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AGRIP

Bakgrunnur og markmid: Faar rannséknir hafa verid gerdar & pvi hversu mismunandi
nidurstodur melinga & likamssamsetningu, blodi og salfredilegum pattum eru hja
einstaklingum med alvarlega offitu, sem taka patt i mismunandi medferdarleidum, og hvad
bad er sem einkennir pa einstaklinga sem heatta i medferd. Markmid pessarar rannsoknar var
ad skooa brottfall og medferdarleid, p.e. magahjaveituadgerd og offitumedferd, hja
einstaklingum med alvarlega offitu & Reykjalundi, endurhafingarmidstéd sem og ad skoda

pbyngdartap i medferdinni.

Adferdir: Gogn fra konum med alvarlega offitu, sem komu i forskodun & Offitu- og
neringarsvid Reykjalundar milli 2007 og 2009, voru notud. Tiltek gbgn voru
likamsmeelingar, nidurstddur blédmelinga, nidurstédur ur salfredimati og lyfjanotkun.
Gaognum um brottfall og hvort einstaklingar foru i magahjaveituadgerd eftir offitumedferdina,
var einnig safnad, sem og upplysingum um pyngdartap i medferdinni. Inntékuskilyrdi voru ad
patttakendur veeru 4 aldrinum 18-65 ara, med likamspyngdarstudul (LbS) > 35 kg/m? og ad

afengis- og fikniefnasjuklingar veeru ovirkir.

Nidurstodur: Af peim 292 konum sem komu i forskodun & Reykjalundi heettu 113 (39%) i
medferdinni, 100 (34%) klarudu dagdeildarmedferd og 79 (27%) klarudu dagdeildarmedferd
og féru i kjolfario i magahjaveituadgerd. Samkvaemt fjolpattalikani voru einstaklingar med
alvarlegt punglyndi 2,4 sinnum liklegri (P=0,01) til ad heatta i medferd en einstaklingar med
midlungsalvarlegt eda ekkert punglyndi. Einstaklingar med LPS milli 40-50 kg/m? voru
prisvar sinnum liklegri (P=0,02) til ad gangast undir magahjaveituadgerd en peir sem voru
med LPS <40 kg/m? og peir sem voru med LbS >50 kg/m? voru um tiu sinnum liklegri til ad
gangast undir adgerd (P<0,001). Einstaklingar sem gengust undir adgerd voru einnig med
fleiri &haettupeetti hjarta- og edasjukdéma. Medal pyngdartap @ manudi medan & medferd stdd
var svipad hja 6llum hopum, 6had medferdarleid eda fylgikvillum en einstaklingar med

bunglyndi Iéttust minna en adrir.

Alyktun: Mjdg stor hluti einstaklinga med alvarlega offitu hetti i medferd & Reykjalundi sem
fyrst og fremst matti rekja til einkenna punglyndis. Einstaklingar med alvarlega offitu, sem
voru { hasta flokki LPS (50,0 kg/m?), voru tiu sinnum liklegri til ad gangast undir
magahjéaveituadgerd midad vid pa sem voru i legsta flokki LPS (<40,0 kg/m?). byngdartap

var svipad i 6llum hépum.



ABSTRACT

Background and aims: A limited amount of studies have examined how morbidly obese
individuals who participate in different treatments differ in relation to anthropometrical
measurements, blood measurements and psychological characteristics and what characterizes
those who drop out of weight loss treatments. The main aim of the study was to investigate
attrition and treatment choice, i.e., bariatric surgery and conservative treatment, of morbidly
obese subjects at Reykjalundur Rehabilitation Center (RRC) as well as examine the weight

loss in the treatment.

Methods: Data was collected during screening from 292 morbidly obese women who
participated in an obesity treatment at Reykjalundur between 2007 and 2009. Information on
body composition, fasting blood samples, psychological characteristics and medication use
were available. Data also included information on dropouts and whether patients underwent
bariatric surgery after the obesity treatment at Reykjalundur, as well as the weight loss in the
treatment. Inclusion criteria were age between 18 and 65 years and BMI > 35 kg/m?,

exclusion criteria were alcohol- or drug addiction.

Results: Of the 292 women who finished screening, 113 (39%) dropped out, 100 (34%)
finished the obesity treatment and 79 (27%) finished the treatment and consecutively
underwent surgery. According to multivariate models individuals with severe depression were
2.4 times more likely (P=0.01) to drop out than individuals with mild or no depression.
Individuals with BMI between 40-50 kg/m? were three times more likely (P=0.02) to undergo
bariatric surgery than individuals with BMI <40 kg/m? and those with BMI >50 kg/m? were
about ten times more likely (P<0.001). Individuals who underwent surgery also displayed a
poorer cardiovascular risk factor profile. The mean weight loss per month during the
treatment was similar for all groups, independent of their treatment option or comorbidity

status but individuals with depression lost less weight than others.

Conclusion: This study shows that a very large proportion of morbidly obese individuals
dropped out of an obesity treatment at Reykjalundur and that was mostly related to symptoms
of depression. We also found that morbidly obese individuals in the highest BMI category
(>50.0 kg/m?) had ten times higher odds of bariatric surgery compared to those in the lowest

category (<40.0 kg/m?). Weight loss was similar in all groups.
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1 INTRODUCTION

Obesity is increasing worldwide (1) and morbid obesity has also become more prevalent (2).
Morbid obesity is associated with high all-cause mortality (3) and physical (4, 5) and
psychological (6-8) comorbidities are common for these individuals. The long term efficacy
of conservative treatment, including diet, exercise and behavior modification are relatively
small for these individuals (9, 10). Therefore most studies on morbidly obese individuals
focus on bariatric surgery and the changes after surgery (11-13). Bariatric surgery has been
proven to be the most successful treatment today regarding weight loss and control of
comorbidities (10-13). Studies are inconsistent regarding the different characteristics,
especially regarding BMI and the presence of comorbidities, of surgery candidates and
participants in conservative treatment (14, 15). Until now there have been no consistent
predictors of bariatric surgery.

A limited amount of studies have examined the reason for attrition from weight
management treatments (16) and there are no consistent predictors of dropout of obesity
treatments. In general, research on overweight or obese individuals has shown that
psychological and behavioral factors are the most predictive factors of attrition, including
poorer body image and mental health (17).

Predictors of weight loss are relatively few at this time (18). Most studies examining
weight loss have focused on psychological predictors of weight loss (19) and suggest that e.g.
body image and self-esteem might predict weight loss. Other studies have shown that weight
loss depends on initial weight (18, 20, 21).

It is important to identify predictors of success in weight loss treatments in order to

optimize treatment and to prevent attrition from weight loss programs.

This thesis is based on data from morbidly obese women who entered the obesity treatment at
Reykjalundur between March 2007 and May 2009. The main aim was to examine whether
body composition, the presence of physical or psychological comorbidities, blood chemical
parameters and medication use, recorded during screening in the beginning of the obesity
treatment at Reykjalundur, predicts who drops out of the treatment and who goes to bariatric
surgery. Additional aims were to examine if weight loss differs between individuals of
different treatment choice and if comorbidity status influences weight loss. Scientific

background is presented in the review of literature in this thesis.



2 REVIEW OF THE LITERATURE

2.1 Obesity

Obesity is defined as abnormal or excessive fat accumulation in adipose tissue, to the extent
that it may impair health (22). The body mass index (BMI) is a commonly used measure of
overweight and obesity in adults. Classification of overweight and obesity using BMI was
originally defined by the World Health Organization (23) and later adopted by the National
Institutes of Health (24). The classification of obesity using BMI is shown in table 1.

Table 1 Classification of overweight and obesity by BMI (24)

BMI (kg/m?) Obesity class

Underweight <18.5
Normal 18.5-24.9
Overweight 25.0-29.9
Obesity >30.0
30.0-34.9 class |
35.0-39.9 class Il
Extreme Obesity > 40 class I

Obesity increases the risk of several diseases, including hypertension, type 2 diabetes,
dyslipidemia, coronary heart disease, stroke, osteoarthritis, gallbladder disease, obstructive
sleep apnea and various types of cancers including breast, colon and prostate (24, 25). Higher
BMI is also associated with increased all-cause mortality (24). A recent systematic review
indicated that class Il and Ill obesity is associated with significantly higher all-cause
mortality, compared to normal weight, but class | obesity was not associated with higher
mortality (3).

Over the last three decades the worldwide prevalence of obesity has been steadily
increasing, although it has remained unchanged in the last few years. In 2009 - 2010 the
prevalence of obesity in the United States was 35.5% among men and 35.8% among women,
with no significant change compared with 2003 - 2008 (1). In Iceland the prevalence of
obesity has also been increasing. Between 1990 and 2010 it increased from 7.2% to 22.7% for
men and from 9.5% to 19.3% for women, but the prevalence has decreased for women from
2007 when it peaked at 21.3% (26, 27). These numbers are based on self-reported weight and
height values and can therefore be underestimated as heavier people tend to underreport their
weight (28) and most people tend to overreport their height (29).



2.1.1 Morbid obesity

A more severe form of obesity is referred to as morbid obesity or extreme obesity, and is
defined as BMI > 40 kg/m? or, if there is a serious comorbid condition present, > 35 kg/m?
(24). This form of obesity has become more prevalent in recent years. In the US the
prevalence of morbid obesity (> 40 kg/m?) increased until 2005 (the most recent data), when
it reached 3.1%, 52% higher than in 2000 (2, 30). Morbid obesity also increased from 2.5% in
1993 - 1997 to 4.2% in 2004 - 2008 among Australian women (31).

2.1.1.1 Physical comorbidities

Morbid obesity is associated with significantly higher all-cause mortality, compared to normal
weight (3) and is also associated with an increase in years of life lost (32). Comorbidities are
common for morbidly obese individuals (4, 5). Prevalence of at least one metabolic
complication is about 57% to 76% (5, 33) in this group of individuals. Diabetes has been
reported to range from 18% to 43%, hypertension from 30% to 68% (5, 14, 15, 25, 34) and
dyslipidemia from 32% to 72% (5, 14, 15).

Other physical factors that influence the daily life of morbidly obese individuals are
difficulties walking, bathing and dressing (35). A recent study on walking capacity of bariatric
surgery patients indicated that walking limitations are common for these individuals, with
four out of five participants reporting inability to walk more than a mile (1.6 km) due to poor
health (36). Furthermore greater pain was independently associated with higher odds of using
walking aid (for example a cane or a wheel chair), physical discomfort during the walking test
and inability to complete it. Several comorbidities and symptoms of depression were
independently related to at least one measure of reduced walking capacity (36). Work-
restricting pain in the neck and back area, knee, hip and ankle is more common in the

morbidly obese than in the general population (37).

