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Abstract 

Introduction: Obesity is a global and national health challenge. In Norway 23.0% of adults 

are obese. The clinical treatment for obesity is weight loss, either surgical or conservative. 

However, there is limited research on health-related quality of life (HRQoL) and conservative 

treatment of obesity. The primary aim of this study is to investigate changes in HRQoL from 

baseline to post-treatment for obesity. Secondary aims are what factors of HRQoL weight 

change potentially affects, and if a significant weight loss improves HRQoL in individuals 

with obesity.  

Material and method: 50 patients that had finished a three-year conservative treatment of 

obesity at Skibotn Health and Rehabilitation were included in this study. The participants 

were divided into a weight-loss group (WL group) and a weight-gain group (WG group). To 

measure HRQoL, 36-Item Short Form Health Survey (SF-36) was used. The SF-36 measures 

HRQoL across eight domains. Data at baseline and post-treatment was analyzed.  

Results: Post-treatment the whole group had a 12.5% improvement in bodily pain, and the 

WG group had a 6.0% improvement in mental health, and a 12.5% improvement in social 

functioning. The WL group had no significant changes post-treatment, but had several at year 

two, including improved physical functioning, physical role functioning, vitality, and bodily 

pain. The WG group had a significantly reduced mental health at year two, with a median 

change of -4.0%, but a significantly increased mental health at the end of the treatment, with a 

median change of 6.0% from baseline. 

Conclusion: There were some improvements in HRQoL from baseline to post-treatment. The 

aspects of HRQoL that changed post-treatment were bodily pain, emotional wellbeing, and 

social functioning. All participants had a 12.5% improvement in bodily pain, and the WG 

group had a 6.0% improvement in mental health and a 12.5% improvement in social 

functioning. One can therefore state that weight gain showed positive changes within the 

mental health aspect of HRQoL.  
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1 Background 

The prevalence and incidence of overweight and obesity are increasing globally (1, 2). Since 

1975, the worldwide prevalence of obesity has almost increased threefold (3). In 2016, 39% 

of men, and 39% of women worldwide were overweight, and about 13% of the world’s adult 

population were obese (3). Furthermore, in Norway, approximately 1 in 4 men and 1 in 5 

women between the age of 40 and 45 years were obese in 2017 (4).   

 

Obesity is classified by body mass index (BMI), defined as bodyweight in kilograms (kg) 

divided by the height squared (kg/m2). Overweight is defined as a BMI ≥ 25, and obesity is 

defined as a BMI ≥ 30 (table 1) (5). 

 

Table 1: Classification of adults according to BMI (5). 

Classification BMI Risk of comorbidities 

Underweight < 18.50 Low 

Normal range 18.50-24.99 Average 

Overweight ≥ 25.00  

Preobese 25.00-29.99 Increased 

Obese class I 30.00-34.99 Moderate 

Obese class II 35.00-39.99 Severe 

Obese class III ≥ 40.00 Very severe 

 

The World Health Organization (WHO) classifies obesity as a chronic disease (6). Chronic 

diseases progress slowly, have a long duration, and they often need medical treatment (7). All 

in all, they impact patients’ lives negatively. It is well known that obesity is associated with 

increased risk of type 2 diabetes (T2DM), cardiovascular disease (CVD), sleep apnoea, 

osteoarthritis of the knees and hips, some types of cancers, mental disorders and unhappiness 

(4). Furthermore, in a meta-analysis of 15 American and European studies, Luppino et al. (8) 
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found that there is a reciprocal link between obesity and depression. These factors and other 

possible health risks affect individuals on different levels, including quality of life (QoL) (9, 

10). QoL can be thought upon as a standard of health, comfort, and happiness in one’s life. It 

is a multidimensional construction of different factors that alone or altogether influence one’s 

perception of wellbeing (11). Some of the different factors can be physical health, mental 

health, sexual life, and occupation. An increased number of chronic conditions, including 

obesity, has a strong negative effect on health-related quality of life (HRQoL) (12). 

 

It is important to measure HRQoL to inform patient management and policy decisions (13). 

There are many questionnaires that can be used to measure HRQoL. The 36-Item Short Form 

Health Survey (SF-36) is a validated survey for measurement of HRQoL. This specific 

questionnaire has been proved to maintain a robust internal structure in obese outpatients 

(14). Available research states that SF-36 is a good measurement of HRQoL, as it has a good 

construct validity, high internal consistency, and high test-retest reliability (15-17). 

