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Abstract 

Obesity is one of the most serious public health crises of our times. Obesity is strongly 

associated with several kinds of co-morbidities both physical and mental health problems, 

such as depression, anxiety disorders and psychosocial dysfunction. The objective of this 

study was to investigate the effect of intensive behavioural obesity treatment with or without 

Roux en Y gastric bypass surgery on depression, anxiety, obesity-related psychosocial 

problems and weight at 3-4 year follow-up.  

 This was a prospective, non-randomized intervention study conducted in the setting of 

the obesity department at Reykjalundur rehabilitation centre, Iceland. Of 120 patients 

completing a five week inpatient treatment at Reykjalundur rehabilitation centre from 

September 2007 to December 2008, 90 (75%) consented to participation at 3-4 year follow-up 

and were included in the study.  

 Three to four years post treatment we observed a reduction both in surgically and non-

surgically treated patients´ depression (p<0.0001), anxiety (p<0.0001), obesity-related 

psychosocial problems (p<0.0001) and weight (p<0.0001), compared to pre-intervention 

baseline data. Compared to non-surgically treated, surgically treated patients lost more weight 

(p<0.0001) and showed more improvements with respect to obesity-related psychosocial 

problems (p<0.0001). The magnitude of weight loss seemed to affect obesity-related 

psychosocial problems (p<0.0001) while no such effects were observed for depression 

(p=0.6059) and anxiety (p=0.7568). 

 The results of this study indicate that multidisciplinary intensive behavioural obesity 

treatment may have lasting positive impact on mental health and weight in morbidly obese 

individuals, irrespectively of whether they are surgically or non-surgically treated. Obesity is 

one of the most serious health crises of our time. Future studies should focus on long-term 

potential benefit of intense lifestyle interventions, in terms of individual health and societal 

benefits. 

. 
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Ágrip 

Offita er ein af helstu lýðheilsuógnum samtímans. Sterk tengsl hafa fundist á milli offitu og 

margra sjúkdóma, þar með talið ýmissa andlegra vandamála eins og þunglyndis, kvíða og 

félagslegrar líðanar. Markmið þessarar rannsóknar var að kanna áhrif þverfaglegrar 

atferlismeðferðar við offitu, með eða án Roux en Y magahjáveituaðgerðar, á þunglyndi, kvíða  

félagslega líðan og þyngd 3-4 árum eftir að meðferð lýkur.  

 Rannsókn þessi var framsýn óslembin íhlutunarrannsókn og var framkvæmd á 

offitusviði Reykjalundar. Af þeim 120 einstaklingum sem luku fimm vikna 

dagdeildarmeðferð á Reykjalundi á tímabilinu frá september 2007 til desember 2008 

samþykktu 90 einstaklingar þátttöku (75%) í eftirfylgdarrannsókn 3-4 árum síðar. 

 Niðurstöður sýndu að 3-4 árum eftir að meðferð lauk höfðu ýmis einkenni vanheilsu 

minnkað, borið saman við ástand áður en meðferð hófst, bæði hjá þeim sem fóru í 

magahjáveituaðgerð og þeim sem ekki fóru í aðgerð. Þetta átti við um þunglyndi (p<0.0001), 

kvíða (p<0.0001), félagslega líðan (p<0.0001) og þyngd (p<0.0001). Þegar þeir sem fóru ekki 

í aðgerð voru bornir saman við þá sem fóru í aðgerð kom í ljós að þeir sem fóru í aðgerð 

léttust meira (p<0.0001) og bættu félagslega líðan sína meira (p<0.0001). Magn þyngdartaps 

virtist hafa áhrif á bætingu í félagslegri líðan (p<0.0001), en sömu áhrif sáust ekki fyrir 

þunglyndi (p=0.6059) eða kvíða (p=0.7568). 

 Niðurstöður þessar gefa til kynna að þverfagleg atferlismeðferð við offitu hafi 

langtíma áhrif á andlega heilsu og þyngd einstaklinga sem þjást af offitu, burtséð frá því hvort 

þeir hafi farið í magahjáveituaðgerð eða ekki. Offitan er ein helsta heilsufarsógn samtímans 

og er því mikilvægt að rannsaka enn frekar langtímaáhrif lífsstílsíhlutana á heilsu 

einstaklingsins og samfélagið í heild sinni. 
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Introduction 

Obesity is one of the most serious health crises of our times. Due to increasing prevalence and 

health impact during the last decades, the World Health Organization (WHO) officially 

declared obesity as a disease in 1998.
1
 Overweight and obesity are globally the fifth leading 

risk for deaths and are linked to more deaths worldwide than underweight.
2
 Overweight and 

obesity are generally defined according to Body Mass Index (BMI) which is a simple index of 

weight-for-height that is commonly used to classify overweight and obesity. It is defined as a 

person's weight in kilograms divided by the square of his height in meters (kg/m
2
) and is used 

to estimate people’s body composition and works equally for men and women.
2
 BMI provides 

the most useful population-level measure of obesity. Obesity is classified by WHO as BMI 

≥30 (see table 1) and is primarily based on the association between BMI and mortality. BMI 

can thus be used to estimate the prevalence of obesity within a population and the risks 

associated with it.
1
 The main limitation of the BMI is that it does not distinguish between 

weight associated with lean tissue and weight associated with fat. A slim muscular individual 

could therefore have a high BMI according to this definition, while on the other hand an 

individual in poor condition with normal BMI can have a relatively high proportion of body 

fat.
3
 Other beneficial measures for estimating obesity are waist circumference, waist to hip 

ratio and fat percentage to name a few.
1
 

 

Table 1: Classification of adults according to body mass index (BMI)
1
 

Classification BMI (kg/m
2
) 

Underweight <18.5 

Normal range 18.5-24.9 

Overweight 25.0-29.9 

Obese class I 30.0-34.9 

Obese class II 35.0-39.9 

Obese class III ≥ 40.0 

 

Historical overview 

The human race has struggled to overcome food shortage for centuries. Increasing the average 

body size of the population was an important factor in the industrial revolution, both socially 

and politically. It was particularly important to increase the body size of the young 



  

13 

generations, i.e. soldiers and workers. It was therefore of great importance to move the 

average BMI from underweight to normality with regards to survival and productivity of the 

nation, a key element in the economic development of industrialized societies.
4, 5

 

Consequently, historical records indicate that height and weight increased progressively in the 

19
th

 century in the developed countries. During the 20
th

 century populations from these 

countries began to reach their genetic potential for growth while gaining proportionally more 

weight than height, resulting in increasing BMI. The human race reached a historical 

landmark by the year 2000. For the first time the number of adults with excess weight 

exceeded the number of those who where underweight.
5, 6

 

 Life insurance companies in the United States started using body weight data to 

determine premiums as early as the 1930s, having identified an association between excess 

weight and premature death.
5
 In the early 1950s, Breslow

4
 proposed a direct link between the 

increasing prevalence of obesity and increasing rate of cardiovascular disease in the US 

population. However, obesity did not attract the attention of the mass media until recent 

decades although the prevalence in industrialized countries began to rise early in the last 

century.
5
  

 First measures on the Icelandic population physique were performed in 1967.  For 

Icelandic adults (aged 45-64 years old), BMI remained almost unchanged from 1967-1981, 

but after that it increased rapidly. In 2007 average BMI was 28.0 kg/m
2
 for men and 27.2 

kg/m
2
 for women and had increased by approximately two units in 40 years, mostly occurring 

after 1981. Prevalence of obesity in 2007 was 23% for men and 21% for women aged 25-84 

years.
7
 That is well above average for OECD countries according to OECD’s report on 

obesity; the average prevalence in 2009 or nearest year for OECD countries was 17.2% for 

women and 16.7% for men.
8
 In comparison, the prevalence of obesity in the United States in 

2009-2010 was 35.5% for men over 20 years of age and 36.3% for women.
9
 New unpublished 

data indicates that the average BMI has remained the same in Iceland since 2007.
10

  

 The development of overweight and obesity has been similar in Iceland compared to 

other countries. What is the cause of this rapid increase? When investigating the development 

of overweight and obesity from 1975-1995 Thorgeirsdottir and co-workers suggested that the 

main reason for increased overweight and obesity was lifestyle, either different diet or 

reduced physical activity. Yet, when looking at per capita consumption of energy for the past 

decades (table 2) the intake has nearly remained the same.
11, 12

 Comparable results can be seen 

in other European countries with similar increase in obesity rates.
13 
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Table 2: Per capita consumption of energy from 1956-2007
11

 

  1956-60 1966-70 1976-80 1986-90 1996-00 2005 2006 2007 

Energy (kcal/day) 3212,0 2960,0 2948,0 3078,0 3100,0 3226,0 3174,0 3314,0 

 

Is the logical explanation for this increase in prevalence of obesity then less physical 

activity? Findings from previous studies show that immobilization is a key factor in the 

development of obesity, and is even a more important factor than diet.
14, 15

 According to 

Statistics Iceland a significant reduction in work related activity and daily effort has occurred 

during the past decades in Iceland. Strenuous jobs have decreased while sedentary jobs have 

increased.
12

 Similar trends can be seen in other countries.
16

 Although physical activity during 

leisure time has increased in Iceland
7
 it is considered unlikely that energy expenditure during 

physical activity in leisure time can offset energy expenditure during everyday activities and 

tasks as it was before industrialization.
17

 It can therefore be concluded that less intake of 

energy rich foods and increased physical activity both in leisure time and during daily tasks 

and activities are needed to lower the prevalence of obesity.
7
 

 

Obesity and physical health 

The increasing rate of obesity is associated with increasing risk of co-morbidities and 

mortality.
18

 BMI is an established risk factor for several causes of death including ischemic 

heart diseases,
19

 stroke
20

 and several types of cancer.
21, 22

 A meta-analysis by Whitlock and 

co-workers found that for both sexes, mortality is usually lowest at about 22.5-25 kg/m
2
. They 

also found that an addition in 5 kg/m
2 

is associated with about 30% higher overall mortality.
18

 

Another study did not find a significant increase in mortality for overweight (BMI 25-29.9 

kg/m
2
), only for obesity (BMI ≥ 30 kg/m

2
).

