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Summary 

Background and aims: The increasing rate of obesity is evident in both the world in general 

and in Norway. The consequences of obesity are well documented, including diabetes 

mellitus (DM) type 2, cardiovascular diseases, social stigma, and shortened life expectancy. 

Bariatric surgery is the most effective long-term successful treatment for the morbidly obese 

and the only documented treatment to maintain a substantial weight loss in this group over 

time. However, weight regain after surgery is a well recognized problem, also at Oslo 

University Hospital (OUH) Aker. Weight loss after bariatric surgery has a major positive 

impact on both somatic and mental health. Simultaneously, weight regain is shown to 

deteriorate these positive effects. Thus, an adequate follow-up regimen to avoid substantial 

weight regain is important to establish. Health related quality of life (HRQoL) is known to be 

poorer in morbidly obese subjects compared to the population norm, to improve with a 

significant weight loss and to deteriorate in association with the magnitude of weight regain. 

The purpose of the present study was to investigate whether additional follow-up prevents or 

lessen the degree of weight regain and whether it has a positive effect on HRQoL compared to 

controls who receive usual postoperative care.  

Subjects and methods: Recruitment letters were sent to 714 eligible participants 14 months – 

2 ½ years after Roux-en-Y gastric bypass (RYGBP) surgery from 2008 – 2010 for 

participation in a two-year study. Participants were randomized into a control and an 

intervention group according to sex and percentage of excess weight loss (EWL).The 

intervention was mainly based on group meetings, 16 in total. Results are based on data from 

individual study visits at baseline, 4 and 24 months. Food diaries to assess energy intake and 

the Medical Outcomes Study 36-item Short-Form Health Survey (SF-36) questionnaire to 

assess HRQoL were collected together with measures of weight and waist circumference. The 

study was approved by The Privacy Ombudsman, The Regional Committee of Medical 

Ethics, and Biohealth Norway.  

Results: A total of 166 participants (23.2%) were recruited to the study. The completion rate 

was 93.4% at the 4 month visit and 83.0% at the 24 month visit. From baseline to the 4 month 

visit, the intervention group showed a significant weight increase (p-value = 0.007), whereas a 

tendency to weight increase was seen from baseline to 24 months (p-value = 0.08). There was 
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no significant difference in weight or waist circumference between the control and 

intervention group at 4 months or at 24 months (p-values > 0.05). There was no difference in 

energy intake between the two groups at 24 months (p-value = 0.96) and there was no 

significant association between change in energy intake and change in weight (p-value = 

0.45). HRQoL analyses between baseline and 4 months showed that the intervention group 

had a tendency of decrease in the mental health measure (p-value = 0.09) whereas the control 

group showed a significant decrease in both the total score and the mental health measure (p-

values = < 0.001 for both). No HRQoL score was statistically significant between the groups 

after 4 months (all p-values > 0.05). The control group had a significantly larger decline in 

mental health measure score than the intervention group (p-value = 0.04). No association 

between change in weight and change in any of the aggregated scores of the SF-36 were 

found (all p-values > 0.05). 

Conclusion: The study subjects in both groups showed a tendency to increase their weight 

after 24 months of study and the control group showed a decrease in HRQoL total and mental 

scores. As these factors have been shown to correlate, it is important to prevent as much 

weight regain as possible, both concerning somatic and mental health. Future results from this 

study may reveal whether a group intervention should be a part of the usual care after RYGBP 

surgery or not. 
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1 Introduction 

1.1 Obesity – definition and development 
To describe and classify the degree of obesity, the World Health Organization (WHO) uses a 

weight-for-height index, the body mass index (BMI). It is defined as weight in kilos per 

square meter body mass (kg/m²). The normal range is a BMI between 18.5 – 24.99 kg/m², 

overweight is classified at a BMI between 25.0 – 29.99 kg/m² and obesity is classified at a 

BMI range > 30 kg/m². Further, obesity is divided into three subclasses; class I (BMI 30 – 

34.99 kg/m²), class II (35 – 39.99 kg/m²) and class III (BMI ≥ 40 kg/m²) (1). The increasing 

rate of obesity is evident in both the world in general and in Norway. New estimates from 

WHO is in progress, but the latest projections indicated in 2005 that minimum 400 million 

adults from the age of 15 years were obese and that this number would rise to 700 million in 

2015. Overweight and obesity was considered a disease of affluence which occurred only in 

high income countries, but this has now changed. Overweight and obesity are on the rise in 

low- and middle-income countries, particularly in urban areas (2). The most updated numbers 

on obesity from Statistics Norway is their latest Living-condition research in 2008. It showed 

that among Norwegians above 16 years of age, 12% of the men and 9% of the women were 

obese whereas in 1995 those same numbers were 6% and 5%, respectively (3). These 

numbers are supported by the Nord-Trøndelag Health Study (HUNT). This major survey in 

the Nord-Trøndelag county of Norway was carried out in 1984-1987 (HUNT 1) with a follow 

up in 1995-1997 (HUNT 2) and the last part of this study was carried out in 2006-2008 

(HUNT 3). The development in BMI change is based on data collections from nearly 25 000 

individuals. It shows that in only 11 years from 1984 to 1995, the total BMI has increased 

nearly two units from 24.79 – 26.70 kg/m² (4). A recent report from the HUNT study showed 

that among men, the average BMI (kg/m²) increased from 25.3 (HUNT 1) to 26.5 (HUNT 2) 

and 27.5 (HUNT 3). The corresponding numbers for women were 25.1, 26.2 and 26.9 kg/m². 

In the HUNT 1 study, 50% of the men and 43% of the women had a BMI > 25 kg/m². These 

numbers increased to 75% and 61% respectively in the HUNT 3. The largest increase was in 

the BMI group ≥ 30 kg/m² (5). This shows that the prevalence of obesity has steadily been 

increasing and will continue to be a major health problem.  

 



2 
 

1.1.1 Causes of obesity 

Heredity and environmental influences are both contributors to the development of obesity. 

The causes of obesity are mainly multifactorial, where environmental factors play a 

significant part. However, obesity has a high heritability. The most common genetic variants 

of heritable obesity are so called polymorphisms. These are susceptible genes for developing 

overweight and obesity (6). Studies have shown that genetic factors explain up to 90% of the 

variance in BMI in twin studies and up to 80% in family studies (7). Another review found a 

heritability of weight change 58% in men and 64% in women (8). The development of obesity 

is consequently not, for most people, determined by his or hers genes only. In addition to 

susceptible genes, the right environmental factors must exist (6). WHO attribute the excess 

intake of calories to two main factors: A global shift in diet towards increased intake of 

energy dense foods high in sugars and fat, but low in micronutrients and decreased physical 

activity due to more sedentary work and transportation (2). Overweight and obesity are, in 

addition to genetic factors, associated with physiological characteristics such as age, gender 

and ethnicity, socio-economic status (SES), level of education, psychological conditions, 

social and physical environment and behavioral characteristics such as diet and physical 

activity. Chronic conditions are also linked to overweight and obesity. Such conditions 

include arthritis, high blood pressure, diabetes mellitus (DM) and anxiety or other 

psychological disorders (9). The amount of energy intake and level of activity, expressed as 

energy expenditure, is an important predictor of BMI. An imbalance between energy intake 

and energy expenditure, i.e. energy intake exceeds energy expenditure, results in a higher 

BMI (9). Physical activity appears to be lower in obese individuals, and one study found that 

leisure-time physical activity was nil in 46.7% of the obese women (10). Another study 

among men, investigating the association of dietary and behavioral factors with gain in waist 

circumference, showed that an increase in vigorous activity and weight training both were 

associated with a decrease in waist circumference (11). Gender and age are also known to be 

significant predictors of weight. BMI tends to increase with age, and males have larger 

average BMI’s than their female counterparts (9). This difference seems to be evident up to 

the age of 80 years. In the age group 80+, females tend to have a greater average BMI than 

the males (5). On the contrary, in females with an anxiety or mood disorder, a higher BMI 

was found among them compared to their male counterparts. SES and level of education are 

inversely related to BMI both for men and women and play a substantial role in explaining 

differences in BMI among different groups of society (9). 
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In the media in particular and among people in general, there is a great interest in the debate 

concerning high-protein/low-carbohydrate versus traditional low-fat diets. The media 

discussions focus on which of the diet regimens is the best to loose weight and/or to maintain 

a healthy weight. The popular high-protein/low-carbohydrate diets seem to have a greater 

short-term effect on weight loss, but with no difference achieved after one year. There is also 

little evidence on the long term effect and safety of these diets (12). One study compared the 

effect on weight loss in four different popular diets after one year of intervention. They only 

found a significant difference in mean weight loss between two diets; the Atkins diet (very 

low in carbohydrate) and the Zone diet (low in carbohydrate). On the other hand, there was no 

significant difference between the diet very low in carbohydrates (Atkins) and the diet very 

high in carbohydrates (Ornish) (13). Other studies have investigated the dietary pattern of 

people who maintain an optimal body weight in an obesogenic environment. Prospective 

studies of large samples have shown that a high intake of carbohydrates and fiber is 

associated with a greater probability of maintaining an optimal body weight. An increment in 

trans fatty acid intake and a higher intake of protein from red and processed meat and poultry 

has been linked to weight gain and an increase in waist circumference (11, 14, 15). 

In comparison to the multifactorial causes of obesity, monogenetic causes of obesity are much 

more rare and the most frequent monogenetic mutation, in the melanocortin 4 receptor 

(MC4R), has a frequency of about 5 % in obese adults with a BMI > 40 kg/m² (16, 17). There 

are five known genes where mutations may occur and lead to monogenic forms of obesity in 

humans. Over 100 gene variants of the MC4R are known and 42 different functional 

mutations are described. There are variants found in both lean and obese subjects, others are 

only found in lean or only found in obese subjects. This suggests that the MC4R gene may 

influence body weight in several ways. There is still no causal therapy to treat this condition 

(6, 18). The other four mutations are in the gene coding for leptin production causing leptin 

deficiency, mutation of the leptin receptor gene, mutations in the gene for producing the 

peptide proopiomelanocortin (POMC) and prohormone convertase 1 (PC1) (6).  

Factors during pregnancy are also believed to affect the offspring’s risk of developing 

overweight and the metabolic syndrome as adult. The probabilities of such conditions depend 

on genetic susceptibility of the individual, but are also affected by both pre- and postnatal 

factors (19, 20). Gestational DM and DM 1 are associated with a higher risk for the offspring 

to develop overweight as an adult. The hypothesis is that maternal glucose leads to 
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intrauterine hyperglycemia and hence hyperinsulinemia in the fetus. This may affect the 

development of the fetus. Offspring of women with diet-treated gestational DM or DM 1 were 

found to have doubled risk of overweight compared to offspring of pregnant women who 

were not exposed (19). 

1.1.2 Consequences of obesity 

The effects of overweight have been known for more than 2000 years when Hippocrates 

discovered that “sudden death is more common in those who are naturally fat than in the 

lean”. The consequences of obesity are today well documented and recognized and are often 

termed the comorbidities of obesity. These included widespread diseases like DM type 2, 

hypertension, atherosclerosis, dyslipidemia, and supplementing a range of heart diseases, 

sleep apnea, gallbladder disease, stroke, sudden death and shortened life expectancy, arthritis 

of weight-bearing joints, nonalcoholic fatty liver disease (NAFD), infertility, some cancers, 

social stigma, and psychological problems (figure 1). In addition are physical problems 

prominent such as the inability to move greater distances without motorized transportation, to 

put on socks, to tie shoelaces, to cut toenails and to fit in small airplane seats (21).  

When obesity is present, the fat cells are enlarged which in turn leads to increased secretion of 

free fatty acids and several peptides. Importantly, the adipose tissue is an endocrine organ 

(21). As the adipose tissue is an endocrine organ, it has a substantial role in the development 

of DM type 2. The Nurses Health Study found that the relationship between BMI and the risk 

of DM to be increasing exponentially with increasing BMI. The study showed that women 

with a BMI ≥ 35 kg/m² had a relative risk (RR) increase of 93.2 of developing DM type 2 

compared to women with a BMI < 22 kg/m² (RR = 1.0). Weight gain per se also increases the 

risk of developing DM regardless of the initial BMI, whilst weight loss decreases the risk 

(22). Results from a large Dutch cohort study also showed that persons who gained a 

substantial amount of weight (> 6 kg) during 5 years more than doubled the risk of DM 

compared with persons who had a stable weight (± 2kg). This study also showed increasing 

Odds Ratios (OR) with increasing BMI (23). WHO predicts that deaths related to DM will 

increase by over 50% worldwide in the next 10 years (2). Lipid abnormalities and coronary 

artery disease are also correlated with an increase in BMI in relation to an increase in 

triglycerides and decrease in “the good cholesterol” high density lipoprotein (HDL). Blood 

pressure is also often increased in obese subjects. High blood pressure leads to hypertrophy of 
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the heart which in turn leads to a thickening of the ventricular wall and thus a larger heart 

volume. This increases the risk of developing a heart disease (21). Heart disease and stroke 

are the world’s number one cause of death, killing 17 million people every year (2). Certain 

forms of cancer are also significantly more prominent in people with overweight and obesity 

and several of them are also linked to endocrine disturbances. In women, cancers of the 

reproductive system (the endometrium) are related to increasing BMI and increasing estrogen 

production as well as postmenopausal breast cancer. Among other cancers who are linked to 

an increasing body fatness are cancers in the colon, rectum, gallbladder, pancreas, and 

kidneys (24). Other consequences of an altered endocrine secretion are hirsutism in women 

and irregular menses and reduction in fertility rate (21). 

 

Figure 1. Medical consequences of obesity. NAFLD = nonalcoholic fatty liver disease, CVD = cardiovascular 
disease, GB disease = gallbladder disease. Adapted from Bray (21).  

1.2 Bariatric surgery 
Oslo University Hospital (OUH), Aker started performing bariatric surgery in 2004 and had 

26 surgeries carried through that year. Since then the number of patients who have undergone 

surgery have steadily increased, and in the last two years stabilized at around 250 surgeries 
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per year. To be considered for surgery, the candidate must meet certain criterions. The patient 

must suffer from either extreme obesity, defined by a BMI ≥ 40 kg/m² (class III), or a BMI ≥ 

35 kg/m² (class II) with additional comorbidities related to the overweight which are likely to 

be significantly improved by bariatric surgery. Such comorbidities include sleep apnea, a 

serious cardiopulmonary condition, DM type 2, arthritis, and hypertension which are poorly 

regulated by antihypertensives. Contraindications for bariatric surgery are mental illnesses 

and abuse of any narcotics or alcohol (25). These conditions are contraindications to bariatric 

surgery because patients must be able to engage in a long-term follow-up. Non-compliance 

with the follow-up schedules can lead to serious complications and possible death (26). Thus, 

severe mental and/or cognitive retardation and hyperphagia are also viewed as 

contraindications. Although minor psychological problems are common in morbidly obese 

individuals, they are not found to be a predictor of long-term successful outcome. On the 

other hand, preoperative motivation has been found to be a predictor of weight loss. The 

patient should therefore be examined prior to surgery and evaluated with a view to mental 

health together with the aspects of physical health. Surgical candidates must also have tried 

conventional treatment of obesity before bariatric surgery can be performed (26). The guiding 

age range for the surgical candidates was between 18-60 years of age. This age range has been 

the guiding range since the start at OUH Aker in 2004 (25). However, the South-Eastern 

Norway Regional Health Authority (HSE) will not allow an upper limit of age for granting 

surgeries anymore. This is because an upper age limit of treatment is viewed as age 

discrimination (27). A fixed age limit can not be set based on the evidence available, but 

children with immature skeleton should not undergo bariatric surgery. When it comes to the 

upper age limit, findings have shown that patients over 60 or 65 years has more pronounced 

comorbidities making them less reversible than at a earlier stage/younger age. However, 

patients aged up to 70 years have been documented to have a beneficial effect of the surgery 

on weight and some comorbidities (26).  

At OUH Aker there are two types of bariatric surgery performed. One alternative is a 

restrictive surgery (gastric sleeve) and the other alternative is a combination of both restrictive 

and malabsorptive surgery (gastric bypass and duodenal switch). The latter category is by far 

the most common type of bariatric surgery at OUH Aker (27). Among the combination 

surgeries, gastric bypass is the most common type in Norway (28). Gastric bypass is the 

preferred surgery for patients with a BMI of 40-50 kg/m². In patients with a BMI between 50-

60 kg/m², gastric bypass and duodenal switch are both considered, and in patients with a BMI 
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> 60 kg/m² duodenal switch is the preferred option. This is because the latter surgery causes 

more weight loss (26) and thus is more suitable for the patients in the highest BMI category. 

Restrictive surgeries cause a limited food intake due to reduction in gastric capacity and thus 

a quickly filled stomach. The malabsorptive surgeries interrupt with normal digestion and 

absorption of nutrients and thus limit the amount of calories absorbed. The expected excess 

weight-loss (EWL) after restrictive and malabsorptive surgeries is 60-80% (26, 29). The word 

excess refers to the amount of weight above the normal range of the BMI scale defined by 

WHO (1). Thus, weight is in excess from BMI 25 kg/m² (initial weight - weight at BMI 25 

kg/m²). It is normal to indicate the EWL as a percentage of the excess weight lost 

((preoperative weight – current weight)/(preoperative weight – weight at BMI 25 kg/m²) x 

100) (30). An EWL of minimum 50% maintained for at least five years after surgery is 

viewed as a success (26, 28). Some publications indicate the weight loss as a percentage or 

part of the total weight. Bariatric surgery is the most effective long-term treatment for the 

morbidly obese (28, 29). 

1.2.1 Roux-en-Y gastric bypass surgery 

Roux-en-Y gastric bypass (RYGB) is the most common surgery in Norway and is performed 

at every hospital who offers bariatric surgery (28). It is also the most common bariatric 

procedure worldwide (26). The procedure is both restrictive and malabsorptive with a high 

degree of restriction and moderate malabsorption. The gastric capacity is reduced by 90-95% 

to a pouch containing 15-30 mL, the rest of the stomach is left as a “blind” pouch. After this 

surgery is performed the pyloric sphincter is not a part of the digestion system anymore, 

hence the control mechanism for the pace of food from the stomach to the intestine is gone. 

The fundus, corpus and antrum of the stomach are also left out. The small gastric pouch is 

anastomosed with the distal end of the jejunum (26, 28). This limb is called Roux limb or 

alimentary limb and carries the ingested food. The limb which carries digestive enzymes and 

drains bile is called the biliopancreatic limb. The biliopancreatic limb includes, in addition to 

bile acids and digestive enzymes, the duodenum and proximal part of jejunum. This limb is 

connected to the “blind” pouch of the stomach (figure 2). Digestion takes place when these 

limbs are connected by an anastomosis of the biliopancreatic limb to the alimentary limb and 

creates a common limb. The standard length of the Roux limb is normally 75-100 cm and the 

biliopancreatic limb normally runs until 40 cm distal to the ligament of Treitz’. The common 

limb is  normally 3-3,5 meters long (26, 28, 29). The uptake of several nutrients and calories 
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is reduced due to the small area of the common limb for food and enzymes to be mixed. The 

degree of malabsorption is dependent on where the Roux and biliopancreatic limbs are 

anastomosed to create the common limb. The standard procedure with the Roux limb of about 

75 cm is recommended in patients with a BMI of less than 50 kg/m². In cases of a higher 

BMI, it is recommended to create a Roux limb of 150 cm (long limb) or up to as much as 250 

cm (very long limb) to further induce weight loss and a better weight maintenance. Expected 

EWL after RYGB range from 60-70% (26, 28, 29, 31).  