2.1.1.2 Psychiatric comorbidities
Psychiatric comorbidities are common in the morbidly obese. Research has reported that 40%
to 56% of morbidly obese patients have a psychiatric disorder (6-8). The prevalence of
psychiatric disorders for morbidly obese individuals has been reported to be higher than for
both the general population (6) and normal-weight controls (38-40).

Many studies have found depression to be common among morbidly obese individuals (6,
7, 35, 38-43), especially women, and increasing severity of obesity is associated with

increasing risk of depression (40). Lifetime prevalence of major depression for morbidly



obese individuals has been reported to range from 29% to 56% (6, 7, 41) and current major
depression from 25% to 30% (6, 35, 41).

A study by Onyike et al. (40) reported that the prevalence of past month major depression
in individuals with BMI >40 kg/m® was 12.5% compared to 2.8% for their normal-weight
counterparts and a BMI >40 kg/m? was associated with about 4 times higher odds of past-
month major depression. Current depressive symptoms according to a study by Amann et al.
(39) in individuals with obesity, of whom most were morbidly obese, were higher than for
normal-weight controls. 40.8% of the obese compared to 14.4% of the normal-weight
individuals were considered to have a depressive episode. Another study by Scott et al. (44)
showed that individuals with obesity (BMI >30 kg/m?) had 27% higher odds of past 12-
months major depression than normal weight individuals.

Other psychological impairments for the morbidly obese, that are also more common in
women, include anxiety, eating disorders (for example binge eating and night eating
syndrome) (6-8, 38-41), low self-esteem (7, 38, 41) and poor body image (35, 45).

2.1.1.3 Social consequences and quality of life
The morbidly obese also suffer social consequences of obesity. Problems such as social
isolation (7, 38), dissatisfying relationships (7, 38), especially sexual relationships (7, 35) and
occupational problems (7, 38, 45) have been reported. A few individuals in a recent
qualitative study indicated that they were unable to perform their job the way they should
because of their weight (45). A systematic review on the psychological profile of the morbidly
obese stated that these individuals earn less than normal-weight colleagues and they have less
educational, vocational and advancement opportunities (7). The same review reported that
these individuals feel social stigmatization and discrimination where people often assume that
they are responsible for their state because of lack of self-control and willpower (7).

Due to physical and psychological complications, the health-related quality of life (QoL) is
often poor among morbidly obese individuals and studies have associated increasing BMI
with decreased health-related QoL (7, 35, 37, 46). Number of comorbidities has been

associated with impairment in health-related QoL, in particular depression and pain (47).



2.2 Weight loss in obesity treatments

2.2.1 Weight loss treatments
Weight loss in overweight and obese individuals has been shown to reduce risk factors for
cardiovascular disease (CVD) such as total cholesterol, serum triglyceride levels and blood
pressure, and it also reduces risk factors for diabetes, i.e. reduces blood glucose levels (24).
Even a modest weight loss (about 5% of initial weight) can have these effects (48). Treatment
of obesity usually involves long-term lifestyle changes, including dietary therapy and
increased physical activity with the addition of behavior therapy (24, 48, 49). The goal of
dietary therapy is to reduce calorie intake which can be achieved with many different types of
diets, including low-calorie diet, very-low-calorie diet, vegetarian diets or other diets (48, 49).
Physical activity is important for weight loss as it increases energy expenditure, it can help
reduce body fat and protect against the loss of muscle mass and it also reduces the risk of
CVD (24, 48, 49). Diet and physical activity also play an important role in maintaining the
weight loss (48-50). Consumption or avoidance of certain food groups (49, 50) has been
associated with body weight changes over time or weight loss maintenance. Behavior therapy
should be included in any weight management program as it involves strategies for
overcoming barriers to compliance with dietary therapy and/or increased physical activity (48,
49). When lifestyle changes are insufficient, pharmacotherapy can be added. Antiobesity
medications should always be used as part of comprehensive weight-management program
but never alone (48, 49).

Research on weight loss usually involves individuals who are overweight and obese (51) but
not necessarily morbidly obese. The long term efficacy of conservative treatment, including
diet, exercise and behavior modification are relatively small for morbidly obese individuals
(9, 10) and bariatric surgery has been proven to be the most successful treatment today
regarding weight loss and control of comorbidities (10-12). Therefore most studies on

morbidly obese individuals focus on this treatment factor.

2.2.2  Successful weight loss

The pre-treatment predictors of weight loss are relatively few at the present time (18). Studies
have shown that weight loss for overweight or obese individuals depends on their initial
weight and BMI (18, 20, 21). Research has demonstrated that higher baseline BMI is
associated with greater weight loss (21, 52), e.g. individuals with obese class | (BMI 30-34.9



kg/m?) are more likely to have successful weight loss (>5% of initial body weight) compared
to overweight individuals (BMI 25-29.9 kg/m?). However in higher BMI regions this relation
seems to turn around and individuals in obese class | are more likely to have successful
weight loss than individuals in obese class 11 and 111 (20, 53, 54).

Metabolism and endocrine function also influence body weight and weight loss although
those factors are not fully understood and studies have found few metabolic and hormonal
biomarkers that predict weight loss (18). Research has shown that e.g. baseline leptin in blood
predicts successful weight loss (55, 56).

Additionally, comorbidities have been associated with both decreased and increased
weight loss, e.g. diabetes and arthritis have been associated with decreased weight loss (21)
and hypertension with more weight loss (52). One study found that triglyceride levels were a
positive predictor, while cholesterol was a negative predictor (54). However, results from
these studies were not always congruent (21, 54). Most of these studies included individuals
who are both overweight and obese (21, 52, 54, 56) and some of them were morbidly obese.
Since none of these studies exclusively included morbidly obese individuals it is difficult to
conclude if the same association can be expected in our study population.

Most studies examining weight loss focus on psychological predictors of weight loss. A
review of psychological pre-treatment predictors of weight control (19) states that evidence
suggests that factors such as body image and self-esteem might predict weight loss but other

variables, such as depression, do not predict weight loss in treatment.

2.3 Bariatric surgery

2.3.1 Ingeneral

Bariatric surgery can be a valid option for morbidly obese individuals who have failed to lose
weight using conservative methods and are well informed and motivated (24). This procedure
should be one of the last options considered for morbidly obese patients when all other
treatments have failed (57). The aim of the surgery is to decrease energy intake by modifying
the gastrointestinal (GI) tract (13). There are two types of operations: malabsorptive, which
limits the absorption of food by bypassing parts of the GI tract, and restrictive in which the
stomach is decreased in size so that the patient gets satiation with less food (57).
Biliopancreatic Diversion (BPD) is an example of malabsorptive operation and Vertical
Banded Gastroplasty (VBG) and Adjustable Gastric Banding (AGB) are examples of
restrictive operations. Roux-en-Y Gastric Bypass (RYGB) has both restrictive and



malabsorptive aspects. All of these operations may be performed as an open surgery or
laparoscopically (57).

Potential candidates for bariatric surgery, according to the National Institutes of Health
(NIH) guidelines, fit the category of morbid obesity, that is they have a BMI exceeding 40
kg/m? or 35 kg/m? and an obesity-related comorbidity (58). Candidates should be evaluated
by multidisciplinary team, which includes people with medical, psychological, surgical, and
nutritional expertise (58). Each patient should be assessed individually, they should be
physically and psychologically qualified to proceed to surgery and the team must decide on
the individual’s ability to comply with post-operative care (59). The same guidelines have

also been used in Iceland (60).

2.3.2 Weight loss and remission of comorbidities and complications after surgery
Bariatric surgery provides clinically significant sustained weight loss for more than 5 years in
most patients (24). The excess weight loss after bariatric surgery reported by systematic
reviews and meta-analyses differs depending on the surgical type and the follow-up time.
Studies have reported excess weight loss from 45% to 87% six months after surgery (11, 61),
from 33% to 78% 12 months after surgery, from 39% to 84% two years after surgery (13, 61),
and from 18% to 69% three years after bariatric surgery (11, 13, 61).

Accompanying this weight loss are improvements in obesity-related comorbidities.
Physical comorbidities, including diabetes, hypertension and dyslipidemia are known to
improve or resolve completely after bariatric surgery. Studies have shown that 29% to 100%
of patients show improvement or resolution of diabetes, 25% to 100% show improvement or
resolution of hypertension and 14% to 99% show improvement or resolution of dyslipidemia
(12, 57).

Psychological condition, such as depression and anxiety, is also known to improve after
bariatric surgery (13, 35, 42) as well the QoL (11, 42). Individuals experience physical,
professional and social improvements and improvements in sexual health and function (42)
which influence the QoL. Wellbeing, self-confidence, body image, ability to interact with
others (11) and physical activity (9, 35) are factors that are known to improve after bariatric
surgery. Work-related activities, including performance and satisfaction, improve as well
(35). Weight-related pain (35), and the long-term risk of developing work-restricting
musculoskeletal pain is reduced after bariatric surgery and the likelihood of recovering from
such pain increases (37).



Although bariatric surgery is an effective way for morbidly obese individuals to lose
weight and gain control of comorbidities there are also potential risks following surgery,
which differ according to the type of surgery. They include wound infection, bleeding,
leakage, acute gastric dilatation, pulmonary embolism, vomiting and diarrhea (10, 13).
Additionally, nutritional deficiencies are also a known complication of bariatric surgery (62,
63).

2.3.3 Nutritional status after bariatric surgery

Micronutrient deficiencies are well known complications following bariatric surgery due to
malabsorption of nutrients and altered eating patterns (62, 63). Protein malnutrition is
common after surgery and is mostly related to excessive malabsorption from bypassing parts
of the small intestine where protein is absorbed (62). The most common vitamin and mineral
deficiencies involve vitamins Bi,, B;, A, D, K and folic acid, and the trace minerals iron,
selenium and zinc (62, 63).

Deficiencies of vitamin B, folic acid and iron may result in various types of anemia (64)
and vitamin B; deficiency, often caused by persistent vomiting, may lead to Wernicke
encephalopathy (62, 63). Vitamin D deficiency leads to secondary hyperparathyroidism
causing elevated bone resorption which increases the risk of pathologic fractures (63) and
deficiency of vitamin A causes a rare occurrence of night blindness and ocular xerosis. Even
though vitamin K deficiencies have been reported after bariatric surgery, evidence of clotting
abnormalities and increased bleeding tendency is absent (62, 63). Symptoms of selenium
deficiency include cardiomyopathy, weakness and muscle cramps and symptoms of zinc
deficiency include hair loss, diarrhea and emotional disorders (63). These deficiencies are

more common after the malabsorptive procedures such as Biliopancreatic Diversion (62).