23
 However, others have found that both 

overweight and obesity are associated with increased all-cause mortality and perhaps 

underweight as well.
18, 24

 The association between BMI and all cause mortality has been 

shown to be J-shaped for non-smokers and U-shaped for smokers, indicating higher all cause 

mortality rate for smokers classified within the lower categories of BMI than for non-

smokers.
18, 23, 24

 

 The co-morbidities that bring the greatest burden of disease for obese individuals are 

type 2 diabetes and cardiovascular diseases.
25

 It is estimated that at least 75% of hypertension 

incidences is related to obesity and the combination of obesity and hypertension is considered 

to be the main cause for increased cardiovascular risk.
26

 The relationship between obesity and 
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type 2 diabetes is well established.
27

 A meta-analysis of 18 prospective studies investigated 

the association between obesity and the risk of developing type 2 diabetes. They found that 

after adjusting for age, family history of type 2 diabetes and physical activity that obese 

individuals were seven times more likely to develop type 2 diabetes compared to those with 

normal weight.
28

 Another common co-morbidity of obesity is cancer. A systematic review 

and meta-analysis, including data from 282 137 individuals, assessed the strength of the 

association between BMI and different types of cancer. The findings indicated that excess 

bodyweight is associated with the risk of some common adult cancers, such as thyroid, colon, 

rectal, pancreatic, renal and postmenopausal breast cancers.
3
 Musculoskeletal disorders are a 

common complication of obesity due to an abnormal stress on bones and joints, and can lead 

to the development of chronic diseases such as osteoarthritis.
29-32

 Musculoskeletal disorders 

related to obesity are mainly in hips,
33

 knees,
31

 lower back,
34

 ankles
35

 and shoulders.
36

 Studies 

have shown that weight loss decreases pain and increases mobility in obese individuals.
37

 

Obesity has repeatedly been found to have a detrimental effect on the female reproductive 

system.
38-43

 Obese women have higher rate of infertility compared with leaner women, mostly 

because of ovulation disorders caused by polycystic ovary syndrome (PCOS).
44

 Obesity 

worsens the presentation of PCOS and weight loss and weight management has consistently 

shown to be beneficial for obese women with PCOS and is proposed as first-line treatment.
38, 

40, 42-46
 PCOS has additionally been found to be related to pregnancy complications such as 

gestational diabetes, pregnancy-induced hypertension and pre-eclampsia, preterm birth and 

neonatal complications such as higher risk of neonatal intensive care unit admission and 

higher perinatal mortality.
47

 Another common risk factor of obesity is obstructive sleep 

apnoea (OSA).
48-50

 It has been documented that an increase in BMI of one standard deviation 

is associated with a fourfold increase in risk for OSA.
51

  Some studies have shown that the 

link between obesity and OSA is reciprocal
49, 50

 and that OSA seems to worsen metabolism.
50

 

Weight loss has shown to be the optimal treatment for OSA.
48, 49

 

 A systematic review and meta-analysis from 2011 based on 44 022 individuals, 

indicated that bariatric surgery reduces the risk of cardiovascular mortality, all-cause 

mortality and global mortality (sum of cardiovascular and all-cause mortality) in morbid 

obesity.
52

 Two other studies indicated that bariatric surgery results in an improvement in co-

morbid disease when compared with non-operated obese controls.
53, 54

 When surgical subjects 

are compared to the general population the rate is different; gastric bypass surgery seems to 

reduce the risk of diabetes and myocardial infarction to population level, but the risk of death 

remains increased.
55

 Bariatric surgeries have also been linked to full remission in at least 80% 
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of surgical patients with type 2 diabetes due to either increased insulin sensitivity, insulin 

secretion or both.
56

 Taken together, the evidence suggests that obesity is associated with 

increased risk of co-morbidities such as cancer, musculoskeletal disorders, cardiovascular 

diseases, PCOS, and OSA and that mortality increases with rising BMI. 

 

Obesity and mental health 

Being obese, and the perception of being obese, increases psychological distress.
57, 58

 The 

association between depression and obesity has repeatedly been established. A meta-analysis 

of 15 longitudinal studies, including data on 56 745 individuals, investigated the bidirectional 

relationship between obesity and depression. Obesity was found to increase the risk of 

developing depression and vice versa: Obese individuals had a 55% increased risk of 

developing depression over time, whereas depressed individuals had a 58% increased risk of 

becoming obese.
59

 

 Anxiety disorders are considered to be the most prevalent psychiatric disorders in the 

developed world affecting quarter of the population during lifetime.
60

 Obesity is considered to 

be one of the risk factors for anxiety disorders; however, evidence supporting the association 

is not clear. Various pathways between obesity and anxiety have been identified; for instance 

weight related discrimination and stigma can have a distressing effect on obese individuals
61, 

62
 and the negative effect of obesity on health related quality of life can be stressful.

63-65
 A 

meta-analysis including 2 prospective and 14 cross-sectional studies investigating the 

association between obesity and anxiety disorders in the population indicated mixed results 

from the prospective studies while indicating a positive association from the cross-sectional 

studies (pooled odds ratio of 1.4). They concluded that a causal relationship from obesity to 

anxiety could not be found.
66

 

 Psychosocial functioning is an important factor in the measurement of quality of life 

in obese individuals. Obesity is stigmatized around the world and humiliation and 

discrimination of obese individuals are widespread and concern most areas of social life. 

Obese individuals are therefore at high risk of becoming isolated and to develop psychosocial 

dysfunction. They become bothered with their weight and avoid public places and group 

activities.
67

 Stereotyping overweight and obese individuals is widespread; they are thought to 

be lazy, less competent, unmotivated, lacking in self-discipline and sloppy.
68

 These 
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stereotypes are rarely challenged in the western society, leaving them vulnerable to unfair 

treatment and impaired quality of life.
68-71

 

 A review by Puhl and Heuer from 2009 documented how weight stigma can be seen in 

many different settings of people’s life. The work place is one setting were discrimination 

against obese individuals is widespread. Obese individuals have disadvantage when it comes 

to being hired, receiving higher wages, getting promotions and have higher risk of being 

expended because of their weight.  In the health-care setting obese individuals are exposed to 

numerous forms of prejudice from physicians, nurses, psychologists and medical students 

including beliefs that they are lazy, lacking self-control and have low will power.  In the 

educational setting, obese individuals have experienced weight-based stigmatization from 

teachers, peers and parents. Additionally, obese individuals, especially women, may also face 

stigma in close interpersonal relationships from romantic partners, family members and 

friends. The fifth setting is the media; it is an illustration of the social acceptability of weight 

stigmatization where the stigmatization can be found in comedies, cartoons, movies, 

advertisements and in the news.
67

 The importance of developing sound evidence base for 

preventing and treating obesity through research as well as to eradicate weight stigma is 

therefore of great importance for the individual and the society. 

 

Public health actions 

The cause of the worldwide obesity epidemic is complex and includes many social, economic 

and cultural factors that determine the quality of the food and the amount of intake balanced 

against energy expenditure.
72

 A summary of systematic reviews and meta-analyses by Byers 

and Sedjo from 2007 on interventions targeting obesity and on selected obesity prevention 

guidelines issued as expert panel reports since 2000 concluded that these public health action 

plans call for education approaches to increase awareness about lifestyle choice, referring to 

food intake and physical activity habits. They furthermore emphasize that public health 

programs should be based on sound evidence of both need and efficacy.
72

 

 The foundation of obesity prevention plans first and foremost focuses on the need to 

promote healthy eating patterns through life with regular physical activity and thus 

maintaining a healthy weight lifelong. The evidence is fair supporting screening for obesity, 

as is promoted in many action plans.
73

 Most dietary guidelines proposed by various 

organizations emphasize a diet rich in nutrient-dense food such as fruits and vegetables and 
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whole grains combined with regular physical activity.
74-81

 Other organizations promote 

healthy food choices with reasonable portion sizes in the home, schools, worksites and 

communities, and leisure time physical activity to reduce sedentary activity as well as to 

create environment that promotes physical activities in schools and in worksites.
82

 WHO has 

recommended policies to encourage favourable healthy choices similar to the tax on tobacco 

products.
81

 Regarding beneficial recommendations to encourage healthy food choices for 

children the focus has mostly been on limiting advertisement and marketing of unhealthy 

foods.
80

 The need to reverse the obesity epidemic is clear. However, according to Byers and 

Sedjo the current evidence base is weak and only few interventions have proven to be 

effective.
72

 Others have further emphasized this by stating the importance of sound evidence 

base when implementing public health actions.
83

 

 

Surgeries for obesity  

Treating obesity surgically is not a dieting alternative but rather a method to enforce dieting.
84

 

Conventionally, four types of bariatric procedures are used, two of which are mostly used 

worldwide: the Roux-en-Y gastric bypass surgery (RYGB) (see figure 1) and the laparoscopic 

adjustable gastric band. The other two are the biliopancreatic diversion and the biliopancreatic 

diversion with duodenal switch. They have a long-established history but during the past 

decades the use has dropped. The choice of method depends on various factors like regional 

knowledge and experience in different techniques. Mean weight loss following RYGB 

worldwide is 25-35% and excess weight loss at 3-5 years is 60%.
85

 

  

 

Figure 1: Roux-en-Y gastric bypass surgery
86
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 Risk of short term negative side effects associated with bariatric procedures is 

generally low and similar to those of gallbladder surgery.
87, 88

 Key complications are 

abdominal pain, staple-line leak, stomach ulcer, intestinal obstruction, gallstones, nutritional 

deficiency and weight regain. 30 day post-operative mortality is 0.3-0.5%, major 30 day 

morbidity is 4.8 – 7.8% (depending on surgical method) and one year morbidity is 14.9%. 