Figure 2. The Roux-en-Y gastric bypass procedure. A small gastric pouch is separated from the rest of the 
stomach. Food is led through the alimentary limb, bile acids and pancreatic enzymes are led through the 
biliopancreatic limb. The alimentary limb can have different lengths depending on the desired degree of 
malabsorption. The biliopancreatic limb runs until 40 cm distal to the ligament of Treitz’ until two limbs are 
joint together in a common limb for digestion and absorption. From Aasheim ET et.al (28). The illustration is 
made by Ole-Jacob Berge and used with permit ion of article author and The Journal of the Norwegian Medical 
Association. 
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1.2.2 Biliopancreatic diversion with duodenal switch 

Biliopancreatic diversion with duodenal switch, hereafter termed duodenal switch (DS), is not 

performed at every hospital with a bariatric surgery team in Norway, but it is offered at OUH 

Aker (28). The procedure is both restrictive and malabsorptive with moderate food restriction 

and a high degree of malabsorption (26). The gastric capacity is reduced to a pouch 

containing 100-200 ml. The gastric volume is reduced by vertical gastroectomy (figure 3) 

(26, 28, 29). Unlike the RYGBP procedure, the DS preserves the pylorus and about five cm of 

the duodenum. The duodenum is cut proximal to the papilla of Vater which is the exit 

opening to the bile acids and digestive enzymes. Preservation of the pylorus and the proximal 

duodenum is very important for absorption of micronutrients. The distal jejunum is 

anastomosed to the proximal duodenum (duodenal switch) creating an alimentary limb. The 

standard length of the alimentary limb is 200-300 cm. The biliopancreatic limb is created 

when the proximal ileum is anastomosed with the distal jejunum about 100 cm above the 

ileocecal valve, which in turn creates the common limb (26, 32). As the common limb is very 

short, DS is a considerably malabsorptive procedure and the malabsorption of fat, fat-soluble 

vitamins and starch is more pronounced than in RYGBP. Malabsorption of iron, vitamin B12, 

folate and calcium is more pronounced in RYGBP than in DS, but the levels of iron and 

calcium must also be monitored in DS. Expected EWL after DS range from 65-80% (26, 28, 

31, 32). 

The DS may be done in two operations to reduce the risk of adverse effects. In that case the 

first step is to do the vertical gastroectomy and then wait a while before performing step two, 

the duodenal switch (28). In this period weight loss is shown to occur. This first step is also 

performed to decrease the hemodynamic instability during surgery (26). 

DS is known to cause a greater weight loss than RYGBP. One Norwegian study found a 

significantly superior weight loss in patients with a BMI range of 50-60 kg/m² comparing DS 

to RYGBP one year after surgery (32). However, DS has also been associated with a higher 

risk of developing nutritional deficiencies due to the more malabsorptive nature of DS 

compared to RYGBP (26). The DS is also more complicated for the surgeons to execute than 

the RYGBP, but both procedures are regarded as safe with acceptable levels of surgical 

complications and low mortality (26, 32). Thus, DS is mostly performed in patients with a 

BMI > 50 kg/m². This is to enhance EWL for the larger patients and to avoid unnecessary 

complications and adverse effects for those with a lower initial BMI (table 1) (26, 32).  
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Figure 3. The biliopancreatic diversion with duodenal switch procedure. A gastric pouch is separated from the 
rest of the stomach with vertical gastroectomy. The pylorus is kept intact and is anastomosed with proximal 
ileum (duodenal switch). Food is led through the alimentary limb and bile and digestive enzymes from the 
pancreas are led through the biliopancreatic limb. When these limbs are anastomosed, they create a common 
limb of only about 100 cm for digestion and absorption. From Aasheim ET et.al (28). The illustration is made by 
Ole-Jacob Berge and used with permit ion of article author and The Journal of the Norwegian Medical 
Association. 
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Table 1. Examples of excess weight loss after gastric bypass and duodenal switch. 
Data RYGBP DS 
Case Female, 117 kg, 167 cm,  

BMI 42 
 

Female, 150 kg, 167 cm,  
BMI 54 
 

Normal weight, kg (BMI 201-24.9) 56-70   56-70 
Excess weight, kg    47  80 
Expected EWL, kg  28-33 (60-70%2) 52-64 (65-80%3) 
New weight, kg 84-89  86-98 
   
New BMI, kg/m² 30-32 31-35 
1 A lower BMI range of 20 kg/m² was chosen because the optimal BMI range for longevity and avoidance of 
obesity-related diseases have been proven to fall between 20 – 24.9 kg/m² (30, 33).  
2References: (26, 28, 29, 31). 
3References: (26, 28, 29, 31, 32). 

1.2.3 Pre and post surgery routines at Oslo University Hospital Aker 

OUH Aker follows a certain treatment regimen regarding examination of the patients, 

preparations before surgery and post surgery follow-up, based on international guidelines 

(28). Before surgery can be performed, the patient must be evaluated by a surgeon, 

anesthesiologist, nurse and registered dietitian (RD). The evaluation of the patient is based on 

weight development, age when obesity emerged, weight related comorbidities, spirometry, 

life style, expectations and motivation. Possible eating disorders are also examined. In 

addition, anthropometric measures like BMI, weight and waist circumference and blood 

samples are performed and evaluated. If required, other supplemental examinations are 

carried out, e.g. gastroscopy and abdominal ultrasound (28). The family doctor may also order 

a glucose tolerance test (26). The goal is to get a general over view of the patient’s somatic 

diseases, psychosocial situation and the patient’s mortality and morbidity risks during 

surgery. It is important that the patient has enough information to make an informed decision 

on whether to undergo the surgery or not (26). Thus, the patients are taught about the surgical 

procedures, demands to lifestyle changes to obtain a successful surgery, possible 

complications and the follow-up routines at the hospital (28). At the preoperative mandatory 

course at OUH Aker, the patient is told and taught to complete a low-calorie diet of 4200 

kilojoules (kJ) (1000 kcal) per day the last three weeks before surgery. This is due to the high 

prevalence of enlarged livers among the obese as a result of fat accumulation. An enlarged 

liver increases the risk of surgery because the liver is lifted during the procedure (34, 35). As 

described in detail below, the short-term after-care at OUH Aker includes different diets. 

Patients must be on a liquid diet the first week after surgery. Thereafter follows two weeks of 
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pureed food together with the initiation of micronutrient supplementation. Finally, the patient 

may eat normal food from four weeks on after surgery (36). The post surgery follow-up is 

mostly conducted by the RD and sessions at the surgeons when needed. The RD sees the 

patient at the ward before return to home and at called in sessions 2 and 6 months, 1, 2 and 5 

years post surgery. During these sessions, the vitamin and mineral status is evaluated on the 

basis of blood samples and individual nutritional advices are given accordingly. 

Anthropometric measurements are taken and the RD also performs a food anamnesis to guide 

the patient on fluid, energy and protein intake and to assess the pattern of food intake. If 

required, the patient is also called in for a session with the surgeon. In addition to the 

individual consultation, the patients are offered a group meeting three and four years after 

surgery (37). However, due to lack of capacity, the decision has been made to cancel the four 

year group meeting (27).  

1.2.4 Surgical after-care 

A multidisciplinary approach to aftercare is recommended. Patients should be assigned for 

out-patient clinic appointments 3-8 times during the first postoperative year, 1-4 times during 

the second year and once or twice the following years. Further visits to specialist consultation 

should be done when needed. The healthcare team should assess the following outcomes; 

weight loss, weight maintenance, quality of life, comorbidities and nutritional status (26). 

Since malabsorption is a desired consequence of RYGBP and DS, nutritional management 

and compliance to diet regimen post surgery is crucial to avoid serious complications and 

severe malnutrition. In addition many patients already had nutritionally inadequate diets prior 

to surgery, a condition that is more likely to be worsened than improved after surgery due to 

malabsorption (26). After the surgery, food intake is limited which leads to a diet high in 

demands to its content. This normally requires an extensive change in dieting habits for the 

patient. The food must be nutritious, varied and at suitable portion sizes. Proteins must be 

prioritized in the beginning when food intake is limited. In addition, patients are advised to 

have one dose of multivitamins every day which covers the micronutrient recommendations 

together with iron, calcium and vitamin B12 supplements (26, 28).  

Weight loss is normally most rapid the first six months and the weight is usually at its lowest 

one year after surgery. The reduction in weight tends to stop between one and two years after 

surgery (38). The mechanisms for the great weight loss are not fully understood, but several 
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mechanisms are researched and investigated. The food intake is restricted due to lower gastric 

capacity, and the pouch volume is believed to be a key aspect of the RYGBP procedure (26). 

In DS malabsorption plays the most significant role in the weight loss mechanism with 

reduction of net energy absorption (29). In long-limb RYGBP, malabsorption is an important 

contribution to the weight loss in addition to gastric restriction. It is also shown superior EWL 

in the super-obese compared to a shorter length of the Roux-limb (29, 39). Odstrcil et al. 

found that malabsorption accounted for 6% of the total reduction in energy absorption five 

months after surgery. This fraction increased to 11% 14 months after long-limb RYGBP 

surgery. At the same time, the effect of restricted gastric capacity on energy intake decreased 

successively with time after the procedure (40). 

There are also changes in hunger, satiety and appetite, possibly due to decreased secretion of 

appetite stimulating hormones like ghrelin and an increased secretion of appetite inhibitory 

hormones such as glucagon-like peptide 1 (GLP-1) and peptide YY (PYY) (41-43). The 

orexogenic hormone (i.e. having a stimulating effect on appetite) ghrelin is thought to 

increase significantly after diet-induced weight loss (41). This may explain why substantial 

weight loss by conventional methods is very difficult. Ghrelin is produced primarily in the 

stomach, and thus the RYGBP procedure in it self may affect the ghrelin secretion (41). 

Cummings et al. found interesting results, although their study results came from a small 

study group. They compared diet-induced weight loss to weight loss after RYGBP in relation 

to ghrelin secretion. The results showed that plasma ghrelin levels were 72% lower in the 

surgery group compared to the matched obese controls, despite the fact that the loss of total 

body weight was 36% and 17% respectively (41). This study, carried out in 2002, was the 

first to report reduced ghrelin levels in patients who had undergone RYGBP compared with 

normal weight  and matched obese controls. There has been an extensive research on ghrelin 

in bariatric surgery since then. There have been various results and a recent study found a 

significant increase in the fasting ghrelin plasma levels three years after RYGBP (44). 

However, a review article concluded that overall, ghrelin is considerably reduced after 

RYGBP surgery compared to people with normal weight, overweight, obesity, or people who 

had other weight loss surgeries (45).  

The role of the hormones GLP-1 and PYY is still somewhat controversial when it comes to 

their effect on appetite and satiety. However, postprandial GLP-1 and PYY seem to rise early 

after the surgery and is thought to cause a change in appetite. This happens quickly and is 
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evident before any substantial weight loss occurs. It is also suggested that when GLP-1 and 

PYY are inhibited, appetite returns (42, 43). Studies of the gut hormones after bariatric 

surgery may lead to the knowledge that there are other factors than restriction and 

malabsorption contributing to the prolonged weight loss seen. Such knowledge may change 

the management of the obesity epidemic. However, a more straight forward cause of 

prolonged weight reduction is still evident; it is shown that patients with bariatric surgery 

have a higher physical activity during leisure time compared to obese individuals left to 

conventional treatment (38). 

Some patients also experience unpleasant physical reactions to eating too fast or eating foods 

high in sugar (RYGBP-patients) or fats (DS-patients). A high intake of refined sugar or 

simple carbohydrates, or rapid food intake may cause a condition called dumping syndrome. 

The pathophysiology is not fully understood, but it is believed that with the absence of the 

pyloric sphincter the food content of the stomach is delivered too rapidly into the small 

intestine. Thus the food particles may be too large and together with a content rich in sugar, a 

hyperosmolaric state occurs in the small intestine (46). This causes fluid to move into the 

intestinal lumen, which in turn may lead to a decrease in the circulating blood volume, 

tachycardia and syncope. The fluid shift may also cause a distention of the small intestine 

followed by a sensation of cramps. In addition to fluid shifts, the release of gastrointestinal 

peptide hormones, like GLP-1 among others, is thought to be of importance in the 

mechanisms of dumping syndrome. A rise in GLP-1 secretion may lead to increased motility 

of the intestines (46). Hypoglycemia is also a part of the dumping syndrome. A rapid delivery 

of refined carbohydrates to the small intestine causes insulin to exceed its normal secretion 

level and this causes a state of hypoglycemia. The symptoms of dumping syndrome include 

abdominal pain, diarrhea, nausea, bloating, fatigue, flushing, perspiration and hypoglycemia 

(46). Prevention of dumping syndrome implies small, frequent meals, avoidance of meals rich 

in sugar, eating and drinking slowly, chewing the food thoroughly and drinking in between 

meals in stead of together with meals (47).  

The Swedish obese subjects (SOS) study compares different bariatric surgeries to 

conventionally treated obese subjects and follow them for 10 years. Although only a small 

part of the surgery group had gastric bypass surgery, the results are interesting because there 

are very few studies which have followed patients for such a long time. Among the surgery 

subgroups (gastric banding, vertical banded gastroplasty, and gastric bypass), the results are 
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most favorable for the gastric bypass-group. The study found that the surgery group together 

had better recovery from DM, a lower weight and waist circumference, and better values of 

uric acid, glucose and triglycerides 10 years after surgery. They also had a lower energy 

intake and higher level of physical activity (38). This shows that morbid obesity is treatable. 

However, weight regain may threat these benefits. Thus it is important with patient follow-up 

to try to maintain lifestyle changes and to avoid weight regain and relapse of comorbidities. 

Short-term after-care 

At OUH Aker the patient starts on a liquid diet during the first week after surgery, normally 

within 1-2 days. The second week, the patient upgrade the food to puréed consistency and 

starts with micronutrient supplements. The supplement regimen for the RYGBP-patients at 

OUH Aker consists of multivitamins, iron and calcium. The patients should also be on the 

prescripted medicine Ursofalk (ursodeoxycholic acid) the first six months when the weight 

loss is most rapid to reduce the risk of gallstone. In addition, injections of vitamin B12 every 

third to fourth month are recommended. Patients can eat normal food four weeks after 

surgery, but they have to explore different foods carefully due to individual reactions to food 

items (36). The patients should also drink one high protein energy drink each day the first 

four weeks. It is recommended to have an intake of at least 60 grams of proteins every day to 

avoid protein energy malnutrition. Another important advice is to drink fluids between meals 

and not with the meals to avoid dehydration or insufficient food intake due to small gastric 

capacity. This information is given to the patient both during consultation and in writing (36).  

Long-term after-care 

The bariatric surgery patient must be willing to engage in long-term care and to change eating 

and exercise behavior compared to pre-surgery lifestyle. The patient care is recommended to 

last for life with support groups, counseling to reinforce change of life style and involvement 

of the general physician (29). Complications have a tendency to decrease with time after 

surgery and the unpleasant reactions to poor food choices lessen. Dumping syndrome 

commonly diminishes 12-18 months after surgery (47). This means that the “guard dog” of 

poor food choices disappears. Hence, the patient must have acquired a change of life style to 

maintain the achieved weight loss.  
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Bariatric surgery and its subsequent weight loss can lead to improvement or resolution of the 

obesity-related comorbidities (29). The weight loss the bariatric patients achieve has a major 

positive impact on both physical and psychological aspects of the patients lives, and thus 

weight regain deteriorates these positive effects (38, 48, 49).  However, bariatric surgery is an 

expensive solution to the obesity problem. Accordingly, it is important to have an adequate 

follow-up regimen to achieve the best results possible. A qualified multidisciplinary team 

must be available to best potentiate and manage this task (26, 29). 

Further aspects elaborated in this thesis will emphasize on effects of and theory on RYGBP, 

because the patients studied all went through this procedure. 

1.3 Energy intake 
As earlier mentioned, weight loss after RYGBP is at its greatest after 12-16 months and is 

maintained up to two years postoperatively (38, 50, 51).  Participants in the SOS-study 

showed a decrease of 25% of total body weight 10 years after RYGBP (38).  

Table 2. Levels of energy intake before and after Roux-en-Y gastric bypass surgery  

Article kJ (Kcal)/day Method 

Odstrcil et al .(40) 
• Before RYGBP  
• After 5 months 
• After 14 months 

 

 
15708    (3754) 
6510      (1556) 
9376      (2241) 

 
Weighed food registration 7-
10 days prior to study visits 

Lindroos et al. (51) 
• Before RYGBP 
• After 6 months 
• After 1 year 
• After 2 years 

 
11401    (2725) 
5899      (1410) 
7531      (1800) 
7887      (1885) 

 
Dietary questionnaire that 
covered food consumed the 
past three months, especially 
developed for the SOS-study 
 

Olbers et al. (52) 
• Before RYGBP 
• After 1 year 

 

 
11255     (2690) 
5250       (1225) 
 

 
Same as Lindroos et.al 
 

Kruseman et al. (53) 
• Before RYGBP 
• After 1 year 
• After 8 years 

 
9853       (2355) 
6033       (1442) 
7029       (1680) 

 
4-day dietary food record 
after instruction by a 
registered dietitian 
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The restriction of the gastric capacity limits the food intake (26), and is thus one important 

explanation for the major weight loss seen after undergoing this surgery. Various levels of 

daily energy intake before and after RYGBP-surgery are reported as shown in table 2.  

The SOS-study reports an intake of 11 401 kJ (2725 kcal) per day before surgery (51). Other 

studies report daily intakes ranging from 9853 to 15708 kJ (2355 to 3754 kcal) prior to 

surgery. Different methods for collection of energy intake were used (table 2) (40, 51-53). 

Regardless of these differences, all studies show a significant decrease in energy intake in the 

patients after surgery. In the SOS-Study the level of energy intake decreased to 5899 kJ (1410 

kcal) six months after surgery, and thereafter increased to 7887 kJ (1885 kcal) two years post 

surgery (51). The other studies also showed an initial decrease in energy intake followed by 

an increase one year after surgery, but never to the same level as before surgery (40, 52, 53) 

(table 2).    

Macronutrients 

When the energy intake decreases, as a consequence the absolute intake of macronutrients is 

also reduced. Although studies do not show consistent results on the different macronutrients’ 

contribution to the total energy intake, it appears to be a significant decrease in the 

proportional contribution of fat to the total energy intake and an increase in percentage of 

energy from protein and carbohydrates (40, 51, 53). It also looks like RYGBP patients steer  

towards a more advantageous diet with less dietary fat and more fruit and vegetables when 

compared to vertical banded gastroplasty patients. This might explain some of the advantage 

of the RYGBP compared to strictly restrictive bariatric procedures (52). A review indicates 

that high-calorie and high-fat foods have a reduced appeal after RYGBP surgery (54). If this 

is correct, and patients change their food preferences to less energy dense foods, it may be 

another explanatory factor behind a prolonged decreased energy intake. In addition, self 

reported dietary strategy after RYGBP shows that patients attempt to decrease total intake of 

calories and fat and they try especially to avoid soda and sweet desserts (50).  

1.4 Quality of life  
Health-related quality of Life (HRQoL) refers to the total effects of a medical condition on 

physical and mental functioning and mental well-being as subjectively evaluated by the 
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patient (55). To measure success of bariatric surgery, it has traditionally been focused on the 

percentage of EWL and remission of comorbidities such as DM (48). One may suggest that 

the effects of bariatric surgery on HRQoL is not emphasized enough in proportion to the 

improvements it has on daily living and ability to participate in normal activities (56). There 

is a growing awareness on HRQoL after bariatric surgery together with its importance in 

evaluating the effectiveness of the procedure. HRQoL is known to be poorer in morbidly 

obese subjects compared to the population norm, to improve with a significant weight loss 

(48, 49, 57, 58) and to deteriorate in association with the magnitude of weight regain (49). 

Thus, it is especially relevant to investigate and document changes in HRQoL in weight-loss 

research alongside EWL and remission of comorbidities after bariatric surgery. Apart from 

being an important goal after bariatric surgery, it may be suggested that an improved HRQoL 

motivate patients to maintain the new weight achieved and thus be compliant to beneficial 

health behaviors.   