2.3.4 Nutritional status before bariatric surgery

Micronutrient deficiencies have not only been identified following bariatric surgery but also
prior to surgery in morbidly obese patients (34, 65-73). This might partly be explained by
intake of high energy foods that are low in nutritional value. Research has shown that
morbidly obese individuals have poor dietary habits (72, 74-76). In particular their diet often
lacks in wholegrain cereal products, dairy products (72, 74), nuts, beans (72), vegetables and
fruits (74), which are a valuable source of vitamins and minerals and their diet is high in fat

(72, 74), and low in fiber (74). Most prevalent are deficiencies of vitamins D, B, B;, folic



acid, iron, zinc and selenium in addition to the presence of anemia (34, 65-72). Deficiencies
have been reported up to 18% for vitamin Bi, (72), 29% for vitamin B; (66), 68% for vitamin
D (66, 72), 44% for iron (66), 24% for folic acid (34), 32% for zinc (72), 58% for selenium
(69) and 22% for anemia (66, 72).

2.3.5 Characteristics of individuals who undergo surgery

Studies are inconsistent regarding characteristic differences between surgery candidates and
those who participate in conservative treatment and do not undergo surgery, especially
regarding the presence of comorbidities and influence of BMI on treatment choice. In general
there is a lack of research in this area and it may relate to the fact that treatment strategies and
policies for these individuals differ widely between countries and as a result common
predictors are few. It has been mentioned that the disadvantage of previous research is that
they focus on individuals who are actually undergoing surgery and therefore lack the
comparison group of people who do not have surgery (15).

Recently, one study concluded that bariatric surgery patients had lower self-reported rates
of smoking and depression and fewer cardiovascular risk indicators (e.g. dyslipidemia) than
non-surgery candidates and there was no difference between the BMI of the patients (15).
Additionally, depression was a negative predictor of bariatric surgery. Another recent study
concluded that the prevalence of hypertension and dyslipidemia, but not diabetes, was lower
for surgical recipients than for those who were eligible for surgery but did not necessarily
have surgery (77). Moreover the comparison between these two groups is difficult as the data
is based on two different data sources (survey data and registry based data).

Interestingly a study by Jakobsen et al. showed different results (14). The study concluded
that surgery candidates and non-surgery candidates were comparable in relation to prevalence
of comorbidities (for example hypertension, hyperlipidemia, diabetes, anxiety and
depression), current smoking and drug use but the individuals in the surgery group were
younger and had higher BMI (14). Moreover increasing BMI and younger age were
associated with increased odds of a patient opting for surgery but obesity-related
comorbidities were not associated with increased or decreased odds of surgery.

Increased BMI and the presence of comorbidities (diabetes and hypertension) have been
associated with increased likelihood of a surgeon’s decision to operate on morbidly obese
patients (78). Along with BMI, social support and age were the main factors that influenced

selection for surgery where younger age decreased the odds of selection.



2.4 Dropout of obesity treatment

Up to this time, only few studies have investigated the reason for attrition from weight
management treatments for obese individuals (16). Attrition rates have been reported from
10% to 80% depending on the weight loss treatment and follow-up time (16, 17, 79). No
systematic review on predictors of dropout in morbidly obese subjects is available but a recent
systematic review for overweight and obese individuals by Moroshko et al. states that the
limitation of past studies is that many authors neither report attrition rates nor the
characteristics of the individuals who drop out (17). This systematic review did not find
consistent predictors of treatment attrition but indicated that older age and higher level of
education may be protective against attrition. It also indicated that psychological and
behavioral factors rather than patient background characteristics, may contribute to attrition.
These factors include poor body image and mental health, numerous dieting attempts and low
social support, as well as high weight loss expectation and/or low initial weight loss (17).

This review was not without its limitations, as indicated by the small number of studies
exploring each variable, many different methodologies used, inconsistent findings across
studies and inconsistent reporting of results (17).

Despite the lack of studies investigating solely attrition in morbidly obese individuals, one
such study found that individuals with the highest BMI (BMI >50 kg/m?) had significantly
higher dropout rates than individuals with BM1 40-50 kg/m? (80). Moreover, individuals who
were more likely to drop out of a weight loss program were of any age, had little initial
successful weight loss and had poor impulse management.

Few studies have been published since the systematic review by Moroshko et al. and they
indicate that younger age (81, 82), lower BMI (81) and certain psychological and socio-
demographic factors, such as unemployment and pessimism, were predictors of dropout (82).
Furthermore individuals, who dropped out, were more depressed than those who did not and
there were no significant differences between individuals who dropped out or not regarding
somatic and metabolic variables, including body composition, blood pressure, cholesterol and

glucose levels (82).

2.5 Obesity treatment at Reykjalundur
Few other theses have addressed different aspects of the obesity treatment at Reykjalundur in
Iceland. This chapter will review the previous theses as well as the personnel’s experience of

the individuals’ success in treatment, based on discussion with the personnel.
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2.5.1 Results of obesity treatment in Reykjalundur with or without gastric bypass
surgeries, 2-year follow-up

This Cand. Psych. thesis from 2011 focused on the effectiveness of the obesity treatment from
baseline to the end of two years of follow-up (83). The research did not cover those who
dropped out of treatment but only those who attended the 2-year follow-up. The aim was to
examine changes in body composition, depressive and anxiety symptoms (BDI-Il and BAI)
and quality of life associated with obesity, both for individuals who underwent bariatric
surgery and those who did not. Participants were women, who attended 2-year follow up from
November 2010 to April 2011. Out of 42 women, 29 (71%) underwent surgery before the end
of the 2-year follow up and 13 (19%) did not. The results as a whole showed significant
changes in body weight, BMI, percentage of body fat, waist circumference, depression
symptoms and quality of life associated with obesity, from baseline to end of two years of
follow-up. Both groups experienced significant improvements, the surgery group in weight,
BMI, percentage body fat, waist circumference, and quality of life and the non-surgery
treatment group in waist circumference and quality of life. The results of this study show that
the obesity treatment at Reykjalundur is effective regarding health progress and is more

successful for those who undergo bariatric surgery.

2.5.2 Patients health changes in the obesity treatment in Reykjalundur

This master’s thesis from 2010 emphasized on the exercise component in the obesity
treatment (84). The study examined the results from beginning of the treatment (screening) to
the end of five week stationary treatment, with respect to measurements of body composition,
physical fitness, heart rate, blood pressure and results from an endurance test. Additionally,
the patients’ own evaluation of their physical and mental condition and health-related quality
of life was also examined. 47 women participated in the study and the measurements used in
this study were from October 2007 to July 2009. No participant underwent surgery during the
study period and dropouts were not included in the study. The results showed significant
average weight loss of 11 kg, significant changes in BMI of 4 kg/m?, and significant increase
in fitness (watts/kg) of 21% measured with a cycle ergometer test. Blood pressure and heart
rate reduced significantly, except maximum heart rate. Both depression and anxiety symptoms

improved significantly as well as obesity related quality of life.
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2.5.3 The Socially Accepted Size

This bachelor’s thesis from 2010, focused on the change in psychosocial functioning from
screening until one year after the end of the stationary treatment (85). It also compared
psychosocial functioning after weight loss between surgery patients and non-surgery patients.
15 individuals, men and women, participated in the study; eight of them had gone through
bariatric surgery while seven had not and the timeframe of the study was from January 2008
to September 2009. The psychosocial functioning was evaluated with the OP scale which is
an obesity-specific measurement that evaluates the impact of obesity on psychosocial
functioning. Only individuals who had both baseline and end-point data were included in the
study. The results showed significant relationship between psychosocial functioning and
weight loss, with greater weight loss resulting in greater improvements in psychosocial
functioning of the patients. Patients who underwent bariatric surgery had significantly higher
psychosocial improvements than non-surgery patients. The sample size in this study was

small and, consequently, the results should be interpreted cautiously.

All these abovementioned theses, although focusing on different time frame in the treatment,
show the success of the obesity treatment at Reykjalundur, regarding factors such as weight
loss and depression symptoms (83-85). The shortcoming of these studies is that they did not
include individuals who dropped out of the treatment. Furthermore they did not examine
predictive factors of success in the treatment or try to find predictors of bariatric surgery as

the main focus of these theses was the effectiveness of the treatment.

2.5.4 Personnel’s experience of success and failure in treatment

The personnel in the obesity treatment at Reykjalundur include a physician and a dietician. In
their experience, the individuals’ success in the treatment depends on his or her motivation
when they begin the treatment. As expected the personnel conclude that those individuals,
who are not health-conscious and have a negative attitude towards a healthy lifestyle, do often
not succeed and frequently drop out of the treatment. Individuals, who are not motivated,
often lack social support and have difficult family circumstances. It is the personnel’s
experience that the mental health of many participants is rather poor at the beginning of
treatment which affects their performance during the treatment. On the other hand individuals
who succeed in the treatment are perceived to be those who are well motivated when they

begin the treatment. As the program and its personnel can sometimes motivate those who are
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not already motivated, it is often difficult to predict in the beginning of the treatment if the
treatment will be successful for individuals.

The personnel’s experience is that many participants suffer from iron, vitamin D and B,
deficiencies. These deficiencies can hinder the treatment progress since these individuals are
tired and lack energy. It is not standard protocol to measure iron, vitamin D and B, in blood
during screening before the obesity treatment starts and, therefore, not all participants are
identified with those deficiencies prior to treatment. Moreover it is the personnel’s experience
that the diet of the individuals, who seek treatment, is poor and lacks certain vitamins and
minerals, including iron, and that their diet is high in fat which can often be seen in the
triglycerides blood sample. The individual’s tiredness and lack of energy is sometimes
reversed when they start the treatment and begin to eat healthier food and exercise.

2.6 Summary and research questions

Obesity is increasing worldwide and morbid obesity has also become more prevalent. Morbid
obesity is associated with both physical and psychological comorbidities, including
hypertension, diabetes and depression. Bariatric surgery has been proven to be the most
successful treatment today for morbid obesity regarding weight loss and control of
comorbidities but no consistent predictors of bariatric surgery exist up to this time.

Although past literature provides information about dropout, weight loss and bariatric
surgery for obese individuals, there are several factors that need to be considered. This
includes inconsistent reporting of the characteristics between surgery candidates and those
who do not undergo surgery, exclusion of individuals who do not undergo surgery, lack of
reporting attrition rates and characteristics of individuals who drop out of obesity treatments.
This results in difficulty in identifying predictors of bariatric surgery and dropout of obesity
treatments. Additionally, previous studies have mostly focused on psychological and
behavioral factors rather than physical or metabolic factors. Some studies indicate that e.g.
poor mental health and depression are associated with dropout.

