related 

thoughts and emotions. Increased symptom perception is potentially related to social 

secondary gain by means of attention, acknowledgement and reward from others 

(Pennebaker, 2000). Pennebaker’s (2000) last hypothesis is that past traumatic events are in 

some way biologically stressful and may lead to autonomic or endocrine adverse alterations 

resulting in long-term stress responses regularly detected as physical symptoms. 

 This idea has been corroborated by recent research. Schulz and Vogele (2015) 

postulate a psycho-biological explanation of the increase of symptoms reported by people 

who have been subject to acute or chronic stress. They argue that stress responses elicited 
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when confronted with potential harmful stimulus may alter the bidirectional transmission of 

information on the body-brain axis. Excessive or enduring activation of the involved neural 

circuits, resulting from chronic stress or acute stress elicited by major adverse events, may 

induce malfunction and dysregulation of this information process. This alters interoceptive 

signal processing and results in generation of physical symptoms which in turn may facilitate 

stress (Schulz & Vogele, 2015). Past traumatic experiences have further been associated with 

altered neuroendocrine functioning, dysregulation of autonomic reactivity and increased 

responsiveness of the hypothalamic-pituary-adrenal (HPA) axis (Heim, 2000; Nicolaidis, 

Curry, McFarland, & Gerrity, 2004). This has led some researchers to suggest that adverse 

life events, by changing neurobiological processing and related structures, lower arousal 

thresholds and make individuals vulnerable to stress (Young Casey, Greenberg, Nicassio, 

Harpin, & Hubbard, 2008). Vulnerability to stress can elevate the experience of distress in 

response to injury or illness (Young Casey et al., 2008). In addition to physiological changes, 

stressful traumatic life events may influence physical health and symptom reporting through 

mediating health compromising behaviours and negative affect (Schwarzer & Schulz, 2003). 

Coinciding with this, past sexual abuse is associated with higher risk of functional 

gastrointestinal disorders (Paras et al., 2009), and a positive relationship between a history of 

traumatic life events and chronic pain has been found (Young Casey et al., 2008). Disability 

related to chronic pain, associated with interference in physical, social and work ability, has 

also been identified as more pronounced in women with history of intimate partner violence 

(Breivik, Collett, Ventafridda, Cohen, & Gallacher, 2006; Wuest et al., 2008). 

 

1.5 Research questions 
Obesity is associated with a range of comorbid conditions, and people with obesity 

have been found to report more health complaints and to more frequently utilize health 

services (Eslick, 2012; Schneck et al., 2016; Stone & Broderick, 2012; Twells et al., 2012). 

In addition, people with obesity are more vulnerable for psychological distress such as higher 

levels of depressive and anxiety symptoms and increased likelihood of past sexual and 

violent traumatic experiences (Andersen et al., 2010; Grilo, 2006). Although gastric bypass 

result in significant health-benefits in most patients and surgery-related complications are 

rare, the long-term prevalence of side effects is high and patients continue to report a range of 

health complaints after surgery (Adams et al., 2012; Gribsholt et al., 2016; Ma & Madura, 

2015). Physical symptoms may cause psychological distress, and conversely, psychological 



	 15	

symptomatology may influence physical health (Koller, Heitmann, Kussmann, & Lorenz, 

1999). In addition, contextual and psychological factors may modulate the perception and 

reporting of symptoms (Van den Bergh et al., 2015). This thesis seeks to explore some of 

these factors and their possible relation to symptom perception following gastric bypass. The 

relevant research questions are: 

(1) Is there any association between socio-demographic factors and frequency and 

level of perceived symptoms three years after gastric bypass surgery? 

(2) Is level of depressive and anxiety symptoms before and after surgery related to 

symptom perception three years after surgery?  

(3) Is having experienced violent and/or sexual trauma before surgery associated 

with frequency and level of perceived symptoms three years after surgery? 

(4) Do patients’ perceptions of symptoms change from one to three years 

following gastric bypass surgery? 

(a) To what extent are changes in depressive and anxiety symptoms associated 

with change in symptom perception from one to three years after surgery? 
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2 Methods 
2.1 Participants and procedures 

Participants were recruited for the “Oslo Bariatric Surgery Study” (OBSS), an on-

going 10-year prospective study consisting of two cohorts; patients scheduled for bariatric 

surgery (surgical group) and people undergoing a lifestyle modification programme (non-

surgical group). The study is collaboration between the Department of Psychology, 

University of Oslo and Oslo University Hospital. The aim of OBSS is to identify 

psychosocial predictors of behavioural change and weight loss maintenance. The participants 

receive questionnaires prior to treatment (baseline), and post-treatment at one, three, five and 

ten years after surgery. The data used in this thesis stems from complete baseline and one-

year follow-up data from the surgery group. The three-year follow-up assessment is almost 

complete, and therefore these preliminary data were included in some of the analyses. 

 The patients were recruited between February 2011 and September 2013 from the 

Centre for Morbid Obesity and Bariatric Surgery at Oslo University Hospital. Patients 

eligible for surgery are 18-60 years with a BMI≥40 or BMI ≥35 kg/m2 combined with one or 

more obesity-related comorbidities and with previous failed attempts of maintaining weight 

loss. After being approved for surgery, patients were asked by the surgeons to participate in 

OBSS and those who gave informed consent completed a questionnaire with multiple 

measures before surgery. 

With the exception of a psychological evaluation of patients with previous or current 

psychiatric disorder, no routine psychological screening was conducted preoperatively. 

Participants attended a mandatory preoperative educational course consisting of 10 meetings 

(40 hours) dealing with the nutritional, psychological and surgical aspects of bariatric 

surgery.   

 The recruitment process is described in Figure 1. During the study period 728 patients 

(79.4% women, mean age = 46.4, SD 9.6, and mean BMI = 45.8, SD = 6.4) underwent 

surgery. Due to participation in other studies 222 patients were excluded. Of the eligible 506 

patients, 332 consented to participate, whereby 302 answered the pre-treatment questionnaire 

(T1). The response rate based on eligibility was 59.7%, and 91.0% based on consent. Of the 

participants eligible for follow-up, 246 completed the one-year follow-up questionnaire (T2), 

with a response rate of 82.2%. Further, 163 participants have so far completed the three-year 

follow-up questionnaire (T3), with a preliminary response rate of 52.1%. Of the eligible 
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participants, 20.5% has not yet received the T3 questionnaire because it is less than three 

years since surgery. The final sample used in this thesis therefore consisted of 150 Roux-en-

Y gastric bypass (RYGB) patients with full records from pre-surgery, one and three-year 

post-surgery. 

	       
	
	

	

      
       
	
	
	

      
       
 

  

    
       
 

      

       
 

 

     
    

 

 
 

 

      
       
	
	
	

 

 

 

   
      

 

 

      
       
       
 

 

     
	
	
	

  
 

   
     

 

 
 

 

     
 

 

     
       
      

 

       
 

 

     
 

 

     
       
  

 

  
 

 
       
 

 

     

 
 

     

       
      

 

       
 

 

     
       

 

      

 

728 patients scheduled for surgery during 
the recruitment period 
	

506 patients eligible 

302 participants completed the 
questionnaire (T1) 

222 patients not eligible due to 
participation in other studies 

174 patients declined participation 

Figure 1. Flow diagram of the recruitment process 

332 patients consented 

30 participants did not respond 

258 participants completed the 
questionnaire one year after surgery (T2) 

18 participants ineligible: 
• 12 = no surgery 
• 3 = died 
• 1 = withdrawal of consent 
• 2 = data missing 

163 participants completed the 
questionnaire three years after surgery (T3) 

156 participants with complete records 
from T1, T2 and T3 

86 participants did not respond 
1 = died 
64 = not yet received the questionnaire 

7 participants completed T3 but not T1, 
T2 or both 

Study sample = 150RYGB-patients 

6 participants underwent Sleeve 
Gastrectomy 
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2.2 Measures 
Socio-demographic variables included gender, age, educational background, marital 

and parental status, and employment status. Height was measured using an adjustable, wall-

mounted instrument. Weight was measured preoperatively on the day of surgery (T1: Initial 

weight) and at the follow-up consultations one (T2) and three (T3) years after the operation 

using a calibrated platform scale, Seca 635, III (0-300 kg) with patients wearing no shoes and 

light clothing.  