1.4.1 Effects of obesity on general health and physical functioning  

HRQoL or QoL among the bariatric patients can be measured by either generic or obesity 

specific instruments. A generic instrument can be used to measure HRQoL in many different 

groups, diverse conditions and diseases, and at any age. The generic instruments also make it 

possible to draw comparisons between the study group and the general population (59). 

Consequently, it is possible to compare the relative burden of different diseases with a generic 

instrument, while obesity specific instruments only can be used to measure HRQoL in obese 

groups. The most frequently used and validated generic health questionnaire is The Medical 

Outcomes Study 36-item Short-Form Health Survey (SF-36) (56, 59). It measures both 

physical and mental health in eight domain scores (59). Another example of a generic health 

questionnaire is the Current health scale. It includes nine general statements on perceived 

current health, and items are aggregated into a total score (60). An example of an obesity 

specific HRQoL instrument is the Impact of Weight on Quality of Life-Lite (IWQoL-Lite). 

This 31-item questionnaire has five domain scores which measures physical and 

psychological burdens of obesity (61).  

The strength of general health questionnaires is that in contrast to disease specific 

measurements, the general health forms may be used to compare a specific group with the 

population norm. It can also be used to investigate the perception of a subgroup on their 
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general health, instead of more disease specific perceptions and to compare the effect of 

different liabilities and disabilities in subgroups (59). 

Many studies have consistently found that obesity significantly deteriorates different aspects 

of HRQoL, compared to the age and gender standardized population norm (48, 55, 57, 62). 

This is evident in the majority of the tested domains, which includes both physical and 

psychological elements. The adverse effects of obesity is most pronounced in aspects 

regarding physical functioning, vitality and bodily pain and less pronounced in emotional 

roles, social functioning and mental health (55). Especially bodily pain is documented to 

differ largely between the obese and the norm population. For this reason, Fontaine et.al 

compared the SF-36 bodily pain scores to data from several chronic conditions: clinical 

depression, congestive heart failure, symptomatic patients positive for human 

immunodeficiency virus and migraineurs. Surprisingly, the obese participants reported 

significantly greater bodily pain than all other chronic conditions except for migraine. The 

bodily pain scores in the obese and the migrainous population did not differ significantly (55). 

The SF-36 bodily pain scale measures both the degree of pain and how it affects normal daily 

activities. For this reason, it may be a good predictor to which extent obesity limits the normal 

day-to-day life. The general health, bodily pain, vitality and physical problems of people tend 

to increase in correlation with the degree of obesity (55). This may be expected as the load on 

weight bearing joints intensify, the severity of comorbidities increase and the general burden 

of obesity related problems enhances. The poor general HRQoL is highly significant and 

clinically important, both to health personnel and of course to the patient herself. Evidence 

from the literature also implies a great potential for improvements in HRQoL when obesity is 

treated adequately (49). 

1.4.2 Effects of obesity on psychological functioning 

Our culture today is very focused on the exterior character of an individual and this adds to 

the psychological burden of obesity. The beauty ideal is to be fit and slim. This ideal is 

relayed to all of us via the media and advertisements every day. We find evidence of  the 

major influence this has on our society in the prevalence of book shelves brimming with 

books on dieting, and in commercials with a vast variety of dieting products and weight-loss 

programs. In a society with these ideals, it is not unlikely that individuals suffering from 

obesity are discriminated against. Conspicuousness is potentially an additional burden of 
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obesity as it can not be hidden like other “flaws”. Obesity is also connected to stigma. 

Friedman et.al investigated stigma experiences the last month prior to clinical interview in 

subjects seeking weight-loss surgery. Interestingly, all of the 94 participants had experienced 

at least one situation of stigma in this period of time. The most frequent stigmatizing 

situation, experienced by 88% of the study group, was physical barriers. Examples of such 

barriers include too small chairs and inappropriate medical equipment among others. Other 

frequently experienced stigmatizing situations were nasty comments from others, nasty 

comments from family and inappropriate comments from doctors (63). In contrast, another 

study of subjects seeking bariatric surgery, reported few episodes with stigmatization of the 

participating individuals. However, the total stigmatization experience was associated with 

worse weight-related quality of life (64).  

Unflattering characterizations of obese individuals such as “weaked-willed”, “sloppy”, “lazy”, 

“bad” and “lack of personal control” can be attributed to their obesity alone (65). 

Unfortunately, these attitudes against people with overweight are also evidently shared by 

health-care professionals (66, 67). These recurrent negative attitudes include the perception 

that the condition is self-induced and that managing of the problem is not professionally 

gratifying (66). Negative attitudes tend to increase with patient BMI. On the contrary, it 

seems like knowledge and information about weight loss and its treatments decrease the 

negative attitudes among physicians. It is also noteworthy that physicians are less likely to be 

obese than the population norm (66, 67). This may contribute to the negative attitudes and 

characterizations of obese patients as described. One might believe that younger doctors and 

medical students are more likely to show less prejudice and to have less negative attitudes 

towards obese patients than older doctors. However, doctors with high age showed less 

negative attitudes (67) and medical students were found to make derogatory comments and 

jokes about health problems that they believed were self-inflicted, such as obesity. In clinical 

settings, this behavior was most often initiated by resident and attending doctors (68). Due to 

the evidence of negative attitudes among some health professionals, it is a possibility that 

obese patients may receive poorer quality of care than normal weight patients. 

The effect of obesity on psychosocial aspects of quality of life is not as strong as the effects 

on general health and physical functioning. Nevertheless, studies have shown that compared 

to population norm, obese persons score significantly worse also in psychological domains of 

generic HRQoL questionnaires. This includes social functioning, role-emotional, depression, 
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distress and mental health (55, 62). Although the obese population score significantly worse 

in these domains, the impact of obesity on psychological dimensions does not follow the 

degree of obesity as it does in physical dimensions. However, the obese population only 

scored the 32nd percentile on mental health compared to the norm population (55). 

An interesting problem for discussion is how to measure the difficulty and despair people 

associate with different handicaps or disabilities. Normally, most subjects would prefer their 

own worst handicap compared to others worst handicap because they know how to handle it 

(69). Through comparison between own handicap and others (“mine-thine problem”), being 

forced to chose the worst one, obese subjects who had undergone bariatric surgery made some 

thought-provoking choices in one study. The questions asked for a comparison of being 

morbidly obese and being normal weight together with different handicaps such as being deaf, 

dyslexic, diabetic requiring insulin, blind, having very bad acne, and having one leg 

amputated. Strikingly, no patient chose to be morbidly obese compared to be deaf, dyslexic, 

diabetic, having bad acne or heart disease with a normal weight. About 90% of the study 

subjects also chose being blind and having one leg amputated over being morbidly obese. All 

patients also chose to be normal weight over the possibility of being a morbidly obese multi-

millionaire (69). A finding from Sullivan et.al which indicates the heavy psychological 

burden of being obese. They showed that the psychological functioning of obese subjects was 

similar to those who had survived cancer but were experiencing a recurrence and being worse 

than four years after a spinal cord injury (70).  

1.4.3 Health related quality of life after weight loss surgery 

Due to the significant adverse effects of obesity on HRQoL, it is necessary to assess whether 

weight loss improves HRQoL after bariatric surgery. Both generic and obesity related 

questionnaires are used in the literature for this purpose. To go through bariatric surgery is to 

take a dramatic step due to the invasive nature of the procedure. For this reason, it is 

important to investigate both its short- and long-term effect on HRQoL. 

During the first year after weight loss surgery, the HRQoL improves significantly (48, 49). 

Not only do scores improve from baseline, but it is also found that scores on overall mood are 

significantly better than in the reference population one year after surgery (49). Rea et.al also 

showed significantly better scores than the population norm in all the SF-36 domains one year 

after surgery and in three of the eight SF-36 domains two years after surgery (48). A 
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significant improvement was also found two years after RYGBP surgery in all of the SF-36 

domains, compared to those subjects who sought but did not undergo surgery and population-

based obese subjects (57). To exemplify, Karlsson et.al showed improvements in current 

health perception by 48% the first year, 16% after 6 years and 11% after 10 years. They also 

found improvement in obesity related psychosocial problems by 63% the first year and 49% 

after 10 years. Noteworthy, the surgical group improved significantly more than the 

conventionally treated group after 10 years. This study also reported significant changes in 

both anxiety and depression after weight loss, but both were within normal range (49). A 

limitation of many studies is that they only compare mean scores and does not look at clinical 

significance.  However, when Karlsson et.al assessed only those bariatric candidates who 

were classified with a probable anxiety or depression disorder, the proportion of individuals in 

each category decreased with 10% and 9% respectively (49). 

A comparison of obese subgroups gave a good opportunity to test the effects on HRQoL 

between those who sought surgery but did not undergo it (the non-surgery group) and those 

who did go through a RYGBP surgery. The difference between the groups was striking. As 

much as 97% of the surgery group had meaningful improvements compared to 43% in the 

non-surgery group. In addition, no surgery patients reported meaningful deterioration on 

HRQoL after two years, but in the non-surgery group about 19% had meaningful deterioration 

during the follow-up period (57). In the light of this comparison, it is natural to emphasize the 

dramatic improvement in the HRQoL with surgical intervention as a major benefit compared 

to non-surgical intervention. Interestingly, even bariatric patients who experience 

complications within the first year following surgery have reported significant improvements 

in all eight scales of the SF-36 compared to preoperative levels and to population norm. 

Compared to patients without complications however, they score lower in one domain, 

vitality. Those who were experiencing complications two years after surgery had significant 

improvements in five of the eight domains. Compared to patients without complications, they 

scored lower in six of eight domains. Nevertheless, this shows that even with complications 

two years after surgery, patients experience a significant improvement in HRQoL in all but 

three domains over preoperative scores (48). 

A dose-response relationship between the magnitude of weight loss and HRQoL exists. 

Karlsson et al. findings of ten-years of follow up from the SOS-study showed that during this 

long period, the HRQoL largely followed the phases of weight loss. Those treated with weight 
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loss surgery had a peak in HRQoL during the first year after surgery. This corresponded to the 

great weight loss seen this first year. With the weight regain phase, one to six years after 

surgery, the HRQoL declined together with the gradual increase in weight. The body weight 

then remained quite stable six to ten years after surgery, while the HRQoL also remained 

stable. Although the HRQoL deteriorated from the highest measurement, net gains were noted 

for all domains ten years after surgery. Findings from this study, proposes that a sustained 

weight loss of ≥ 10% of total body weight is sufficient for a prolonged positive effect on 

HRQoL (49).  

A common cut-off used to determine whether a surgery was a success or not is whether at 

least 50% of the EWL is maintained for at least five years after surgery (26, 28, 31). Thus it is 

noteworthy to investigate whether this cut-off also is appropriate when it comes to HRQoL. 

One study found that both those who had more or less than 50% EWL had significant 

improvement over preoperative scores in HRQoL. The difference between the groups was not 

significant (48). Unfortunately, these patients were only followed for two years. As a 

consequence, it can not be concluded whether these findings support the cut-off point of 

success. On the contrary, Kruseman et.al found that those who had ≥ 50% EWL after eight 

years had significantly better scores regarding depression, pain, body dissatisfaction and 

mobility compared to those who had < 50% EWL. However, results from both groups joined 

together showed significant improvements from baseline values (53). The studies mentioned 

differ greatly in follow-up time and do not intend to investigate whether the 50% EWL cut-off 

point is adequate for measure of success in HRQoL. Thus, one may only speculate whether 

the cut-off value of success is appropriate or not. Nonetheless, it is interesting that a sustained 

long-term weight loss in the morbidly obese achieved by bariatric surgery has an overall long-

term positive effect on HRQoL even after 10 years (49).  
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2 Aims of the study 
This master thesis is a part of a PhD study at OUH Aker and comprehends inclusion of the 

last sample of study subjects and the final session for two years follow-up subjects. After 

seven years with bariatric surgery at OUH Aker, experience has shown that many patients 

steadily regain weight from their lowest level. The PhD study’s purpose is to investigate if 

additional follow-up prevents or lessens the degree of weight regain and improves the health 

profile compared with post surgery controls.  

2.1 Study rationale  
The thesis aims to investigate whether additional follow-up of post surgery RYGBP patients 

prevents weight regain in the time between baseline and completion of a two-year 

intervention compared with a surgery control group. The period between baseline and study 

termination is from 14 months to 4 years after surgery. Achieved weight is normally 

maintained up to two years (38, 50, 51), thus the intervention starts when weight regain is 

expected to emerge. Further, the thesis aims to identify change in energy intake and to 

evaluate change in HRQoL.  

2.2 Study objective 

2.2.1 Specific aims of this master thesis 

The specific aims of the thesis were 

a. to investigate the effect on body weight after 4 and 24 months of group        

intervention 

b. to identify and evaluate change in energy intake after 24 months of  intervention 

c.  to evaluate change in HRQoL after 4 months of intervention 

2.2.2 Areas for research investigation 

Specific research questions to be studied in this thesis were whether: 
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a. additional follow-up prevents or lessens weight regain and increase in waist 

circumference: 

i. from baseline until 4 and 24 months of intervention within the intervention group 

ii. in the intervention group compared with the control group 4 and 24 months from 

baseline 

b. additional follow-up prevents or lessens an increase in energy intake and thus 

contributes to weight stability after 24 months of intervention 

c. Health related quality of life shows 

i. that the intervention group achieves a better HRQoL measured 4 months after 

intervention start compared to the control group 

ii. change in health related quality of life is linked to weight change 
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3 Subjects and methods 
The master thesis, as a part of a larger PhD study, was approved by The Privacy Ombudsman 

in April 2008 and by The Regional Committee of Medical Ethics and Biohealth Norway in 

June 2008. See appendices 1 and 2. 

Signed informed consent was obtained form all the participants (appendix 3). 

3.1 Study design 
The master thesis was a prospective intervention study with equal randomization [1:1] 

conducted at the OUH Aker, Norway. Data were collected on patients who had undergone 

RYGBP surgery 14 months – 2 ½ year prior to inclusion. Approximately half of the study 

subjects were randomized to a two-year group intervention, while the other half continued the 

standard follow-up regimen at OUH Aker. In addition to the standard regimen, the control 

group had extra individual sessions at baseline, 4 and 24 months. The intervention consisted 

of individual sessions at baseline, 4, 12 and 24 months together with 16 group meetings 

during these two years. At the individual sessions anthropometric measurements were taken 

and the SF-36 questionnaire was handed in. Because the master thesis was a part of a larger 

study, the master students used previous collected data in addition to own collected data. The 

master students collected data from two different sampling occasions. Sample 1 was included 

into the study during fall of 2008, sample 3 was included in during fall of 2010. Sample 1 

finished the study during the fall of 2010 and the master students collected the last data from 

these subjects at 24 months. For sample 3, data were collected by the master students during 

individual sessions at baseline and 4 months. The master students also led the first seven 

group meetings for this sample. Figure 4 provides an overview over the entire study and 

Figure 5 shows a simple overview of the study subjects. 
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Figure 4. Overview over the study’s time and type of data collection, and time and number of group meetings 

 

 

Figure 5. Overview over the randomization of sample 1, 2 and 3 into intervention and control group. 

1Finnished the 24 month study period fall 2010 
2Preliminary followed for 12 months 
3Preliminary followed for 4 months 
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3.2 Subjects 

Inclusion criteria 

Eligible participants were all patients who had undergone RYGBP surgery at OUH Aker 14 

months – 2 ½ years prior to each of the three inclusion periods. Data from all three samples 

contributed to the findings in this master thesis. The participants from sample 1 went through 

surgery between January 2006 and June 2007, the ones from sample 2 between January 2007 

and June 2008 and finally participants from sample 3 went through surgery between January 

2008 and June 2009. To be included, participants had to be willing and able to participate in 

regular group meetings at OUH Aker. 

Exclusion criteria 

The intervention, group meetings, required a rather good command of the Norwegian 

language. Physical activity was also an important part of these group meetings. For these 

reasons, patients who did not master Norwegian and immobile patients were excluded from 

the study. Patients who had experienced serious complications due to the gastric bypass 

procedure and individuals suffering from conditions associated with poor compliance (drug or 

alcohol abuse) were also excluded. 

Study recruitment 

The data collection for the master study took place at the Morbid Obesity Center OUH Aker, 

Norway from June 2010 to February 2011, while the main study started the fall of 2008. The 

Morbid Obesity Center at OUH Aker is a regional center that treats persons from the counties 

of Hedmark, Oppland, Akershus, Østfold, Buskerud, Vestfold, Telemark, and Oslo. 

Participation in the study was voluntary and all patients were informed in advance about the 

purpose and the hypotheses of the study. Data for use in this master thesis were both collected 

by two previous and by two present master students. All study subjects were recruited in 

approximately the same manner to ensure equality between all subjects even if the study 

recruiters were different. All patients at OUH Aker who had undergone RYGBP surgery 

between January 2008 and June 2009 were enquired to participate in the study, as the third 

and last sample to be included. They were enquired by an information letter via postal 

services (appendix 4). See figures 7 and 8 (p. 47 and 48) for a flow diagram of the study. 
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Information letters were sent to 315 eligible participants during the spring of 2010 to recruit 

individuals to sampling occasion 3. A total of 714 information letters have been sent to 

eligible participants during the entire recruitment period ranging from 2008 to 2010. 

Individuals who were interested in participation in the study were requested to announce 

participation at one of the two information meetings if desired. They were asked to reply via 

the study’s e-mail or telephone. At the information meeting, the subjects decided whether to 

accept or decline participation in the study.  

3.3 Methods 
During the summer and fall of 2010, subjects were recruited for participation in the study. 

From the two previous inclusion periods, 113 study subjects were already included. A 

minimum of 160 participants were needed to be included in the main study in total. 

At the information meetings, the participants were informed about the purpose and the 

execution of the study. Food diaries (appendix 5), picture booklets (appendix 6) and The SF-

36 (appendix 7) were handed out to the participants. The participants were given both oral 

and written information on how to fill in these questionnaires correctly. A detailed guide on 

how to fill in the food diaries was also given (appendix 8). At the end of this meeting, 

participants were signed up for individual sessions to collect anthropometric data, the 

questionnaires handed out at the information meeting and blood samples (baseline data). The 

patients were then again phoned by the master students one week prior to the individual 

session in case they had any questions regarding the questionnaires. The patients were at the 

same time reminded about the time of the individual session, to be fasting when blood 

samples were taken, and not to forget to bring the completed questionnaires to the session. 

The participant could at all times reach the master students via mobile phone or electronic 

mail (e-mail) for questions. 

See figure 6 for an overview of the time line for the master students’ data collection. 
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Figure 6. Overview of the master students’ inclusion, intervention and data collection work from sample 3 and 
data collection work from sample 1. 

3.3.1 Data collection  and randomization 

The specific data collected at every individual session for use in this master thesis were 

anthropometric measurements and SF-36 questionnaires. At the baseline and 24 month 

sessions, a four-day food diary was also collected. The participants in the intervention group 

were additionally weighed at every group meeting. During the period between baseline and 

the four month individual session, seven group meetings were held. Until the next individual 

session, 12 months after inclusion, four group meetings were held. During the last year of the 
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intervention between the 12 and 24 months individual sessions, participants in the 

intervention group were offered to participate in four additional group meetings (figure 4). 

Randomization of study participants into control and intervention group took place right after 

their baseline individual session. The participants were randomized to either control group or 

intervention group. The study subjects were randomized according to sex and percentage of 

EWL. Average weight loss one and two years after surgery at OUH Aker is 66% of the excess 

body weight. This information was given after oral discussion with staff at the Morbid 

Obesity Center at OUH Aker. For this reason, the cut-off value in the randomization process 

was set to 66% of EWL. Randomization lists were prepared by statistician Lien My Diep and 

administered by RD Eline Birkeland at OUH Aker. The lists were made on the principles of 

block randomization and were stratified according to sex and EWL of ≥ or < 66%. The study 

participants were informed about which group they were randomized into at the end of the 

baseline individual session. 