 

Preventing and treating obesity is important both globally and nationally to decrease the risk 

and burden of the disease. It is shown that a weight loss of only 5-10% from baseline 

bodyweight gives a considerable improvement in physical health, measured by blood 

pressure, lipids in the blood, insulin resistance and sleep-disordered breathing (18, 19). Long 

term weight loss however, is difficult to achieve, and relapse is normal (20). This is among 

other factors due to complex processes in the central nervous system and appetite regulation 

that favors to maintain a high bodyweight when it is established (20). In Norway, specialized 

medical and/or surgical treatment for obesity is indicated in patients with a BMI ≥ 40, or 

patients with a BMI ≥ 35 with weight-related comorbidities, such as T2DM, sleep apnea, 

CVD or osteoarthritis (20). 

 

The treatment for obesity is weight loss, and there are two main options: conservative or 

surgical. The conservative treatment is based up on three principals of lifestyle change: 

physical activity, nutrition and psychological coping (20). The best result in terms of weight 

loss is seen with an energy-reduced diet, as it is easier to reduce the energy intake compared 
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to increase the energy expenditure with physical activity (20). However, physical activity has 

many other health benefits than weight loss (20). Physical activity reduces weight-related risk 

of disease, even if the weight does not decrease (21, 22). An energy-reduced diet and physical 

activity are however better together than separately (23). Patients need to learn new strategies 

and coping mechanisms that go along with their new lifestyle, and they need to be better able 

to deal with loss of motivation and potential weight gain (20). In a cross-sectional study, 

Baumeister and Härter found that there is a strong relationship between obesity and mental 

disorders (24). The psychological coping and mental aspects are therefore also important in 

treatment.   

 

There is a limited number of studies that compare HRQoL before and after conservative 

treatment of obesity (25). Some of the already existing literature suggests investigating the 

mediators of change in HRQoL, to understand if weight loss itself changes HRQoL, or if 

there are other causes (26-29). However, to my knowledge there are no Scandinavian studies 

in a clinical setting that measures HRQoL after conservative treatment of obesity in the 

tertiary healthcare setting. Further studies are needed to investigate the effect of HRQoL after 

conservative treatment in a clinical setting.  

 

1.1 Aim of the study 

The primary aim of this study is to investigate the treatment of obesity and HRQoL:  

1. Is there a change in HRQoL from baseline to post-treatment conservative treatment of 

obesity? 

 As secondary aims, this study will investigate HRQoL and change in bodyweight per se: 

1. What factors of HRQoL does change in bodyweight potentially affect?  

2. Does a significant weight loss improve HRQoL in individuals with obesity?  
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2 Materials and method 

Patients were recruited from Skibotn Helse og Rehabilitering (SHR – Skibotn Health and 

Rehabilitation) where the patients go through a 3-year conservative treatment programme. 

Inclusion criteria were: patients that had finished the full three-year treatment at SHR since 

the start (2015), as well as answered the questionnaire SF-36 at year 1, 2 and 3. Exclusion 

criteria were patients that did not finish the full three-year treatment, patients that had a break 

in the treatment, patient that did not answer the questionnaire SF-36 at all three years, and 

patients that had been severely ill during the treatment.  

 

Ethics 

All participants signed a written consent form at baseline. All parts of the study were included 

in the original clinical treatment, and the goal was to evaluate the quality of the treatment. The 

study was evaluated as a quality safety study by the regional ethics committee (REK Nord) 

with reference number 1702.  

 

Statistics 

For statistical calculations, SPSS Statistics 25 for Windows (SPSS Inc. IBM, Chicago, IL, 

USA) was used. Parametric tests were used on raw or transformed variables that resembled a 

normal distribution visually or by skewness/kurtosis. Otherwise, non-parametric tests were 

performed. The assumption of normality was not satisfied for all group combinations as 

assessed by Shapiro-Wilk´s test. Furthermore, a Wilcoxon signed-rank test was done to 

determine whether there was a median difference between the paired observations for HRQoL 

from year one to year two, and from year one to year three. The data was then split in two; a 

weight-loss group (WL group), and a weight-gain group (WG group). The WL group 

included only significant weight loss at the end, defined as  5% weight loss, as that amount 

of weight loss has been shown to considerably improve physical health (18, 19). Weight gain 

was defined as any increase in weight (> 0%) at the end. A Wilcoxon signed-rank test was 

performed on both groups, as well as on the population as a whole, to determine if there was a 

median change in HRQoL during the three years. 
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SHR- conservative treatment of obesity in a tertiary setting 

During the three-year treatment at SHR, the patients have in total six overnight-stays in SHR. 