Nutritional concerns regarding bariatric surgeries are mostly related to moderate deficiency in 

iron, vitamin B12, folic acid, calcium, vitamin D, copper and zinc and lifelong follow-up 

requirements along with nutritional support is needed for optimal outcome.
85

 

 

Intervention effect on weight loss 

Overall, weight loss interventions have yielded mixed results. Bariatric surgeries and 

pharmacological treatments have been shown to be effective methods for weight reduction.
89, 

90
 However, behavioural, non-pharmacological interventions promoting dietary changes have 

shown to be useful in producing moderate but short term weight loss.
89, 91-93

 A summary of 

selected systematic reviews and meta-analyses by Byers and Sedjo from 2007 covering 

nutritional topics affecting obesity concludes that clinical interventions in adults using 

pharmaceuticals or behavioural methods have modest effect on obesity but bariatric surgeries 

have substantial effect.
72

 

 The Swedish Obese Subjects (SOS) intervention study is a controlled longitudinal trial 

of the health effects of weight loss in severely obese individuals that started in 1987. The 

study compares surgically treated patients with non-surgically treated patients regarding 

weight loss and mental factors. The non-surgically treated were offered conventional 

treatment at their regular primary health care centre. Results from a 10 year follow-up showed 

that surgically treated subjects had lost 25.3% of their initial weight one year after surgery, 

then a weight regain was observed between one and six years, and weight reduction at six 

years was 16.9%. Thereafter the weight regain levelled off and weight loss after 10 years 

averaged 16%.  The same was not observed for non-surgically treated subjects. Average 

weight loss was 1.2% after six months, but the weight loss was regained after two years and a 

weight increase of 1.6% was noted after four years. Mean weight was more or less stable 

between four and ten years and the average weight increase from baseline to 10 year follow-

up reached 1.5%. The investigators concluded that bariatric surgery is a favourable option for 

the treatment of severe obesity, resulting in long-term weight loss. However, difficulties can 
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be found among some surgically treated patients to control and maintain weight loss over 

time.
89

  Buddeberg-Fischer and co-workers investigated the weight loss with and without 

bariatric surgery in a 4 ½ year follow-up study in 131 obese individuals. They found that both 

groups lost a significant amount of weight; however, the weight loss was significantly greater 

in surgically treated subjects than in non-surgically treated subjects, which also strongly 

decreased the risk of developing obesity-related co-morbidities.
94

 Findings form a Dutch 

study on the long-term effect of bariatric surgeries on weight loss in 236 patients not 

attending protocol follow-up visits indicated that after surgery patients lost a maximum of 

48.2 kg or 70.8% of excess weight. However, the patients regained weight in the following 

years resulting in an overall weight loss of 32.1 kg or 45.2% of excess weight during an 

average of 8.2 year post-surgery follow-up, indicating that surgically induced weight loss is 

satisfactory in the long-term, even in patients not attending follow-up.
95

 Another study on a 

10 week treatment including behaviour modification and very-low-energy diet in a two year 

follow-up study on 67 individuals found that the mean weight loss was significant, or 14.6 kg 

at the end of treatment, 7.1 kg at one year follow-up and 3.3 kg at two year follow-up.
93

  

 Taken together, the evidence suggests that bariatric surgery is the favourable option 

for long-term weight loss. A slight weight regain following surgically induced weight loss is 

observed in most studies and therefore important to continue monitoring the long-term effect 

of bariatric surgeries on weight loss. However, most of the previously mentioned studies do 

not include behavioural treatment alongside the procedure which could be beneficial for 

weight loss maintenance.  

 

Intervention effect on mental health 

Unfortunately, interventions for obesity have yielded mixed results regarding mental health 

improvements.
89, 93, 94

 The goal of bariatric surgery is not only to reduce weight and co-

morbidities, but also to improve mental health. Majority of data suggest that surgical 

treatment along with behavioural treatment for obesity may be the most effective intervention 

for long-term results.
89, 94, 96, 97

 

 A 10-year follow-up in the SOS study found that depression decreased significantly in 

both groups, even more for the surgically treated subjects. Reduction in anxiety was also 

significant for both groups, however, no differential effects were found for the two groups.
89

 

Buddeberg-Fischer and co-workers found that both surgically treated and non-surgically 
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treated subjects showed significant improvements in depression, but not in anxiety and that 

there was no difference between the groups regarding these factors.
94

 A prospective study on 

whether changes in self-reported physical health was predictive of changes in mental health 

found that anxiety and depression was high before surgery but became normalized one and 

two years afterwards. The degree of improvements in self-reported physical health was 

associated with statistically significant reduction in the symptoms of anxiety (P=0.003) and 

depression (P=0.004) at two year follow-up.
98

  

  Findings from a prospective study on 531 obese individuals indicated that those with 

pre-surgery mental disorders tend to lose less weight following bariatric surgery than obese 

individuals without these disorders. That was not found in non-surgically treated individuals. 

Moreover, a trend to gain weight was seen in obese controls with disorders whereas controls 

without mental disorders at baseline lost some weight. These results emphasize the 

importance of addressing mental disorders in obese patients before weight loss intervention, 

especially patients undergoing bariatric surgery.
99

 

 A ten year follow up of quality of life from the previously mentioned SOS study 

showed significant reduction in  obesity-related psychosocial problems following bariatric 

surgery and that surgically treated subjects improved significantly more than non-surgically 

treated subjects.
89

 Findings from another study indicated that health-related quality of life 

improved during treatment but had two years later returned to baseline levels.
93

 Only obesity-

related psychosocial problems measured using the OP-scale
100

 was still improved relative to 

baseline.
93

 

 

Measuring mental health  

Various assessment scales have been used to identify depression and anxiety in obese 

populations. For measuring depression and anxiety, our study at Reykjalundur - rehabilitation 

centre included the Beck Depression Inventory, second edition (BDI II), and Beck Anxiety 

Inventory (BAI). BDI II is a self-assessment scale measuring the severity of depressive 

symptoms. It was developed by Aaron T. Beck in 1961
101

 and modified to current version in 

1996
102

 with the goal to measure the intensity and depth of depression in individuals. BAI is a 

21 item self-report inventory for measuring the severity of anxiety. It was developed by Aron 

T. Beck to address the need for an assessment scale that would differentiate anxiety from 

depression while presenting convergent validity.
103

 These scales are widely used to measure 
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depressive symptoms and anxiety in the health care system in various populations, including 

obese individuals.
89, 104-107

 

 Various assessment scales have been used to measure psychosocial functioning in obese 

populations. This study used the Obesity-related Problem Scale (OP-scale) which is an 

obesity-specific measurement developed in 1987 to evaluate the impact of obesity on 

psychosocial functioning. It is comprised of eight questions concerning how bothered 

individuals are by their obesity in different aspects of their everyday life, such as attending 

social events, travelling and being part of intimate relations. Although the scale is relatively 

new it is widely used.
89, 93, 105, 106

 

 

Obesity treatments in Iceland 

In Iceland, treatment for obesity is available at six health care institutions: Neskaupsstadur 

Hospital, NLFI Spa and Medical Clinic in Hveragerdi (NLFI), Saudarkrokur Hospital, 

Kristnes Hospital in Akureyri, Husavik Health Centre and Reykjalundur rehabilitation centre 

in Mosfellsbaer. The participants for our study were recruited at Reykjalundur rehabilitation 

centre. 

 At Reykjalundur an interdisciplinary team of professionals has been treating patients 

for obesity since 2001. The treatment, which is completed by approximately 100 patients 

every year, includes an intensive behavioural obesity treatment for severely obese individuals 

(BMI ≥ 35 kg/m
2
). The aim of the treatment is to help patients to improve their quality of life 

focusing on weight loss, increased physical activity and reorganizing daily life schedule. The 

treatment involves education on nutrition, exercise and other factors related to obesity. 

Physical education is a big part of the treatment, as well as focus on self-image and relaxation. 