Control group 

Data were collected at baseline and four months for sample 3 and at 24 months for sample 1 

by the master students. At baseline body weight, BMI, and waist circumference were 

measured. The participants also handed in the four-day food diary and the SF-36 

questionnaires. Data collections at 24 months were identical to baseline data collection. Data 

collection at the four month visit included the same as the baseline and 24 month visit except 

for collection of food diaries.  

The control group only had individual sessions at baseline, four and 24 months. It was 

desirable that the control group followed the normal regimen at OUH Aker as closely as 

possible, thus they were called in for as few extra sessions as possible. 

Intervention group 

There was no difference in data collection between the control and intervention group at 

baseline, four and 24 months. However, the intervention group had an additional individual 

session at 12 months. During this master thesis, sample 1 finished their participation in the 

study and 24 months data were collected from these study subjects. In addition to the four 

individual sessions, participants in the intervention group had the opportunity to attend in a 

total of 16 group meetings during the two years of intervention. 
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During the individual sessions, the master students did all the anthropometric measurements 

and registrations.    

3.3.2 Anthropometry 

Preoperative body weight and date of surgery were gathered from the patient’s electronic 

journal prior to the individual baseline session. The patient’s height was measured to the 

nearest centimeter by wall-mounted height rods at the offices of the Morbid Obesity Center at 

OUH Aker. Waist circumference was measured twice. The waist circumference measure was 

taken at the widest area of the waist because the waist tends to loose its “normal” curves after 

substantial weight loss. 

Body weight and percentage of body fat were measured by the Tanita scale BC-418MA 

Segmental Body Composition Analyzer. This is an advanced scale which measures body 

weight and calculates the body fat percentage, body fat mass, fat free mass, estimated muscle 

mass, total body water, BMI, and the basal metabolic rate. The Tanita scale’s max capacity is 

200 kilograms (kg) and its increments is 0.1 kg (71). The patients were weighed without 

shoes and socks and with light clothing. To compensate for the remaining clothes, 1 kg was 

subtracted from the body weight. Due to the electrical impulses needed to measure body fat 

percentage, the participant needed to be barefoot on the scale. For the same reason, study 

participants were asked if they had a pacemaker. If they did, they were not put on the scale 

due to fear of possible interference between electrical signals. The Tanita weight separates 

body mass readings for the right arm and left arm, the trunk, and the right and left leg.  

Weight was also measured at every group meeting in the intervention group. Then the 

participants were weighed without shoes and outer garments and 1 kg was also here 

subtracted to compensate for clothing. The weight used at the group meetings was a Seca 

Alpha 770 floor scale with a weight increment of 0.1 kg and maximum capacity of 200 kg. 

3.3.3 Food diary registration 

The food diary is only validated for children (72). A validation among adults was initiated, 

but no results have been published (73). The study participants registered their food intake in 

four consecutive days from Wednesday to Saturday and thus one weekend day was included. 

The food diary (appendix 5) is pre-coded, consisting of 18 pages and with 277 food items 
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listed according to food groups and drinks. Each food group had open-ended alternatives to 

fill in consumption of items not listed. The food diary also registered at which time slot the 

study participants had consumed food or beverages within a range of five time slots. To 

indicate amounts of food ingested, the food diary used standard household measurements for 

the participants to fill in such as tablespoon, pieces and glasses. It was also possible to 

estimate portion sizes with help from a picture booklet (appendix 6). This booklet consisted 

of 13 pages with colored pictures with two alternative sizes for glasses and four alternative 

sizes for each food or dish. The participants were instructed on how to fill in the food diary 

correctly at the information meeting prior to the baseline individual session. It was 

emphasized that it was important to eat as normal as possible during the registration period. 

To ease completion of the food diary, a “help sheet” was handed out to the study subjects for 

notation when the food diary was not appropriate to bring along. It was one sheet for each day 

with a table with the same time slots as in the diary for quick notation instead of turning pages 

in the food diary. 

The food diaries were collected and checked with the study subjects present at baseline and 

24 month individual sessions by the master students. Further, the food diaries were scanned 

with the soft ware program Teleform version 6.0 (Datascan Oslo, Norway) at the Department 

of Nutrition, University of Oslo (UiO), Norway with guidance from post doctor Inger Therese 

Lillegaard. Contents of the open fields were coded separately and merged together with the 

pre-coded food items. Energy intake and the distribution of energy from macronutrients were 

computed using the diet calculation system KBS version 7.0 and the food database AE10. The 

KBS is a diet calculation software system developed at the Department of Nutrition, UiO. The 

nutritional values of the food items in the KBS AE10 are mainly based on the official 

Norwegian Food Composition Table 2006 (www.norwegianfoodcomp.no). When the Food 

Composition Table was insufficient, values from recipes and food composition tables from 

other countries were used. 

When converting kJ to kcal and vice versa, the factor of 4.184 was used.   

3.3.4 Health-related quality of life – The SF-36  

The Norwegian SF-36 version 2.0 was used in this study. It has not been validated under 

Norwegian conditions, but the Swedish SF-36 version 2.0 has been validated in Sweden. 

Thus, the comparison of study group to population norm is based on the ethnic Swedish 

http://www.norwegianfoodcomp.no/


34 
 

background population (74). The SF-36 is a generic questionnaire to measure HRQoL. The 36 

items in the SF-36 are grouped into eight subscales (table 3). These subscales include 

physical functioning (PF), social functioning (SF), role limitations due to physical problems 

(RP), bodily pain (BP), general mental health (MH), role limitations due to emotional 

problems (RE), vitality (VT) and general health perceptions (GH). An additional item reports 

health transition over the last year (59). The different items were summarized into two 

component measures of physical and mental health. PF, RP, BP and GH scales were 

aggregated to make total score of physical health measure while RE, SF, MH and VT scales 

were aggregated to make total score of mental health measure. The items VT, SF and GH had 

most pronounced correlations with both summary measures (75).  

Table 3. Description of the SF-36 questionnaire and interpretation of low and high scores 
(59). 

Item 
 

No of 
items 

Meaning of scores 

Lowest Highest 

Physical functioning 10 Limited a lot in performing 
all physical activities, 
including body care and 
dressing  

Able to perform all types of 
physical activity including the 
most vigorous (lifting heavy 
objects, running) 

Role-physical 4 Problems with work or other 
daily activities as a result of 
physical health 

No problems with work or 
other activities due to 
physical health the last 4 
weeks 

Social functioning 2 Frequent interference with 
normal social activities due 
to physical and emotional 
problems 

Able to have normal social 
activities without interference 
due to physical or emotional 
problems 

Bodily pain 2 Very severe and limiting pain No pain or limitation due to 
pain the last 4 weeks 

Mental health 5 Feels depressed and nervous 
all of the time 

Feels peaceful, happy and 
calm all of the time the last 4 
weeks 

Role-emotional 3 Problems with work or other 
daily activities due to 
emotional problems 

No problems with work or 
other daily activities as a 
result of emotional problems 
the last 4 weeks 

Vitality 4 Feelings of being tired and 
worn out all the time 

Feels full of life and energy all 
of the time the last 4 weeks 

General health 5 Believes that personal health 
is poorer and will deteriorate 
further 

Believes that personal health 
is excellent 
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Every item (question) had response choices on a three – six point category scale. For each 

item, a score was given according to the answer. This score made up the raw score. As 

indicated in the scoring manual, 10 items were to be recoded before summed and transformed 

to the eight scales. The scores range from 0 – 100 (0 = poorest possible health state, 100 = the 

best possible health state) according to the SF-36 scoring algorithms (76). If there were 

missing data in half or less than half of the items aggregating to a scale in the SF-36 

questionnaires, the missing values were replaced with the respondent’s mean score from the 

completed items in the same scale according to the SF-36 scoring algorithms (76). Effect size 

for clinical treatment effect was decided by calculating the difference between average 

baseline score and four months score divided by the study group’s standard deviation at 

baseline. Effect sizes of < 0.2, 0.2, 0.5 and ≥ 0.8 indicated a trivial, small, moderate or large 

effect respectively (77). 

The questionnaires were self-administered. Key-punch entry was used as method to 

administrate the data from the SF-36 questionnaires. Proof reading of data was done by 

randomly choosing 5% of the data before analyzes were done. As no errors were found, 

further proof reading was not considered necessary. 

3.3.5 Intervention 

The study subjects in the intervention group had the choice of participating in either a day or 

an evening group. All group meetings were held by the master students with additional 

contributions from other health personnel. The day group met 1300-1500 and the evening 

group 1700-1900. The themes of the group meetings were already prepared by RD Eline 

Birkeland and previous master student Rose-Linn Bø. Their work was based on experience 

with this patient group and a handbook by Ingela Melin on practical clinical treatment of 

overweight, obesity and the metabolic syndrome based on cognitive behavior alteration and 

conventional treatment (78). Small alterations were made on request from the participants. 

The main purpose of the group sessions was to enhance behavioral change among the study 

subjects to prevent (further) weight regain and to implement good health choices. In this 

respect, the participants were sometimes given home assignments or challenged by other 

group members to change a habit. At other occasions, discussion over own and group 

problems made the basis for change and reflection. In addition, 30 minutes of the two hour 

group session were reserved for physical activity. When the weather conditions allowed it, 
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walking with or without Nordic walking poles were preferred. Other activities were weight 

training using own body weight or stairs. 

In sample 1, the evening group had few participants and it could not be sustained because too 

few participants showed each time. This led to a merging of the two groups after the first 

seven meetings.  

Prior to every meeting, the participants received a text message as a reminder of the meeting 

and its time and place. Participants who were prevented from participating were given written 

information at the next meeting. Sliced fruit, coffee, tea and water were served at every 

meeting. 

Group meeting 1. Presentation, aims and intermediate aims 

The meeting started with a presentation of every participant with personal information such as 

marital status and location of residence, time of surgery and positive and/or negative 

experiences after surgery. A presentation of the theme schedule of the group sessions was also 

given together with a discussion of expectations on group dynamics and participation both in 

discussions and physical activity. To identify the participants’ long-term and intermediate 

aims, a questionnaire that surveyed the aims was handed out. It was collected at the end of the 

meeting and promised to be returned at group meeting 8. 

Group meeting 2. Physical Activity I 

The meeting was held by Kirsti Bjerkan, RD and sports coach. This was the first of two 

meetings to be held by Bjerkan on physical activity. She invited the participants for an open 

discussion about their own level of physical activity. An important goal for this session was to 

reveal the diversity of activity level within the group and to have the participants discuss their 

experiences regarding physical activity. In light of this discussion, a lot of time was spent on 

debating problems with physical activity and motivation for it. The goal was to find a solution 

to the problems. Another important aspect emphasized by Bjerkan was to increase the 

everyday activity of the participants. Participants were given these suggestions to improve 

their activity level: always using the stairs instead of elevators and escalators, to walk instead 

of taking the bus or car and to stroll with friends instead of sitting down in a coffee house. 
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To increase motivation and visualize the importance of everyday activity, the participants 

were given a pedometer. They were also instructed on how to adjust it according to personal 

length of steps and the usage of it in general. The 30 minute physical activity consisted this 

time of practical training with Nordic walking poles.   

Group meeting 3. Fiber, fruit and vegetables  

This meeting focused on the benefits of increasing the intake of fiber, fruit and vegetables and 

how to manage this in everyday life. We also had a discussion on which food items contain 

significant amounts of fiber and which food items contain very little. The Norwegian “bread 

scale”, which indicates the proportion of coarse flour or whole grains in the bread (79), was 

also presented and discussed. This scale was also used when comparing different types of 

bread, pasta and rice.  

Fruits and vegetables were also emphasized as good sources of fiber, in addition to vitamins. 

The participants discussed their own regular intake and the group evaluated if it was sufficient 

according to public guidelines or not. As a part of this discussion, the participants were given 

a home assignment. They had to set a goal for increasing their fruit and vegetable intake and 

they were asked to list the types of bread, pasta and rice they had at home or normally bought 

according to the bread scale. They were also asked to share tip and experiences from the home 

assignment at the next group meeting. It was emphasized that the participant had to work with 

the assignment at home to achieve his or her aims. 

Group meeting 4. Fat and fat reduced products 

The topic of this meeting was introduced with questions to the participants about their 

knowledge on healthy and unhealthy types of fat and sources of these respectively. The 

meeting then continued with a presentation of the different fatty acids, both saturated fatty 

acids and unsaturated fatty acids. The health benefits of plant based unsaturated fatty acids 

were emphasized and its mechanisms were explained. An illustration of different food items 

were given, comparing them on the basis of fat content. It was also discussed how to reduce 

the fat content of the food when cooking, grocery shopping, and eating out.  

The denominations “fat reduced products” or “low calorie food” were also debated. It was 

explained that a food item labeled “light” or “fat reduced” is not necessarily low in energy or 
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healthy and that it is easy to be misled by advertisements and labels of the food items. In this 

regard we discussed food declarations, how they are written and how to read them. Finally, it 

was accentuated that fat reduced products are beneficial for the entire family and not only the 

study participants. 

Group meeting 5. Physical activity II  

This meeting was a continuation of Kirsti Bjerkan’s previous meeting on physical activity, but 

it was held by the master students. At this session, several of the participants had set new aims 

to reach a certain level of physical activity. Some of the subjects also sought support from 

other group members. We discussed the outcome of working with and being aware of these 

goals and we visualized change and achievements that actually had been made. In addition, 

Bjerkan had also provided the master students with a task for the participants. The subjects 

were set to fill in an “activity account” where they were asked to fill in 1) the advantages and 

disadvantages of being physically active and 2) the advantages and disadvantages of being 

physically inactive. If the subject’s sum of questions 1) were positive and 2) negative, the 

subject was regarded as susceptible to start with physical activity. If the subject’s sum of the 

questions were the opposite, the subject were not yet susceptible for physical activity, and 

were encouraged to work with awareness and motivation for it. 

Group meeting 6. Food during holidays and celebrations 

This was the last meeting before Christmas. Naturally, the traditional Christmas food, cakes 

and other accessories to the Christmas celebration were in focus. To raise the awareness of the 

study subjects on how easy it is to overeat during Christmas, different plates filled with 

typical Norwegian Christmas food were presented. Christmas food such as pork ribs, salted 

mutton ribs, lutefisk, turkey, and salmon were compared. As the big differences in energy 

content was revealed, the importance of having a diverse food intake during the holidays was 

discussed. Another important issue that was debated was the frequency of Christmas parties 

prior to the holidays. The importance of being aware of the food intake during these events 

was also emphasized. The availability of candy and Christmas cookies also increases near 

Christmas and there are more occasions were alcohol containing beverages are offered. The 

energy content of these items was presented and the participants discussed strategies on how 

to reduce their intake. At the end of the meeting, a summary of the food items’ energy content 
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was handed out and aims for the Christmas holiday regarding physical activity and 

indulgences were set. 

Group meeting 7. New-year resolutions and cravings 

In the first meeting after New Year, the main topic was new-year resolutions. All group 

members were asked to think through own aims and barriers to reaching those aims. They 

were also challenged to list three actions they perceived as realistic to complete and tell how 

they were going to carry them out. A sheet with suggestions of new-year resolutions was 

handed out. 

Sweet and salt cravings were also a topic of discussion, both the frequency of them and how 

to handle them. Tips were given on what to eat or drink when one can not keep the cravings at 

bay, for example sugar reduced hot chocolate, mints and fat reduced salty products. As a 

motivation to avoid sweets and salty snacks, examples of how much physical activity that is 

required to burn off different snacking items were given. 

Group meeting 8. Self-help groups 

During this meeting, the participants learned about what a self-help group is, why it can be of 

help, how it works and how to get started. After a presentation, the study subjects were split 

into small groups to discuss the topic. The purpose of this meeting was to inform the 

participants about the possibility of starting groups on their own as the frequency of the study 

group meetings decline. 

The questions from group meeting 1 were returned, as promised, but first the participants had 

to fill in the same questions again to compare with the answers given four months earlier. For 

the most part, the participants had the same answers. However, some said that they had 

changed their way of thinking from focusing on what they did not achieve, to focusing on 

things they had actually mastered.  

Group meeting 9. Physical activity III 

This meeting was the third with the topic of physical activity and the second held by Kirsti 

Bjerkan. The main subject of discussion was motivation for physical activity. How to 

motivate and challenge our selves and how to gain motivation from others. The goal was to 
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have an open discussion and to get the group members to motivate both themselves and each 

other. Each member also set a personal goal for physical activity level until the next meeting. 

Group meeting 10. Sweeteners 

Artificial sweeteners were a topic that occupied the study subjects. This meeting was 

dedicated to define and classify different types of sweeteners, both artificial and natural, 

energy containing and non-energy containing. The food safety of sweeteners was presented 

together with the numbers and quantities of maximum acceptable daily intake (ADI) with 

examples of artificially sweetened soft drinks and other items. The skepticism towards 

artificial sweeteners was debated and scientific facts were presented to help the group 

participants make informed choices about food and drink items in their everyday life. 

Group meeting 11. Body image I 

This meeting was held by psychologist Ingela Lundin Kvalem. She talked about strategies on 

how to handle change in body and soul, relapse of weight, and adversity in life without 

turning to food as an answer. The participants were also taught about how perception and 

thoughts of own body image has psychological effects on behavior. Another important theme 

was the stigma of overweight and obesity and its psychological consequences. At the end, the 

group members were challenged on the importance of having a body image that is realistic to 

achieve and to be critical of the ideals of the mass media. 

Group meeting 12. Summer food and end of term 

This was the last meeting before the summer holiday and quite a long time without any group 

meetings was ahead. The meeting’s main topics were barbecue food, ice cream, other 

desserts, and physical activity suitable in the summer time. A comparison of lean versus rich 

food items for barbecuing was given together with examples of beneficial and less beneficial 

trimmings to go with it. A comparison of typical summer time desserts was also presented. 

Group meeting 13. “Café table” 

The participants were split into small groups where they discussed relevant themes such as 

motivation, physical activity, and change in lifestyle and health behavior. At the end of the 

meeting, all the participants came together again and summarized the discussions.  
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Group meeting 14. Body image II  

This was a follow-up of group meeting 11. Psychologist Ingela Lundin Kvalem was again 

invited to lead the meeting on this topic. The same topics as the last time were discussed and 

questions from the group members were debated.  

Group meeting 15. “Food for the entire family” 

This meeting was joined together with the ordinary three year group session that all bariatric 

patients are offered as a part of the usual post operative care at OUH Aker. This session was 

held by RD Eline Birkeland. 

Group meeting 16. Cooking class and farewell 

The cooking class was held by the RDs Eline Birkeland and Susanna Hanvold. It emphasized 

how to cook healthy meals in a practical and simple way. Guidance was given during the 

class on nutritional values and how to prepare the food items and dishes. The participants 

were split into suitable groups and set to make different dishes high in protein and low in fat. 

At the end of the class, the participants ate together and had a free conversation as the group 

intervention period was over with the termination of this meeting.  

3.4 Statistical analysis 
All statistical analyses were performed using PSAW Statistics version 18.0 for Windows 

(IBM Corporation, Somers, New York, USA). 

A p-value < 0.05 was considered statistically significant. For all analyses, the upper limit for a 

tendency of difference was set at p-value < 0.1. Statistical significant p-values were written in 

tables in bold, while p-values indicating a tendency of difference were written in tables as 

italics. 

The desired effect of intervention to detect in this study was a difference in weight change 

between the intervention and control groups of 2.5 kg from baseline to the end of the study. 