 Body-mass index (BMI) was calculated for each point of assessment as weight in 

kilograms divided by the square of height in meters (kg/m2). Percentage total weight loss 

(%TWL) from T1 to T3 was calculated by the formula [(Initial weight) – (Postop weight)] / 

(Initial weight) x 100 (Brethauer et al., 2015). 

 Symptoms were measured at one-year (T2) and three-year follow-up (T3). Participants 

were asked: “Have you experienced any side effects / changes after the operation that have 

affected how you eat or being physical active?” followed by 11 different side effects/changes: 

change of taste, dumping, pain, do not fancy food, increased feeling of hunger, easily feeling 

full, vomiting, heartburn, tiredness/fatigue, diarrhoea and, constipation (see Appendix A). 

The response categories were no (1), a bit (2), some (3), quite a lot (4), much (5), and 

extremely much (6). The total impact of side effects/changes (hereafter called symptoms) on 

behaviour was measured as the mean response across the 11 symptoms. Dichotomized 

variables were computed to measure the presence or absence of each symptom. Cut-off for 

presenting with a symptom was set to 2 (a bit), and the total number of symptoms was 

calculated as the sum of present symptoms. Change from T2 to T3 was measured for each 

symptom separately, total impact of symptoms and total number of symptoms. This was done 

by subtracting the response at T2 from the response at T3, yielding difference scores where a 

positive value represents an increase in perceived symptom and a negative value equals a 

decrease.  

 Anxiety and depressive symptoms, measured at all time points were assessed by using 

Hospital Anxiety & Depression Scale (HADS, Zigmond & Snaith, 1983) (see Appendix B). 

HADS is used to measure the degree of depressive and anxiety symptoms among patients 

with somatic symptoms/chronic disease. It has been found to be a valid and reliable 

instrument widely used in different settings (Bjelland, Dahl, Haug, & Neckelmann, 2002). 

HADS obtains measures on seven items reflecting experienced symptoms of depression (e.g., 

“I still enjoy the things I used to enjoy”) and seven items reflecting experienced symptoms of 
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anxiety (e.g., “I feel tense and ’wound up’ ”). Items were recoded to 0 (not at all) to 3 (very 

often) (some items were reversed), yielding a depressive symptom sum score (range, 0-21), 

and an anxiety symptom sum score (range, 0-21), with higher scores indicating higher degree 

of symptoms. Difference scores were calculated to measure change in depressive and anxiety 

symptoms across time. This was done by subtracting the response at T3 from the response at 

T2, yielding difference scores where a positive value represents an increase in symptoms and 

a negative value equals a decrease. 

The experience of violent and/or sexual traumatic life events was measured 

preoperatively as part of a list assessing 17 negative, stressful life events (see Appendix C). 

Four items were selected as they asked specifically about past experience with violent- and/or 

sexual negative life events relevant to the research question. Participants were asked to tick of 

whether they had experienced the event (1) or not (0). The four life events listed were: Being 

subjected to violence (“Been subjected to violence, attack, been kicked or beaten”), threats of 

violence (“Been threatened or subjected to the use of weapons such as knife or gun”), forced 

sexual acts (“Forced or threatened to perform sexual act, for example rape or attempted 

rape”) and/or uncomfortable sexual experience (“Subjected to other involuntary or 

uncomfortable sexual experience”). The participants’ responses yielded a trauma score 

(range, 0-4) where 0 indicates having experienced no sexual and violent trauma and 4 

indicates having experienced all four types of traumatic events.  

 

2.3 Ethical considerations  
All participants were given written and oral information about the study before giving 

their written consent. The study was approved by the Data Protection Supervisor, the 

Regional Committee for Medical and Health Research Ethics (2012/17028), South-Eastern 

Norway, and the Privacy Ombudsman for Research at Oslo University Hospital.  

 

2.4 Attrition analyses 
Attrition analyses were done comparing those who only responded preoperatively to 

those who responded both at T1 and one year after surgery, and those who responded at T1 

and T2 to the study sample who responded at all three time points. There was no difference in 

any of the study variables between the sample that only responded pre-surgery and the 

sample that responded both pre-surgery and one year after surgery. However, the participants 

with complete records from all three time points reported less impact of symptoms on eating 
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behaviour and physical activity than patients who only responded before and one year after 

surgery (t(227)=3.03, p=.003). Further, more perceived fatigue (p=.008), dumping (p=.005) 

and experience of easily feeling full (p=.047) was significantly related to drop-out. 

 

2.5 Statistical analyses 
Descriptive statistics were used to derive means, standard deviations and frequencies 

for descriptive analyses of the study variables. Independent t-tests and one-way ANOVA 

were used to test for group-differences in total frequency and impact of symptoms at T3 

where the socio-demographic variables were categorical with two or three levels. For 

continuous socio-demographic variables Pearson’s correlation coefficients were calculated. 

To test for the assumption of normality, skewness and kurtosis statistics were calculated and 

acceptable values set to between +2 and -2 (George & Mallery, 2006, p. 99). Data was 

checked for possible significant outliers and the assumption of homogeneity of variance was 

tested for by using Levene’s test for homogeneity of variance (Pallant, 2010, pp. 241-242). 

To explore the strength and direction of potential relationships, Pearson’s correlation 

coefficients between past traumatic events (T1), depressive and anxiety symptoms (T1, T2 

and T3) and the individual symptoms and the total number and impact of symptoms (T3) 

were calculated. Postoperative weight loss has been associated with level of depressive and 

anxiety symptoms (Karlsson et al., 2007), and with rates of complications, which may 

influence symptom patterns (Maggard, 2005; Schernthaner & Morton, 2008). Partial 

correlations were therefore used, controlling for percent total weight loss (%TWL). Percent 

total weight loss was based on self-reported weight instead of objective weight at T3 due to 

missing data in the objective measures. Subjective weight highly correlated with objective 

weight (r=.95). Partial correlations between .1 and .3 are reported as small, .3-.5 as medium 

and >.5 as large, according to (Cohen, 1988, pp. 77-81). 

Paired samples t-tests were used to analyse potential change in degree of perceived 

symptoms and depressive and anxiety symptoms across time. As a non-parametric alternative 

to the paired samples t-test, applicable to nominal data, McNemar’s tests were conducted to 

assess if there was a change in the proportion of patients reporting each symptom at T2 and 

T3 (Pallant, 2010, p. 221). 

 Partial correlations were then conducted to assess relationships between change (T2-

T3) in depressive and anxiety symptoms and change (T2-T3) in perceived symptoms and 

total frequency and impact of symptoms.   
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Pre-surgery level of depressive and anxiety symptoms may influence post-surgery 

change in physical symptoms (Edwards et al., 2007), as well as anxiety and depression 

symptoms (Damen et al., 2011). To examine if change in depressive and anxiety symptoms, 

independent of baseline level and %TWL, uniquely predicted change in symptom perception, 

multiple linear regression analyses were conducted. Dependent variables with change scores 

that were significantly (p<.05) associated with change in depressive and/or anxiety symptoms 

between T2 and T3 were used as criterion.  