Despite the fact that this is a group treatment it is also individually based and the patients can 

get additional support from a psychologist, nutritionist and physical therapist when needed.
108
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Figure 2: Treatment timeframe at Reykjalundur   

 

 Certain criteria need to be met before starting treatment at Reykjalundur, including: 

Being classified with  severe obesity (BMI ≥ 35 kg/m
2
), having referral from a physician, 

being able to follow the treatment program and showing intention to work with lifestyle 

changes. Lastly, smokers are required to quit smoking and alcohol and/or drug abusers are 

required to stay abstinent. The treatment starts with pre-examination followed by an 

outpatient treatment where the patient is required to lose 6-8% of his initial body weight to get 

further on in the treatment. During the outpatient treatment the patient is invited to get support 

from various professionals of the obesity treatment team every two or three weeks. The 

inpatient treatment is initiated when the patient has reached the required weight loss 

minimum. The inpatient treatment is divided into two periods. The first period is five weeks 

and the second is three weeks, with approximately six months in between. During that period 

the patients come in for one visit in groups, and they can get additional private support from 

members of the obesity treatment team if needed. The patient is then invited for a follow-up 

every six months for two years.
108

  

 The RYGB performed laparoscopically is the most performed procedure in Iceland 

(figure 1). In 2002 Reykjalundur and Landspitali – University Hospital of Iceland (LSH) 

started their cooperation involving preparation of patients at Reykjalundur for surgery at LSH. 

Unpublished data from 2010 on the first 424 RYGB surgeries in Iceland indicate that early 

complications (≤ 30 days postoperatively) are relatively rare. Of all 424 laparoscopic cases no 

deaths have occurred, 2.4% of patients encountered intestinal leak, 3.1% encountered 

haemorrhage, 0.2% encountered abdominal wall hernia, 0.7% encountered urinary tract 

infection, 0.5% pneumonia, 0.2% deep venous thrombosis and 0.2% pulmonary embolism. 

Regarding late serious complications (>30 days postoperatively), 206 cases were available for 

>2 year follow-up, 2.4% of them encountered intestinal obstruction and 17.0% encountered 

ulcer.
109
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Research on obesity treatment in Iceland 

In the Icelandic setting, few studies on the effectiveness of obesity treatment on mental health 

and weight have been conducted. Hannesdottir and co-workers investigated the health effects 

of the obesity treatment at Reykjalundur on 47 women. They found that the women lost an 

average of 11 kg (p<0.001) from baseline to middle of treatment and significantly improved 

their mental health, i.e. depression, anxiety and obesity-related psychosocial problems.
105

 A 

two year follow-up study by Njalsdottir and co-workers on 42 women found that weight loss 

was significant and that depression and obesity-related psychosocial problems improved 

significantly from treatment baseline to two year follow up, but not anxiety. When comparing 

surgically treated patients to non-surgically treated patients the surgically treated lost 

significantly more weight and improved their obesity-related psychosocial problems more 

than non-surgically treated subjects. No difference was found between the groups regarding 

depression and anxiety.
106

 Fridfinnsdottir and co-workers investigated if treatment at 

Reykjalundur including a gastric bypass surgery at LSH affected depression and anxiety. 

Their results indicated that treatment including surgery does have a positive effect on 

depression and anxiety, at least in the short-term.
107

 

 The need for long-term results of the effects of obesity treatment in Iceland is 

necessary for future treatment approach. Using prospectively collected data, the current study 

was designed to provide information on long-term effects of obesity treatment with and 

without gastric bypass surgery on weight, depression, anxiety and obesity-related 

psychosocial problems.  
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The aims were: 

1. To investigate whether intensive behavioural treatment for obesity affects 

important long-term outcomes of patients such as depression, anxiety, obesity-

related psychosocial problems and weight. 

2. To determine if there is a difference between surgically treated subjects and non-

surgically treated subjects regarding depression, anxiety, obesity-related 

psychosocial problems and weight. 

 

We hypothesized that intensive behavioural treatment for obesity would have a long-term 

effect on depression, anxiety, obesity-related psychosocial problems and weight and that 

surgically treated subjects improve more than non-surgically treated subjects regarding these 

factors. 
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Abstract 

Objective: To study the effect of intensive behavioural obesity treatment with or without  

Roux en Y gastric bypass surgery on depression, anxiety, obesity-related psychosocial 

problems and weight at 3-4 year follow-up. 

Design: Prospective, non-randomized intervention study. 

Setting: The obesity department at Reykjalundur rehabilitation centre, Iceland. 

Participants: 120 patients completed a five week inpatient treatment from September 2007 to 

December 2008. At 3-4 year follow-up, 90 (75%) consented to participate.  

Main outcome measures: Depression, anxiety, obesity-related psychosocial problems and 

weight.  

Results: Three to four years post treatment we observed a reduction both in surgically and 

non-surgically treated patients´ depression (p<0.0001), anxiety (p<0.0001), obesity-related 

psychosocial problems (p<0.0001) and weight (p<0.0001), compared to pre-intervention 

baseline data. Compared to non-surgically treated, surgically treated patients lost more weight 

(p<0.0001) and showed more improvements with respect to obesity-related psychosocial 

problems (p<0.0001). The magnitude of weight loss seemed to affect obesity-related 

psychosocial problems (p<0.0001), no such effects were observed for depression (p=0.6059) 

and anxiety (p=0.7568). 

Conclusion: The findings of this study indicate that multidisciplinary intensive behavioural 

obesity treatment may have lasting positive impact on mental health and weight in morbidly 

obese individuals, irrespectively of whether they are surgically or non-surgically treated. 

Obesity is one of the most serious health crises of our time. Future studies should focus on 

long-term potential benefit of intense lifestyle interventions, in terms of individual health and 

societal benefits. 
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Introduction 

Obesity is one of the most serious public health crises of our times. Due to increasing 

prevalence and health impact  during the last decades, the World Health Organization 

officially declared obesity as a disease in 1998.
1
 Overweight and obesity are today the fifth 

leading risks for global deaths and are linked to more deaths worldwide than underweight.
2
 

High BMI has indeed been found to be a risk factor for several causes of death including from 

ischemic heart diseases,
3
 stroke,

4
 and several types of cancer.

5, 6
  Obesity is furthermore 

strongly associated with several kinds of co-morbidity
7
 both physical, such as hypertension,

8
 

arthritis,
9, 10

 sleep apnoea,
11

 polycystic ovary syndrome,
12

 and mental health problems
13, 14

 

such as depression,
15

 anxiety disorders
16

 and psychosocial dysfunction.
17

 Unfortunately, 

interventions for obesity have yielded mixed results regarding weight loss and mental health 

improvements. Until now, surgical treatment along with behavioural treatment for obesity has 

been shown to be the most effective intervention for long-term beneficial results.
18-21

 

 The prevalence of obesity around the world has been increasing rapidly the past 

decades; the average prevalence in 2009 or nearest year for OECD countries was 17.2% for 

women and 16.7% for men.
22

 The prevalence of obesity in Iceland was in 2007 23% for men 

and 21% for women.
23

 Using prospectively collected data from Reykjalundur - rehabilitation 

centre in Iceland, the aim of this study was firstly to investigate whether intensive behavioural 

treatment for obesity affects levels of depression, anxiety, obesity-related psychosocial 

problems and weight three to four years post treatment. Secondly, the aim was to determine if 

there is a difference between surgically treated subjects and non-surgically treated subjects.  

 

Materials and methods 

The treatment 

At Reykjalundur - rehabilitation centre an interdisciplinary team of professionals has been 

treating patients for obesity since 2001, with approximately 100 patients completing treatment 

every year. The centre practices multi-disciplinary treatment for its patients. The treatment 

comprises of an intensive behavioural obesity treatment for severely obese individuals (BMI 

≥ 35 kg/m
2
) and includes education on nutrition, exercise and other factors related to obesity. 

Physical education is a big part of the treatment, as well as focus on self-image, relaxation and 

planning on daily life schedule with the aim of improving quality of life. Despite the fact that 
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this is a group treatment it is also individually based and the patients have access to support 

from a psychologist, nutritionist, physical therapist and other support when needed.  

 Certain criteria need to be met before starting treatment at Reykjalundur, including: 

Suffer from severe obesity (BMI ≥ 35 kg/m
2
), having referral from a doctor, be able to follow 

the treatment program and to show intention to work with lifestyle changes. Lastly, smokers 

are required to quit smoking and alcohol or drug abusers are required to be abstinent. 

 

Figure 1: Timeframe of the study. Routine measures, not used in this study, are additionally performed at 

beginning of 5 week inpatient treatment, at the end of the 3 week inpatient treatment and at 1 and 2 year follow-

up 

 

 The treatment starts with pre-examination followed by an outpatient treatment where 

the patient is required to lose 6-8% of his initial body weight to get further on in the 

treatment. During the outpatient treatment the patient is invited to get support from 

professionals every two or three weeks. The inpatient treatment is initiated when the patient 

has reached the required weight loss minimum. The inpatient treatment is divided into two 

periods. The first period is five weeks and the second is three weeks, with approximately six 

months in between. During that period the patients come in for one visit in groups, and they 

can get additional private support from members of the obesity treatment team if needed. The 

patient is then invited for a follow-up every six months for two years. Mental evaluation using 

various assessment scales and physical measures are performed six times throughout the 

treatment and follow-up period, starting at the pre-examination. Timeframe of the treatment 

including information regarding time of measures for this study are presented in figure 1.  
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Study design and participants  

This study was a prospective non randomized intervention study. Measures on depression, 

anxiety, obesity-related psychosocial problems and weight were collected at three time points 

and additional background information was collected at the 3-4 year follow up (see figure 1).  