Studies investigating dropout and weight loss mostly focus on individuals who are
overweight or obese, but not necessarily morbidly obese. It is therefore not known whether
results from overweight/obese individuals can be extrapolated and whether they apply also for
morbidly obese individuals. These above-mentioned observations have prompted the need to

further define the impact of important parameters in the beginning of the obesity treatment

13



and whether these parameters predict dropout or bariatric surgery in morbidly obese

individuals.

Major research questions to be answered in this thesis are:

1. Does body composition, biomarkers of metabolic disorder and psychological scores
recorded at the beginning of the obesity treatment at Reykjalundur predict dropout of

the treatment?

2. Does body composition, biomarkers of metabolic disorder and psychological scores
recorded at the beginning of the obesity treatment at Reykjalundur predict who goes to

bariatric surgery?

Additional research questions:

1. Is the weight loss during the obesity treatment at Reykjalundur different between

patients who later proceed to bariatric surgery and those who do not go to surgery?
2. Is the weight loss during the obesity treatment at Reykjalundur different between

patients with physical, psychological or no comorbidities at the beginning of the

treatment?
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3 METHODS

Methods related to the analysis of screening values for different groups of patients and the
association between screening values and odds of dropout and bariatric surgery are described
in detail in the manuscript (see chapter 4). The obesity treatment at Reykjalundur is described
as well in the manuscript (in materials and methods).

In chapter 5 additional results regarding weight loss for different groups of patients is
presented, and the methods relating to the results are described here. Results are presented as
mean and standard deviation (SD) for normally distributed variables and median with
interquartile range (IQR) for nonparametric distributions. T test was used to test the difference
between the groups of Active patients (AP) and Active patients and surgery (APS) when
distributions were normal and Mann-Whitney test for nonparametric distributions.

For statistical analysis of weight loss for patients with different comorbidities, the subjects
were divided into four categories according to what comorbidity they suffered from;
hypertension, diabetes, severe depression or none of those comorbidities (reference group).
Subjects with two or more of these comorbidities are in all relevant groups. Differences
between groups were analyzed using one-way ANOVA when distributions were normal and
Kruskal Wallis test for nonparametric distributions. P-values <0.05 were considered

statistically significant.

3.1 Authors® contribution

The preparation for the study started in September 2011. | applied along with my supervisors
for permission from the National Bioethics Committee and The Data Protection Authority
which was received early in 2012. In the autumn of 2011 1 also applied for two funds, The
University of Iceland Research Fund and The Science Fund of Reykjalundur, along with my

supervisors. In March 2012 | also applied for the Icelandic Research Fund (RANNIS).

The data collection began in February 2012 and it finished in May the same year. The data
was entered into excel files. All data was then prepared to be imported into SAS. | made the
statistical analysis presented in this thesis under the supervision of Dr. bérhallur Ingi
Hallddrsson and wrote the draft of the manuscript “Predictors of dropout and bariatric surgery

in Icelandic morbidly obese patients” which is ready for submission.

In April 2013 | took part in poster session at “Science in the spring” at Landspitali National
University Hospital: Benediktsdottir A, Halldorsson TI, Bragadottir GJ, Gudmundsson L,

Ramel A. Predictors of dropout and bariatric surgery in Icelandic morbidly obese patients.
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Abstract

Background: Little is known on how morbidly obese individuals who participate in different
treatments differ in relation to anthropometrical measurements and psychological
characteristics. In the present study we investigated attrition and treatment choice, i.e.,
bariatric surgery and conservative treatment, of morbidly obese subjects at an Icelandic

rehabilitation center.

Methods: Data was collected during screening from 292 morbidly obese women who
participated in a weight loss program at an Icelandic rehabilitation center between 2007 and
2009. Information on body composition, fasting blood samples, psychological characteristics,
medication use and socio-demographic details were available. Data also included information
on dropouts and whether patients underwent bariatric surgery after the weight loss program at
the rehabilitation center. Inclusion criteria were age between 18 and 65 years and BMI > 35

kg/m?, exclusion criteria were alcohol- or drug addiction.

Results: Of the 292 women who finished screening, 113 (39%) dropped out, 100 (34%)
finished the weight loss program and 79 (27%) finished the weight loss program and
consecutively underwent surgery. According to multivariate models individuals with BMI
between 40-50 kg/m? were three times more likely (P=0.02) to undergo bariatric surgery than
individuals with BMI <40 kg/m? and those with BMI >50 kg/m? were about ten times more
likely (P = 0.001). Individuals with severe depression were 2.4 times more likely (P = 0.01) to

drop out than individuals with mild or no depression.

Conclusion: Our study shows that a very large proportion of morbidly obese individuals
dropped out of a weight loss program at an Icelandic rehabilitation center and that having

severe depression symptoms more than doubles this risk. We also found that morbidly obese
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individuals in the highest BMI category (>50.0 kg/m?) had ten times higher odds of bariatric

surgery compared to those in the lowest category (<40.0 kg/m?).

Keywords: morbid obesity, attrition, treatment choice
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Introduction

Morbid obesity is associated with increased morbidity and mortality and represents a major
healthcare problem with increasing incidence worldwide.*%*° Treatment, e.g., diet, physical
activity and behavior modification, is often challenging for morbidly obese individuals due to
their physical state and relatively high prevalence of psychiatric disorders.®’® Most studies on
morbidly obese individuals focus therefore on bariatric surgery and the changes after
surgery.®'®'* Bariatric surgery for morbidly obese individuals has been proven to be the most
successful treatment today with regard to weight loss and control of comorbidities.”'*
Hypertension, hyperlipidemia, type 2 diabetes and obstructive sleep apnea are comorbidities
that are known to improve or resolve after bariatric surgery, although complications following
surgery are well known, e.g., micronutrient deficiencies due to malabsorption of nutrients and
altered eating patterns.>** Studies are inconsistent regarding the different characteristics, e.g.,
depression or cardiovascular risk factors, of surgery candidates and those who participate in

conservative treatment.***°

Attrition is an important yet understudied issue in the failure of weight management
treatment.’® In general, research on overweight or obese individuals has shown that
psychological and behavioral factors are the most predictive factors of attrition from weight
loss programs. Studies have associated depression,*” poorer quality of life, more previous
weight loss attempts and more stringent weight outcome evaluations'® with higher attrition
rates. The only few studies available in morbidly obese patients have associated younger

age,'92°222 1ower BMI™ and symptoms of depression®® with attrition.

In order to prevent attrition from a weight loss program and to be able to give the best
possible treatment for morbidly obese individuals it is important to get a better understanding

of how the individuals who participate in different treatments differ in relation to
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anthropometrical measurements and psychological characteristics. Thus, in the present study
we investigate attrition and treatment choice, i.e., bariatric surgery and conservative
treatment, of morbidly obese subjects. The aim of this study was to examine whether body
composition, psychological characteristics, particularly anxiety and depression, blood
chemical parameters, comorbidities and/or medication use as recorded during screening are
associated to attrition or treatment choice in morbidly obese subjects participating in weight

loss program at a rehabilitation center in Iceland.

Materials and methods
Subjects and data

Data was collected during screening from 292 morbidly obese women who aimed to
participate in the weight loss program at the Reykjalundur Rehabilitation Center (RRC),
Iceland, between March 2007 and May 2009. The data from the RRC database included
information on body composition, fasting blood samples, psychological characteristics, blood
pressure, medication use and socio-demographic details. Data also included information on
dropouts and if the patients underwent surgery or not (the results from surgery are not
discussed in the present paper). Inclusion criteria were age between 18 and 65 years and BMI
> 35 kg/m?, exclusion criteria were alcohol- or drug addiction. A recommendation from a
general practitioner was required to enter the program. Permission for this study was granted
from the Icelandic Bioethics Committee (VSNb2011120004/03.7) and The Icelandic Data

Protection Authority (2011121359HGK).
Weight loss program at the RRC

In general, the aim of the program at the RRC is to assist morbidly obese individuals to lose

weight using behavioral intervention as treatment. Several patients use this program as
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preparation for bariatric surgery. The treatment plan is identical for subjects, whether they
will undergo surgery later or not. After screening, the program starts with ambulatory
treatment, where individuals visit the RRC regularly, i.e., every other week, and where they
get information and education on a healthy diet and physical activity. They also receive a
treatment plan (diet and exercise) and support, e.g., by a psychologist, if problems during the
program arise. During this period (usually 3-9 months) patients have to achieve predefined
goals (e.g., 7% weight loss) before they are allowed to enter the stationary treatment, which
takes five weeks in which individuals participate in intensive behavior therapy at RRC that
includes education about nutrition, physical activity and other obesity related issues (see

Figure 1).
Measurements

Body weight (BW) was measured in light underwear on a calibrated scale (model no. 708,
Seca, Hamburg, Germany) and height was measured with a calibrated stadiometer (model no.
206; Seca, Hamburg, Germany). Body mass index (BMI) was calculated from the recorded
height and weight (kg/m?). Waist circumference was measured halfway between the top of the
lateral iliac crest and the lowest rib. All measures were performed twice using a tape measure
and recorded to the nearest centimeter. Body composition was estimated using bioelectrical

impedance analysis (BIA; Bodystat 1500, Bodystat Ltd, Douglas, Isle of Man, British Isles).

Depression and anxiety were measured using the Beck depression inventory (BDI-11)? and
the Beck anxiety inventory (BAI?. Cut off values for moderate and severe
depression/anxiety are shown in Table 2. Smoking and medication use were also assessed.
Blood samples were analyzed at the laboratory of the Landspitali-University Hospital in

Reykjavik (see Table 2).
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Statistical Analysis

Results are expressed as means (SD), median, or percentages (%). For statistical analysis, the
subjects were divided into three groups: “Dropouts” (DO) quit before the end of the treatment.
“Active patients” (AP) completed both the ambulatory and stationary treatment. The group
“Active patients and surgery” (APS) completed also both treatments and underwent bariatric
surgery thereafter. Differences between groups were analyzed using one-way ANOVA when
distributions were normal and Mann-Whitney test for nonparametric distributions. Those
variables that were found to be (borderline) different were then entered into the logistic
regression models to find predictors for surgery and for dropout. In the multiple logistic
regression models we adjusted for age, smoking (yes/no) and BMI. P-values <0.05 were

considered statistically significant. SAS version 9.2 was used to perform statistical analysis.

Results

General characteristics and body composition
Of the 292 women who finished screening, 113 (39%) were DO, 100 (34%) were AP and 79
(27%) were APS (Fig. 1). General characteristics and body composition of the participants are

shown in Table 1. Compared to AP, both APS and DO showed higher levels of body fatness.