 Due to possible collinearity issues, Pearson’s correlation coefficients between the 

independent variables were calculated. In addition, collinearity diagnostics were done and 

acceptable Variance inflation factor (VIF) was set to <10 and Tolerance to <.10 (Pallant, 

2010). Further, the variables were examined in accordance to the assumptions of normality, 

linearity, homoscedasticity, and independence of residuals (Pallant, 2010, p. 151). 
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3 Results 
The majority of the 150 participants were women (75%), mean age was 49 years 

(range, 24-65). Around 50% reported 10-12 years at school, 20% had equal to or less than 9 

years at school and 30% had higher education ≥ 12 years (college/university). The part or full 

time employment rate was 68.5%. The majority (70%) were in a relationship or married and 

83.7% had one or more children. The participants’ mean weight measured on the operation 

day was 128kg (range, 85-196). The mean BMI was 44.5 kg/m2 (SD=5.78) measured before 

surgery and 30.4 kg/m2 (SD=5.59) measured three years after surgery. Mean percent total 

weight loss was 29.3% (SD=9.47, range, -2%-53%).  

 

3.1 Perceived symptoms  
One year after surgery, 98.7% (148/150) reported to experience at least one symptom, 

and all patients reported one or more symptoms three years after surgery. Patients reported on 

average 6.21 (SD=2.20) symptoms at T2 and 6.55 (SD=2.14) symptoms at T3. The mean 

total impact of symptoms on physical activity or eating behaviour was 2.19 (SD=.59) one 

year after surgery and 2.25 (SD=.60) three years after surgery. The most frequent symptoms 

reported was dumping (T2: 91.3%, T3: 97.3%), easily feeling full (T2: 94.7%, T3: 91.3%) 

and fatigue (T2: 77.3%, T3: 78.4%). These were also the symptoms reported to have highest 

impact on their behaviour: easily feeling full (T2: M=4.09, SD=1.28, T3: M=3.68, SD=1.47), 

fatigue (T2: M=2.70, SD=1.50, T3: M=2.88, SD=1.51) and dumping (T2: M=2.81, SD=1.22, 

T3: M=2.80, SD=1.09).  

 Employment status was the only socio-demographic variable associated with total 

frequency and/or impact of symptoms three years after surgery. Being unemployed (M=3.38, 

SD=.72) was associated with greater total impact of symptoms on eating behaviour and 

physical activity compared to being employed (M=2.11, SD=.51, t(146)=2.59, p=.027). 

 

3.1.1 Associations between independent variables and perceived symptoms 
There were small to medium positive associations between symptoms of depression 

and anxiety before, one and three years after surgery and total number and impact of reported 

symptoms at T3. Partial correlations between the independent variables and the outcome 

measures, controlled for total weight loss, are presented in Table 2.  
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Table 2: Partial correlations between the independent variables pre-surgery, one and three years after surgery 
and perceived symptoms, total frequency and impact of symptoms at T3, controlled for %TWL (n=127) 

Symptoms T3    Anxiety symptoms  Depressive symptoms Types of 

trauma   T1  T2  T3  T1  T2  T3 

Change of taste  .10 .11 .05 .02 .16 .20* -.02 

Dumping .21* .23** .30*** .10 .16 .34*** .26** 

Pain .34*** .36*** .45*** .18* .29*** .34*** .17* 

Do not fancy food  .29*** .39*** .38*** .15 .37*** .42*** .15 

Increased hunger .18* .07 .19* .24** -.01 .20* .00 

Easily feeling full .03 .21* .09 .05 .17 .08 .02 

Vomiting .17 .25** .30*** .11 .11 .17* .09 

Heartburn .13 .23** .30*** .09 .21* .17* .12 

Tiredness/fatigue .35*** .33*** .34*** .17* .23** .39*** .16 

Diarrhea .40*** .24** .29*** .29*** .17* .22** .15 

Constipation .05 .12 .15 -.06 .05 .10 .13 

Total frequency .36*** .40*** .43*** .23** .31*** .39*** .12 

Total impact .40*** .45*** .49*** .23** .34*** .48*** .21* 
* p < .05, ** p < .01, *** p < .001. 

 

As outlined in Table 2, there were small to medium positive correlations between 

symptoms of anxiety before surgery and symptoms of diarrhoea, fatigue, pain, do not fancy 

food, dumping, and increased hunger three years after surgery. The same symptoms, in 

addition to heartburn and vomiting, were positively related, cross-sectional, to anxiety 

symptoms at T3.  

There were small positive correlations between level of depressive symptoms 

measured preoperatively and diarrhoea, increased hunger, pain and fatigue three years after 

surgery. There were small to medium cross-sectional associations between the same 

symptoms, in addition to do not fancy food, dumping, change of taste, heartburn and 

vomiting, and depressive symptoms at T3.   

In general, cross-sectional correlations (T3) were stronger than prospective 

associations and relationships between dependent variables and anxiety symptoms were more 

consistent across time than relationships involving depressive symptoms.  

Post-hoc bivariate correlation analyses were conducted to explore the relationships 

between the dependent variables and the only strong correlation was between do not fancy 

food and pain (r=.54, p<.001). 

Around one third (47/150) of the patients reported to have been subjected to violence 

or threats of violence, forced sexual acts and/or had experienced an uncomfortable sexual 
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encounter. Half of these (24/47) had experienced more than one of the mentioned traumatic 

life events. Among the women, 38.1% (43/113) reported at least one of the types of traumatic 

events, and the comparable number for men was 10.8% (4/37). As outlined in Table 2, there 

was a small positive correlation between number of types of trauma and total impact of 

symptoms on eating and physical activity three years after surgery. The experience of more 

types of trauma was also modestly associated with increased dumping and pain. There was a 

small positive correlation between trauma and anxiety at T1 (r=.21, p=.011).  

 

3.2 Change in perceived symptoms 
There was an increase in total number of symptoms reported from one (M=6.21, 

SD=2.20) to three years (M=6.55, SD=2.14) after surgery (t(146)=-2.13, p=.035). Compared 

to T2, more patients reported dumping (p=.012) and increased hunger (p=.011) at T3. There 

was no difference in the total mean impact of symptoms reported at the two different time 

points. The perceived impact of each symptom on the two occasions is illustrated in Figure 2.  

 
Figure 2: Perceived impact of individual symptoms one to three years after surgery (n=139) 

 
 
* p < .05, ** p < .01, *** p < .001 

 

The perceived impact of some of the individual symptoms differed from one to three 

years after surgery. The level of reported experience of “easily feeling full” decreased, and 

there was an increase in perceived impact of heartburn, pain and “increased hunger”. 
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3.2.1 Change in depressive and anxiety symptoms 
Depressive and anxiety symptoms, and changes in these across the different time 

points are described in Table 4.  

 
Table. 4: Descriptive analysis of depressive and anxiety symptoms pre-surgery, one and three years after 
surgery with paired sampled t-tests testing for group differences across the different time points 
 T1  T2  T3  t-test T1-T2  t-test T2-T3 

 n M SD  n M SD  n M SD  n    t  n    t 
Anx. 149 6.95 4.21  150 6.03 4.00  148 6.86 4.38  149 -3.30***  148 2.82** 

Depr. 149 5.40 3.54  150 3.07 3.15  148 3.68 3.55  149 -7.46***  148 2.25* 

* p < .05, ** p < .01, *** p < .001, Depr. = depressive symptoms, Anx. = Anxiety symptoms  

 

As outlined in Table 2, there was a significant decrease in symptoms of anxiety and 

depression from before surgery to one year after surgery. There was also a significant 

increase in depressive and anxiety symptoms from one to three years after surgery. While 

symptoms of anxiety increased to nearly the same level as preoperatively, depressive 

symptoms remained at a lower level compared to before surgery (t(146)=-5.60, p<.001). This 

is illustrated in Figure 3. 

 
Figure 3: Change in symptoms of anxiety and depression from pre-surgery to three-year post-surgery 

 
 

Change scores in depressive and anxiety symptoms between T2 and T3 are used in further 

analyses because it is parallel in time with change scores in perceived symptoms. 
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3.3 Predicting change in perceived symptoms 
There was no association between change in depressive and anxiety symptoms and 

change in mean total number of symptoms from one to three years after surgery, controlled 

for percent total weight loss. There was a small positive correlation between change in total 

impact of symptoms and change in anxiety (r=.27, p<.001) and depressive (r=.18, p=.037) 

symptoms. For which symptoms change in impact correlated with change in depressive 

and/or anxiety symptoms were further explored (Table 5).  