 The study population was defined by the time they finished the 5 week inpatient 

treatment. Patients finishing from September 2007 through December 2008 were invited to 

participate (N=127). Seven were excluded prior to the 3-4 year follow-up; two due to death, 

four were living abroad and one could not be found. At the 3-4 year follow up, 120 

individuals were invited for assessment, of them, 90 individuals (75%) agreed to participate. 

47 (52,2%) of them had underwent Roux en Y gastric bypass surgery at Landspitali –

University Hospital of Iceland (LSH), during the treatment at Reykjalundur. A flowchart of 

the participants can be seen in figure 2. 

 

  

Figure 2: Flowchart of study participants. The study population was defined by the time the 5 week inpatient 

treatment was finished 

 

Certain criteria need to be met if a patient chooses to undergo Roux en Y gastric 

bypass surgery at LSH. His BMI needs to be above 40 kg/m
2
, but above 35 kg/m

2
 if obesity-

related co-morbidities i.e. type 2 diabetes, sleep apnoea, heart diseases and other diseases are 

present and are affected by the patient’s weight. The patient’s age must be between 18 – 65 

years and he must have lost approximately 10% of his highest weight measured in the past 2 

years. The patient must be mentally stable, be capable of dealing with necessary lifestyle 

changes needed for a successful procedure outcome, understand the protocol of the procedure 
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and be able to follow guidelines. Lastly he needs to be a non-smoker and alcohol and drug 

abusers are required to be abstinent. The professionals at Reykjalundur assess whether a 

patient is eligible for a surgery based on above mentioned criteria.  

 

Measures  

Pre-examination measures (M1) were carried out approximately six months prior to the five 

week inpatient treatment (M2). The length between M1 and M2 was confined by the time it 

took the patient to lose 6-8% of his bodyweight. The patients were measured according to 

their order in line for treatment at Reykjalundur. The M2 measurements were carried out from 

September 2007 to December 2008.  Professionals at Reykjalundur’s nutrition and obesity 

department performed all measures at M1 and M2 which are a part of routine treatment at 

Reykjalundur and stored in Reykjalundur’s database.  The study researchers carried out all 

measures at the 3-4 year follow-up (M3) and collected M1 and M2 measures from 

Reykjalundur’s database. The independent variable (exposure) for this study was the 

treatment at Reykjalundur with and without surgical intervention. The dependent variables 

(outcome) were weight, depression, anxiety and obesity-related psychosocial problems.  Other 

measurements used were age, education, residency and marital and employment status 

measured at follow-up. 

Beck’s Depression Inventory (BDI II) was used for assessment on depression. BDI II 

was developed by Aaron T. Beck to measure the intensity, severity and depth of depression in 

individuals. Scores range from 0-63; 1-10 indicate ups and downs within normal range, 11-16 

indicate mild mood disturbance, 17-20 indicate borderline clinical depression, 21-30 indicate 

moderate depression, 31-40 indicate severe depression and scores from 40 and above indicate 

extreme depression.
24

 The scale had previously been translated to Icelandic and its 

psychometric properties reported.
25

 For measurement of anxiety, Beck´s Anxiety Inventory 

(BAI) was utilized. BAI is a 21 item self-report inventory for measuring the severity of 

anxiety. It was developed to address the need for an instrument that would reliably 

discriminate anxiety from depression while displaying convergent validity. Scores range from 

0-63, where higher scores indicate more severe anxiety. A score of 0-7 is interpreted as 

minimal level of anxiety, 8-15 as mild, 16-25 as moderate and 26-63 as severe.
26

 The scale 

had previously been translated to Icelandic and its psychometric properties reported.
27

 For 

evaluating the impact of obesity on psychosocial functioning the Obesity-related Problem 
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Scale (OP-scale) was used. It is an obesity-specific measurement that includes eight questions 

concerning how bothered individuals are by their obesity in different aspect of their everyday 

life, such as attending social events, travelling and being part of intimate relations. Each 

question is scored on a scale from 1-4, considering how bothered individuals are by each 

social activity. Responses are presented on a scale from 0-100 where higher scores indicate 

more psychosocial dysfunction. 0-19 points indicate no or very mild limitations in 

psychosocial functioning, 20-39 mild impacts, 40-59 moderate impacts, 60-79 severe impacts 

and 80-100 extreme impacts.
28

 The scale was translated in 2004 and its psychometric 

properties reported in 2005.
29

  

 

Statistical analysis 

Summary statistics was used to investigate characteristics of the study population. Two 

sample t-test was performed to investigate difference between surgically treated and non-

surgically treated subjects regarding background factors and baseline outcome. To investigate 

change in frequency in groups McNemar’s test was used. Linear regression for repeated 

measures using a random subject effect (PROC MIXED) was used to investigate the 

relationship between exposures and outcomes. To investigate whether there was a difference 

in improvements between groups during treatment an interaction between the two treatment 

forms was examined. To investigate whether degree of weight loss affected improvements in 

depression, anxiety and obesity-related psychosocial problems more than lower weight loss an 

interaction between weight change and treatment was calculated. Adjustment was made for 

age and education, since these factors were the only background factors that were statistically 

different between the groups. Adjustment was additionally made for weight change to 

investigate the effect of the two modes of treatments on depression, anxiety and obesity-

related psychosocial problems aside from the effect of weight loss. SAS Enterprise Guide 4.3 

was used for statistical analysis.  

 

Ethical considerations  

Informed consent from each participant was collected prior to participation. Since this study 

involved sensitive measures on humans and the use of patients’ medical record, permission 

from the Icelandic National Bioethics Committee (nr. VSNb2011060008/03.7) was applied 
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for and granted in September 2011. An additional permission from Reykjalundur’s medical 

director was granted in August 2011. The Data Protection Authority was notified of the study. 

 

Results 

Of the 120 patients available for participation, a total of 90 individuals (75%) agreed to 

participated in the study, 81 women and 9 men, which reflects the ordinary gender 

distribution in obesity treatment at Reykjalundur. Average length between pre-examination 

measures (M1) and follow-up (M3) was 4.2 years and average length between measure 2 

(M2) and M3 was 3.6 years. Average age at follow up was 44 years (range from 23 to 75 

years). A total of 86 participants answered BDI II at M1, 83 at M2 and 89 at M3. 86 

participants answered BAI at M1, 82 at M2 and 89 at M3. 84 participants answered the OP-

scale at M1, 52 at M2 and 89 at M3. Weight was measured for all 90 individuals at all three 

time points. When contrasting background factors in the group undergoing surgery to the non-

surgery group we found the surgery group to be younger (p=0.0002) and less likely to have 

finished higher education (p=0.02) (table 1). The two groups were otherwise similar with 

regard to gender, residence area and marital and employment status. 

 

Change from baseline to follow up  

During the study period, from M1 to M3, the participants experienced a decrease in their 

depression symptoms from a mean of 19.5 to 8.8 points (p<0.0001). A similar decrease in 

anxiety was noted among the participants from 12.5 to 6.5 points (p<0.0001), and their 

obesity-related psychosocial problems from 61.4 to 22 points (p<0.0001).  At the 3-4 year 

follow up, depression in surgically treated subjects had decreased from a mean of 17.4 points 

to 6.7 (p<0.0001) and for the non-surgically treated subjects from 21.7 to 11.2 (p<0.0001). 

Anxiety decreased from a mean of 10.6 to 5.6 (p<0.0001) in surgically treated subjects and 

from 14.3 to 7.6 (p<0.0001) for the non-surgically treated subjects. Obesity-related 

psychosocial problems decreased from a mean of 61.5 to 10.5 (p<0.0001) in surgically treated 

subjects while the non-surgically treated subjects decreased from 61.4 to 34.8 (p<0.0001). 

Average weight at baseline was 123.7 kg. During the study period, the participants lost an 

average of 26.6 kg (p<0.0001) or 22% of their initial weight. The surgically treated subjects 
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lost 44.2 kg (p<0.0001) or 34% of their body weight while the non-surgically treated lost 7.4 

kg (p=0.0001) or 6%. Detailed changes during the study period can be seen in table 2.  

 A significant improvement in depression was found from M1 to M2 for both 

surgically (p<0.0001) and non-surgically treated subjects (p<0.0001). There was a slight 

statistically significant (p=0.02) increase from M2 to M3 in the surgically treated group but 

not in the non-surgically treated group. Regarding anxiety a statistically significant 

(p<0.0001) improvement from M1 to M2 was found in both groups, but not a statistically 

significant change from M2 to M3 in neither groups. A significant (p<0.0001) improvement 

from M1 to M2 was found for both groups regarding obesity-related psychosocial problems, a 

significant improvement (p<0.0001) was also found from M2 to M3 in the surgically treated 

group while there was no change from M2 to M3 in the non-surgically treated group. Weight 

loss from M1 to M2 was significant (p<0.0001) in both groups. The weight loss was also 

significant (p<0.0001) from M2 to M3 in the surgically treated group but not in the non-

surgically treated group. Changes in depression, anxiety, obesity-related psychosocial 

problems and weight from baseline to 3-4 year follow up between the three measurements 

carried out in the study can be seen in figure 3. 