Comorbidities, depression, anxiety and medication use

There was a high (>50%) prevalence of dyslipidemia in all groups and it was highest in the
APS group (Table 2). The prevalence of hypertension ranged between 35.7% and 46.2%, the
prevalence of diabetes and pre-diabetes combined was between 24.7% and 37.1%. Between
19.2% and 37.3% and 15.4% and 25.2% of the patients suffered from severe depression and
severe anxiety, respectively. Patients in the DO group used more pain killers and blood lipid

drugs compared to AP group, differences for other drugs were not significant (Table 3).
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Logistic regression — odds of having surgery

In both unadjusted and adjusted models higher BMI was associated with higher odds of
having surgery. Individuals with BMI between 40-50 kg/m? were about three times more
likely to undergo bariatric surgery than individuals with BMI <40 kg/m? and those with BMI
>50 kg/m® were about ten times more likely. Dyslipidemia and hypertension were also

associated with significantly higher odds for having surgery (Table 4).
Logistic regression — odds of dropout

Individuals with severe depression were 2.4 times more likely to drop out than individuals
with mild or no depression. Higher serum glucose was also associated with higher odds of
dropout. Both use of blood lipid drugs and psychotropic drugs were also associated to drop

out of treatment (Table 5).

Discussion

In the present study we investigated anthropometrical variables, psychological characteristics
and blood chemical parameters of morbidly obese individuals who subsequently aimed to
participate in a weight loss program and how these variables related to treatment choice or
dropout. We found that the large proportion of 39% of the participants dropped out of the
program and that severe depression appeared to be the primary underlying cause. Increasing

BMI was associated with increasing likelihood of patients undergoing bariatric surgery.

Concerning studies on morbidly obese subjects, the overwhelming focus has to date been on
those who undergo bariatric surgery and the status of the individuals before and/or after the

surgery. As also observed in this study, medication use is very common,*! comorbidities, e.g.,
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type Il diabetes, dyslipidemia and hypertension are common and their psychological

health is often poor.>®
Predictors for dropout

In the present study severe depression, higher serum glucose level as well as the use of blood
lipid- and psychotropic drugs were predictors of dropout. No systematic review on predictors
of dropout in morbidly obese subjects is available. However, a recently published systematic
review for overweight and obese individuals did not find consistent predictors of treatment
attrition although the results indicate that older age and higher education may be protective
factors against attrition.'” The review also indicates that the limitation of past studies is that
many do report neither attrition rates nor the characteristics of the individuals who dropped
out. Out of ten studies examining depression and attrition included in the review, five studies
associated higher depression levels with higher attrition rates, four found no association and

one associated lower levels of depression with higher attrition rates.’

Increased serum glucose level was associated with higher odds of dropout in our study. A
potential explanation for this is that higher levels of fasting glucose in individuals without
diabetes have been associated with lower muscle mass®’ and it is possible that these subjects
find it difficult to engage in physical activity as part of the treatment due to poor physical
function. We also found an association between blood lipid medication use and very high
odds of attrition. Reported side effects of the commonly used blood lipid drugs statins include

muscle pain and muscle damage®*°

and in that case it might be difficult for subjects to
engage in physical activity as part of the treatment. Similarly, antidepressant use was also
associated to drop out in our study, which has been reported earlier in overweight and obese

individuals.*® However, in the current study we could not answer the question whether
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antidepressant use was causally related to dropout or whether antidepressant use was solely a

marker of depression or poor mental health in general.
Predictors for bariatric surgery

In our study higher BMI was a predictor of surgery which has been previously shown.**=3! We
also found an association between dyslipidemia and hypertension and odds of having surgery.
The presence of comorbidities has been previously associated with increased likelihood of the
surgeon’s decision to operate on morbidly obese patients,*? although not all studies have seen

such association. 3

In a previously mentioned study** individuals with depression had lower odds of undergoing
surgery and the prevalence of depression for non-surgery patients was significantly higher
than for surgery candidates. Although severe depression was not a significant predictor for
surgery in our study (P > 0.1) the low odds ratio around 0.5 indicates the same tendency in

our study participants.

Strengths and Limitation

The strength of this research is that we have extensive screening information for nearly 300
patients prior to participation in the treatment. We also have complete information on
everyone that dropped out during treatment and also on everyone who underwent bariatric
surgery thereafter. However, the data is derived from a clinical rather from a pure research
environment and is therefore not standardized for all participants and some information are
lacking for some individuals. Because of this reason we did not have all the information we
wanted, e.g., education or marital status. Finally, the study participants consisted of only

females and therefore the results may not be valid for males.
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Conclusion

Our study shows that a very large proportion of morbidly obese individuals dropped out of a
weight loss program at an Icelandic rehabilitation center and that having severe depression
symptoms more than doubles this risk. We also found that morbidly obese individuals in the
highest BMI category (>50.0 kg/m?) had ten times higher odds of bariatric surgery compared

to those in the lowest category (<40.0 kg/m?).
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Table 1 General characteristics of the patients

Active patients  Active patients and Dropout
p, value p, value

(n=100) surgery (n =79) (n=113)
Age (years) 41.6 (12.3) 38.4 (10.7) 41.9 (13.9) 0.09 0.89
Smoking (yes) 19 (24%) 15 (23%) 24 (28%) 0.97 0.51
Weight (kg) 118.6 (18.1) 131.4 (16.6) 1225(23.0) <0.001  0.15
Height (cm) 167.1 (6.3) 167.7 (6.2) 166.5(5.9)  0.54 0.44
BMI (kg/m’) 42.4 (6.0) 46.7 (5.3) 440(7.0) <0.001  0.06
Waist (cm) 115.0 (11.7) 122.3 (10.8) 120.1 (13.6) <0.001  0.004
Fatpercent (%) 46.0 (3.8) 48.0 (2.9) 4713.9) <0.001 0.2
Fatfree mass (kg)* 64 (8.8) 67.2 (11.4) 62.5(9.2) <0.001  0.68

*Data shown as median (IQR). Other data is mean (SD)
pl value refer to difference between group of active patients and active patients who undergo surgery
p2 value refer to difference between group of active patients and dropout group

BMI: Body mass index
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Table 2 Prevalence of abnormal blood values

Active patients Active patientsand Dropout  pl p2

Abnormal level (n=100) surgery (n=79)  (n=113) value value
Hemoglobin <120 g/L 6 (6.7%) 3 (4.0%) 5(5.2%) 0.44 0.65
Hematocrit <0.35L/L 2 (2.3%) 2 (2.7%) 1(L1%) 084 059
MCV <80 fL 6 (6.7%) 1 (1.3%) 6(6.7%) 012 1
ESR >20 mmvh 31 (39.7%) 37 (56.1%)  38(46.3%) 0.05 0.40
Creatinine <60 pmol/L 20 (25%) 25(34.3%) 27 (31.4%) 0.22 0.37
Creatinine >120 pmol/L 2 (2.5%) 1 (1.4%) 0(0%) 053 0.15
Hypertension 140/90 mmHg 35 (35.7%) 36 (46.2%) 40 (36.7%) 0.16 0.89
B-Hbalc >7 % 2 (3.0%) 3 (4.8%) 5(6.3%) 0.65 0.37

Diabetes: S-glucose >6.7
Pre-diabetes & mmol/L or diabetes/blood
0 0, 0,
diabetes sugar drugs 22 (24.7%) 21 (28.4%) 36 (37.1%) 0.61 0.07
Prediabetes: S-glucose 5.5-
6.7 mmol/L
Dyslipidermia te=l.7mmolL andlor 47 5 805)  57(77.0%) 65 (66.3%) 0.001 0.05
HDL <1.3 mmol/L

Moderate 20-28 15(15.8%) 19 (24.4%) 20 (19.6%) 0.16 0.50
depression
Severe depression >29 29 (30.5%) 15 (19.2%) 38(37.3%) 0.10 0.30
Moderate anxiety 16-25 25 (26.3%) 13 (16.7%) 22 (21.4%) 0.13 0.40
Severe anxiety > 26 16 (16.8%) 12 (15.4%) 26 (25.2%) 0.81 0.14

*Data shown as median (IQR). Other data is mean (SD)
pl value refer to difference between group of active patients and active patients who undergo surgery

p2 value refer to difference between group of active patients and dropout group.

MCV: Mean corpuscular volume. ESR: Erythrocyte sedimentation rate
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Table 3 Medication use

Active patients  Active patients and  Dropout pl valte p2 value

(n=100) surgery (n =79) (n=113)
Total medication use 84% 79% 86% 0.45 0.78
Antihypertensive drugs 36% 32% 40% 0.68 0.70
Psychotropic drug 32% 33% 44% 0.73 0.12
Pain killers 14% 16% 28% 0.53 0.03
Blood sugar drugs 10% 15% 19% 0.30 0.13
Respiratory drugs 9% 12% 12% 0.44 0.51
Blood lipid drugs 6% 4% 19% 0.70 0.01
Inflammation drugs 24% 18% 27% 0.44 0.72
Thyroid hormones 15% 15% 19% 0.86 0.55

Data shown as percentage
pl value refer to difference between group of active patients and active patients who undergo surgery

p2 value refer to difference between group of active patients and dropout group
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Table 4 Odds for having surgery

Unadjusted Adjusted*
Bxplanatory variables OR  95%CI pvalle| OR  95%CI p value
BMI
<40.0 kg/m’ 1 1
40.0-49.9 kg/m2 367 16 84 0002 | 3.07 129 733 0.01
>50.0 kg/rn2 11.11 359 344 <0.0001( 10.25 2.92 35.98 0.0003
Dyslipidemia 284 143 567 0003 | 297 131 6.77 0.009
Hypertension 166 09 308 0.11 25 1.08 577 0.03
Diabetes 145 059 359 042 184 0.62 545 0.27
BDI-II
<20 1 1
20-28.5 (moderate) 138 0.63 3.05 042 1.05 041 269 0092
>29 (severe) 058 028 124 0.16 046 017 12 011

*BMI adjusted for age and smoking. Other variables are adjusted for BMI, age and smoking

OR: Odds ratio. Cl: Confidence interval. BMI: Body mass index. BDI-11: Beck Depression Inventory
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Table 5 Odds for dropout

Unadjusted Adjusted*
Bplnatory variebles | o g5hc pvale] OR - 95%Cl p value
BMI
<40.0 kg/m’ 1 1
40.0-49.9 kg/m’ 0.96 055 1.68 0.88 | 098 052 1.84 0.94
>50.0 kg/m2 118 056 247 0.67 |155 0.67 3.57 0.3
S-glucose (mmol/L) 131 106 163 001|135 102 181 0.04
BDI-II
<20 1 1
20-28.5 (moderate) 127 066 245 048 |133 063 283 0.46
>29 (severe) 187 106 327 003 239 123 464 0.01
Psychotropic drugs 150 091 247 011 |173 099 304 0.05
Blood lipid drugs 405 17 9.66 0.002 4 136 11.75 0.01

*BMI adjusted for age and smoking. Other variables are adjusted for BMI, age and smoking

OR: Odds ratio. Cl: Confidence interval. BMI: Body mass index. BDI-11: Beck Depression Inventory
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Screening
N=292

Dropout
n=113 (39%)

Treatment
n=179 (61%)

Surgery No surgery
n=79 (27%) n=100 (34%)

Figure 1 Flowchart of patients and their treatment
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5 RESULTS - SECONDARY ANALYSIS

The main results are presented in chapter 4 in the manuscript. In this chapter results from

secondary analysis will be presented and then discussed in chapter 6.