 
Table 5: Partial correlations between change in symptoms of anxiety and depression and change in perceived 
symptoms from one to three years after surgery, controlled for %TWL (n=126) 

* p < .05, ** p < .01, *** p < .001 

 

As presented in Table 5, an increase in level of anxiety symptoms was associated with 

an increase in impact of pain and vomiting from one to three years after surgery. Increased 

levels of depressive symptoms were related to increased impact of tiredness/fatigue and 

vomiting. The correlations were small to medium.  

 

3.3.1 Multiple linear regression analyses 
To further explore the relationship where change in symptoms were significantly 

correlated with change in anxiety and/or depressive symptoms, multiple linear regression 

analyses were conducted. This was done to adjust for baseline level of anxiety and/or 

depressive symptoms which may confound the relationship. Results from the linear multiple 

regression analyses are presented in Table 6. 

Change in symptoms 

T2-T3: 

Anxiety symptoms T2-T3 Depressive symptoms T2-T3 

Change of taste .09 .08 

Dumping .08 .07 

Pain .30*** .09 

Do not fancy food .16 .13 

Increased hunger .06 .08 

Easily feeling full -.01 -.09 

Vomiting .27*** .23** 

Heartburn .15 .14 

Tiredness/fatigue .12 .20* 

Diarrhea .10 -.05 

Constipation .04 .07 
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Table 6: Results from 3 multiple linear regressions with change in pain, change in fatigue/tiredness and change 
in vomiting as criterion 
	   	 	 95 % CI B 

coefficient 
	

	 B β Part corr. P-value lower upper R2 adj. 

  Change in impact of pain (n=136)	 	 	

Percent total weight loss T1-T3 .01 .10 .10 .25 -.01 .03  

Anxiety symptoms T1 .02 .09 .10 .26 -.02 .07  

Change in anxiety symptoms T2-T3 .08 .28 .28 .001 .03 .13 .08** 

	 	 Change in impact of fatigue (n=139)	 	 	

Percent total weight loss T1-T3 -.01 -.05 -.05 .56 -.03 .02  

Depression T1 -.08 -.20 -.20 .02 -.14 -.01  

Change in depressive symptoms T2-T3 .11 .25 .25 .003 .04 .18 .07** 

	 	 Change in impact of vomiting  (n=139)	 	 	

Percent total weight loss T1-T3 .01 .08 .08 .34 -.01 .02  

Depressive symptoms T1 .00 .01 .01 .95 -.04 .04  

Anxiety symptoms T1 .01 .07 .06 .50 -.02 .04  

Change in depressive symptoms T2-T3 .02 .09 .08 .38 -.02 .06  

Change in anxiety symptoms T2-T3 .04 .22 .20 .02 .01 .07 .05* 
* p < .05, ** p < .01, *** p < .001 

 

Adjusted for total weight loss and baseline level of anxiety symptoms, an increase in 

anxiety symptoms from one to three years after surgery predicted an increase in perceived 

pain within the same time period. Degree of baseline anxiety symptoms did not predict 

change in pain. Increased fatigue/tiredness from one to three years after surgery was 

predicted by both higher baseline level of depressive symptoms and increased symptoms of 

depression from T2 to T3. According to the multiple linear regression analysis, change in 

anxiety symptoms from T2 to T3 was the only unique predictor of change in vomiting. 

However, change in vomiting did not meet the assumptions of normality and the distribution 

of residuals suggested a leptokurtic distribution of the dependent variable (Skewness=2.28, 

Kurtosis=14.2). A post-hoc ordinal logistic regression analysis was therefore conducted, 

computing an ordinal change score with the values -1 (T2:vomiting, T3:no vomiting), 0 (no 

change) and +1 (T2:no vomiting, T3:vomiting). This rendered all predictors non-significant. 
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4 Discussion  
 

4.1 Summary of main findings 
This thesis sought to address psychological and socio-demographic factors associated 

with symptom perception and change in symptom perception following gastric bypass 

surgery. To our knowledge, the present study is the first prospective investigation of its kind.  

All patients reported to experience at least one symptom three years after surgery. To 

easily feel full, dumping, and fatigue were the symptoms most frequently reported. These 

were also the symptoms with the highest impact on eating behaviour and physical activity. 

The mean total number of symptoms reported by patients increased from one year to three 

years after surgery. More patients reported dumping and increased hunger three-year post-

surgery compared to one-year post-surgery. There was also a decrease in impact of easily 

feeling full and an increase in impact of pain and increased hunger. 

Unemployment was associated with higher total impact of symptoms three years after 

surgery, and was the only socio-demographic factor related to symptom perception. One-third 

of the patients reported to have experienced violence or threats of violence, forced sexual 

acts, or other uncomfortable sexual encounters. To have experienced a greater number of 

types of trauma was associated with higher impact of pain and dumping three years after 

surgery.  

Higher levels of depressive and anxiety symptoms were consistently, across all time 

points, related to higher total frequency and impact of symptoms three-years post-surgery. 

There was a decrease in depressive and anxiety symptoms from before operation to one year 

after operation, followed by an increase from one year to three-years post-surgery. Increased 

depressive symptoms predicted an increase in fatigue, while increased anxiety symptoms 

predicted an increase in pain. These findings strengthen the assumption of a relationship 

between psychological symptom pressure and somatic symptom perception. 

 

4.2 Perceived symptoms following gastric bypass surgery 
All patients reported some degree of symptoms three years after surgery. This 

coincides with figures from a recent population-based study of prevalence of side effects after 

Roux-en-Y gastric bypass (Gribsholt et al., 2016). The authors argue that mild symptoms 

represent normal physiological features in bariatric surgery patients (Gribsholt et al., 2016). 
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Easily feeling full, dumping, and fatigue were the symptoms most frequently reported 

after surgery, and the symptoms with highest self-perceived impact on eating behaviour and 

physical activity. This coincides with the literature (Gribsholt et al., 2016; Ma & Madura, 

2015; Mala et al., 2015). Dumping and to easily feel full during meals are related to surgery-

induced mechanical and gut hormonal alterations, and are frequently reported following 

surgery (Ma & Madura, 2015; Miras & le Roux, 2013). These symptoms have significant 

impact on patients’ eating behaviour by means of limiting food-intake and influencing food 

preferences (Goldstone et al., 2016; Miras & le Roux, 2013; Primeaux et al., 2016). Fatigue is 

among the most common long-term self-reported symptoms following bariatric surgery 

(Gribsholt et al., 2016), and is one of the most impairing obesity-related comorbidities, 

influencing functional ability and physical activity (Jarosz et al., 2014).  

 

4.2.1 Change in perceived symptoms after surgery 
The mean total number of symptoms reported increased from one year to three years 

following surgery. Some of the symptoms measured, e.g. diarrhoea, vomiting, constipation 

and pain, are directly or indirectly related to complications (Greenstein & O'Rourke, 2011). 

Our findings are contrary to what would be expected as previous studies find most 

complications to occur and cease early after surgery (Greenstein & O'Rourke, 2011). 

However, this may partly be explained by reoccurrence of comorbidities such as bodily pain 

(King et al., 2016) and disordered eating (Kalarchian et al., 2014) or late occurring 

complications (Abell & Minocha, 2006; Siddique & Feuerstein, 2014). Increased number of 

reported symptoms may also be explained by how the symptoms were measured. The 

patients were asked to report symptoms that have affected their behaviour “after surgery”, 

which may be interpreted as a task of recollection rather than an inquiry to reveal their 

present state. Retrospective accounts of symptoms, compared to prospective, have been 

found to be related to over-reporting (Kolk et al., 2003).  