 To investigate the effect of the treatments on depression, anxiety and obesity-related 

psychosocial problems irrespective of weight loss during treatment adjustment was made for 

weight change. The treatments continued to have a significant effect on these factors after the 

adjustment (p<0.0001). We further investigated whether degree of weight loss affected 

improvements in depression, anxiety and obesity-related psychosocial problems by examining 

interaction between weight change and treatment. Interaction between weight change and 

treatment was found in the model for obesity-related psychosocial problems (p<0.0001), but 

not for depression and anxiety, indicating that greater weight loss resulted in higher 

improvements in obesity-related psychosocial problems. We further investigated change in 

frequency of participants with high depression, anxiety and obesity-related psychosocial 

problems from M1 to M3. A decrease in frequency was noted for all outcomes. Further results 

can be seen in table 3.  

 

Difference between groups 

Baseline difference between groups in depression, anxiety, obesity-related psychosocial 

problems and weight can be seen table 2. Surgically treated subjects where on average 5.5 
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points lower in depression (p=0.0002) and 3.8 points lower in anxiety (p=0.0071) than non-

surgically treated subjects throughout the study period when adjusting for age and education. 

To investigate whether there was a difference in improvement between groups during 

treatment an interaction between the two treatment forms was examined. A significant 

interaction was found for obesity-related psychosocial problems (p<0.0001) and weight 

(p<0.0001), reflecting that the surgically treated subjects were improving more in obesity-

related psychosocial problems and losing more weight compared to the non-surgically treated 

subjects during the study period. 

 

Discussion  

Our findings suggest that multidisciplinary intensive behavioural obesity treatment has long-

term effects on depression, anxiety, obesity-related psychosocial problems and weight, both 

for surgically and non-surgically treated individuals. The findings furthermore indicate that 

surgically treated subjects improve their obesity-related psychosocial problems more and 

loose more weight, compared to non-surgically treated subjects.  

 

Weight 

The surgically treated subjects lost 8% of their initial weight from baseline (M1) to second 

measure (M2) and continued to lose weight until the 3-4 year follow-up (M3), resulting in a 

total of 34% initial weight loss. The non-surgically treated subjects lost approximately 6% of 

their initial weight throughout the study period. At M2 all participants had gone through the 

same treatment form from baseline. The surgically treated subjects had their surgery between 

M2 and M3, approximately 3 years prior to M3. The difference in weight loss between 

surgically and non-surgically treated subjects throughout the study period was clear. Indeed 

gastric bypass surgeries have repeatedly been reported to be effective in weight loss.
18, 21, 30

 

Previous studies on weight loss in surgically and non-surgically treated subjects have given 

mixed results,
18, 21, 30-32

 which can partly be explained by the difference in weight loss 

methods. However, most of the studies are in line with our findings and conclude that 

bariatric surgery is the optimal option for long-term weight loss for obese individuals.
18, 21, 30

 

Although the weight loss of the surgically treated subjects was much higher, the weight loss 
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in the non-surgically treated subjects was also significant. Until now, long-term weight loss 

maintenance in non-surgically treated subjects has not been substantial according to studies 

on multiple weight loss methods.
18, 32

 In our study the non-surgically treated subjects lost 10% 

of their initial weight during the first 6 months of treatment, a slight non-significant regain 

was measured at the 3-4 year follow-up resulting in over 6% initial weight loss. Despite the 

regain, maintaining a weight loss for 3-4 years is satisfactory when compared to other studies 

18, 32
 and is beneficial with regard to obesity related co-morbidities since studies have shown 

that a small weight loss can have a profound effect on co-morbidities and mortality.
33, 34

  

 

Mental health 

During the treatment, depression improved for both surgically and non-surgically treated 

subjects. Although the non-surgically treated subjects had on average higher frequency of 

depressive symptoms compared to the surgically treated subjects throughout the study period 

the decrease of symptoms was the same in both groups. The surgical intervention, alongside 

the treatment, did thus not have an additional beneficial effect on depression. 

 Our findings are in line with previous findings from a two year follow-up on the same 

treatment,
35

 but are only partially in line with the findings from the Swedish Obese Subjects 

intervention study (SOS study)
18

 which is a controlled longitudinal trial of the health effects 

of weight loss in 1276 severely obese individuals. Findings from a 10-year follow-up of the 

SOS study comparing surgically treated and non-surgically treated subjects indicated that 

depression improved significantly for both groups and that surgically treated subjects showed 

significantly better outcome, which was not found in our study. The difference in treatment 

approach between the two studies, like the intensity of the behavioural aspects of the 

treatments, can partly explain the difference in improvement and explain the inconsistency to 

our findings. A follow-up study by Buddeberg-Fischer and co-workers from 2006 on 

morbidly obese patients with and without bariatric surgery found that depressive symptoms in 

both surgically treated and non-surgically treated patients had decreased 4.5 years post 

treatment and that the improvements were the same in both groups.
21

 That is consistent with 

our findings. 

 Anxiety improved for both surgically treated and non-surgically treated individuals. 

Although the non-surgically treated subjects scored on average higher in anxiety than the 

surgically treated subjects throughout the study period (figure 3) the improvements were the 
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same in both groups indicating that the surgical intervention along with the support provided 

alongside the procedure did not have an additional effect on anxiety. Result from other studies 

on the relationship between obesity and anxiety have been mixed. Our findings are in line 

with the findings from the SOS study, that anxiety decreases for both surgically and non-

surgically treated subjects and that there is no difference between the groups regarding these 

improvements.
18

 However, the results from a two year follow-up study from 2010 found that 

the obesity intervention did not have an effect on anxiety
35

 and the same was found in the 

2006 follow-up study by Buddeberg-Fischer and co-workers.
21

 The inconsistency could be 

caused by the difference in treatment or research approach, including differences in follow-up 

times. A meta-analysis from 2010, including both prospective and cross-sectional studies on 

the relationship between anxiety and obesity published from 1962 – 2009, found that the 

relationship was inconsistent and that a causal relationship from obesity to anxiety could not 

be inferred.
16

 

 Weight loss did not have an effect on improvements in depression nor anxiety. It 

could therefore be interpreted that other factors such as the therapeutic effect of taking part in 

a weight loss program, increased contact with health care professionals and increased physical 

activity promoted by behavioural modification might be an explanatory factor of improved 

mental health, not only the weight loss as such. 

 The improvements in obesity-related psychosocial problems were not the same in both 

intervention groups; the surgically treated subjects improved significantly more than the non-

surgically treated subjects indicating that the two treatment forms, behavioural treatment 

without surgery versus behavioural treatment with surgery, affected the two groups 

differently. The improvements in obesity-related psychosocial problems between M2 and M3 

indicate an additional effect of the surgery (through additional weight loss), which was not 

found for depression and anxiety. Previous studies on surgically and non-surgically treated 

subjects have obtained similar results. The two year follow-up study by Njalsdottir and co-

workers found that both surgically and non-surgically treated improved their obesity-related 

psychosocial problems and that the surgically treated improved more than the non-surgically 

treated.
35

  The same was found at the 10 year follow-up in the SOS study.
18

 A two year 

follow-up study from 2003
32

 on obese outpatients losing weight with very-low-energy diet 

and behaviour modification without surgery found that OP scores dropped from baseline to 

end of group treatment and that these improvements were maintained at two year follow-up as 

can be found at the follow-up for the non-surgically treated in our study.  
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 When investigating the effect of weight loss on mental health improvements we found 

that weight loss affected improvements in obesity-related psychosocial problems. That is 

coherent with previously mentioned studies.
18, 32

 It can be inferred that in addition to weight 

loss, that a multidisciplinary group based behavioural treatment does contribute towards 

improving obesity-related psychosocial problem of morbidly obese treatment seeking patients 

with and without surgical intervention. 

 It should be kept in mind that although the participants received the same treatment at 

Reykjalundur an additional support with weight loss and nutrition is provided by health care 

professional for the surgically treated at LSH after the surgery. The patients are also able to 

get support with complications of the surgery, mostly related to nutrition but also because of 

other discomfort. That could partly explain the difference in improvements in obesity-related 

psychosocial problems between the two groups, although it did not have an effect on 

depression nor anxiety.  

 

Strengths and limitations 

The main strengths of the study include a clearly defined cohort and high participation rate 

(75%). Another strength of the study was utilization of established measurement tools: 

Weight was measured by a health care professional throughout the study period and all mental 

health assessment scales are widely used and validated in their original language and in 

Icelandic.  

 Regarding potential limitations of the study it should be stressed that participants were 

not randomized in surgery vs. non-surgery groups. The participants decided themselves if 

they wanted to undergo Roux en Y gastric bypass surgery or not and some participants were 

unwillingly in the non-surgery group because of not qualifying for a surgery based on 

procedure criteria. Yet, the two groups (surgically and non-surgically treated) were similar 

with regards to background factors, and we adjusted our models for factors that were not 

evenly distributed.  Secondly, participants of the study are selected based on previously listed 

treatment requirements which limits generalization of results and should be kept in mind in all 

interpretation and comparison. Only 9 out of 90 participants were men, which represents the 

gender distribution at Reykjalundur, and the results should therefore not be generalized for 

men. Lastly, in studies on patient’s success in weight loss, selective loss to follow-up may 
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occur in a way that those who are doing well participate and those who have regained weight 

drop-out. 