5.1 Weight loss in ambulatory and stationary treatment
The weight loss of the participants in the obesity treatment is shown in tables 6 and 7. Both
weight loss in the ambulatory treatment (from screening to start of stationary treatment) is

presented as well as the weight loss during the stationary treatment.

5.1.1 Active patients and active patients and surgery
Weight loss of AP and APS groups is shown in table 6. The mean weight loss in the
ambulatory treatment was 5.4 kg for AP and 6.1 kg for APS group, not significantly different
between groups. When weight loss was divided by months needed to achieve the weight loss,
both groups showed similar weight loss, 1.3 kg and 1.4 kg per month, also not significant.

The weight loss during the stationary treatment was 3.4 kg and 4.1 kg for AP and APS
respectively (P=0.02) but when adjusted for baseline weight it was not significant (P=0.13).

Table 6 Weight loss for AP and APS groups during ambulatory and stationary treatment

Active patients Active patients and
(n=100) surgery (n=79)
Baseline weight (kg) 118.6 (18.1) 131.4 (16.6) <0.001

p value

> Weight loss (kg) -5.4 (5.7) -6.1 (5.3) 0.36
S .
£ g Duatonofteatment 5, (141 118 (164)  0.22
25 (days)
< 7 Weight loss per month

(30 days) -1.3(1.3) -1.4 (1.2) 0.43
3 § Weight loss (kg) -3.4 (2.1) 4.1 (1.6) 0.02"
o L
S £ .
% 8 Duration of treatment 31(2) 30 (2) 0.09

(days)*

* Data shown as median (IQR). Other data is mean (SD)
" When adjusted for baseline weight, it becomes non-significant (p=0.13)

5.1.2 Patients with different comorbidities
Weight loss of patients with different comorbidities is shown in table 7. All p-values are

based on unadjusted values. The weight loss in the ambulatory treatment was more in the
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hypertension (7.2 kg vs. 4.5 kg, P=0.003) and diabetes (8.3 kg vs. 4.5 kg, P=0.007) groups
compared to the reference group (individuals who do not have hypertension, diabetes nor
depression). But when weight loss was divided by months needed to achieve the weight loss
in the ambulatory treatment, it was not statistically significant between groups. The weight
loss during the stationary treatment was also not significant except between the reference
group and the depression group (4.1 kg vs. 3.0 kg respectively, P=0.01). When adjusting for

baseline weight the difference becomes borderline significant (P=0.06).

Table 7 Weight loss for different groups of comorbidities during ambulatory and stationary
treatment

Hypertension Diabetes Depression  Reference pl p2 p3

(n=71) (n=23) (n=44) (n=61) value value value
Baseline weight
ase '(nlfg;’ve'g 1285(20.7) 126.6 (17.2) 123.1(19.9) 120.1(19.4) <0.01 007 0.32
> Weightloss (kg)  -72(5.6) -83(7.7)  -51(59) -45(47) <0.01' <0.01* 055
S g Duration of
=g 158 (123)  239(217)  167(205) 116(113) 029 003 0.03
3 % treatment (days)* (123) 217) (205) (113)
g8 .
< & Weightlossper ;g 1 12(12)  -12( 1 7
onth (30 cug) 5(1.3) 3(0.9) 2(12) 2(13) 018 076 0.98
Eg Weight loss (kg) -3.7(1.6) -3.6 (1.6) -3.0(1.9 -4.1(2.1) 0.26 0.33 0.01°
Qo = .
g g trea?r:;ar:t")(';:;s)* 30 (2) 30 (2) 30 (2) 302 085 079 053

* Data shown as median (IQR). Other data is mean (SD)

pl value refers to difference between reference group and hypertension group
p2 value refers to difference between reference group and diabetes group

p3 value refers to difference between reference group and depression group

! still significant when adjusted for baseline weight

2 When adjusted for baseline weight it becomes borderline significant (p=0.06)
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6 DISCUSSIONS

The main results are discussed in the manuscript in chapter 4. In this chapter additional
discussions will be provided as well as discussions regarding the results from the secondary

analysis in chapter 5.

6.1 Predictors of dropout and bariatric surgery

In this study we found that individuals with severe depression had higher odds of dropping
out of the treatment and individuals with higher BMI had increasing odds of undergoing
bariatric surgery. Comorbidity status also influenced if patients underwent surgery or not as
individuals with dyslipidemia and hypertension had increased odds of undergoing surgery.

6.1.1 Comorbidities

In general, we expected a higher prevalence of biomarkers of metabolic disorders (see table 2
in chapter 4) as the individuals in this study were morbidly obese and the prevalence of
micronutrient deficiencies (65-68) and comorbidities (4, 5) have previously been reported to
be very common among these individuals. E.g. taken together for all participants the
prevalence of abnormal hemoglobin, hematocrit, MCV or Hbalc was lower than 7%. The
prevalence of hypertension was also lower than expected, 36% to 42%, as most studies have
shown higher prevalence numbers, e.g. up to 63% in morbidly obese women (4). However, as
expected, these numbers were higher than for normal weight individual, where prevalence has
been reported to be 16% (25) and 23% (4).

The prevalence of both pre-diabetes and diabetes was 25% to 37% in our study. Studies
have reported diabetes to range from 23% to 28% among Caucasian morbidly obese
population which consist mostly of women (5, 14) and even higher, 43%, in a morbidly obese
population consisting mostly of men (15). Dyslipidemia was the most prevalent comorbidity
in our study, 53% to 77%, and it was highest in the APS group. Other studies have found
similar prevalence numbers (14) but others lower, 32% to 54% (15) and 49% (5).

The prevalence of severe depression in our study was quite high, or 19% to 37%. It is
difficult to compare these prevalence numbers to other studies as studies use various
diagnostic tools for depression. The Beck Depression Inventory (BDI-I11), used in this study,
measures current depression symptoms (for the past two weeks) (86). Other studies assessing
current depression, using other measurements than the BDI-II, have found the prevalence to
be 13% (40) and 32% (6) among morbidly obese women. One study using the BDI reported
40.8% of morbidly obese individuals, who were mostly women, scoring more than 18 on the

38



BDI (39) which is considered a depressive state. In our study 46.3%, 43.6% and 56.9% of AP,
APS and DO groups respectively scored more than 19 on the BDI. There are no official
prevalence numbers for current depression symptoms in Iceland but in a report about state of
health of Icelanders from 2007 15% of men and 20% of women reported having experienced
symptoms of long-term major depression some time in their life (87). This is not comparable
to current depression as measured by the BDI but it gives an idea about the mental state of the
Icelandic people and according to this the individuals in our study have worse mental health
than the general population in Iceland.

Erythrocyte sedimentation rate (ESR) was high in all groups (40% to 56%) but highest in
the APS group. ESR is an inflammatory marker which increases with obesity (88) since
obesity is a state of inflammation (89). High ESR has been reported in morbidly obese
individuals in previous literature (33) and it is known to decrease after bariatric surgery (33,
88).

6.1.2 Predictors of dropout
Individuals with severe depression had more than twice the odds of dropping out than those
with mild or no depression. Depression (82) and poor mental health (17) has previously been
associated with dropout in overweight and obese individuals. Our results are consistent with,
for example, the results of a randomized controlled trial on obese individuals that concluded
that each additional point on the BDI-11 scale increased the odds of attrition by 7% (90).

Given that depression increased the odds of dropout it is possible that previous studies on
morbidly obese individuals did not include those who have poor mental health as they could
have had previously dropped out of the weight loss treatment or before pre-surgery
evaluation. These studies should therefore be interpreted cautiously. Many studies do not
report attrition rates and therefore we often do not know what characterizes those individuals
who drop out. The high dropout rate in our study highlights the importance of taking better
care of this group of individuals and interfering before they drop out of treatment.

Psychotropic drug usage was also associated with dropout in our study, which can further
strengthen the assumption that individuals who dropped out had poorer mental health than
those who did not drop out.

Increased serum glucose and the use of blood lipid medication were also associated with
increased odds of dropping out in our study but we found no research with the same

association. The prevalence of dyslipidemia was statistically higher in the dropout group
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compared to the AP group. That could be a possible explanation to the association of blood
lipid medication and dropout even though one might think that the medication would lower
the blood lipids. A possible explanation for the association between serum glucose levels and
blood lipid medication with dropout is that the individuals who dropped out had worse health
in general and were less prepared to deal with the necessary lifestyle changes in the obesity

treatment.

6.1.3 Predictors of bariatric surgery

Increasing BMI increased the odds of undergoing bariatric surgery. The candidates for
surgery, according to the National Institutes of Health (NIH) guidelines (58), are those who
have a BMI exceeding 40 kg/m? or 35 kg/m? and an obesity-related comorbidity. It was
therefore expected that individuals in the lowest BMI category (BMI <40 kg/m?) were less
likely to have surgery; however the big difference between the categories was surprising. In
the adjusted model individuals with a BMI 40-49.9 kg/m? had three times the odds and
individuals with a BM1 >50 kg/m? had ten times the odds of undergoing surgery compared to
those with a BMI <40 kg/m?. It should be noted that even though the individuals were
categorized as having BMI <40 kg/m? they were all morbidly obese (>35 kg/m?). In a study
by Jakobsen et al. (14) a similar association was also found, yet individuals with a BMI >50
kg/m? had about six times the odds of undergoing surgery compared to those with a BMI <40
kg/m?.

The presence of hypertension and dyslipidemia was associated with higher odds of
undergoing surgery in this study. The presence of hypertension and diabetes has been
previously associated with increased likelihood of the surgeon’s decision to operate on
morbidly obese patients (78) but most other studies have not found this association (14, 15,
77).

It seems as the individuals who undergo bariatric surgery have poorer physical health in
general; they have higher BMI and are more likely to have obesity-related comorbidities.
Nevertheless our results indicate that severe depression decreases the odds of surgery, even
though this finding was not significant (P=0.11) in this study. This could possibly be because
individuals with depression are not allowed for surgery as their mental health condition may
complicate recovery after surgery. Pre-surgery psychological assessment is recommended in
order to address any early factors that might jeopardize compliance after surgery and

compromise weight loss (91).
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6.2 Weight loss

6.2.1 Active patients and Active patients and surgery
In our study we found that the mean weight loss in the groups of AP and APS did not differ in
the ambulatory treatment, neither the total weight loss nor weight loss per month.