Patients reported to less easily feel full and to experience increased hunger from one 

to three years after surgery. There was also a higher number of patients reporting increased 

hunger three-year post-surgery compared to one-year post-surgery. This coincides with 

research showing that bariatric surgery patients may experience more hunger a while after 

bariatric surgery (McGrice & Don Paul, 2015). This has been associated with the return of 

pre-treatment eating habits (Johnson Stoklossa & Atwal, 2013; Stewart, Olbrisch, & Bean, 

2010). Himpens and colleagues (2006) found a decrease in craving for sweets and feeling of 
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hunger one year after bariatric surgery, but reappearance in both, three-year post-surgery. 

Patients may also with time experience decreased satiety and fullness, which has been 

associated with dilation or stretching of the restricted stomach pouch that might reduce the 

effects of early satiety allowing for larger food intake (McGrice & Don Paul, 2015; Shah et 

al., 2006). This is in accordance with findings showing that patients’ energy intake increases 

with time following bariatric surgery (Sarwer, Dilks, & West-Smith, 2011; Sjostrom et al., 

2004). 

The perceived impact of heartburn increased after surgery. Obesity is related to the 

development of gastro-oesophageal reflux disease whereby heartburn is one of the most 

prominent symptoms (El-Hadi, Birch, Gill, & Karmali, 2014). However, these symptoms 

tend to alleviate after surgery and Roux-en-Y gastric bypass is the procedure with most 

pronounced association with alleviation of symptoms (El-Hadi et al., 2014; Frezza et al., 

2002). Although bariatric surgery is associated with remission of pre-existing reflux disease, 

it has also been related to new incidents (Himpens, Dapri, & Cadiere, 2006; Laffin, Chau, 

Gill, Birch, & Karmali, 2013). Increased impact of heartburn may also reflect return of 

unhealthy pre-treatment eating habits (Johnson Stoklossa & Atwal, 2013; Stewart et al., 

2010). Eating too much and too fast has been related to heartburn after surgery 

(Kunnskapssenteret, 2014). Heartburn was the least prevalent symptom one-year post-surgery 

and the increase may also be due to regression to the mean. 

The number of patients reporting dumping increased from one to three years after 

surgery and the impact of dumping remained stable across the two time points. This is 

contrary to what would be expected from previous findings (Laurenius, Olbers, Naslund, & 

Karlsson, 2013; Ma & Madura, 2015; McMahon et al., 2006). Dumping’s multifaceted 

phenomenology may lead patients to interpret ambiguous symptoms as signs of dumping 

(Neff et al., 2013). A qualitative study of women’s experiences following bariatric surgery, 

supports this interpretation. Groven, Engelsrud & Råheim (2012) report that dumping was 

experienced as spatial and temporal ambiguous; it was unpredictable and permeating the 

whole body. Patients were constantly alert to bodily signals, and somatic changes, although 

diffuse, were all attributed to the phenomena of dumping (Groven, Raheim, & Engelsrud, 

2012).  

Impact of perceived pain increased after surgery. Complaints about pain are common 

following bariatric surgery, and half of the patients who visit medical emergency rooms and 

require admission within three years post-surgery, report abdominal pain as the primary 

complaint (Greenstein & O'Rourke, 2011). However, many of the conditions associated with 
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reports of pain; maladaptive eating behaviour, co-occurring food intolerance, constipation, 

diarrhoea and flatus, rarely persist beyond six months past surgery (Greenstein & O'Rourke, 

2011). Pain conditions are common among people with obesity and the increase in impact of 

pain, as was found in the current study, may be related to the return of such comorbidities 

(King et al., 2016). Degree of impact of some pain conditions, e.g. joint and musculoskeletal, 

has been related to body weight and increased impact of pain could be a result of weight 

regain (Tanamas et al., 2013). The present study did, however, not find any significant mean 

increase in weight from one to three years after surgery.  

 

4.3 Socio-demographic factors and symptom perception 
4.3.1 Gender  

There was no gender difference in total frequency and self-perceived impact of 

symptoms three years after surgery. This is contrary to symptom perception theory 

(Goodwin, Fairclough, et al., 2013; Pennebaker, 2000; Petersen et al., 2011) and research 

showing that female gastric bypass patients report more symptoms with greater intensity and 

present with higher hospital admission rates due to symptoms after surgery (Gribsholt et al., 

2016; Morgan et al., 2015; Telem et al., 2015).  

However, women have been found to suffer less post-surgery complications, while 

men, because of their higher BMI and incidents of comorbid conditions, tend to have a higher 

overall complication rate (Stroh et al., 2014). Further, Gribsholt and colleagues (2016) argue 

that some symptoms or complications may be more gender-specific, e.g. anemia, and that the 

exclusion of these from side effect measures poses one possible explanation for lack of 

gender differences. The current study did not measure the suggested gender-sensitive 

symptoms. The findings from the present study should be interpreted with caution due to a 

relatively small sample of men. 

 

4.3.2 Employment status  
Unemployed patients reported higher perceived impact of symptoms. This is in 

accordance with both the literature on symptom perception theory (Goodwin, Fairclough, et 

al., 2013; Kolk et al., 2003; Pennebaker, 1982), and previous empirical evidence from gastric 

bypass patients (Gribsholt et al., 2016).  

People with obesity are more likely to be unemployed (Akil & Ahmad, 2011; 

Härkönen, Räsänen, & Näsi, 2011), and being unemployed has been associated with poorer 
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mental and physical health (Paul & Moser, 2009; Pharr, Moonie, & Bungum, 2012). Factors 

such as low income, loss of self-esteem, social isolation and adverse health behaviours have 

been suggested as possible mediating mechanisms (Bartley, 1994). However, higher impact 

of symptoms on behaviour may also impede patients from holding a job (Jusot, Khlat, 

Rochereau, & Serme, 2008). 

Further, the relationship between unemployment and higher overall impact of 

symptoms, may be due to lack of stimulating environments, associated with increased 

somatic attention and subsequent symptom reporting (Goodwin, Fairclough, et al., 2013; 

Kolk et al., 2003). The potential existence of shared underlying phenomena that affect both 

employment status and symptom reporting cannot be dismissed.  

 

4.4 Traumatic events and symptom perception  
One-third of the patients reported to have experienced past sexual and/or violent 

traumatic life events. To have experienced more types of traumatic events was associated 

with higher total impact of symptoms, and more perceived pain and dumping three years after 

surgery. This coincides with Pennebaker’s (2000) hypothesis that stressful, traumatic life 

events may influence symptom perception.  

In general, people who have been exposed to such stressful life events report more 

physical health complaints (Katon, Sullivan, & Walker, 2001; Schulz & Vogele, 2015; 

Zoellner et al., 2000). They are more likely to experience pain (Paras et al., 2009; Young 

Casey et al., 2008), and to report pain-related disabilities that may interfere with physical, 

social, and work-related activity (Breivik et al., 2006; Wuest et al., 2008). To our knowledge, 

no studies have explored the relationship between previous traumatic events and symptom 

perception, within a bariatric surgery population. 

The association between past trauma and pain perception is mediated by alterations in 

the neuronal (Schulz & Vogele, 2015) and endocrine system (Nicolaidis et al., 2004). 

Neuroendocrine dysregulation may lower the threshold for detecting bodily distress and 

increase responsiveness to threatening or stressful stimuli. Thereby it may predispose 

individuals to experience and report more pain (Young Casey et al., 2008). 

People with obesity are more likely to have prior history of sexual and/or physical 

abuse (Bentley & Widom, 2009; Rohde et al., 2008). The relationship between such stressful 

life events and obesity has partly been explained by health compromising behaviours, e.g. 

overeating and emotional eating (Boynton-Jarrett et al., 2012). Overeating is associated with 
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increased reports of dumping (Richardson et al., 2009); eating too much and too fast is one of 

the main factors that triggers dumping (Berg & McCallum, 2016; Mala et al., 2015). A higher 

tendency towards overeating and/or emotional eating in patients with past trauma may 

explain why history of traumatic events was associated with more dumping in this study. 