As no comparable studies were available, there were uncertainties about what level of 

standard deviation (SD) to expect. Statistician at OUH Aker Lien My Diep performed the 

statistical calculations. It was presumed that large individual differences between the 
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participants could occur. Thus, the standard deviation was put at 5 kg with a power of 80% 

and a 5% probability of type I errors. As a basis of these calculations a total of 160 study 

participants were needed, i.e. 80 individuals in both the intervention and the control group. 

With 160 subjects, a drop-out rate of 20-30% was taken into consideration to achieve the 

strength of data indicated. 

3.4.1 Continuous variables 

Histograms and Normal Q-Q plots were used to evaluate whether the data material was 

Normally distributed. Data that were Normally distributed were analyzed using the 

Independent-sample t-test and data not Normally distributed were analyzed using the Mann-

Whitney U test. To detect change within one group, the paired t-test was used with Normally 

distributed data while the Wilcoxon signed rank sum test was used for analyses when the data 

was not Normally distributed or with several extreme values present. If only one group was 

Normally distributed when comparing two groups, it was decided to use non-parametric tests. 

When performing correlation analyses, the standard method of Pearson’s correlation 

coefficient was used when the data showed Normality and the Spearman’s correlation 

coefficient when the data was not Normally distributed. Partial correlation was performed to 

test for confounding variables and multiple regression analysis were done when controlling 

for variables. 

Results from parametric tests were given in text and tables as mean values with (SD). Non-

parametric test results were presented as median values with 25 and 75 percentiles (P25 – 

P75). 

3.4.2 Categorical variables 

Differences in categorical variables were assessed by Chi-square test for independence when 

assumptions for Chi-square tests distribution (X2) were made (80).  When the assumptions 

required for using the Chi-square test could not be fulfilled, the Fisher’s exact test was 

performed. The significance level was considered at p-value < 0.05. 

Categorical variables were presented as count with percentage of total count. 
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Some values were missing in a few analyses. When analyzing the 4 and 24 month data, cases 

were excluded pair-wise and not list-wise. No other adjustments were done.  

Mifflin’s formula was used in calculation of the basal metabolic rate (BMR) as this is the 

recommended formula in obese and overweight individuals (81): 

BMR (in kJ) =  

((9.99 x weight in kg) + (6.25 x height in cm) – (4.92 x age) + (166 x 1 if man and 0 if 

woman) – 161) x 4.184 

 The BMR factor was calculated by dividing the mean energy intake (kJ) from the four-day 

period of food diary completion on the BMR. Cut-off values of under- and over-reporters on 

individual and group levels were calculated on the bases of Goldberg and Black’s formulas 

(82): 

EIrep:BMR > PAL x exp [s.dmin x 
� S
100�

√𝑛
 ] 

EIrep:BMR < PAL x exp [s.dmax x 
� S
100�

√𝑛
 ] 

S =√((CV2
wEI/d) + CV2

wB + CV2
tP) 

Acceptable reporters were defined as having a ratio EIrep:BMR in the range between lower 

and upper cut-off values, under-reporters as EIrep:BMR-ratio less than the cut-off range and 

over-reporters as EIrep:BMR-ratio above the cut-off range. 

PAL = 1.55, indicates “light activity”, a rather conservative estimate of the PAL. 

s.d.min = - 2, for the lower 95% confidence limit. 

s.dmax = 2, for the upper 95% confidence limit. 

CVwEI = 23, a rather large within-subject variation, suggested by Black on the basis of the 
pooled mean of several studies. 

CVwB = 8.5, suggested suitable by Black. 

CVtP = 15, the variation found in several studies and suggested for use in the Goldberg’s 
formula by Black. 

Exp = exponential function (ex ) 

PAL = the presumed mean physical activity level 
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EI:BMR = PAL 

EIrep =  the reported energy intake. 

S = the factor that takes account of the variation in intake, BMR and energy requirements. 

CVwEI = the within-subject coefficient of  day-to-day variation in food intake. 

d = the number of days of diet assessment. 

CVwB = the coefficient of the variation of repeated BMR measurements or the precision of 

estimated compared with measured BMR. 

CVtP = the total variation in PAL. 

As indicated, all the values chosen were the values suggested by A. E. Black (82).  

After calculations the cut-off values at individual level, both at baseline and 24 months, were 

1.02 – 2.35. This indicates that individuals with a ratio EIrep:BMR lower than 1.02 will be 

classified as under-reporters, individuals with ratio of EIrep:BMR above 2.35 will be classified 

as over-reporters and the remaining participants as acceptable reporters. At baseline group 

level with n = 52, the cut-off values were calculated to be 1.46 – 1.64 and at 24 months group 

level with n = 42, the cut-off values were 1.45 – 1.65. The classification of acceptable, under-, 

and over-reporters is the same as explained above.  
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4 Results 

4.1 The study group and data collection 

4.1.1 From baseline to 4 months 

Flow of participants 

In total, 714 letters were sent to eligible participants, 180 (25.2%) came to the information 

meeting and 166 (23.2%) subjects were recruited to the study; 81 in the control group and 85 

in the intervention group (figure 7). The corresponding numbers for sample 3, which the 

master students recruited the summer of 2010, were that 58 (18.4%) out of 315 eligible 

participants met at the information meeting and 53 (16.8%) participants were enrolled in the 

study. These were the last subjects to be included in the study. Between baseline and 4 

months follow-up, 11 participants from the total study group withdrew from the study (figure 

7). Reasons for withdrawal were not always given. Among those who did give reasons, 

workload both professionally and at home and management of weight and surgery-related 

problems on their own were mentioned. 

Anthropometric measurements 

At baseline, all participants included were weighed and waist circumference was measured (n 

= 166). At 4 months follow-up weight and waist circumference measurements were collected 

from the remaining participants (n = 155). 

The SF-36 questionnaires 

Data from the SF-36 HRQoL questionnaires used in this thesis were collected from sample 1 

and 2 which included 113 participants.  

Completion rate 

All participants in the study from sample 1, 2 and 3 have finished the 4 months individual 

session and the completion rate at this point was 93.4% (155 out of 166) 
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4.1.2 From baseline to 24 months 

Flow of participants 

The data collection for sample 1 was completed during the fall of 2010 and the flow of 

participants is shown in figure 8. In this sample, 60 (34.3%) of the 175 eligible participants 

came to the information meeting and 53 (30.3%) wanted to participate in the study. Between 

baseline and 24 months follow-up a total of seven participants withdrew from the study and 

another two were lost to follow-up as they repeatedly did not show up for the arranged 

individual session (figure 8). The reasons for withdrawal were the same as indicated above. 

Anthropometric measurements and food diaries 

At 24 months, weight data was collected from 44 participants as nine subjects in sample 1 had 

withdrawn from the study or were lost to follow-up. Waist circumference was only measured 

in 43 participants due to lack of measurement in one participant at the individual session. 

At baseline, food diaries from 52 of the 53 participants were received as the food diary from 

one participant was sent via postal services and was lost. After 24 months follow-up, 42 of the 

44 remaining participants delivered food diaries. The missing food diaries were requested sent 

via postal services, but they were not received.   

Completion rate 

Among the study subjects in sample 1, 83.0% (44 out of 53) completed the study after 24 

months. 
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Figure 7. Flow diagram baseline – 4 months of the study including all three sampling occasions.  
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Figure 8. Flow diagram baseline – 24 months of the study, including only sample 1. 

1Two participants have been contacted, but not yet met to the 24 months individual session nor have they 
officially withdrawn from the study. 

 

Assessed for eligibility 
(n= 175) 

Meeting of information 
(n= 60) 

Randomized 
(n= 53) 

Declined to participate (n= 7) 
 

Baseline 
Control group 

(n= 26) 

24 month 
Control group 

(n= 20) 

24 months 
Intervention group 

(n= 24) 

Withdrew from 
study (n= 3) 

 

Baseline 
Intervention group 

(n= 27) 
• Withdrew from 

study (n= 4) 
• Lost to follow-

up (n= 2)1 
 

Enrollment 

Allocation 

Follow-up 



49 
 

4.1.3 Baseline characteristics 

Table 4. Baseline characteristics of the intervention and control group 
  Intervention group  Control group 

n1 (±SD / P25 – P75) n1 (±SD / P25 – P75) 
Demographics     
   Male 23 27.1% 20 24.7% 
   Age at baseline2, years 85 45 (8.8) 81 46 (8.6) 
       Range  22-62  27-61 
   Age group:     
       29 or less 4 4.7% 2 2.5% 
       30-39 21 24.7% 16 19.8% 
       40-49 36 42.4% 33 40.7% 
       50-59 18 21.2% 26 32.1% 
       60-69 6 7.1% 4 4.9% 
Anthropometry2        
   Pre-operative weight, kg 85 130.4 (19.4) 81 130.6 (21.5) 
   Pre-operative BMI, kg/m2 85 44.3 (4.9) 81 44.5 (5.4) 
   Weight, kg 85 90.8 (17.9) 81 91.4 (18.3) 
   BMI, kg/m2 85 30.8 (4.9) 81 31.1 (4.8) 
   EWL < 66% 31 36.5% 30 37.0% 
   EWL ≥ 66% 54 63.5% 51 63.0% 
   Waist circumference, cm 85 104.7 (14.0) 81 105.9 (13.2) 
Energy intake3,4     
       kJ/day 27 7972 (6247 – 9410) 25 6539 (5638 – 8021) 
       Kcal/day  1905 (1493 – 2249)  1563 (1348 – 1917) 
   Males 4  3  
       kJ/day  8286 (7368 – 9501)   8641 (6037 – 8641) 
       kcal/day  1980 (1761 – 2271)  2065 (1443 – 2065) 
   Females 23  22  
       kJ/day  7255 (6246 – 9410)  6530 (5544 – 7243) 
       kcal/day  1734 (1493 – 2249)  1561 (1325 – 1731) 

SF-363,5      
   Male 12 21.8% 16 27.6% 
   Total score 48 72.2 (15.3) 50 71.5 (16.3) 
   Physical health score 48 77.3 (60.9 – 87.6) 51 71.1 (48.6 – 87.3) 
   Mental health score 49 78.9 (63.6 – 85.3) 50 75.6 (62.2 – 87.9) 

1 n indicates number of individuals in each category. 
2 Age and anthropometry are given as mean with standard deviation 
3 Data are presented as mean with SD when Normally distributed and as median with P25-75 when assumption 
for Normality was violated. 
4Results from analyzing data from sample 1 
5Results from analyzing data from sample 1 and 2  
kJ = kilojoules, Kcal = kilocalories, SF-36 = The Medical Outcomes Study 36-item Short-Form Health Survey 



50 
 

 
Characterization of the subjects, divided into intervention and control group, is shown in table 

4. As displayed, the males were in minority among the study subjects and the largest age 

group was between 40 – 49 years of age. The majority of the group had lost more than 66% of 

their excess weight at baseline. 

4.2 Group meeting attendance 
Table 5 shows an overview over the group meeting attendance in all three samples from 

baseline to 4 months and in sample 1 from 4 months to 24 months.  

As shown, the total attendance percentage was by far largest at the first group meeting. At the 

three next meetings, the total attendance percentage was above 50%. The total attendance the 

last year, group meetings 8-16, was quite stable with 30-37%. However, group meetings 10 

and 11 stand out with an attendance over 50%. The average group meeting attendance in 

sample 1 for all 16 group meetings was 47.0%. After seven meetings the total average 

meeting attendance in sample 1, 2 and 3 was 57.7% (54.5%, 55.7% and 63.1% respectively). 

The average number of attended group meetings was 7.3 out of 16 possible in sample 1. In 

sample 2 and 3 the average numbers of attended group meetings were 3.9 and 4.4 out of seven 

possible respectively.  

The effect of group meeting attendance on change in weight and waist circumference was also 

investigated as shown in table 6. The intervention group was divided into two groups; one 

with subjects who had a group meeting attendance of  ≥ 50% and one with subjects who had a 

group meeting attendance of < 50%. No significant difference was found neither in change in 

weight nor in waist circumference between the ones who had participated in ≥ 50% compared 

to those who had participated in < 50% of the group meetings.  
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Table 5. Group meeting attendance 

Samples Topic of the meeting Number of 
attendants 

Attendance 
percentage 

Sample 1, 2 and 3 (n = 85)   

   Group meeting 1 Presentation, aims and 
intermediate aims 

71 84% 

   Group meeting 2 Physical activity I 59 69% 

   Group meeting 3 Fiber, fruit and vegetables 53 62% 

   Group meeting 4 Fat and fat reduced products 46 54% 

   Group meeting 5 Physical activity II 38 45% 

   Group meeting 6 Food during holidays and 
celebrations 

42 49% 

   Group meeting 7 New-year resolutions and 
cravings 

35 41% 

Sample 1 (n = 27)    

   Group meeting 8 Self-help groups 10 37% 

   Group meeting 9 Physical activity III 10 37% 

   Group meeting 10 Sweeteners 15 56% 

   Group meeting 11 Body image I 14 52% 

   Group meeting 12 Summer food and end of term 10 37% 

   Group meeting 13 ”Café table” 9 33% 

   Group meeting 14 Body image II 9 33% 

   Group meeting 15 “Food for the entire family” 8 30% 

   Group meeting 16 Cooking class and farewell 9 33% 
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Table 6. Comparison of change in weight and waist circumference according to group 
meeting attendance 

 Mean (±SD)  P-value 
≥ 50% < 50 % 

Change from baseline to 4 months n1 = 55 n = 24  

   Change in weight  0.9 (3.1) 1.1 (2.8) 0.74 

   Change in waist circumference 0.21 (3.9) 0.16 (5.8) 0.97 

Change from baseline to 24 months n1 = 12 n = 12  

   Change in weight 1.6 (8.2) 3.9 (6.5) 0.45 

   Change in waist circumference 0.11 (6.5) 1.1 (9.6) 0.76 
1n indicates the number of participants included in the pair wise analyses. 

4.3 Anthropometric outcomes 

4.3.1 Changes in weight and waist circumference from baseline to 4 
and 24 months within the intervention group 

Between baseline and 4 months data collection, the intervention group increased their mean 

weight from 91.1 kg to 92.0 kg (table 7). Although this was a small increase, the difference in 

weight between the two data collection points was statistically significant (p-value = 0.007).  

In the smaller group who had finished the intervention (participants from sample 1), there was 

a tendency of weight increase from baseline until 24 months data collection (p-value = 0.08) 

(table 7). Figure 9 shows every individual’s weight development in the intervention group of 

sample 1. As displayed, most of the individuals increased their weight from baseline, but not 

near to the preoperative level. Some individuals also lost weight between the two sampling 

points. When comparing the weight increase in sample 1 between baseline and 4 months and 

between 4 months and 24 months, there was a tendency to a greater increase during the latter 

period than the first (p-value = 0.07). However, when dividing the weight increase from 4 

months to 24 months data collection into periods of four months, the weight increase each 

four months was 0.46 kg. This is the same increase as the mean increase of 0.45 kg from 

baseline to 4 months. 
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Table 7. Comparison of weight and waist circumference within the intervention group from 
baseline to 4 and 24 months of intervention 

  
n1 

Mean /median (±SD / P25-75) P-value 
Baseline2 4 months 

Comparison baseline – 4 months3    
   Weight, kg 79 91.1 (17.5) 92.0 (18.3) 0.007 

   Waist circumference, cm 79 104.3 (96.8-113.0) 104.0 (96.0-112.0) 0.47 

 n1 Baseline2 24 months P-value 
Comparison baseline – 24 months4    

   Weight, kg 24 93.6 (19.4) 96.3 (21.1) 0.08 

   Waist circumference, cm 24 106.0 (97.5-117.8) 108.8 (89.9 – 118.0) 0.77 
1n indicates the number of participants included in the pair wise analyses 
2Baseline mean and median values from subjects who were included in the pair wise analyses 
3Data includes sample 1, 2 and 3 
4Data includes only sample 1 
 

As shown in table 7, there was not a significant difference in waist circumference between 

baseline and 4 months (p-value = 0.47), nor between baseline and 24 months data collection 

in the intervention group (p-value = 0.77).  

The control group showed much of the same pattern of weight development as the 

intervention group (table 8). Although the control group did not increase their weight 

significantly from baseline until 4 months, they had a tendency of weight increase from 

baseline until 24 months data collection (p-values = 0.28 and 0.06 respectively). The weight 

development within the control group is shown in a similar figure as for the intervention 

group (figure 10). Whereas none of the participants in the intervention group were near 

regaining weight to the pre-operative level, one person in the control group regained the entire 

amount of weight lost except for one kg.  
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Figure 9. Weight development in the intervention group of sample 1 from the preoperative weight to weight at 
24 months of intervention (n at baseline = 27). 

Pre op. = preoperative weight, i.e. 14-24 months before baseline, 0 = weight at baseline, 4 = weight at 4 months, 
24 = weight at 24 months and end of study 
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Figure 10. Weight development in the control group of sample 1 from preoperative weight to weight at 24 
months of intervention (n at baseline = 26). 

Pre op. = preoperative weight, i.e. 14-24 months before baseline, 0 = weight at baseline, 4 = weight at 4 months, 
24 = weight at 24 months and end of study 

Symbol indicates the weight development for the individual with total weight regain to pre-operative level. 
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4.3.2 Comparison of weight and waist circumference between the 
control and intervention group 

There was no significant difference in weight between the two groups at either of the data 

collection points or in change in weight between the data collections. The same was the case 

for waist circumference (table 8). When excluding the three study subjects who had removed 

abdominal skin folds,  were pregnant or had abdominal hernia at the actual time points, the 

changes in waist circumference was still not statistically significant between the intervention 

and control group (data not shown). As expected, baseline to 24 months change in weight and 

waist circumference was found to be highly correlated (r = 0.85, p-value < 0.001). 

Table 8. Comparison of weight and waist circumference between the intervention and control 
group from baseline and 4 months and baseline and 24 months data collection 

  
 

n1 

Intervention group 
Mean/median 
(±SD/P25-P75) 

 
 

n2 

Control group 
Mean/median 
(±SD/P25-P75) 

P-value 

Weight, kg      
   Baseline 85 90.8 (17.9) 81 91.4 (18.3)  
   4 months 79 92.0 (18.3) 76 91.6 (18.6) 0.88 

   24 months 24 96.3 (21.1) 20 95.7 (25.6) 0.92 

Change  in weight, kg      
   From BL – 4 m 79 0.93 (3.0) 76 0.39 (3.1) 0.27 
   From BL – 24 m 24 2.8 (7.4) 20 5.0 (11.0) 0.43 

Waist circumference, cm      
   Baseline 85 104.7 (14.0) 81 105.9 (13.2)  
   4 months 79 104.0 (96.0-112.0) 76 105.9 (95.1-114.0) 0.82 

   24 months 24 108.8 (89.9-118.0) 19 108.5 (93.0-120.5) 0.90 

Change in waist circumference, cm    
   From BL – 4 m 79 0.20 (4.5) 76 - 0.49 (5.6)  0.41 

   From BL – 24 m 24 0.63 (8.0) 19 2.1 (9.3) 0.57 
1n indicates the number of participants in the intervention group at the different data collection points 
2n indicates the number of participants in the control group at the different data collection points  
BL =baseline, 4 m = 4 months, 24 m = 24 months 
 

In subgroup analyses of the total study group, males were found to have a tendency of 

increasing their weight more than females (p-value = 0.06) between baseline and 4 months 

data collection. However, in sample 1, a significant difference between males and females in 
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weight increase between baseline and 24 months was not found (p-value = 0.73). When 

comparing the drop-outs between baseline and 24 months data collection with the participants 

who completed the study, there was no significant difference between them in weight at 

baseline (p-value = 0.63). 