The weight loss in the stationary treatment was greater in the group of APS. Individuals in
the APS group had higher baseline weight and when adjusted for that the difference between
the groups ceased to be significant. Higher initial body weight often predicts greater weight
loss (18) as heavier people have a greater excess body mass they can to lose. Therefore it
seems that weight loss is independent regarding treatment option, whether individuals go to
bariatric surgery or not.

The mean weight loss from screening to the end of five week stationary treatment was
similar as in a previous thesis that was conducted at Reykjalundur. Our results show 8.8 kg to
10.2 kg mean weight loss compared to average weight loss of 11 kg in the other thesis (84).

6.2.2 Patients with different comorbidities

We wanted to find out if comorbidity status influences or possibly prevents weight loss in the
obesity treatment. When categorizing individuals according to comorbidity status we found
that the total mean weight loss in the ambulatory treatment was significantly greater for
individuals with hypertension and diabetes than for the reference group. These groups had
also higher weight at baseline. However the mean weight loss per month was not significantly
different between the groups. Individuals with diabetes spent more days in the ambulatory
treatment than the reference group and had therefore more time to achieve the predefined
goals of ambulatory treatment (e.g. weight loss) before going to the stationary treatment.

Interestingly individuals with depression spent more time in the ambulatory treatment than
the reference group, but they did not lose significantly more weight during that time. Yet the
mean weight loss per month was similar for both groups.

The mean weight loss in the stationary treatment was similar for all groups except for
individuals with depression compared to the reference group. The mean weight loss in the
reference group was significantly 1.1 kg greater than in the depression group and after
adjusting for baseline weight the difference becomes borderline significant. Depression has
not been found to be a predictor for weight loss and the reason is that improvements in
depression symptoms occur during weight loss treatment and tend to covary with weight

changes (19). As the Beck Depression Inventory (BDI-11), used in this study, only measures
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current depressive symptoms (86) we cannot exclude that the depressive symptoms changed
during the course of the treatment. We do not have information on the psychological status of
the individuals after the screening and can therefore not conclude on that matter. However it
seems that individuals with depression do not succeed as well as the reference group in losing
weight.

It should be mentioned that even though individuals in the reference group had none of the
comorbidities the other groups had, it cannot be excluded that they had other comorbidities,
such as dyslipidemia or sleep apnea, which we did not take into account in the weight loss
analysis.

The obesity treatment at Reykjalundur is similar for all individuals as it is based on group
treatment but each individual gets the support he needs during the treatment. It seems that the
weight loss in the ambulatory and stationary treatments is similar for all individuals and that
their comorbidity status does not prevent weight loss. However individuals with depression
seem to lose a little less weight than others.
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7 CONCLUSION

Our study on Icelandic morbidly obese individuals adds to the current knowledge on
predictors of bariatric surgery and dropout from weight loss programs. The participants
displayed a high prevalence of comorbidities and abnormal blood values, in particular pre-

diabetes, diabetes, dyslipidemia and depression.

Our findings show that a very large proportion of individuals dropped out of the obesity
treatment and that having severe depression symptoms more than doubles this risk. We also
found that individuals in the highest BMI category (>50.0 kg/m?) had ten times greater odds

of going to bariatric surgery compared to those in the lowest category (<40.0 kg/m?).

Interestingly, weight loss was similar in all groups, independent of their treatment option and

their comorbidity status did not substantially affect weight loss.
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8 FUTURE PERSPECTIVES

It is important to focus more on the individuals who drop out of the obesity treatment at
Reykjalundur and to intervene before they do so. A possible solution is to refer individuals to
a psychologist as soon as they are diagnosed with depression, where the psychological
complications would be addressed. Furthermore the obesity treatment might not be suitable
for all individuals and therefore it might be more efficient if it would be divided into sections
in order for each individual to find a treatment option that is suitable for him or her. Assessing
the individuals’ readiness for behavioral change with the Transtheoretical Model of Behavior
Change might be useful to assess if individuals are ready to make necessary lifestyle changes
when they start the obesity treatment and thereafter give them the support they need in
changing their lifestyle.

Further research is needed on both those who drop out and those who go to bariatric surgery.
It is interesting to examine in more detail what happens to those who drop out and if they
enter obesity treatment again later, and whether their health, e.g. psychological health, and

their body weight has changed from when they first entered the obesity treatment.

It is also interesting to research what happens to those who undergo bariatric surgery and how
they succeed in maintaining weight loss in a few, e.g. 10, years. Another interesting question
is whether some individuals regain weight and what differentiates those who maintain weight
loss and those who regain weight. Are there any factors in screening before the individuals
begin the obesity treatment that can predict how the individuals will do some years after

bariatric surgery?
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APPENDIX I

Overview of the obesity treatment at Reykjalundur

/ Screening
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Control evaluation x1
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APPENDIX 1

Permission from the Data Protection Authority

Ludvig Gudmundsson
Dalapingi 14
203 Koépavogur

1

Personuvernd

Raudarirstig 20 105 Reykjavik
simi: 510 9600 bréfasimi: 510 9606
netfang: postur@personuvernd.is

veffang: personuvernd.is

Reykjavik, 20. jandar 2012
Tilvisun: 2011121359HGK/--

Heimild skv. 3. mgr. 15. gr. laga nr. 74/1997 til adgangs ad sjikraskram

L
Umsékn

Persénuvernd hefur borist umsokn fra I,udwg Gudmundssyni, yfitlekni neringar- og offitusvids
4 Reykjalundi, Alfons Ramel, fredimanni 4 rannséknarstofu i neringarfredi { Haskola fslands og
Pérhalli Inga Halldérssyni, lektor vid rannséknarstofu 1 nzeringarfredi { Haskola [slands, dags. 6.
desember 2011, um leyfi til adgangs ad sjikraskrim vegna rannséknar sem ber yfirskriftina
,,Arangur i offitumedferd Reykjalundar®.

{ umsékninni er tilgangi vinnslunnar lyst 4 eftirfarandi hatt:

,AO rannsaka hvort og ad hve miklu leyti kyn, aldur, buseta (hofudborgarsvadi/utan
hofudborgarsvadis), nidurstédur malinga 4 likamssamsetningu, bl6di, salfradilegum pittum og
kvida, sem framkvaemdar eru vid forskodun i upphafi offitumedferdar 4 Reykjalundi, hafi forspargildi
um édrangur eintaklinga i sjilfri medferdinni. Pattir sem hafa forspargildi um pyngdarbreytingar hji
cintaklingum { yfirpyngd hafa verid rannasakadir itarlega en 1itid er vitad hvort hagt sé ad heimfara
pa pekkingu 4 einstaklinga sem eru med alvarlegri stig sjukd6émsins, p.e.a.s. morbid-offita. Med
pessari rannsSkn er ztlunin ad varpa betur ljési 4 hvada paettir hafi forspargildi um pyngdarbreytingar
og arangur { offitumedferd hji cintaklingum med morbid-offitu.“

Samkvemt umsokninni verdur trtakid valid med eftirfarandi hatt:

,Binstaklingar sem mettu i forskodun 4 nzringar- og offitusvid Reykjalundar 4 aranum 2007-2011,
ca. 1000 talsins. Einstaklingarnir eru allir med mikla offitu (p.e. likamspyngdarstudul (LPS) > 35
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kg/m?2), og eru flestir med morbid offitu (LPS>40 kg/m32).“

Samkvemt umsdkninni er fyrithugad ad afla upplysinga frdi naringar- og offitusvidi
Reykjalundar. Fftirfarandi upplysingum verdur safnad i pagu tannséknarinnar:

L Vid éskum eftir ad fi adgang ad og safna heilsufarsupplysingum sem skradar eru vid forskodun 4
Reykjalundi til ad meta dstand sjuklings 4dur en offiturmedferd hefst; og upplysingum sem eru skridar
medan 4 medferd stendur. Nianar tiltekid: Upplysingar um kyn, aldur, blseta innan eda utan
héfudborgarsvadis, likamssamsetningn (haed, pyngd, fituprésentu og mittismdl) og nidurstédur ur
blédmalingum (m.a. heméglébin, MVC, kdlestrdl, prigljserid og blédsykur), blédprysting,
nidurstédur Gr salfrediprofum  (punglyndis- og kvidapréf), lyfjanotkun og pynpdarbreytingar
sjuklinga 4 medan medferd stendur.

Vardandi skriningu persénuaudkenna og vardveislu rannsGknargagna i tengslum vid
rannséknina segir eftirfarandi:

Persénueinkenni (nafn, heimilisfang, kennitSlur og adrar sambwzrilegar persénurckjanlegar
upplysingar) verda skilin fri og patttakendur fa niimer med slembivali. Eingéngu verdur unnid med
gogn undir nimerum. Persénugreinanlegur ntmeralisti verdur vardveittur hjd verkefnastjora a
Reykjalundi og mun hann einn hafa adgang ad peim lista. Vert er ad taka bad fram ad peir sem koma
til med ad greina gégnin munu ekki hafa adgang ad persénurckjanlegum upplysingum og hafa ckki
komid nalxgt medferd eda umgengist sjiklinga 4 Reykjalundi.”

Af framangreindu er ljést ad { rannsGkninni felst 6flun upplysinga um einstaklinga tr sjikraskrim
peirra. Samkvemt 3. mgr. 15. gr. laga nr. 74/1997, um rétrindi sjiklinga, parf leyfi
Persénuverndar til adgangs ad sjikraskrim i pAgu visindarannsékna. Getur stofnunin bundid
slikt leyfi peim skilyrdum sem hun telur naudsynleg hverju sinni

1L
Leyfe og leyfesskilmdlar

Personuvernd hefur nt 4kvedid, m.a. ad virum akvadum 29., 33. og 34. gr. i formalsordum
persoénuverndartilskipunarinnar nr. 95/46/EB, 9. tolul. 1. mgr. 9. gr. laga nr. 77/2000 um
persénuvernd og medferd persénuupplysinga og ad veita ydur umbedid leyfi til adgangs ad
sjikrasktim vegna rannsoknarinnar: ,,Arangur i offitnmedferd Reykjalundar®™ samkvemt 3. mgr.
15. gr. laga nr. 74/1997.

Leyfi petta gildir til 31. desember 2012 og er bundid eftirfarandi skilyrdum:

1. Abyredaradilar ad vinnslu persinunpplisinga
Ludvig Gudmundsson, Afons Ramel og Pérhallur Ingi Halldérsson (sem hér eftir kallast
leyfishafar), teljast vera dbyrgdaradilar vinnslunnar { skilningi 4. tSlul. 2. gr. laga nr. 77/2000.
Fer Ludvig Gudmundsson med allt fyrirsvar gagnvart Persénuvernd um alla pztti er varda
petta leyfi, b.4 m. dlitacfni, er upp kunna ad risa, um pad hvort vinnsla persénuupplysinga
hafi verid { samremi vid 16g, reglur og dkvadi pessa leyfis.