The first stay is three weeks long, and the remaining five are two weeks long. While at the 

clinic the patients get educated about lifestyle changes, following the guidelines from the 

Norwegian Directorate of Health (20). The patients are followed up by an interdisciplinary 

team consisting of a doctor, physiotherapist, clinical dietitian, and nurses, including a 

psychiatric nurse. Each patient gets one personal contact that follows them up more closely, 

and the patients are encouraged to keep the contact with their assigned contact person while at 

home.  

 

Measurement of HRQoL 

The SF-36 is a self-reported survey that includes eight domains of HRQoL: physical 

functioning (PF), bodily pain (BP), general health perceptions (GH), physical role functioning 

(RP), vitality (VT), emotional role functioning (RE), social functioning (SF) and mental 

health (MH) (30). These eight domains can be divided in two groups: physical health, 

including PF, BP, GH and RP, and mental health, including VT, RE, SF and MH. There are 

36 questions in the questionnaire, and the answers are rated on a Likert-type scale. They are 

further summed and transformed into a scale from 0-100, where a higher score indicates a 

better HRQoL (30). The patients fill out this survey at baseline and every year. The survey is 

part of the clinic’s assessment of the patients and work toward improving the quality of the 

rehabilitation. 

 

Other clinical measurements 

Clinical measurements that were collected during the treatment were bodyweight, fat 

percentage, BMI, age, sex, occupation, health status, diagnoses, and mental health status. 

Bodyweight was measured on Tanita scale. All this data was used to assess the descriptive 

statistics of the group. 
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3 Results 

Since the treatment started in 2015, a total of 50 participants finished the three-year treatment. 

Not all participants answered all the questions in SF-36 during the three years of treatment. 

There were 34 participants that answered the questionnaire at year two (16 participants 

excluded) and 29 participants that answered the questionnaire at year three (21 participants 

excluded). The descriptive statistics at baseline and at year three is based on all 50 

participants that finished the three-year treatment. However, the outcome in HRQoL is based 

on the participants that answered all the questions in SF-36, at year two and year three 

respectively. Missing values, from the excluded patients, were not calculated, as it was 

beyond the scope of this master thesis. Post-treatment, participants were divided into two 

groups: WL group and WG group. The participants with 0-5% weight loss were not the focus 

of this study, but they were included in analysis of “all patients”, including both descriptive 

statistics and HRQoL.  

 

The study population includes 64.0% women and 36.0% men. The age varies from 22-67 

(mean 48) years of age at baseline. Descriptive statistics of the 50 participants can be seen in 

table 2 and table 3. Table 2 also shows BMI, bodyweight, fat percentage and numbers of 

comorbidities (table 2). Of the 50 participants, 38.0% (19 individuals) had a significant 

weight loss ( 5.0%), 28.0% (14 individuals) lost 0-5% weight, and 34.0% (17 individuals) 

gained weight. There was not a statistically significant difference in mental illness, T2DM, 

CVD and other comorbidities between the WG group and the WL group (table 3). The two 

groups showed some differences in distribution of sex, hypertension, and occupation. The WL 

group had 36.8% men (7/19), while the WG group had 23.5% men (4/17). In the WL group 

52.6% (10/19) had hypertension, whereas only 29.4% (5/17) had hypertension in the WG 

group. In the WL group 47.4% (9/19) had reduced work or were not working at all, and 

35.3% (6/17) had reduced work or did not work at all in the WG group (table 3).  
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Table 2: Descriptive statistics I. Significant differences between WL- and WG group are shown with yellow highlight. 