Further, anxiety symptoms may mediate the relationship between past trauma and 

symptom perception (Boynton-Jarrett et al., 2012; Schwarzer & Schulz, 2003). However, in 

this study, the relationship between anxiety symptoms and traumatic events was weak and 

past traumatic events may thus represent a unique contributing factor in symptom perception.  

 

4.5 Negative affect and symptom perception 
Depressive and anxiety symptoms were consistently, both prospective and cross-

sectional, positively associated with the total number and total impact of symptoms three 

years after surgery. This is in accordance with symptom perception theory (Goodwin, 

Fairclough, et al., 2013; Kolk et al., 2003; Petersen et al., 2011), previous findings from 

community-based studies (Katon et al., 2001) and studies of other clinical populations 

(Katon, Lin, & Kroenke, 2007; Koller et al., 1999). Few studies have investigated these 

associations in bariatric surgery patients. Nevertheless, our findings coincides with studies of 

pain perception following bariatric surgery (Aceto et al., 2016; King et al., 2016). 

The physiological changes associated with gastric bypass surgery are expected to alter 

the experience of fullness during meals, to suppress hunger, result in dumping and to change 

patients’ taste and food preferences (Ma & Madura, 2015; Miras & le Roux, 2013). Easily 

feeling full, increased hunger and change of taste, were among the symptoms that correlated 

most weakly and inconsistently with depressive and anxiety symptoms in the present study 

(Ma & Madura, 2015; Miras & le Roux, 2013). The perception of these symptoms may be 

less influenced by cognitive-perceptual processes related to negative affect, due to the 

symptoms’ inherent higher degree of unambiguity (Van den Bergh et al., 2015). Patients are 

introduced to these potential changes and side effects in the pre-treatment educational course, 

which may make the symptoms more easily to detect and interpret. As most patients 

experience such changes, there may also not be enough variation in the sample to see an 

effect. 

However, dumping stands out as an exception; it was consistently associated with 

negative affect across all time points. Dumping is associated with the surgery-related 

mechanical and hormonal alterations and is not to be expected to have been present as such 
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before surgery (Mala et al., 2015). Dumping is characterized as a syndrome rather than a 

symptom, featuring numerous manifestations, e.g. nausea, dizziness, feeling unwell, 

sweating, palpitation and diarrhoea (Laurenius et al., 2013; Neff et al., 2013). This render 

dumping a more widespread and systemic symptom with a more ambiguous presentation, 

characteristics that may make it more prone to psychological modulation (Van den Bergh et 

al., 2015). One cannot exclude the possibility that experiences of recurrent dumping may lead 

to increased symptoms of depression or anxiety, but it has been suggested that negative affect 

precede similar gastrointestinal conditions (Goodwin, White, Hotopf, Stansfeld, & Clark, 

2013; Wouters & Boeckxstaens, 2016). This is in accordance with our findings suggesting a 

prospective relationship between baseline negative affect and experience of dumping three 

years after surgery. Nevertheless, directionality cannot be inferred due to possible pre-

existing gastrointestinal conditions with similar symptomatology (Van Oudenhove et al., 

2016; Wu, 2012). 

Other gastrointestinal symptoms; heartburn, vomiting and diarrhoea, were all more or 

less consistently associated with negative affect. The literature on these associations in 

bariatric surgery patients is parse, if at all existing, but the findings from this study coincides 

with the literature from the general population and other clinical populations (Fond et al., 

2014; Haug et al., 2009; Köken et al., 2009; Sanna et al., 2013). Some have suggested that 

gastrointestinal symptoms cause psychological distress (Siegel, Schrimshaw, Brown-Bradley, 

& Lekas, 2010), but it have also been argued that negative affect may lead to gastrointestinal 

symptoms through elevated stress (Hertig, Cain, Jarrett, Burr, & Heitkemper, 2007). 

Diarrhoea and vomiting may co-occur with dumping in some patients (Laurenius et al., 

2013), and diarrhoea and dumping overlap with regards to measurement in this study. This 

may influence our results. 

Lack of dietary adherence and eating habits such as eating too much and too fast, not 

chewing enough, and eating food that is too high in sugar or fat, are related to post-surgery 

vomiting (McGrice & Don Paul, 2015). Anxiety symptomatology is related to binge eating 

and emotional eating (Rosenbaum & White, 2013; Singh, 2014), and it may be that such 

problematic eating patterns mediate the relationship between anxious affect and vomiting 

following surgery. The initial analysis conducted in this study, showed that increased anxiety 

symptoms from one year to three years after surgery predicted increased vomiting. However, 

the post-hoc analysis indicated that the initial results may reflect a Type II error. Closer 

scrutiny of the data showed that a small subset of patients had a substantial increase in both 
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vomiting and anxiety symptoms. This may be of clinical relevance and further research is 

warranted. 

Do not fancy food was among the symptoms that correlated highest with negative 

affect both prospectively and cross-sectional. One possible interpretation is that adverse 

experiences with eating after surgery, e.g. vomiting or dumping, may render some patients 

more anxious to eat. This is in accordance with patients’ own reports following bariatric 

surgery (Groven et al., 2012). In the current study, “do not fancy food” was strongly related 

to pain and it may be that not fancying food reflect fear avoidance due to painful experiences 

related to eating. One may further speculate that the surgery-inflicted restraints on eating 

lessen the reward from food consumption, and lead to both a disliking of an earlier gratifying 

activity and depressive affect.  

Depressive and anxiety symptoms were consistently positively associated with 

perceived fatigue and pain three years after surgery. There is lack of research on the 

association between negative affect and fatigue in bariatric surgery patients, but cross-

sectional and prospective studies of other clinical populations corroborate our findings 

(Edwards et al., 2007; Mattioli, Bellomi, Stampatori, Parrinello, & Capra, 2011; Snekkevik, 

Eriksen, Tangen, Chalder, & Reme, 2014). The positive relationship between negative affect 

and pain perception is persistently found in the general population as well as in different 

clinical settings (Charles & Almeida, 2006; Kroenke et al., 2011). Pre-treatment level of 

negative affect is positively correlated with post-surgery pain intensity and pain-related 

disability across a broad spectrum of surgeries (Castelnuovo et al., 2016; Edwards et al., 

2007; Woo, 2010). This study is one of the first studies to report a prospective link between 

negative affect and perceived pain following gastric bypass surgery. One previous report did 

note that level of depressive and anxiety symptoms before bariatric surgery predicted 

immediate post-operative pain (Aceto et al., 2016). The current results extend those important 

findings by expanding the time frame over which the associations are studied. Further, the 

present study sough to longitudinally explore whether change in negative affect was related 

to change in symptom perception, and found that change in depressive and anxiety symptoms 

were differential predictive of change in fatigue and pain.  

 

4.5.1 Change in negative affect predicts change in perceived symptoms 
There was a decrease in symptoms of depression from before surgery to one-year 

post-surgery. This coincides with findings from a recent meta-analysis (Dawes et al., 2016), 
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and may be explained by improvements in self-esteem, body image and interpersonal 

functioning (Dawes et al., 2016; Ivezaj & Grilo, 2015). A deterioration in improvements of 

depressive symptoms after the first year post-operation is in line with previous findings 

(Karlsson et al., 2007; Mitchell et al., 2014). This may reflect disappointment related to 

unrealistic expectations to the outcome of surgery, reoccurrence of comorbid conditions 

or/and weight regain (Mitchell et al., 2014). That the level of depressive symptoms three 

years after surgery remained lower than pre-surgery levels is in line with previous 

longitudinal findings (Karlsson et al., 2007).  