2. Lighundnir leyfisskilmdlar
a. Degar leyfishafar fara pess 4 leit vid dbyrgdarmenn sjikraskrda, sbr. 12. tlul 3. gr. laga
nr. 55/2009 um sjikraskrar, ad fa adgang ad vidkomandi sjikraskrim, ber peim ad
framvisa leyfi bessu.
b. Leyfi betta er bundid pvi skilyrdi ad dbyrgdarmenn umraddra sjukraskraa hafi lyst pvi
yfir ad peir séu pvi sampykkir fytir sitt leyti ad leyfishafar fa1 adgang ad beim.
c. Leyfi petta cr bundid pvi skilyrdi ad sidanefnd, eda eftir atvikum visindasidanefnd, hafi
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lagt mat 4 rannséknina og 1atid i té skriflegt 4lit sitt pess efnis 2d hvorki visindaleg né
sidfredileg sjonarmid mazli gegn framkvaemd hennar, sbr. 3. mgr. 15. gr. laga nr.
74/1997, sbr. 4. mgz. 2. gr. sému laga.

Degar leyfishafar skoda sjikraskrd 4 grundvelli leyfis pessa ber peim 2d skrd pad {
sjakraskrana, sbr. 4. mgr. 15. gr. laga nr. 74/1997.

3. Otviratt og yfirljst sampykki

Oll notkun persénuupplysinga um lifandi og sjalfrida cinstaklinga er Sheimil 4n sknﬂcgs,
upplysts sampykkis hlutadeigandi, enda séu peir nzgilega heilir heilsu til pess ad gera sér
grein fyrir bydingu og afleidingum sliks sampykkis nema annad sé tekid fram i leyfi pessu. Sé
um 20 reda sjalfradissviptan einstakling eda einstakling sem er 6sjalfrada fyrir zsku sakir skal
16gradamadur hans dkveda hvort sampykki verdi veitt til ad vinna med persénuupplysingar
um hann. Fylgt skal reglum Pers6nuverndar nr. 170/2001 um pad hvernig afla skal upplysts
sampykkis fyrir vinnslu persénuupplysinga i visindarannsékn 4 heilbrigdissvidi

4. Ligmet vinnsla personuupplysinga og pagnarskylda

a.

b.

Leyfishafar bera abyrgd 4 pvi ad vinnsla persénuupplysinga vegna rannséknarinnar
fullnagi avallt kréfum 1. mgr. 7. gr. laga nr. 77/2000.

Ifarid skal med upplysingar ur sjakraskram, sem skridar eru vegna rannséknarinnar, i
samremi vid 16g nr. 77/2000, 1og nr. 74/1997 um réttindi sjiklinga, lzknalég nr.
53/1988 og 16g nr. 55/2009 um sjikraskrar. Hvilir pagnarskylda 4 leyfishofum og 6drum
peim sem koma ad rannsékninni um heilsufarsupplysingar sem unnid er med, sbr. 15. gr.
laga nr. 53/1988. Pagnarskylda helst pott 1atid sé af storfum vid rannséknina.

Taki hiskolanemar eda adrir, sem ekki teljast til 15ggiltra heilbrigdisstétta, patt i
framkvaemd rannséknarinnar skulu peir undirrita sérstaka pagnarskylduyfirlysingu, par
sem beir m.a. abyrgjast a0 tilkynna leyfishofum ef i rannséknargdgnum eru vidkvaemar
persénuupplysingar um pa sem cru eda hafa verid maki vidkomandi, skyldir eda magdir
honum { beinan legg c¢da ad 6drum lid til hlidar eda tengdir honum med sama hetti
vegna zttleidingar. Er vidkomandi pa Sheimilt ad kynna sér gégn um ba einstaklinga.
Leyfish6fum eda fulltrda peirra ber ad votta rétta undirskrift hlutadeigandi og
dagsetningu slikrar yfirljsingar og koma henni til Persénuverndar innan tveggja vikna fra
utgafu leyfis pessa eda fra pvi vidkomandi hefur stérf vid rannséknina. Persénuvernd
hefur borist slik yfirlysing fri Audi Benediktsdéttur. Pagnarskyldan er byggd 4 3. mgr. 35.
gr. laga nr. 77/2000. A heimasidu Persénuverndar er 20 finna stadlad eyoublad fyrir
pagnarskylduyfirlysingu. Ef pagnarskylduyfirlysingum er ekki skilad innan tilskilins frests
getur Persénuvernd afturkallad leyfi petta.

Leyfi Detta heimilar einvordungu a0 safnad verdi ur sjikraskrim  peim
heilsufarsupplysingum sem gildi hafa fyrir rannsékn leyfishafa og samrymast markmidum
hennar. Hafi sjakraskrarupplysingar i sjikraskr verid merktar sérstaklega vidkvamar i
samremi vid 2. mgr. 13. gr. laga nr. 55/2009 heimilar leyfi betta eingdngu ad slikum
upplysingum verdi safnad hafi bar augljést vagi fyrir gzdi rannséknar og nidurstodur.
Leyfi petta heimilar ckki rannsakendum adgang ad sjikraskrirupplysingum hafi
vidkomandi sjiklingur eda umbodsmadur hans lagt bann vid pvi ad rannsakandi, eda
annars tiltckinn 2dili sem starfar 4 hans vegum, hafi slikan adgang ad sjikraskri
vidkomandi skv. 4. mgr. 13. gr. sjikraskrarlaga nr. 55/2009.

5. Andkenning rannséknargagna

a.

b.

i rannsOknargdgn mé skrd upplysingar um faedingarminud, fadingarir og kyn hvers
sjaklings.

Oheimilt er ad skra i rannsoknargogn upplysingar um néfn sjiklinga, nafnntmer,
heimilisféng, simanimer, fax-nimer, tolvupostféng eda annad sambzerilegt.
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Persénueinkenni verda tekin at og batttakendur fi numer med slembivali. Pau gogn
verda svo greind med tilliti til rannséknarspurninga. Vert er ad taka fram a0 saga hvers
sjaklings verdur ekki skodud sérstaklega heldur verda nidurstédur fyrir hépinn sem heild
dregnar saman med tolfradi. i lj6si pessa er heimilt vid framkvamd rannséknar pessarar
a0 skra og vardveita fimabundid sérstaka skra, greiningarlykil, sem tengir saman
upplysingar um kennitSlur einstaklinga og rannséknarnimer 4 medan verid er ad
undirbta rannséknargdgn. Slika skra/greiningarlykil skal avallt vardveita adskilda fra
60rum rannsOknargégnum. Pegar rannsékn er lokid, og eigi sidar en vid lok gildistima
leyfis pessa, skal greiningarlykli eytt.

6. Oryggi vid vinnslu persénunpplysinga
Leyfishofum ber ad gera videigandi tzknilegar og skipulagslegar Oryggisradstafanir til ad
vernda persénuupplysingar gegn OSleyfilegum adgangi { samrami vid 11. og 12. gr. laga nr.
77/2000. Par er medal annars askilid ad:

a.

beita skuli radstofunum sem tryggja nzgilegt 6ryggi midad vid ahattu af vinnslunni og
edli peirra gagna sem verja 4, med hlidsjon af nyjustu tekni og kostnadi vid framkvaemd
peirra, og

tryggja skuli ad ahzttumat og Oryggisradstafanir vid vinnslu persénuupplysinga séu i
samrami vid 16g, reglur og fyrirmali Persénuverndar um hvernig tryggja skal oryggi
upplysinga, p.m.t. pa stadla sem hin akvedur ad skuli fylgt.

Leyfishafar bera abyrgd 4 pvi ad hver si er starfar i umbodi peirra og hefur adgang ad
persénuupplysingum vinni adeins med par { samrami vid skyr fyrirmali sem peir gefa og ad
pvi marki ad falli innan skilyrda leyfis pessa, nema 16g mzli fyrir 4 annan veg, sbr. 3. mgr. 13.
gt. laga nr. 77/2000.

7. Almennir skilmalar

a.

b.

Avallt skal tryggt a0 rannsGknargdgn séu vardveitt 4 tryggum stad og adeins par sem
logum samkvamt er heimilt 2 vardveita pau.

Leyfishafar bera abyrgd 4 ad farid s¢é med Ol persénuaudkennd gogn sem sjukragdgn i
samremi vid 16g, reglur og akvzdi pessa leyfis.

Leyfishafar skulu dbyrgjast ad engir adrir en peir fai { hendur persénugreinanleg gégn sem
sérstaklega verdur aflad i pagu pessarar rannsoknar.

Oski leyfishafar pess ad hatta rannsékn ber peim ad leggja petta leyfi inn il
Persénuverndar 4 skriflegan og sannanlegan hatt. Skal pa tilgreina hvort beim
petsénuupplysingum, sem unnar voru 4 grundvelli pessa leyfis, hafi verid eytt. A0 60rum
kosti trskurdar Persénuvernd um hvort persénuupplysingunum skuli eytt eda pear
vardveittar med akvednum skilyrdum.

Leyfishofum ber ad veita Persénuvernd, starfsménnum og tilsjonarménnum hennar allar
umbednar upplysingar um vinnslu persénuupplysinga sé eftir pvi leitad 1 pagu eftirlits.
Brot 4 akvdi pessu getur vardad afturkollun 4 leyfinu.

Personuvernd getur 1atid gera uttekt 4 pvi hvort leyfishafar fullnegi skilyrdum laga nr.
77/2000 og reglna sem settar eru samkvaemt peim eda einstokum fyrirmzlum. Getur
Persénuvernd akvedid ad peir skuli greida pann kostnad sem af pvi hlyst. Persénuvernd
getur einnig akvedid ad leyfishafar greidi kostnad vid uttekt 4 starfsemi, vid undirbuning
utgafu vinnsluleyfis og annarrar afgreidslu. Persénuvernd skal pa gzta pess ad sa
sérfredingur, sem framkvamir umradda uttekt, undirriti yfirlysingu um ad hann lofi a0
gata pagmalsku um pad sem hann far vitneskju um { starfsemi sinni og leynt ber ad fara
eftir 16gum eda edli mals. Brot 4 slikri pagnarskyldu vardar refsingu samkvemt 136. gr.
almennra hegningatlaga. Pagnarskyldan helst pott 1atid sé af starfi

Leyfi betta er had pvi skilyrdi ad einungis verdi safnad peim upplysingum sem
nandsynlegar eru vegna rannséknarinnar.
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