4.4 Energy intake 

4.4.1 Comparison of energy intake 

The median energy intake per day of the control and intervention group at 4 and 24 months is 

shown in figure 11. The control group increased their median energy intake from 6539 kJ 

(1563 kcal) per day to 7599 kJ (1816 kcal) per day from baseline to 24 months data collection 

which was statistically significant (p-value = 0.03). The corresponding data for the 

intervention group was 7972 kJ (1905 kcal) per day to 7184 kJ (1717 kcal) per day, a change 

that was not significant (p-value = 0.57).  There was no difference in energy intake between 

the two groups at 24 months (p-value = 0.96).  

To investigate the association between change in energy intake and change in weight, 

correlation analyses were performed. Pearson’s correlation coefficient (r) was only found to 

be 0.12 and not significant with a p-value = 0.45. However, the correlation between weight 

and energy intake at 24 months data collection was found to be significant (p-value = 0.001), 

with a correlation coefficient (rsp) = 0.48. In addition, the explained variance (r2) of 0.16 

indicates that 16% of the weight at 24 months was explained by energy intake. 
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Figure 11. The median energy intake in the control and intervention group at baseline and 24 months. 

Median with percentiles: 6539 (5638 – 8021), 7599 (5770 – 9346), 7972 (6247 – 9410), 7184 (6434 – 9065). 

The energy intake between the intervention and control group was also compared after two 

participants with outlier values were removed. Still, there was no significant difference in 

energy intake at 24 months (p-value = 0.94). The energy intake of each individual in the 

control and intervention group at baseline and 24 months is displayed in figures 12a and 12b. 

When investigating the energy intake between men and women, no significant difference was 

found between them in median energy intake at baseline (p-value = 0.11), but a tendency of 

higher energy intake for men was found at 24 months (p-value = 0.07). Neither the males nor 

the females increased their intake significantly from baseline to 24 months. Analyses 

comparing the seven drop-outs to the study completers in baseline energy level, showed a 

significant difference in energy intake at baseline (p-value = 0.02) with a lower energy intake 

in the drop-outs than in the continuing participants. 
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Figure 12a. Each individual’s energy intake in the intervention group at baseline and 24 months 

Star indicates outlier 

 

Figure 12b. Each individual’s energy intake in the control group at baseline and 24 months 

The marked column is not an outlier. The calculation for determining the validity of a person’s energy report is 

based on the individual’s BMR. The factors included in this calculation are weight, height, age and sex. Even 

though the marked energy intake is very high, this person had an EIrep:BMR ratio of 2.03, which is within the 

individual cut-off range for acceptable reporters (table 9). 
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4.4.2 Evaluation of the energy intake 

The group mean baseline EIrep:BMR ratio was 1.12 (0.34). As the group level cut-off values, 

based on the Goldeberg and Black formula (82), for acceptable reporters were 1.46 – 1.64 at 

baseline, the participants were deemed under-reporters at group level. When subgroup 

analyses at baseline were performed, no significant differences in reporting validity were 

detected between the intervention and control group or between men and women (p-values = 

0.33 and 0.51 respectively).  

At 24 months, the group’s mean EIrep:BMR ratio was 1.15 (0.38). With the same cut-off 

values as at baseline, this classified the group in total as under-reporters also at 24 months. As 

was the case at baseline, there was no significant differences in validity of food diaries 

between the intervention and control group or male and female at 24 months either (p-values 

= 0.95 and 0.81 respectively).  

Paired tests between baseline and 24 months data within the control group and the 

intervention group were performed separately. This was done to investigate if the degree of 

under-reporting was significantly different at these two data collection points within the 

groups. Neither the control group (p-value = 0.11) nor the intervention group (p-value = 0.86) 

showed significant differences in reporting energy intake when comparing the EIrep:BMR 

ratio at the two data collection points. When a paired test was done within the whole study 

group, the result was the same with a p-value = 0.44. 

At the individual level, cut-offs were used to identify invalid reports which were also based 

on the Goldberg and Black formula (82). The results are shown in table 9. More than 50% of 

the study participants were classified as acceptable reporters at both 4- and 24 months, while 

only one person was classified as an over-reporter. This was at 24 months and the over-

reporter had no unusual days according to the food diaries. However, this person gained 5.8 

kg from baseline to 24 months. 
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Table 9. Evaluation of reported energy intake at individual level. 

 Cut-off values n1 Percentage of 
total 

Min -max 

Baseline  52  0.45 – 2.08 

   Acceptable reporters 1.02 – 2.35 29 55.8% 1.04 – 2.08 

   Under-reporters < 1.02 23 44.2% 0.45 – 1.01 

   Over-reporters > 2.35 - - - 

24 months  42  0.54 – 2.61 

   Acceptable reporters 1.02 – 2.35 25 59.5% 1.02 – 2.03 

   Under-reporters < 1.02 16 38.1% 0.54 – 1.01 

   Over-reporters > 2.35 1 2.4% 2.61 
1n = number of individuals in total at baseline and 24 months data collection and in each category of reporters. 

4.5 Health-related quality of life 

4.5.1 Data quality 

The approval for usage of the HRQoL questionnaire was received after baseline data 

collection had started. As a result, the first nine (8.0%) participants did not fill in this 

questionnaire at baseline. All of these participants were women, four (7.2%) in the 

intervention group and five (8.6%) in the control group. An additional three (2.7%) of the 

participants did not deliver the questionnaire at the baseline data collection.   

At the 4 months data collection, a total of eight (7.1%) had withdrawn from the study, and six 

(5.7%) questionnaires from the remaining participants were not delivered to the master 

students. The withdrawal rate was 3.6% in the intervention group and 10.3% in the control 

group. The difference in drop-outs between the intervention and the control group was not 

significant (p-value = 0.27). Neither was there a significant difference in total score, physical 

and mental health measure between the drop-outs and the participants who continued the 

study at 4 months data collection (p-values = 0.57, 0.71 and 0.24 respectively). Answers were 

in 7.1% of the questionnaires which led to the inability of aggregating a total score from these 

questionnaires. There was no significant difference in inability to aggregate total scores 

between women and men (p = 0.31) or between the intervention and control group (p-value = 

0.72). A total of 11 participants (9.7%) had one or several missing items in their 
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questionnaires at both baseline and 4 months follow-up. Across the board, the percentage of 

missing items from completed questionnaires ranged from 0.0 – 5.0%. Among the 36 items in 

the questionnaire, 12 items had 0% missing, 20 items had 1-3% missing and three items had 

4.0% missing (belonging to the MH and GH dimensions) and one item had 5.0% missing 

(belonging to the VT dimension). 

No statistically significant difference was found between men and women in change of any of 

the scores from baseline to 4 months. Neither was a significant difference found at 4 months 

follow-up in mental health summary, in physical health summary or in total scores (data not 

shown). However, a tendency of difference between men and women was found in total 

scores at baseline (p = 0.09) with a tendency to a higher score in women than in men. This 

tendency was sustained after controlling for age. 

In the RP, SF and the RE dimensions, more than one third of the study group had maximum 

scores (= 100, “ceiling effect”) at baseline while the dimension with most pronounced 

minimum score (= 0, “floor effect”) was BP (table 10). The ceiling effect seemed to decline 

somewhat after four months, but was still prominent in the RP, SF, and the RE. The BP was 

still the dimension with the most prominent flooring effect. 

Table 10. Percentage of participants in both the control and intervention group with 
minimum/maximum scores of the SF-36 dimensions. 

 No of 
items 

% minimum / maximum score 
Baseline 4 months 

Physical function (PF) 10 0.0 / 16.8 0.0 / 14.3 

Role-physical (RP) 4 1.0 / 35.6 2.0 / 30.6  

Bodily pain (BP) 3 3.0 / 19.2 4.1/ 17.3 

General health (GH) 2 1.0 / 5.0 0.0 / 0.0 

Vitality (VT) 2 1.0 / 2.0 2.1/ 1.0 

Social function (SF) 5 0.0 / 42.0 1.0 / 34.7 

Role-emotional (RE) 4 0.0 / 52.0 1.0 / 43.9 

Mental health (MH) 5 0.0 / 6.1 0.0 / 2.1 
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The correlations between the SF-36 dimensions’ average scores from the two data collection 

time points ranged from 0.074 (PF and MH) to 0.78 (RP and BP).The correlations between 

the scales aggregating the mental health summary measure (VT, SF, RE and MH) ranged 

from 0.61 (VT and SF) to 0.75 (RE and MH). Between the scales aggregating the physical 

health summary measure (PF, RP, BP and GH), the correlations ranged from 0.59 (PF and 

BP) to 0.78 (RP and BP). The correlations between scales across the two summary measures 

ranged from 0.074 (PF and MH) to 0.55 (GH and VT). 

4.5.2 Comparison of health related quality of life after 4 months 

The 4-months changes within the intervention and control groups are presented in table 11. 

The results in the intervention group on change in the VT (p-value = 0.02) dimension, showed 

a statistical significance but did not differ in mean score. The same was the case with the 

tendency of difference in the SF (p-value = 0.08) and MH (p-value = 0.09) dimensions. 

However, the significant difference in GH (p-value = 0.008) showed a decrease in scores. 

When aggregating the scores into physical and mental health measures and total score, there 

was no statistically significant decrease in the HRQoL scores, only a tendency of decrease in 

the mental health measure (p = 0.09). The subjects in the control group showed statistically 

significant decline in HRQoL in the GH (p-value = 0.04), VT (p-value = < 0.001), RE (p-

value = 0.003) and MH (p-value = < 0.001) dimensions. Whereas the SF dimension increased 

(p-value = 0.01). When aggregating the scores, both the total score and the mental health 

measure showed a significant decrease in HRQoL while the change in the physical health 

measure was not significant (p-values = < 0.001, < 0.001 and 0.23) respectively. 

The baseline total scores and the physical and health measure scores for both the intervention 

and control group are shown in table 4. The total score, physical health measure and mental 

health measure scores, together with the dimension scores were not statistically significant 

between the groups after 4 months (table 12). However when analyzing change in scores, the 

control group had a significantly larger decline in mental health measure score from baseline 

to 4 months compared to the intervention group. The same was found in total score when six 

outlier values were removed. There were two outliers in the control group and four outliers in 

the intervention group. The change in total scores, mental and physical health measure within 

each group is shown in figure 13.  



Table 11. Change in SF-36 dimensions and aggregated scores within the groups from baseline to 4 months 

1n indicates the number of participants included in the pair wise analyses

  
n1 

Intervention group P-
value 

 
n1 

Control group P-value 
Baseline 4 months Baseline 4 months 

Dimension scores median (P25-75)        
     Physical function 45 90.0 (80.0 – 96.3) 90.0 (78.8 – 95.0) 0.49 44 90.0 (75.0 – 95.0) 90.0 (71.3 – 95.0) 0.52 
     Role-physical 45 90.6 (62.5 – 100) 87.5 (50.0 – 100) 0.25 44 81.3 (50.0 – 100) 75.0 (43.8 – 100) 0.93 
     Bodily pain 43 56.0 (32.0 – 74.0) 51.0 (32.0 – 84.0) 0.45 44 51.0 (32.0 – 74.0) 41.0 (22.0 – 84.0) 0.25 
     General health 45 72.0 (52.0 – 87.0) 59.5 (44.3 – 87.0) 0.008 44 67.0 (45.0 – 92.0) 54.5 (35.0 – 87.0) 0.04 
     Vitality 43 50.0 (37.5 – 65.6) 50.0 (31.3 – 62.5) 0.02 43 56.3 (37.5 – 68.8) 40.6 (25.0 – 56.3) <0.001 
     Social function 44 75.0 (62.5 – 100) 75.0 (50.0 – 100) 0.08 44 75.0 (62.5 – 100) 81.3 (50.0 – 100) 0.01 

     Role-emotional 44 100 (75.0 – 100) 91.7 (66.7 – 100) 0.72 44 91.7 (75.0 – 100) 83.3 (50.0 – 100) 0.003 

     Mental health 43 75.0 (65.0-90.0) 75.0 (60.0 – 90.0) 0.09 43 80.0 (63.8 – 90.0) 70.0 (45.0 – 85.0) <0.001 

Total scores median (P25-75)        

     Total score 42 73.5 (61.1 – 82.5) 63.8 (58.4 – 79.8) 0.11 43 72.3 (58.3 – 86.7) 65.9 (44.4 – 78.7) <0.001 

     Mental health measure 43 78.9 (63.6 – 85.3) 69.4 (57.0 – 83.2) 0.09 43 75.2 (62.2 – 87.9) 65.3 (44.3 – 80.5) <0.001 

     Physical health measure 42 77.3 (60.9 – 87.6) 74.4 (53.6 – 87.1) 0.38 43 71.1 (48.6 – 87.3) 68.6 (46.2 – 82.9) 0.23 
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Compared to a Swedish norm population’s mean scores, the control group had lower median 

scores in all the dimensions at the 4 months data collection except for PF which was a little 

higher. The intervention group had lower median scores in five of the eight dimensions. PF 

and RE was a little higher and RP was approximately the same as the  norm population (table 

12).  

Table 12. Comparison of SF-36 4 months dimension scores between intervention group, 
control group and norm data. 

1The norm data used for comparison is the Swedish norm data (74) because there is no published Norwegian 
norm data on the SF-36 version 2.0. 
2 P-values from analyses between the control and the intervention group 
3No statistical difference was found when removing outlier values 
N = 50 intervention group, n = 48 in the control group and n = 1715 in the norm data. N = 43 in both control and 
intervention groups in change calculations, including outliers. 
∆ = change, BL = baseline 

 Intervention group Control group Norm data1 P-value2 

(±SD/P25-75) (±SD/P25-75) (±SD)  
Dimension scores      
     Physical function 90.0 (78.8 – 95.0) 90.0 (71.3 – 95.0) 89.0 (0.4) 0.97 

     Role-physical 87.5 (50.0 – 100) 75.0 (43.8 – 100) 87.6 (0.6) 0.22 

     Bodily pain 51.0 (32.0 – 84.0) 41.0 (22.0 – 84.0) 74.2 (0.6) 0.13 

     General health 59.5 (44.3 – 87.0) 54.5 (35.0 – 87.0) 74.9 (0.5) 0.34 

     Vitality 50.0 (31.3 – 62.5) 40.6 (25.0 – 56.3) 64.8 (0.5) 0.32 

     Social function 75.0 (50.0 – 100) 81.3 (50.0 – 100) 87.5 (0.5) 0.69 

     Role-emotional 91.7 (66.7 – 100) 83.3 (50.0 – 100) 88.8 (0.5) 0.24 

     Mental health 75.0 (60.0 – 90.0) 70.0 (45.0 – 85.0) 79.3 (0.4) 0.28 

Total scores      

     Total score 63.8 (58.4 – 79.8) 65.9 (44.4 – 78.7)  0.18 

     Mental health measure 69.4 (57.0 – 83.2) 65.3 (44.3 – 80.5)  0.26 

     Physical health measure 74.4 (53.6 – 87.1) 68.6 (46.2 – 82.9)  0.29 
 

Change in scores BL – 4 months    

   ∆ in total score -4.1 (14.2) -7.0 (11.5)  0.11 

   ∆ in total without outliers -1.8 (9.3) -6.8 (9.5)  0.02 

   ∆ in mental health measure -1.6 (-11.3 – 4.1) -11.3 (-24.1 – 1.6)  0.04 

   ∆ in physical health measure -1.3 (-8.8 – 6.3) -2.9 (-8.1 – 4.9)  0.903 
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Figure 13. Median change in the SF-36 scores from baseline to the 4 months data collection, based on table 12. 

The effect size for the clinical treatment effect was not equally distributed in the control and 

the intervention group as shown in figure 14. The physical health measure scores showed the 

least reduction in both groups with - 0.15 in the control group and - 0.06 in the intervention 

group, both which indicates a trivial effect (77). In the intervention group, the total score 

showed the largest effect reduction (- 0.23), although regarded as a small effect (77). In the 

control group, the mental health measure score had the largest reduction in effect size, 

showing a moderate effect reduction with a score of - 0.61 (77). The difference between the 

groups in both physical health measure and total score treatment effect reduction was not 

significant with p-values = 0.90 and 0.11 respectively. However, the treatment effect 

reduction score for the mental health measure showed a statistically significant difference 

between the groups (p-value = 0.04). 
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Figure 14. Effect sizes in health-related quality of life scores in the control and intervention group from baseline 
to 4 months data collection. 

4.5.3 Change in health related quality of life in relation to change in 
body weight 

Correlation and regression analyses between total score, physical and mental health measures 

with change in weight, age and sex is shown in table 13.  No association between change in 

weight and change in any of the aggregated scores was found. It was a statistically significant 

association between change in total scores and age and a tendency of association between age 

and physical and mental health measures. The regression analysis showed that there were 

statistically significant relations between increase in HRQoL of total scores and mental health 

measures with age. Per one year of increasing age, the change in total score and mental health 

measure was 0.35 and 0.44 respectively. However, when adjusting the results for change in 

weight, age and sex in a multiple regression analysis, no relation between the variables was 

statistically significant. There were only a tendency of relation between age and change in 

total score (p-value = 0.06) and age and change in mental health measure and age (p-value = 

0.07).



Table 13. Change in health-related quality of life scores in relation to weight change from baseline to 4 months, age and sex (n = 79).  

 r1 p-value Unadjusted 
effect2 

SD P-value Adjusted 
effect3 

SD P-value 

Change in total score         

     Change in weight  0.06 0.59 0.01 0.47 0.59 - 0.54 0.47 0.25 

     Age 0.23 0.04 0.35 0.17 0.04 0.33 0.17 0.06 

     Sex4   - 5.6 3.1 0.08 - 4.8 3.2 0.13 

Change in mental health measure        

     Change in weight 0.09 0.43 0.02 0.61 0.58 - 0.75 0.61 0.22 

     Age 0.21 0.06 0.44 0.21 0.04 0.42 0.22 0.07 

     Sex   - 6.8 4.0 0.10 - 5.8 4.2 0.16 

Change in physical health measure        

     Change in weight 0.03 0.78 0.01 0.44 0.43 - 0.53 0.45 0.24 

     Age 0.19 0.08 0.24 0.16 0.15 0.23 0.17 0.18 

     Sex   - 3.5 3.1 0.27 - 3.2 3.3 0.32 
1Pearson’s (r) and Spearman’s (rsp)  correlation  coefficients to study the possible association between the variables 
2Regression analysis to describe the relation between the variables 
3Adjusted for all the variables in the table in a multiple regression analysis 
4Sex is a categorical variable not suitable for correlation analysis
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5 Discussion 

Brief synopsis of key findings 

A significant increase in weight between baseline and 4 months was found within the 

intervention group and a tendency of increase in weight from baseline to 24 months was also 

found. There were no significant changes in waist circumference within the intervention 

group and there were no significant difference in anthropometric measures between the 

subjects who had participated in more or less than 50% of the group meetings. When weight 

and waist circumference were compared between the intervention and control group, no 

statistical differences were found at any data collection point. There was no significant 

difference in energy intake between the intervention and control group at 24 months data 

collection. However, the control group had a significant increase in median energy intake 

from baseline to 24 months while the intervention group had a non-significant change in 

median energy intake. There was no significant difference between the intervention and 

control group in HRQoL at 4 months in any of the eight dimension scores, total score or 

physical and mental component measures. However most of the dimension scores 

differentiated from the norm scores except for physical function and mental health dimensions 

in the intervention group and physical function in the control group. The control group had a 

significantly larger deterioration in mental health scores than the intervention group. When 

investigating the relationship between change in weight and change in HRQoL-scores, no 

significant association was found.  

5.1 Subjects and methods 

5.1.1 Study design 

With current knowledge, no studies have conducted a postoperative, randomized study based 

mainly on group intervention after RYGBP surgery. Whereas some other studies have 

investigated the effect of support group meetings after bariatric surgery on anthropometric 

measures (83-86), none have been randomized into an intervention and a control group. 