 Findings also showed a decrease in anxiety symptoms from before surgery to one year 

after surgery. There is a dearth of literature concerned with change in anxiety symptoms 

following surgery and empirical evidence are contradictory (de Zwaan et al., 2011). Our 

results are in accordance with a few previous findings (Andersen et al., 2010; Karlsson et al., 

2007; Tae et al., 2014), but not with others (de Zwaan et al., 2011; Rutledge et al., 2012; Yen, 

Huang, & Tai, 2014). However, the latter studies investigated clinical anxiety and may 

therefore not be comparable. The increase in anxiety symptoms from one year to three-year 

post-surgery is in accordance with Karlsson and colleagues’ (2007) findings, showing a 

relapse following a one-year decrease. However, they found that the level of anxiety 

symptoms remained lower compared to baseline, which is inconsistent with our results 

(Karlsson et al., 2007). That anxiety symptoms increased three years after surgery, in this 

study, may be a result of some patients’ fear to regain weight, or of anxiety symptomatology 

being unrelated to obesity, hence insensitive to weight loss and regain (Andersen et al., 2010; 

Karlsson et al., 2007). 

 

Increased anxiety symptoms predict increased perceived pain 

Independent of weight loss and baseline level of anxious affect, increase in anxiety 

symptoms uniquely predicted an increase in perceived pain. Although there is a lack of 

comparable data, this is corroborated by findings from other clinical populations (Lerman, 

Rudich, Brill, Shalev, & Shahar, 2015; Scott, Kroenke, Wu, & Yu, 2014). Higher level of 

pre-treatment anxiety symptoms has been reported to predict post-surgery increase in pain 

(Edwards, 2007). However, this is not supported by the current study.  

Several mechanisms may explain why increased symptoms of anxiety predict 

increased pain. Anxiety and pain is related to some of the same neurobiological components 

and neurochemical compounds, and elevations in anxiety symptomatology may cause 

physiological alterations effecting modulation of pain (Lerman et al., 2015). The association 
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between heightened anxiety symptoms and increased pain perception may also be explained 

by mediating cognitive-perceptual processes (Lerman et al., 2015; Leung, 2012; Quartana et 

al., 2009). Increased symptoms of anxiety may enhance hypervigilance, which is associated 

with both increased attention towards pain, and decreased ability to inhibit attention to pain-

related stimuli (Howren & Suls, 2011; Woo, 2010). Elevation in anxious affect may also 

increase patients’ susceptibility towards pain-catastrophizing (Woo, 2010). Catastrophizing 

may amplify the experience of pain and increase perceived disability from pain (Scott et al., 

2014). Becoming more anxious may increase worrying, and negative expectations and 

anticipation of pain increase reports of pain (Benedetti et al., 2007; Bingel et al., 2011). 

Further, negative future appraisals may impede patients’ ability to cope with pain 

(Elsenbruch et al., 2012; Planes, Villier, & Mallaret, 2016).  

Adverse painful experiences after surgery, such as complications or recurrent side 

effects, may cause some patients to become anxious and in fear of pain. Such an 

interpretation is corroborated by qualitative reports where bariatric surgery patients describe 

heightened alertness towards bodily sensations resulting from anticipation of adverse 

experiences (Groven et al., 2012). Factors causing both increase in anxiety symptoms and 

pain may exist. Weight regain may result in both recurrence of comorbidities e.g. 

musculoskeletal pain (King et al., 2016) and anxious affect related to fear of excess weight 

regain (Karlsson et al., 2007). 

 

Increased depressive symptoms predict increased perceived fatigue 

To our knowledge, this is the first study to report increase in depressive symptoms as 

predictor of increased fatigue following gastric bypass surgery. In addition, higher levels of 

baseline depressive symptoms predicted greater increase in fatigue postoperatively.  

Similar results have been found in other clinical populations. Edwards and colleagues 

(2007) found higher levels of baseline depressive symptoms to predict more change in fatigue 

post-surgery in patients with burn injury. Barrosso and colleagues (2016) found that greater 

improvement in depressive symptomatology, among HIV-patients, predicted greater 

alleviation in fatigue, in a dose-response manner. The direction of the association is 

uncertain, and conversely it has been argued that fatigue and tiredness contribute to 

development of depression (Edwards et al., 2016). This is supported by findings showing that 

improvements in fatigue reduce symptoms of depression (Rabkin, McElhiney, & Rabkin, 

2011).  
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Depressive symptoms have been related to a cognitive-perceptual tendency towards 

self-focus and rumination, which is related to inflated reports of symptoms (Howren & Suls, 

2011). Rumination has been associated with fatigue (Martin & Alexeeva, 2010). It may be 

that an increase in depressive symptoms render gastric bypass surgery patients more 

susceptible to rumination on somatic experiences, thus lowering the threshold to report 

fatigue. 

These findings also indicate that higher level of pre-treatment depressive symptoms 

predicted increase in fatigue following surgery. Elevated depressive affect before surgery 

may interfere with post-surgery behaviour and adaptive self-management (Edwards et al., 

2007). Patients with high baseline depressive symptoms may be less able to cope with 

lifestyle changes following gastric bypass surgery which may affect physical health. Self-

management abilities have been found to predict both physical health and depressive 

symptoms among patients with various chronic diseases (Cramm & Nieboer, 2012). 

Another possible interpretation is that symptoms of depression and fatigue share a 

common cause. Changed diet and vitamin and mineral deficiencies has been associated with 

fatigue and tiredness after bariatric surgery (Horchner & Schweitzer, 2013; Seeniann & 

Hoegerl, 2009). Iron deficiency has been related to both symptoms of fatigue and symptoms 

of depression, and may represent one such confounder (Rao, 2008). The association between 

fatigue and depressive symptomatology may also be confounded by physical inactivity (Katz 

et al., 2016; Turner et al., 2016). Improvement in physical activity alleviates both fatigue and 

depressive symptoms (Turner et al., 2016).  

The relationship between depressive symptoms and fatigue is intertwined (Leone, 

2010), and studies show that both may act as independent risk factors for each other 

(Skapinakis, Lewis, & Mavreas, 2004). This have led some researchers to suggest fatigue as a 

subcategory of depression (Leone, 2010). It is possible that fatigue and depression co-occur 

as a result of being an expression of a shared underlying psychophysiological condition 

(Koller et al., 1999). However, in this study, depressive symptoms were assessed using 

HADS which was developed to measure depressive symptoms in people with physical health 

problems, whereby elements such as fatigue where excluded from the item-list. Such an 

interpretation may therefore be inconsistent with our findings. Further research is needed to 

elucidate the causal relationship and possible mediating factors explaining associations 

between fatigue and depressive symptoms in gastric bypass patients.  
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4.6 Methodological limitations 
This is a single-centre study with a relatively large sample, including patients who all 

underwent the same procedure done by the same surgeons. However, the study is not without 

limitations. People with obesity represent a group predisposed to a range of physical and 

psychological comorbidities. There were no baseline measures of pre-existing conditions or 

symptoms that could be controlled for. The study was primarily based on self-reported 

measures rather than medical records. Analyses from three years after surgery are based on 

preliminary data and results should be interpreted accordingly. The scale used to assess side 

effects/changes and past sexual and/or violent traumatic life events are not standardized. 

 

4.6.1 Attrition and potential sample bias 
Higher total impact of symptoms, more perceived fatigue, dumping, and “easily 

feeling full” were significantly related to drop out in our study. This may indicate a possible 

underestimation of the frequency and impact of reported symptoms three years after surgery. 

The attrition analyses should be interpreted with caution due to the fact that data from three-

year post-surgery is only preliminary. However, this represents a potential selection bias. 

 

4.6.2 Potential response bias 
The method used to measure symptoms may influence prevalence rates. Reports using 

questionnaires tend to overestimate the prevalence and severity of physical symptoms while 

medical records and clinicians’ ratings tend to underreport (Efficace et al., 2014; Kolk et al., 

2003). Self-report measures may also underestimate psychological symptoms (Deshields, 

Tait, Gfeller, & Chibnall, 1995; Hunt, Auriemma, & Cashaw, 2003). This study may 

overestimate post-surgery symptoms as a result of using self-report measures, and a response 

bias in psychological symptoms towards underreporting is possible. 

 

4.6.3 Validity and reliability of measures 
The formulation of the question regarding perceived symptoms may pose a limitation 

to the validity of the measure. Patients were asked whether they had experienced any side 

effects/changes after operation, which affected their eating behaviour or physical activity. 