Conclusion  

To conclude, the findings of this study indicate that multidisciplinary intensive behavioural 

obesity treatment may have long-term effect on mental health outcomes and weight for both 

surgically and non-surgically treated morbidly obese individuals. Future studies should focus 

on whether this effect persists for even longer period of time, which my give a clearer picture 

of the effectiveness of such treatment. Obesity is one of the most serious health crises of our 

time and causes societies increased costs, decreased quality of life and premature death. 

Although the value of prevention and public health actions is indisputable, the need for 

effective treatments is necessary for those already suffering from obesity.  
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Table 1: Characteristics of the surgically and non-surgically treated subjects at Reykjalundur - 

rehabilitation centre. Collected at the 3-4 year follow-up.   

 Treatment with Treatment without Difference between groups 

  surgery (n = 47) surgery (n = 43) P-value* 

Age (mean years) 41.9 47.0 0.0002 

    Gender n (%) 

  

NS 

     Male 4 (8.51%) 5 (11.63%) 

      Female 43 (91.49%) 38 (88.37%) 

 

    Residence n (%) 

  

NS 

     Capital area 35 (74.47%) 29 (67.44%) 

      Rural area 12 (25.53%) 13 (30.23%) 

      Abroad 0 (0.00%) 1 (2.33%) 

 

    Education n (%) 

  

0.02 

     Primary education 17 (36.17%) 10 (23.81%) 

      Secondary education 17 (36.17%) 16 (38.10%) 

      Higher education 13 (27.66%) 16 (38.10%) 

 

    Marital status n (%) 

  

NS 

     Married 23 (48.94%) 17 (40.48%) 

      Unmarried/divorced/widow 12 (25.53%) 17 (40.48%) 

      Cohabiting 12 (25.53%) 8 (19.05%) 

 

    Employment n (%)    

  

NS 

     Fully employed  25 (53.19%) 18 (42.86%) 

      Partly employed 6 (12.77%) 7 (16.67%) 

      Unemployed 0 (0.00%) 1 (2.38%) 

      Disabled 10 (21.28%) 11 (26.19%) 

      Student 6 (12.77%) 5 (11.90%)   

*P-value is based on two sample t-test. Differences in denominator is due to missing internal. 
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Table 2: Depression, anxiety, obesity-related psychosocial problems and weight before treatment 

and at 3-4 year follow-up at Reykjalundur - rehabilitation centre     

 

Treatment with surgery Treatment without surgery P-value
¥
 P-value

‡
 

 

n = 47 n = 43 

    Mean (s.d) Mean (s.d)     

Depression 

    Before intervention (M1) 17.4 (10.5) 21.7 (12.1) NS 

 3-4 year follow-up (M3) 6.7 (8.5)* 11.2 (10.4)* 

  3-4 year change 10.7 10.5 

 

NS 

     Anxiety 

    Before intervention (M1) 10.6 (8.2) 14.3 (11.7) NS 

 3-4 year follow-up (M3) 5.6 (7.7)* 7.6 (7.9)* 

  3-4 year change 5.0 6.7 

 

NS  

     Obesity-related problems 

    Before intervention (M1) 61.5 (21.2) 61.4 (21.9) NS 

 3-4 year follow-up (M3) 10.5 (18.1)* 34.8 (29.0)* 

  3-4 year change 51.0 26.6 

 

<0.0001 

     Body weight (kg) 

    Before intervention (M1) 129.5 (19.3) 117.4 (18.6) 0.003 

 3-4 year follow-up (M3) 85.3 (15.4)* 110.0 (18.7)* 

  3-4 year change 44.2 7.4   <0.0001  

¥ Baseline difference between groups. P-value is based on two sample t-test. *Change from baseline  

to follow up within groups adjusted for age and education significant at p<0.05 using Proc Mixed 

 ‡ Difference in improvement between groups adjusted for age and education using Proc Mixed. 
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Table 3: Frequency of patients with high depression, anxiety and obesity-related 

psychosocial problems before treatment (M1), during 5 week inpatient treatment 

(M2) and at 3-4 year follow-up (M3) at Reykjalundur - rehabilitation centre 

 M1 M2 M3 P-value* 

 

n (%) n (%) n (%) 

 Depression         

     All 46 (54.1%) 3 (3.6%) 15 (17.7%) <0.0001 

     Surgery 22 (50.0%) 0 (0.0%) 3 (6.8%) <0.0001 

     Non-surgery 24 (60.0%) 3 (7.3%) 12 (30.0%) 0.0027 

     Anxiety 

         All 28 (32.9%) 5 (6.1%) 12 (14.1%) 0.0025 

     Surgery 12 (27.3%) 0 (0.0%) 4 (9.1%) 0.0325 

     Non-surgery 16 (40.0%) 5 (12.5%) 8 (20.0%) 0.0325 

     Obesity-related problems 

         All 70 (84.3%) 28 (53.9%) 16 (19.3%) <0.0001 

     Surgery 37 (84.1%) 14 (48.3%) 3 (7.0%) <0.0001 

     Non-surgery 33 (84.6%) 14 (60.9%) 13 (33.3%) <0.0001 

*Mcnemars test was used to test difference in frequency of participants with high 

depression, anxiety and obesity-related psychosocial problems between M1 and M3. 

Cut off for high depression was chosen at 17; borderline clinical depression. Cut off 

for high anxiety was chosen at 16; moderate anxiety. Cut off for high obesity-related 

psychosocial problems was chosen at 40; moderate impact on psychosocial 

functioning. 

 

 

 

 

Figure 3: Trend in depression, anxiety, obesity-related psychosocial problems and weight in surgically and non-

surgically treated patients at Reykjalundur-rehabilitation centre during the study period.  
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Appendix 1: Beck’s Depression Inventory II 
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Appendix 2: Beck’s Anxiety Inventory 
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Appendix 3: Obesity-related Problem Scale 
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Appendix 4: Almennar spurningar (General questions) 

Í spurningum 1-3 má merkja við fleiri en einn valmöguleika ef þörf er á. 

1. Hver er menntun þín? 

□ Grunnskólamenntun 

□ Framhaldsskólamenntun/stúdentspróf 

□ Iðnnám 

□ Háskólamenntun 

 

2. Hver er hjúskaparstaða þín í dag? 

□ Gift(ur) 

□ Ógift(ur)/ekki í sambúð 

□ Í sambúð 

□ Fráskilin(n) 

□ Ekkja/ekkill 

 

3. Hver er staða þín á atvinnumarkaðnum? 

□ Í vinnu _____% 

□ Atvinnulaus 

□ Öryrki 

□ Í námi 

Svaraðu eftirfarandi spurningum með því að merkja við einn svarmöguleika í hverri spurningu. 

4. Fórst þú í magahjáveituaðgerð? 

□ Já Hvenær?  Mánuður_____ ár_____ 

□ Nei, óskaði ekki eftir því 

□ Nei, ég vildi fara en uppfyllti ekki skilyrði til að fara 

 

5. Hafir þú farið í magahjáveituaðgerð, ertu ánægð(ur) með þá ákvörðun? 

□ Já 

□ Nei 

 

6. Reyktir þú áður en þú byrjaðir í offitumeðferðinni á Reykjalundi? 

□ Já 

□ Nei 

 

7. Ef já, hættir þú að reykja eftir að meðferð hófst á Reykjalundi? 

□ Já 

□ Nei 

 

 

8. Reykir þú í dag? 

□ Já 

□ Nei 



  

60 

 

9. Stundaðir þú hreyfingu/líkamsþjálfun áður en meðferð hófst á Reykjalundi? 

□ Aldrei 

□ Sjaldan og óreglulega 

□ Einu sinni í viku 

□ 2-3 svar í viku 

□ 4-5 sinnum í viku 

□ 6-7 sinnum í viku 

 

10. Stundar þú hreyfingu/líkamsrækt núna? 

□ Aldrei 

□ Sjaldan og óreglulega 

□ Einu sinni í viku 

□ 2-3 svar í viku 

□ 4-5 sinnum í viku 

□ 6-7 sinnum í viku 

 

11. Ef þú stundar hreyfingu/líkamsrækt núna, hversu lengi varir hún í hvert skipti? 

□ 15-30 mínútur 

□ 31-45 mínútur 

□ 46-60 mínútur 

□ 61 mínútu eða meira 

 

12. Ertu sátt(ur) við þann árangur hvað varðar þyngdartap sem þú náðir í 

meðferðinni á Reykjalundi? 

□ Mjög sátt(ur) 

□ Frekar sátt(ur) 

□ Hlutlaus 

□ Frekar ósátt(ur) 

□ Mjög ósátt(ur) 

 

13. Ertu sátt(ur) við árangur (annan en þyngdartap) sem þú náðir í meðferðinni á 

Reykjalundi? (líkamleg, andleg líðan o.fl.) 

□ Mjög sátt(ur) 

□ Frekar sátt(ur) 

□ Hlutlaus 

□ Frekar ósátt(ur) 

□ Mjög ósátt(ur) 

 

 

 

14. Myndir þú mæla með meðferðinni við aðra? 

□ Já 

□ Nei 
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15. Ef við á, hver er ástæða þess að þú komst ekki í boðaðan tíma í lokaendurkomu 

(2 ára endurkomu)? 