Having a control group makes it possible to compare the results of the intervention to the 

usual care and additionally, randomization reduces the risk of bias (80). Table 4 showed that 
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the two groups did not differ in any systematic way, which is good as statistical theory is 

based on the idea of random sampling (80).  

Several studies have investigated subjects who have undergone RYGBP procedure or other 

bariatric surgeries with focus on anthropometric, dietary, and HRQoL changes before and 

after surgery (49-51, 53). Papalazarou et.al. randomized female surgery candidates into 

groups of usual care or life style intervention that began immediately after vertical banded 

gastroplasty (VGB) surgery. After 30 sessions during three years, they found favorable effects 

of life style intervention (87). Another study initiated intensive nutritional management with 

follow-ups once every 15 days for at least 3 months. This study started at least two years after 

RYGBP surgery and found that weight was reduced in patients who had had a previous 

weight regain (88).  

The effect of support group meeting attendance after bariatric surgery has also been 

investigated by  different methods such as retrospective chart review (86), questionnaires on 

anthropometric data and support group meeting attendance (83, 84), and retrospective study 

on encouraged attendance and effect on weight (85), but none of them were randomized. The 

present study could then be a valuable contribution to the data that already exists on extra 

support and guidance after RYGBP surgery. 

The intervention in the present study was less comprehensive with 16 group meetings and 

four individual sessions over a two year period compared to three individual sessions in the 

control group for data collection. This scheme was chosen as it was believed to be more easily 

implemented as a general scheme to prevent weight regain, and thus maybe contribute to a 

greater generalization on the effect of intensive follow-up starting 14-24 months after RYGBP 

surgery.   

The intervention of this study was based on group participation with peers. A difference in 

weight and energy intake between the control and intervention group for the time being is not 

evident. It might have been a more effective intervention if the participants in the intervention 

group were offered an extra individual session in addition to the group meetings to discuss the 

content of the food diary with the master student. Even though the exact energy intake is hard 

to estimate with just a quick look at the food diary, it is possible to say something about 

intake of disadvantageous food items and the frequency or amounts of intake of these items 

and give advice to the participant accordingly. With this approach, it would also have been 
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possible to compare choice of food items and discuss low-fat versus regular variants of the 

same products. Another possibility is to identify certain time points which constitute more 

risk than others and together with the participant work out strategies regarding food intake 

when the risk for disadvantageous eating patterns is at its greatest. It might be a lot of 

potential in guidance according to the items in the food diary which could influence the result 

on energy intake (89) and thus body weight. 

A limitation to be considered is that the data collection was done by four different master 

students and one RD. For this reason, possible inter-observer variability may occur. Intra-

observer reliability is known to be better than inter-observer reliability in anthropometric 

measurements both in adults and children (90, 91). In the review by Ulijaszek and Kerr they 

stated that measurement error has mainly two types of effects on the quality of data collected 

to the extent which: 1) repeated measurements give the same value; and 2) measurements 

depart from the true values (90). The ideal would have been to have one person who 

performed all the anthropometric measurements, but this was not possible as the participants 

were included over three years and the measurements were taken by master students. To 

minimize the intra- and inter-observer errors, the master students were taught how to perform 

the measurements correctly with the supervisor ahead of data collection. It has been found 

that the measurement errors are largest, among other things, when the anthropometrist are 

recently trained with limited experience (90). Stomfai et.al, found that the reliability of intra-

observer measurements increased from 69% to 95% from the first to the second training 

session when measuring children (91). However, intra- and inter-observer reliability values 

have been shown to be similar to each other for measures of weight. Acceptable levels of 

inter-observer measurement error (R > 0.95) was generally achieved for weight and lower 

levels of reliability was achieved for waist circumference (mean R = 0.94) (90).  

As only 23.2% of the eligible participants signed up for participation, there was a risk of 

response bias. Those who wanted to participate could have been more motivated to keep a 

health promoting lifestyle, more concerned about weight development, and knowledgeable 

about the risk of weight regain after surgery. This potentially made the participants more 

likely to follow a more restrictive eating pattern and to be further aware of food choices and 

physical activity. Consequently, the present results may not be representative for the entire 

population of those who have undergone RYGBP surgery at OUH Aker. This also creates the 

possibility of not detecting a true effect of the intervention because the participants in the 
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control group might be more aware of the lifestyle choices they made to avoid significant 

weight regain than the average post RYGBP candidate. 

Since OUH Aker is a regional center for bariatric surgery, some study subjects had to travel a 

long distance to participate. This may both limit the possibility of joining the study for some 

of the eligible candidates and affect the group meeting attendance. It may also be a challenge 

for some that the study period lasts for two years. Nevertheless, the statistician expected a rate 

of withdrawal from the study of 20-30%, and so far 83% have completed the study after 24 

months. 

5.1.2 Data assessment 

Food diaries 

To eliminate errors in completing the food diaries as much as possible, the study participants 

were thoroughly informed about how to complete them both orally and in writing. The master 

students also proof read each food diary during the scanning process. In addition, peculiar 

amounts of different food items, or values of macro- and micronutrients were screened for 

and consequently scanning errors were detected and corrected.  

The food diary used to collect data on energy intake has not been validated for adults, but for 

children. This validation showed that both under- and over-reporting of energy intake did 

occur (72). A dietary questionnaire that covered food intake over the past three months has 

been developed for use in the SOS-study and validated in obese subjects. This validation 

showed that it gave more valid information than four-day food records in obese subjects (92). 

However, choosing the four-day food diary also had its advantages. It is pre-coded and has an 

extensive list of typical Norwegian food items categorized in a typical Norwegian food 

pattern (93). It is also accompanied with a photographic booklet. In addition it has been 

shown, although in the elderly, that food records collected during the first days were less 

likely to under-report high intakes as this was an increasing problem by the fifth, sixth, and 

seventh day (94). Hence, this implies that as the number of days of food records increase, the 

validity of the food records decrease. However, another study found that the number of days 

of diet record needed to ensure a correlation between observed and true mean of energy intake 

≥ 0.9, was found to be 4-5 days in adult men and 5-6 days in adult women (95). Thus, the 

four-day food diary in the present study may be sufficient for satisfactory energy estimates in 
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males but possibly insufficient in females. A seven-day food diary may therefore have been 

more adequate to achieve good energy estimates for both sexes. However, such a conclusion 

can not be drawn due to the ambiguous findings from the scientific literature. 

The food registration itself may influence the energy intake as registration of all food and 

drink intake might increase the awareness of ingestion. It might also be the case that 

participants avoid food items high in fat and sugar during the registration days to be “good” or 

limit their intake because it is more cumbersome to register more items. Many subjects also 

indicated that one or several of the recorded days were unusual. While some definitions of 

unusual days certainly were rare occasions, such as confirmation, party/celebration or having 

surgery, others were of more normal daily variations. This may reflect that some subjects still 

excuse intake of snacks and energy dense food as unusual happenings even if it occurs several 

times a week. 

SF-36 questionnaires 

The SF-36 survey is a generic instrument. It was chosen for use in this study due to the 

advantages of generic instruments and its extensive use in scientific literature. Generic 

instruments are most useful when diverse groups are compared and create the possibility to 

compare the study group to a norm population. With a generic instrument, it is also possible 

to compare the relative burden of different diseases (59). On the contrary, obesity specific 

instruments can only be used to measure HRQoL in obese groups. To avoid an extensive 

length of the questionnaire, the creators chose the most frequently used health concepts in 

health surveys when developing the SF-36 (59). These concepts were also regarded as the 

most affected by disease and treatment (75). The items in the SF-36 questionnaire have been 

standardized and proven suitable for self administration (59). 

The SF-36 has been translated into Norwegian by Loge et.al. following the procedures 

developed by the International Quality of Life Assessment (IQOLA) Project (96). It was 

tested for reliability, scaling assumptions, and construct validity. The evidence for the 

construct validity of the questionnaire was good. However minor deficiencies were detected 

and changed (Norwegian SF-36 version 1.2) (96). The Norwegian SF-36 version 2.0 used in 

this study, is the last version of the SF-36 and is mostly similar to the previous one except for 

two scales, RP and RE. In these scales, the scoring is changed from a dichotomous “yes/no” 

response to a five-step format (74). The Norwegian SF-36 version 2.0 is unfortunately not 
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validated under Norwegian conditions. Nevertheless, the Swedish SF-36 version 2.0 has been 

validated in Sweden. Here the researchers concluded that the changes in response formats, 

improved the precision, reliability and validity without deteriorating the structure of the 

original SF-36 (74).  

We used a key punch entry to administer the data from the SF-36 questionnaire. This is a 

method of administration that has been used successfully (59). 

Group meetings 

The European guidelines on long-term after-care recommend that bariatric patients should be 

seen 1-4 times per year from the third year post surgery and after that. This follow-up should 

not only focus on weight, but also QoL (26). As the participants in the intervention group was 

offered 16 group meetings and four individual sessions during the two years of the study, our 

follow-up may be regarded as quite frequent compared to usual care. The topics of the group 

meetings reflected challenges concerning healthy, nutritious and low energy density food as 

well as psychological and physical activity issues. A goal expressed at the first group meeting 

by all participants was to either keep current weight loss or to loose more weight. Thus, the 

master students emphasized that research has shown that to maintain a great weight loss, 

ingestion of food with low energy density and engagement in physical activity for 60 minutes 

every day is necessary (97). 

Participants in sample 1 and 2 had low participation rates in the physical activity part of the 

group meetings, while most of the participants in sample 3 joined the physical activity. When 

participants did not engage in the physical activity, bodily pain or sickness was given as 

reasons for absence. The reason for this different attitude may be different group dynamics. It 

might also have been an increasing awareness in the bariatric surgery patient milieu about the 

great risk of weight regain that modified the attitudes towards physical activity. Another 

possible explanation is that the latter group leaders set other ground rules for participation in 

the physical activity part than the previous group leaders. 

Many of the participants showed quite good knowledge about nutrition. The nutritional 

advices given during the meetings were also often applicable to the general population. It may 

thus not be a lack of knowledge on advantageous nutrition to avoid weight regain, but rather a 

lack of realization of this knowledge into action. The opinion in the group on whether it was 
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useful to refresh the nutritional knowledge differed. Some participants felt they knew all they 

needed about nutrition and others felt that it was useful to be reminded of healthful food 

choices. However, nutritional topics seemed to be valuable at some occasions. The high 

energy content of the traditional Christmas food surprised the group members, and motivated 

the study subjects to set goals for weight development and indulgence during Christmas. After 

Christmas, the group members felt that these goals had helped them to keep focus during the 

holidays. 

The nutritional advices might have felt more relevant to even more of the group participants if 

we instead of focusing on general nutritional advices for a healthy weight, had focused on 

very specific diet schemes relevant for this group. Orth et.al have investigated the effect of 

attendance in support group meetings on weight in addition to reasons for not attending them. 

They produced a list of topics that patients desired to be discussed during these meetings. 

Examples were adjusting to a new self after surgery, best food for individual needs, diet, 

eating less years after surgery, exercise, how to deal with plateaus, life altering changes and 

plastic surgery (83). How to, where to and the official guidelines for removing excess skin 

was one of the most frequently discussed topics in the group. Many participants in the present 

study stated that the most rewarding outcome from the group meetings was that they had a 

safe forum where they could share their thoughts and experiences with peers. 

It is possible that since the group meetings were held by four different master students, some 

minor differences in presentation, accentuation of topics, and level of physical activity might 

have occurred.  

5.1.3 Statistics 

Several values analyzed were skewed and not strictly Normally distributed. The non-

parametric techniques Mann-Whitney U and Wilcoxon signed rank sum tests were chosen 

when this condition occurred. Non-parametric techniques takes into consideration outliers in 

the data set using median as the middle value of the data and not comparing means as in 

parametric tests. However, non-parametric test are less powerful than parametric tests (98). In 

addition, the parametric techniques are quite robust in regard to violations of the assumption 

of Normality. With a sample size > 30, the violation of this assumption normally does not 

cause any large problems (98). In this regard, interpretation of whether data was Normally 

distributed or not might have been too strict. Thus, there was a potential risk of missing 
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statistically significant p-values. To account for this possible bias, Independent sample t-tests 

and Paired sample t-tests were performed in addition to the non-parametric tests to detect 

possible differences in the results obtained. Such differences did not occur. 

The PAL value chosen for calculation of accurate-, under- and over-reporters was suggested 

by Black (82). There were several reasons for using 1.55 as the PAL value in the present 

study group. Since the physical activity level of the participants was unknown, choosing a too 

high value might exaggerate the extent of under-reporting. A PAL of 1.55 has been shown to 

be a probable minimum energy requirement for a sedentary population, but with the ability to 

perform normal activities. If the PAL is raised, not only would more under-reporters have 

been identified, but also more acceptable reporters would have been misclassified as under-

reporters (82).  

The ideal would have been to collect the actual PAL of each individual. A physical activity 

questionnaire was collected from all the participants at the individual sessions, but due to the 

size of this master thesis, the master student has not analyzed the data from these 

questionnaires. However, it would be recommendable to include data from these 

questionnaires when calculating cut-off values for under- and over-reporters in the future. 

The number of participants included in the baseline and 4 months analyses was acceptable in 

comparison to other published studies on HRQoL, energy intake and anthropometric 

measures carried out after RYGBP surgery (50, 52, 53, 99). The 4 months data fulfill the 

power assumption of 80% and 5% probability of type I errors in this study. On the other hand, 

the number of participants included in the 24 months analyses may imply limited power. This 

is especially applicable in the sub-analyses of gender as there were only four men in the 

intervention group and three in the control group of sample 1. This number is too small to be 

representative and very unlikely to produce any significant differences between the groups 

even if the difference is really true.  

5.2 Results 

5.2.1 Group meeting attendance 

The first four group meetings had an attendance of over 50%, and thereafter it steadily 

declined to a steady level of 30-37%. This is probably explained by that the novelty has worn 
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off. However, two group meetings stand out with a substantially higher group meeting 

attendance than the previous and following meetings; number 10 on the topic of sweeteners 

and number 11 on the topic of body image held by a psychologist. It was evident from the 

food diaries that many participants had a very high and frequent intake of artificially 

sweetened soft drinks, tea, and coffee. Lindroos et.al found that despite the reduction of total 

energy intake two years after gastroplasty and gastric bypass, there was a relative increase of 

sugar intake (51). Thus, many subjects might be aware of their high intake of sweet food and 

drink. These factors may explain the rather great interest in this topic. Artificial sweeteners 

are often front page topic in the most popular tabloid news papers. This may cause some extra 

interest in what is regarded as acceptable amount of intake without causing any health risks.  

Body image is related to the excess skin after surgery (100). Some participants mentioned that 

excess skin caused rashes, made hygiene difficult and that it caused great dissatisfaction with 

their own body. This has also been found in the litterature (100). A few in the intervention 

group said that they were more unlikely to wear a swimming suit in public after the surgery 

than before. The excess skin may be a reminder of the previous weight and body shape (101). 

As excess skin and body image preoccupied the participants a lot, this may explain the high 

attendance percentage at the meeting on body image. Besides, patients’ perception of 

themselves have shown to be significantly improved with body contouring surgery (100).  

Many of the group members had to travel quite a distance to get to the group meetings. It is 

possible that this may have affected the group meeting attendance percentage, but analyses on 

distance from the participant’s residence to OUH Aker and attendance percentage was not 

performed. Lara et.al. have found that patients in a one year study who lived > 160 kilometers 

away had a significantly poorer compliance at the 9 month visit, but not at the 12 month visit 

(102). Thus, it is difficult to speculate whether this may have had an influence on the present 

study group’s meeting attendance or not. 

No differences were found in weight or waist circumference among those with a meeting 

attendance ≥ 50% compared to an attendance < 50% at any of the data collection points. The 

4 months data included a sufficient amount of participants, but four months may not be long 

enough to create any significant differences. Song et.al found no difference in weight loss 

between patients who attended support groups compared to those who did not the first six 

months. However, they found a significant difference after nine months (85). Any systematic 

differences at 24 months between those with ≥ 50% and < 50% attendance in the present 
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study, may not be revealed due to lack of power. The present findings are not consistent with 

conclusions in a recent systematic review that attending support group meetings appeared to 

be associated with greater degree of weight loss after bariatric surgery (103). 

Lara et.al. have suggested that, among other possible reasons, not attending follow-up visits 

may be due to weight regain and non-compliance with diet (102). Participants who experience 

weight regain may also feel less successful than the other participants who “manage it”. 

However, this effect was not found in the present study as there was no difference in weight 

between those who had attended ≥ or < 50%. 

Even though we tried to minimize non-compliance by sending every group member a 

reminder via text message one day prior to every group meeting, the average attendance after 

16 group meetings was 45.6%. However, according to Orth et.al. such low rates are not 

uncommon (83).  

5.2.2 Anthropometric measures  

As it appears from the baseline characteristics, the anthropometric results were quite similar 

between the intervention and control group. Thus the randomization process has created quite 

equal groups.  

No statistically significant differences were found between the groups in weight or waist 

circumference at either 4- or 24 months. Change in waist circumference was found to be 

highly correlated to change in weight. Between baseline and 4 months follow-up in the 

intervention group the change in waist circumference was not significant, whereas the weight 

change was significantly different. A mean increase of 0.9 kg may not be enough to create a 

significant difference in waist circumference, or this may be caused by measurement errors.  

As one would expect due to the difference in time span, there was a tendency to a greater 

weight increase the last 20 months than the first four months in sample 1. However, no 

evidence of higher weight gain per four months was found between 4 and 24 months 

compared to the first four months. 

Weight regain is common between one and two years after RYGBP (38, 104, 105). Several 

mechanisms of weight regain have been investigated and proposed; a decreased resting 

metabolic rate (RMR) (106), abnormal eating habits (107), sweet- and snack-eating patterns 
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(108), increased energy intake (40, 51, 53), and greater gastric capacity (40). It was expected 

that participation in an intervention group would lead to less weight regain compared study 

controls as concluded in a review by Livhits et.al where the mean length of follow-up in the 

included studies varied from 12-33 months (103). As four months is a rather short period of 

intervention, this probably explains why the present results do not match others regarding 

support group participation. The absence of significant differences after 24 months may be 

explained by the lack of statistical power due to the smaller sample size.  

The Swedish SOS-study, who followed the participants for 10 years after bariatric surgery, 

found that the maximal weight loss occurred one year after surgery and that the weight regain 

started between one and two years after surgery (38). Another study found that weight regain 

became significant within 48 months after surgery (105). This means that the present study 

subjects were included around the point where weight regain often begins. The SOS-study 

also suggested some return of comorbidities along with the weight regain (38), thus it is 

important to try to control this problem as early as possible. It is observed that about 50% of 

the patients experience weight regain within 24 months after surgery (105). Factors associated 

with successful outcome (i.e. long-term EWL ≥ 50%) are EWL and body composition 1 year 

post surgery, total energy intake, and better social security (53). Cook and Edwards 

formulated six key concepts of habits in the most successful long-term gastric bypass patients; 

five well-balanced meals a day (three main and two snack), drinking water and not carbonated 

beverages, vitamin supplements, sleep seven hours per night on the average, exercising 

regularly, and to taking personal responsibility for their body weight and viewing the surgery 

as a tool, not a cure (109). Since the problem of weight regain after bariatric surgery is well 

known (38, 105), it is very important for the study subjects to take responsibility for their own 

body weight and personal habits. 