They then rated (1-6) to what degree the relevant symptom had impact on their behaviour. 

Firstly, the way the question was put does not allow for distinction between the symptoms’ 

impact on eating behaviour and its impact on physical activity. This may conceal symptoms’ 
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possible differentiated effect on behaviour. However, previous findings from the same data 

set found only a small association between symptom reporting one year after surgery and 

adherence to diet recommendations, and no relationship with physical activity (Lundin 

Kvalem, Bergh, Risstad, & Mala, 2015). 

Secondly, ambiguity in the formulation of the question may have influenced how 

patients rated symptoms. Some may have interpreted the scale as a measure of intensity or 

severity of the symptom rather than as a measure of the extent to which the symptom 

restrains their eating behaviour or physical activity. The intensity of symptoms may be 

independent of degree of impact it poses on behaviour, although the findings mentioned 

above indicate that this may not be the case.  

Thirdly, the question was identical at T2 and T3, posing another possible limitation 

regarding the validity of the measure. Three years after surgery patients were asked of side 

effects or changes experienced to affect their eating and physical activity after surgery. This 

may be interpreted as a question of recollection rather than one regarding their present state. 

It is uncertain to what extent patients interpreted the question in this manner, but if they did, 

it would most likely have influenced the patients’ responses. 

 Symptoms were deemed present if they were rated above 1 (no). This implies that 

having a symptom may indicate all answers between a bit and extremely much. The results 

should be interpreted accordingly. Further, as symptoms were rated based on to what extent 

they had impact on behaviour, some of the patients may not have reported symptoms unless 

the symptoms affected the patients’ eating behaviour or physical activity, yielding 

underestimated reports.  

 Dumping was exemplified and elaborated, in parenthesis, with a range of possible 

symptoms and expressions, which may have influenced reports of dumping in the direction of 

overestimation. In addition, diarrhoea was both presented as a separate symptom and as an 

example of dumping which may have led to further overestimation. The list of symptoms 

used in this study may also be incomplete and it is possible that some relevant symptoms 

have been excluded. However, the response option other was included in the measure, 

although not used in the present study.  

Measures of traumatic life events did not include the number of experienced episodes. 

The scale measured whether one had been subjected to one or more of the different types of 

events. Number of past traumatic events may be related to symptom reporting, but such an 

effect would be concealed by the present approach to measurement. However, Pennebaker 
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(2000) argues that one single traumatic event may be enough to have a lasting effect on 

symptom perception. 

 

4.7 Implications and future directions  
The findings of this study add new insight to our understanding of symptom 

perception following gastric bypass surgery. The self-perceived impact of symptoms 

increased after surgery, and all patients reported to experience some degree of symptoms the 

third year post-operation. This may have implications for preoperative education regarding 

patients’ expectations to the long-term outcome of treatment. Symptoms’ impact on 

behaviour may be influenced by the presence of negative affect. Patients may benefit from 

interventions targeting change of attentional focus and reduced perceived threats from 

symptoms.  

There is a dearth of literature concerned with side effects after bariatric surgery, and 

only a few studies have investigated potential associated factors. Prospective studies with 

longer follow-up periods are needed. Multimethod studies are required to both gather much 

needed prevalence data, and to explore patients’ own experiences of living with long-term 

symptoms. In addition, objective measures of symptoms, e.g. medical records, in 

combination with self-reports, should be emphasised. This thesis is explorative in nature and 

we could only speculate on possible mediating factors underlying the associations between 

negative affect, previous traumatic events, and symptom perception. Further research based 

on theoretical models is needed to elucidate these mechanisms. As past traumatic life events 

and psychological symptoms are highly prevalent in this population further research on this 

field is of clinical relevance.  
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5 Conclusion 
This is one of the first prospective studies to associate psychological symptom pressure to the 

perception of symptoms and their impact on behaviour following gastric bypass surgery. 

Unemployment, elevated negative affect, and a history of traumatic life events were related to 

higher self-perceived impact of symptoms on eating behaviour and physical activity three 

years after surgery. To have experienced traumatic life events may increase reactivity to 

stressful stimuli and lower the threshold for detecting bodily distress. Negative affect may 

elevate patients’ vigilance for detecting potential threatening stimuli, and increase sensitivity 

towards bodily changes. Self-perceived symptoms are important targets for interventions. 

Research with longer follow-up and multiple methods, is needed to further explore the 

mediating role of psychological processes on physical symptom perception. 
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Appendices 
 

Appendix A: Side effects/changes 
 

The scale used to measure side effects/changes one and three years after surgery. Based on 

clinical expertise and developed in collaboration with bariatric surgeons 

33. Have you experienced any side effects/changes after the 
operation that have affected how you eat or being physical 
active?  
(Tick off one box for every question) 

 
No 

 
1 

 
A bit 

 
2 

 
Some 

 
3 

 
Quit a lot 

4 
 
A lot 

 
5 

 
Very much 

6 

Change of taste 
       

Dumping (for ex. Nausea, unwell, dizzy, sweat, diarrhea, palpitation 
after you have been eating) 

      

Pain  
       

Do not want to eat 
       

Increased feeling of hunger 
       

Easily feel full  
       

Vomiting 
       

Heartburn 
       

Tired (fatigue) 
       

Diarrhea 
       

Constipation 
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Appendix B: Hospital Anxiety and Depression Scale 
 

Hospital Anxiety and Depression Scale (HADS) as presented in the questionnaires 

preoperatively, at one and three-years follow-up (D=Depression, A= Anxiety) 

56. Emotions play a key role in most illnesses. Here are some questions on how you feel. For each question, tick the box that best describes your 
feelings during the last week. Don’t overthink the answers – the spontaneous answers are the best. 

 
 

Most of the time 
 

A lot of the time 
 

From time to time Not at all 
 

A I feel tense or 'wound up' 1 2 3 4 

 Definitely as much Not quite so much Only a little 
 

Hardly at all 

D I still enjoy the things I used 
to enjoy 

1 2 3 4 

 Very definitely and 
quite badly 

Yes, but not too badly A little, but it doesn't 
worry me 

Not at all 
 

A I get a sort of frightened feeling as if 
something awful is about to happen 

1 2 3 4 

 As much as I always 
could 

Not quite so much 
now 

Definitely not so 
much now 

Not at all 

D I can laugh and see the funny side of 
things 

1 2 3 4 

 A great deal of the 
time 

A lot of the time 
 

From time to time 
 

Only occasionally 

A Worrying thoughts go through my 
mind: 
 

1 2 3 4 

 Not at all Not often Sometimes Most of the time 

D I feel cheerful: 
 

1 2 3 4 

 Definitely Usually Not Often Not at all 

A I can sit at ease and feel relaxed 1 2 3 4 

 Nearly all the time Very often Sometimes Not at all 

D I feel as if I am slowed down: 
 

1 2 3 4 

 Not at all Occasionally Quite Often Very Often 

A I get a sort of frightened feeling like 
'butterflies' in the stomach 

1 2 3 4 

 Definitely 
 

I don't take as much 
care as I should 

I may not take quite 
as much care 

I take just as much care as ever 

D I have lost interest in my appearance 1 2 3 4 

 Very much indeed Quite a lot Not very much Not at all 

A I feel restless as I have to be on the 
move 

1 2 3 4 

 As much as I ever did Rather less than I 
used to 

Definitely less than I 
used to 

Hardly at all 

D I look forward with enjoyment to 
things 

1 2 3 4 

 Very often indeed Quite often Not very often Not at all 

A I get sudden feelings of panic 1 2 3 4 

 Often Sometimes Not often Very seldom 

D I can enjoy a good book or radio or 
TV program 

1 2 3 4 
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Appendix C: Sexual and/or violent traumatic life events 
 

Life events scale, the assessment of 17 negative, stressful life events, developed at University 

of Tromsø. Used as foundation for the trauma score used in this thesis 

	