□ Komst ekki vegna vinnu/skóla 

□ Vegna fjarlægðar frá Reykjalundi (bý á landsbyggðinni, var erlendis) 

□ Vegna peningaleysis 

□ Vegna veikinda 

□ Fannst ég ekki þurfa þess, hefur gengið það vel 

□ Fannst ég ekki hafa verið nógu dugleg(ur) í lífsstílsbreytingu / hef þyngst 

□ Finnst endurkomurnar ekki hafa nýst mér  

□ Ég var ekki boðuð/boðaður í endurkomu 

□ Ég mætti í boðaða endurkomu 

□ Annað? Hvað: ___________________________________________________ 

_______________________________________________________________ 

 

16. Hvað telur þú að mætti betur fara í offitumeðferðinni á Reykjalundi? (Hér er átt 

við alla meðferðina, frá forskoðun að eftirfylgd) 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

17. Er eitthvað sem þér finnst vanta í meðferðina? Ef já, hvað? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

18. Hvað í meðferðinni finnst þér hafa gagnast/nýst þér best? (Hér má forgangsraða 

ef um marga þætti er að ræða) 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

19. Er eitthvað annað sem þú vilt taka fram? Allar ábendingar vel þegnar. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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Appendix 5: Kynningarbréf (Introductory letter) 

Kynningarbréf 

Apríl 2012 

Kæri viðtakandi 

 

Um þessar mundir stendur yfir rannsókn á heilsufarslegum breytingum sjúklinga sem kláruðu 

5 vikna dagdeildarprógramm á tímabilinu frá sept. 2007  til des. 2008 og er þátttöku þinnar 

óskað. 

Ábyrgðarmaður rannsóknar er Ludvig Á. Guðmundsson, yfirlæknir offitu- og næringarsviðs 

Reykjalundar. Leiðsögukennarar rannsóknar eru Unnur Anna Valdimarsdóttir, dósent við 

Háskóla Íslands, Marta Guðjónsdóttir, lektor við Háskóla Íslands, Arna Hauksdóttir, lektor 

við Háskóla Íslands og Sigrún Vala Björnsdóttir, lektor við Háskóla Íslands. 

 

Mikilvægt er að taka á hvers konar heilbrigðisvandamálum sem upp koma. Þörf 

er á rannsóknum á meðferðum gegn offitu og mikilvægt er að endurskoða og meta í sífellu 

meðferðir og úrræði, til að einstaklingar nái sem bestum árangri. Hér á landi er skortur á 

rannsóknum um árangur í þeim meðferðum sem eru viðhafðar. Rannsóknin er liður í því að 

skoða árangur meðferðar gegn offitu, þannig að hægt sé að meta meðferðina, þann árangur 

sem orðið hefur og breytingar á lífsgæðum einstaklinganna. Þetta kemur ekki einungis þeim 

meðferðaraðilum og skjólstæðingum til góða sem tengjast Reykjalundi heldur einnig öðrum 

sem fást við offitumeðferð. 

 

Markmið þessarar rannsóknar er að kanna áhrif offitumeðferðar á Reykjalundi á 

holdafar, þol, púls- og blóðþrýstingssvörun á þolprófi, heilsutengd lífsgæði, félagslega 

líðan, þunglyndi og kvíða 3-4 árum eftir að 5 vikna dagdeildartímabili líkur.  

 

Aðferðir:  

Unnið verður með mælingar úr sjúkraskrá frá forskoðun og við lok 5 vikna 

dagdeildarprógramms og þær bornar saman við niðurstöður mælinga frá 3-4 ára eftirfylgd.  
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Í rannsókninni verður notast við mælingar á holdafari þ.e. hæð, þyngd, mittismál og 

fitumæling ásamt mælingum úr hámarksþolprófi á hjóli. Auk þess verður notast við 

niðurstöður úr spurningalistum um heilsutengd lífsgæði, félagslega líðan, þunglyndi og kvíða, 

sem hafa verið lagðir fyrir fyrr í meðferðinni. Gera þarf ráð fyrir að hvert þolpróf og aðrar 

mælingar taki um 35 mín. og útfylling við spurningalista um það bil 20-25 mín. Mælingar 

verða gerðar á Reykjalundi. Úrtakið verður 120 einstaklingar sem lokið hafa 5 vikna 

dagdeildarprógrammi á Reykjalundi frá sept. 2007 til des. 2008. 

 

Persónuöryggi: 

Við vörslu persónuupplýsinga verður ítrustu öryggisráðstafana gætt og kemur nafn 

þátttakenda hvergi fram við úrvinnslu eða birtingu rannsóknar. Farið verður með allar 

upplýsingar sem trúnaðarmál. Þannig fær hver þátttakandi sérstakt kóðanúmer sem 

rannsóknargögnin verða merkt með. Lykillinn að kóðanum verður í læstri geymslu 

ábyrgðarmanns rannsóknarinnar. Þáttakandi getur á hvaða stigi rannsóknarinnar sem er hætt 

við þátttöku, líka eftir að öllum gögnum hefur verið safnað. Gögnum viðkomandi verður þá 

samstundis eytt.  

 

Áhætta: 

Líkamleg áhætta sem fylgir rannsókninni er óveruleg eða engin. Þátttakendur munu hins 

vegar fá auknar upplýsingar um stöðu á eigin líkamsþreki um miðbik meðferðar sem vonandi 

verður til hvatningar. Læknir mun vera við framkvæmd á hámarksþolprófum á hjóli. Í 

rannsókninni eru þátttakendur að endurtaka þolpróf sem þeir gerðu í forskoðun og þekkja því 

hvernig prófið fer fram. Eins og áður hefur verið tilgreint verður farið með allar upplýsingar 

sem trúnaðarmál og munu niðurstöður verða birtar sem töflur og/eða línurit og verða því ekki 

persónugreinanlegar. 

 

Mikilvægi þessarar rannsóknar er ótvírætt til að meta árangur offitumeðferðarinnar. Með 

henni safnast dýrmætar upplýsingar sem gagnast við endurmat á meðferðinni. 

Rannsóknin er meistaraverkefni Guðlaugs Birgissonar og Maríönnu Þórðardóttur í 

Lýðheilsuvísindum við Háskóla Íslands og er rannsóknin unnin í samstarfi við offitu- og 

næringarsvið Reykjalundar. Vinsamlegast staðfestið þátttöku í tölvupósti til Maríönnu 
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(mth5@hi.is)  eða Guðlaugs (gullib@reykjalundur.is). Ef ekki berst svar innan tveggja vikna 

verður haft samband símleiðis. 

 

Hafir þú spurningar um rétt þinn sem þátttakandi í vísindarannsókn eða vilt hætta þátttöku í 

rannsókninni getur þú snúið þér til Vísindasiðanefndar í Hafnarhúsinu, Tryggvagötu 17, 101 

Reykjavík. Sími: 551-7100, fax: 551-1444. 

Með þökk og kærri kveðju, 

 

 

  ____________________________________________________ 

  Ludvig Á. Guðmundsson, yfirlæknir offitu- og næringarsviðs RL 

  Sími: 585 2000. Netfang: ludvigg@reykjalundur 

 

  ____________________________________________________ 

  Guðlaugur Birgisson, meistaranemi við HÍ 

  Sími: 693-9060. Netfang: gullib@reykjalundur.is 

 

  ____________________________________________________ 

  Maríanna Þórðardóttir, meistaranemi við HÍ 

  Sími: 867 1820. Netfang: mth5@hi.is 
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Appendix 6: Upplýst samþykki (Informed consent) 

Yfirlýsing um upplýst samþykki 

Ég hef lesið kynningu á rannsókninni og samþykki þátttöku mína í öllum þáttum 

rannsóknarinnar, auk notkun tilgreindra gagna um mig úr forskoðun offitumeðferðar og við 

lok 5 vikna dagdeildartímabils í sjúkraskrá. 

 

Ávinningur og/eða áhætta samfara rannsókninni hefur verið útskýrð fyrir mér. Mér er ljóst  

að ég get hvenær sem er dregið þátttöku mína í rannsókninni til baka án allra eftirmála af 

hálfu rannsakenda. Farið verður með allar upplýsingar sem trúnaðarmál og þær verða ekki 

persónugreinanlegar í neinum niðurstöðum. 

Rannsóknin er gerð með leyfi Vísindasiðanefndar og Persónuverndar. 

 

Staður og dagsetning: _________________________________________________________ 

 

Nafn þátttakanda: ____________________________________Kennitala:________________ 

 

Leiðsögukennarar: 

Unnur Anna Valdimarsdóttir, dósent við Háskóla Íslands.  

Sími: 525 5898. Netfang: unnurav@hi.is 

 

Marta Guðjónsdóttir, lektor við Háskóla Íslands 

Sími: 867 9890. Netfang: martagud@hi.is 

 

Framkvæmdaaðilar 

Guðlaugur Birgisson, meistaranemi við Háskóla Íslands og sjúkraþjálfari á RL 

Sími: 693 9060. Netfang: gullib@reykjalundur.is 

 

Maríanna Þórðardóttir, meistaranemi við Háskóla Íslands 

Sími: 867 1820. Netfang: mth5@hi.is 
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Appendix 7: Leyfi (Ethical approval) 

 

 

 