It may be possible to reverse the development of weight regain. An intervention study by 

Faria et.al. on subjects who sought treatment for weight regain more than two years after 

RYGBP, used a prescribed low-glycemic-load diet moderate in carbohydrates, but rich in 

whole grains, high in protein and low in fat. It lasted for three months and the patients were 

seen every 15th day. The result was considered good as half of the sample with unsuccessful 

weight loss (i.e. EWL < 50%) achieved at least 50% EWL after the intervention (88). The 

similarity to the present study is that both studies included participants who wanted extra 

follow-up, and who were followed closely with a group meeting about every 2 ½ week. On 



80 
 

the contrary, already existing weight regain was not a criterion to be included in the present 

study and a specific diet was not prescribed in the present study. The long-term effect of such 

a specific diet after RYGBP was not investigated, as the study only followed their participants 

for three months (88). It is uncertain for how long bariatric patients would be compliant to 

such a diet regimen. Hence it is difficult to determine whether this could have been a more 

effective approach in the present study group.  

As the participants may already have experienced adversity with weight regain, motivation 

for life style habits that counteract this may be hard to retrieve. During the group meetings we 

repeatedly focused on factors for maintaining weight loss. However, several of the 

participants asked for more psychological guidance from a professional. Abnormal eating 

habits and low body image are highly present in obesity (110, 111). A psychologist was only 

offered at two of the 16 group meetings, and a psychologist present to address abnormal 

eating habits could maybe have yielded a greater effect on weight. Eating habits and meal 

patterns were not analyzed in this study. Thus, it is unknown whether these factors influenced 

the weight regain seen in the present study. 

5.2.3 Energy intake and its evaluation 

The results from the analyses of energy intake showed that the control group had a significant 

increase in median energy intake while the intervention group had a non-significant change. 

There was no difference between the groups in energy intake at 24 months. 

As the weight did not differ between the groups, it is natural to assume that the energy intake 

did not differ either. However, both groups showed a tendency to weight increase which could 

explain the increase in energy intake in the control group but not the unchanged energy intake 

in the intervention group. Nevertheless, one would expect that change in weight and change in 

energy intake would correlate, but this was not evident in the present analyses. One possible 

explanation for the lack of correlation is that body weight is a result of personal habits over a  

longer period, while the energy intake only measures four days. Another possibility is that the 

correlation disappears due to under-reporting. 

In the subgroup analysis of difference in energy intake between men and women, no 

significant difference was found. Obese men were found to have a higher RMR than women, 

due to a larger lean body mass (112). This was not found in a study of normal weight men and 
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women as the difference in RMR between the sexes became non-significant when adjusted 

for lean body mass. However, the difference in RMR remained significantly different after 

adjusted for body cell mass (113). This implies that men most often will have a higher energy 

requirement than women, but the difference in weight between men and women in the present 

study was not investigated and hence conclusion can not be drawn. In addition, as there were 

only seven men in sample 1, it was not a sufficient number of subjects to obtain the 

significant difference in daily energy intake between the sexes that would have been expected.  

When the drop-outs were compared with the continuing study participants in baseline energy 

intake, the drop-outs had significantly lower energy intake than the ones who completed the 

study. Hence, high food and energy intake did not seem to have had an influence on 

withdrawal. 

It was found that the present study participants were under-reporters at a group level both at 

baseline and 24 months data collection. There was no significant difference in reporting 

validity at group level between baseline and 24 months, or between the intervention and 

control group at 24 months. At the individual, level the majority of the study population was 

classified as accurate reporters at both data collection points. When evaluating the validity of 

the reported energy intake at group level, the cut-off values become narrower as the n 

increases (82). Hence, at the individual level where n = 1, the cut-off values become 

significantly wider. This means that more of the subjects studied were classified as under-

reporters at group level than at an individual level. In addition, the sensitivity for detecting 

under-reporting when using a mean PAL of 1.55 was 0.50 and 0.52 while the specificity was 

1.00 and 0.98 in men and women respectively (114). This means that there is about 50% 

chance of miss-classifying an actual under-reporter to another category than under-reporter 

when the energy requirement is high. However it is a very good chance, nearly 100%, to 

classify an accurate-reporter in the correct category. When evaluating the energy intake of all 

subjects with an equal PAL for all, around 20% are misclassified (82). 

It is possible that some of the under-reporters actually were under-eaters as some of the 

participants previously said that they wanted to loose more weight and some did. 

Nevertheless, sample 1 had a tendency to increase their weight at the same time as the group 

was found to be under-reporters. This probably means that many of the subjects actually did 

under-report their intake.  



82 
 

The over-reporter at 24 months belonged to the intervention group, did not indicate any 

unusual days, increased the energy intake substantially from baseline and gained nearly six kg 

between the two data collection points. This might mean that this person did not over-report 

but were in a state where energy intake exceeded the requirement. The food diaries from this 

person were checked especially, and the intake of fast food and different desserts was very 

high. One person in the control group also had a very high energy intake. This person was not 

classified as an over-reporter, and gained over 7 kg during the two years between data 

collection. This could mean that this person was an over-eater in proportion to the 

requirement. However, the classification of this study participant as an acceptable reporter 

might also illustrate the problem with wide cut-off values at the individual level. 

The present results in energy intake was found to be about the same as Lindroos’ findings two 

years after gastric bypass surgery (51). Their data corresponds to the present baseline data 

with respect to time after surgery. The energy findings from the present study were lower than 

Odstrcil’s data 14 months after RYGBP (40). Results from yet another study which 

investigated the energy intake 18-48 months after RYGBP surgery found an average energy 

intake of 7251 kJ (1733 kcal) (115), which is quite similar to the 24 months data of the 

present study. When comparing the results from energy intake reports in the present study to 

other findings, it is a limitation of consideration that different methods are used and that the 

proportion of men differs between the samples. In sample 1 in the present study, there were 

13% men. In Lindroos et.al. there were 35% men (51) and the method was previously 

described in table 2 together with Odstrcil et.al which study group consisted of 22% men 

(40). The study with the 18-48 month post surgery data only had 7.2% men. This study used 

24-hour recall as method of dietary assessment (115). However, both prospective methods 

like four-day food diaries and weighed food records and retrospective methods such as the 

dietary questionnaires, have been shown to have a bias of under-reporting. Additionally, none 

of the methods were found to be better than the other (116). In the light of these findings and 

the fact that the men were in minority in the referred studies, energy intake was chosen to be 

compared even though the methods differed.  

With current knowledge, no other study has investigated the difference in energy intake and it 

relation to attendance in support groups of any kind after bariatric surgery. Nonetheless, 

participation in support groups is associated with greater weight loss compared to non-
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participation (87, 103), and hence the energy intake probably also differs between attenders 

and non-attenders. However, no such differences were found. 

During the last two decades of the 20th century, biomarkers of intake and measures of energy 

expenditure revealed a frequent bias of under-reporting actual energy intake. It is today an 

acknowledged problem that invalid reporting of energy intake in studies of nutrition and 

health occur (82). Under-reporting is especially a problem in dietary assessments of obese 

(117-120). This phenomenon is also found in monozygotic twin pairs with one obese and one 

normal weight twin, where under-reporting of energy intake and over-reporting of physical 

activity was found in the obese twin but not in the normal weight twin (121). It was found 

that, at an individual level, the present study group under-reported both at baseline and 24 

months. A review article stated that most studies appear to have a lower reported energy 

intake than the measured energy expenditure (120). This review also found an average of 

under-reporters of 41%, while others found under- and over-reporting respectively to be 35% 

and 2% among Danish men (117), and 33.2% and 11.9% in a large Irish study (119). The 

average of under-reporters corresponds well with present findings and the study among 

Danish men corresponds well with present percentage of over-reporting at 24 months. The 

level of under-reporting does not change statistically from baseline to 24 months in the 

present study. Nevertheless, results from another study showed that the prevalence of under-

reporting and the severity of the misreporting significantly increased in overweight and obese 

women who followed a behavioral weight-loss program for six months (122). As this study 

only followed their participants for six months, it is not possible to predict if this reporting 

bias would have continued, but it is of interest that participation in a treatment program may 

influence the degree of under-reporting. The participants in the present study were special 

because they have lost a lot of weight and several of the subjects were not obese anymore. A 

study in Denmark has investigated whether previous and current body size affected the 

validity of reporting energy intake among men. They found that current obese men were more 

likely to under-report than the non-obese, and most interesting, they found that among those 

who were not currently obese, under-reporting was more pronounced among those who had 

previously been obese than those who had not (117). In women, a higher prevalence of under-

reporting was found in those with a higher BMI compared to the ones with lower BMI (118). 

In the present study a significant difference between men and women in the validity of energy 

reporting was not found. This may be due to the lack of power since there are few men 
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included in the analysis. However, the findings in the literature are not consistent. In the study 

of a large Irish population, using a food frequency questionnaire (FFQ) as dietary assessment 

method, they found that men were more likely to be under-reporters than women (119). 

However, the present result is consistent with other findings (114, 120). 

The food diary could have been collected for seven days, including all week days, instead of 

just four days in a week. However, the mean cut-off value did not improve with increasing the 

number of days above four at group level. On the contrary, at an individual level the ability to 

detect invalid reports increased up to seven days (82). The actual PAL of each participant was 

not analyzed in this thesis and that raises the question whether the sensitivity would improve 

if the BMR was measured rather than estimated. When the sensitivity between reported and 

estimated PALs have been investigated, a very small difference in sensitivity between the two 

methods was found at an individual level (114). Nevertheless, using measured BMR in small 

samples as in the present study may lead to fewer misclassifications which might be important 

in small studies were each individual have greater influence on the results (114). 

In summary, there is not yet an accurate method for determination of energy intake (120). A 

possible solution is to confront study subjects with earlier results from food diary validation. 

The validity of food reporting improved in a group of dietitians when they were confronted 

with previous invalidity (123). Although this group is very special and not comparable to the 

study participants in the present study, confronting the subjects with poor validity may yield 

some of the same effect. Nonetheless, it is still very difficult to obtain accurate data on energy 

intake at the individual level. 

5.2.4 Health related quality of life 

The level of withdrawal and missing items in the SF-36 did not differ between the control and 

intervention group. Some of the items were missing in certain cases. It might be that some 

items were harder to answer than others, either because it was difficult or because it was a 

sensitive question for the individual. Items may also have been forgotten when the 

questionnaires were completed.   

We found that the RP, SF and RE dimensions had quite a prominent ceiling effect and that the 

BP dimension had some floor effect. When measuring several health concepts in a short 

questionnaire, this does not allow a great level of detail (59). This might mean that the 
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questionnaire does not differentiate well enough between the study subjects and thus not 

capture the differences between subjects. The RP and RE scales ask for limitations in the 

performance of these domains. Consequently, healthy people will score the highest score 

possible and thus would have scored 100% even with a larger scale. BP is more pronounced 

in subjects experiencing current health problems (124), which might explain the ceiling effect 

seen in present data. However, ceiling and floor effect are not an unknown result of the SF-

36. RP and RE are usually the two dimensions with most problem with this effect, while PF, 

GH, VT and MH are often most precise (75). The reliability of the RP and RE scales 

improved in the Swedish validation of the SF-36 version 2.0 when the response format was 

changed (74). However, the RP, RE and SF still had a ceiling effect over 60%. The floor 

effect was on the contrary very limited with RP as the highest with 1.5%. The BP scale had a 

floor effect of 1.0% (74). The present study showed less ceiling effect than the Swedish norm, 

but some higher floor effect in the BP dimension and about the same floor effect in the RP 

dimension. Also in the present study were the PF, GH, VT, and MH dimensions the most 

precise ones.  

The strongest correlation between dimensions and within the physical health summary in the 

present study was between RP and BP while the weakest correlation was found between PF 

and MH. The strongest correlation within the mental health summary was between RE and 

MH and the strongest correlation across the two summaries was found between GH and VT. 

The same pattern of association as in the present study, both across summaries and between 

summaries, is also most frequently seen by others (74, 75, 124).   

Several of the dimension scores showed a statistically significant decrease within each group 

without a great discrepancy between the scores. The VT dimension in the intervention group 

even had a statistically significant result with equal median scores at baseline and 4 months. 

This is due to the comparison of ranks in the non-parametric test. As previously mentioned, 

all comparisons were done with both parametric and non-parametric tests to see if there was 

any difference, and there was none between the tests in this case either. Since this 

phenomenon occur, it is important to separate between statistical significance and clinical 

significance (125). A difference of 15 points from one score to another is regarded as clinical 

significanct (99). The only dimension with a clinical significant decrease, is the VT 

dimension of the control group. This dimension belongs to the mental health summary when 

aggregating scores. However, the negative changes in scores that occurred in both groups 
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happened over a time span of just four months, and if the deterioration was to continue in the 

same pattern it would be of great concern. We might also see a greater difference between the 

intervention and control group as the control group already had a greater decrease in mental 

health summary. If so, a group intervention might not only have a positive effect on weight 

and other health measures, but also on life quality.   

We did not find a statistical difference in scores between the groups at 4 months, but a 

significant difference in change in mental health measure and change in total scores when 

outliers were removed was found. The control group also had a significantly more reduced 

treatment effect in mental health measure than the intervention group.  

No significant correlation between change in weight and HRQoL was found. On the other 

hand there was a significant correlation between age and total scores. The significant results 

found from regression analysis were lost when adjusting for the different variables, although a 

tendency of relation was seen between increasing age and total score and mental health 

measure. Nevertheless, due to lack of strong results, the causes of the decline in HRQoL 

scores can not be determined. In the study by Karlsson et.al they found that two years after 

surgery, improvements in HRQoL and weight loss were significantly associated and weight 

regain showed the opposite (49). Higher age is associated with poorer SF-36 scores, but this is 

applicable for those over 70 years (124), and no one of that age was included in the present 

analyses. More than 2/3 of the present study group was between 40-59 years. Those between 

40-49 years are shown to score highest in the RE dimension and those between 50-59 highest 

in the dimensions that aggregate to the mental health summary (124). This may explain why 

age was seen to have a tendency of relation to increased scores after adjusting for sex and 

weight change. The effects of sex were in favor of being female, but disappeared after 

adjusting for other variables. However, women have been found to score significantly lower 

than men in all scores except for the GH scale (124).  

When comparing the intervention and the control group to the Swedish norm, several scores 

were lower. However, not all have a clinical significant difference (99). The intervention 

group had median scores that were >15 points lower than the norm data in the BP and GH 

dimensions whereas the control group had median scores that were >15 points lower than the 

norm data in the BP, GH and VT dimensions. This means that the participants in the 

intervention group and control group had clinically worse scores than the norm population in 

two and three dimensions respectively. However, the HRQoL before surgery was not 
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investigated but it can be assumed, based on background data, that the pre-operative scores 

would have been significantly lower. The present data was collected 18-28 months after 

surgery. Another study also compared RYGBP patients in the same time span after surgery as 

the present study. It found statistically significant better scores in the VT, PF, and GH 

domains compared to the norm population (48). None of the domains were found to be 

significantly worse or with a clinical significant difference of ≥15 points. 

It is shown that weight regain decreases the HRQoL (49), and both the intervention and the 

control group had a tendency to weight increase. The weight regain is shown to flatten from 

six years after surgery and hence the HRQoL scores stabilizes (49). This implicates that if the 

weight regain can be stopped, a decline in HRQoL might also be prevented. That possibility 

just adds to the importance of avoiding significant weight regain to achieve the best long-term 

result possible both in health and life quality. Nonetheless, the intervention group had 

significantly less deterioration in the mental summary score compared to the control group. 

Thus it may seem like the intervention group had a better result in the mental part of HRQoL 

compared to the control group even though they did not loose significantly more weight. A 

possible explanation is that just to be in contact with and seen by health professionals and 

peers have a positive effect on mental HRQoL. 

Several studies have found a significant improvement in HRQoL after bariatric surgery 

compared to the pre-surgery level (48, 57, 99, 126) and one found that this effect sustained 

even 10 years after surgery (49). However, with current knowledge, no studies have 

investigated the effect of post-surgical group intervention on QoL either with or without a 

control group. The effect of attendance in support groups after surgery has focused mainly on 

weight loss (83, 85, 86). Although weight loss magnitude and HRQoL have shown to 

correlate (49) and support group attendance is associated with greater weight loss than to not 

attend (84, 103), it would have been interesting to solely investigate the effect on QoL of such 

groups. One study investigated the effect of group therapy to enhance motivation and decision 

making for treatment of obesity in a small group of obese who had a mental disorder. The 

results showed positive effects on mental QoL after 12 group meetings. Despite that it was not 

an intention of this study, the participants also lost weight during this period (127). For that 

reason it is difficult to determine whether the positive results occurred due to the weight loss, 

the group therapy or both. Even so, there was an improvement in mental QoL in a group of 



88 
 

people struggling with psychological problems. This might implicate that benefits of group 

sessions on QoL do occur.  

5.3 Future research  
Future research directions should probably focus more on individual nutritional counseling 

and hence enhance compliance to nutritional and behavioral advices to ultimately improve 

weight loss. It might also be of a greater clinical significance to identify the individuals with 

the most pronounced weight regain, for example from the follow-up sessions in the usual 

post-surgery care scheme, and start intervention among these subjects in stead of recruiting 

from the total population of post RYGBP patients. This might improve the success of the 

surgery in a larger part of participants who have undergone RYGBP surgery. As there is a 

great possibility of self-selection bias in the present and similar studies, future research should 

make an effort to collect information about eligible candidates who do not want to participate. 

Only then can research make assumption about its generalizeability.  

We know that obesity and HRQoL are inversely related, but there is no evidence on whether 

participation in groups of peers led by health personnel may improve HRQoL regardless of 

weight change. Thus, further research on possible benefits of group interventions after 

RYGBP surgery on HRQoL matched with a control group is needed. Perhaps the challenge of 

defining success criterions on long-term HRQoL should be assessed. Without consensus 

about this, it is difficult to compare scientific results. 

There is a continuous need for studies with longer follow-up. More knowledge about the 

long-term outcomes will both identify positive and negative results and maybe give an 

indication on when relapse of comorbidities and other adverse effects begins and who is at 

risk for such events. Only with this knowledge are we able to get the best long-term results 

possible. 
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6 Conclusion 
In the present study we have shown that 

a. change in weight and waist circumference 

i. within the intervention group showed different patterns. The weight 

increased significantly from baseline to 4 months, while the increase from 

baseline to 24 months only showed a tendency to increase. Waist 

circumference did not change significantly between baseline and 4 months 

or between baseline and 24 months of intervention. 

ii. did not differ between the control and intervention group at neither the 4 

months nor the 24 months data collection.  

b. the energy intake did not change significantly in the intervention group after 24 

months of additional follow-up while the energy intake increased significantly 

between baseline and 24 months in the control group. However, the energy intake 

did not differ significantly between the two groups at the 24 months data 

collection. The change in energy intake and change in weight did not correlate. 

c. evaluation of health related quality of life 

i. showed that there were no significant differences between the groups in 

either total, mental or physical scores at 4 months. However, the control 

group decreased their mental scores significantly more than the 

intervention group. The total score was also significantly more reduced in 

the control group compared to the intervention group when outliers were 

removed. 

ii. change in weight and change in HRQoL was not found to be correlated 

neither in total score, mental or physical health measures. 

In conclusion, present data did not show statistical differences between the groups in 

measures or scores at either 4 months or 24 months after study start. Nonetheless, we found 

some differences within the groups; the control group significantly reduced their mental 

health scores more than the intervention group and they also had a significant increase in 
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energy intake during the 24 months of study. However, only one third of the total study 

population has finished the study at 24 months. Thus, the 24 month data suffers from lack of 

power to be able to reveal possible systematic differences. 

The study subjects in both groups showed a tendency to increase their weight during the study 

and the control group had lower HRQoL total and mental scores after 4 months. As these 

factors have been shown by others to correlate, it is important to prevent as much weight 

regain as possible, both concerning somatic and mental health. Future results from this study 

may reveal whether a group intervention should be a part of the usual care after RYGBP 

surgery or not. 
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Appendix 5. Extract of the food diary
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Appendix 6. Extract of the picture booklet.
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Appendix 7. The Medical Outcomes Study 36-item Short-Form Health Survey
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Appendix 8. Instruction guide on how to fill in the food diaries.
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