 All participants 

mean, range, (SD) 

WL group 

mean, range, (SD) 

WG group 

mean, range, (SD) 

Sig. difference 

p-value 

Age (years) 48.0, 22.0-67.0 (11.2) 48.3, 27.0-65.0 (12.2) 41.6, 22.0-58.0 (9.8) 0.08 

BMI baseline (kg/h2) 42.6, 34.3-56.6 (5.1) 42.9, 34.3-56.6 (5.9) 43.5, 34.8-51.1 (4.9) 0.74 

BMI year 2 (kg/h2) 40.8, 26.3-51.8 (5.4) 39.3, 26.3-51.8 (5.7) 43.5, 32.3-51.7 (5.3) 0.03 

BMI post-treatment 

(kg/h2) 

41.2, 27.3-52.2 (5.8) 38.3, 27.3-47.8 (5.2) 45.9, 35.9-52.2 (4.9) 0.00 

Weight baseline (kg) 125.1, 82.5-200.1 

(23.6) 

127.0, 82.5-200.1 

(27.7) 

125.7, 91.9-167.4 

(19.9) 

0.87 

Weight year 2 (kg) 119.9, 63.2-183.6 

(23.6) 

116.2, 63.2-183.1 

(25.2) 

125.7, 88.5-169.4 

(21.0) 

0.23 

Weight post-treatment 

(kg) 

120.4, 65.6-175.1 

(22.4) 

112.9, 65.6-156.6 

(22.0) 

130.6, 96.5-168.1 

(20.1) 

0.02 

Fat percentage 

baseline (%) 

43.4, 30.4-51.2 (5.1) 43.4, 35.4-50.9 (4.5) 44.5, 32.3-50.6 (4.6) 0.47 

Fat percentage year 2 

(%) 

42.6, 29.0-51.5 (6.0) 41.2, 32.3-50.7 (5.5) 45.1, 29.0-50.6 (5.2) 0.04 

Fat percentage post-

treatment (%) 

42.8, 30.3-52.7 (6.0) 40.7, 32.4-49.6 (5.8) 46.7, 36.9-51.7 (3.8) 0.00 

Number of 

comorbidities (n) 

1.8, 0.0-3.0 (0.9) 1.7, 0.0-3.0 (0.8) 1.5, 0.0-3.0 (0.9) 0.59 

 

Table 3: Descriptive statistics II 

 All participants WL group WG group 

Men 36.0% (18/50) 36.8% (7/19) 23.5% (4/17) 

Mental illness 32.0% (16/50) 31.6% (6/19) 35.3% (6/17) 

T2DM 34.0% (17/50) 31.6% (6/19) 35.3% (6/17) 

Hypertension 46.0% (23/50) 52.6% (10/19) 29.4% (5/17) 

CVD 16.0% (8/50) 10.5% (2/19) 11.8% (2/17) 

Other comorbidities 80.0% (40/50) 73.7% (14/19) 76.5% (13/17) 

Reduced work/not working 48.0% (24/50) 47.4% (9/19) 35.3% (6/17) 
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As demonstrated in Figures 1 and 2, majority of weight loss happened from baseline to year 

two, and most of weight gain happened from year two to the end of treatment at year three 

(figures 1-2).  

Figure 1: Changes in BMI throughout the treatment. The yellow diamonds indicate a statistically significant change from 

baseline within the respective groups. 

 

Figure 2: Changes in fat percentage throughout the treatment. The yellow diamonds indicate a statistically significant 

change from baseline within the respective groups. 

42.56

40.81
41.23

42.88

39.28

38.28

43.49
43.45

45.94

37

38

39

40

41

42

43

44

45

46

47

1 2 3

B
M

I 
(m

ea
n

 v
al

u
es

)

Year of treatment

Change in BMI

General BMI

BMI weight loss

BMI weight gain

43.38

42.59
42.82

43.41

41.18
40.67

44.51
45.1

46.66

37

38

39

40

41

42

43

44

45

46

47

48

1 2 3

F
at

 p
er

ce
n

ta
ge

 (
m

ea
n

 v
al

u
es

)

Year of treatment

Change in fat percentage 

General fat%

Fat% weight loss

Fat% weight gain



 

Page 9 of 30 

3.1 Significant findings in HRQoL: general population 

3.1.1 Bodily pain 

A total of 34 participants finished the treatment and answered the questionnaire at baseline 

and at year two. Of the 34 participants, 58.8% (20/34) had less BP at year two compared to 

baseline, 26.5% (9 /34) had more BP at year two compared to baseline, and 14.7% (5/34) had 

no change. A Wilcoxon signed-rank test determined that there was a statistically significant 

median change in BP (10.0%) from baseline (45.0) to year two (57.5), z=-2.091, p=0.037. 

This demonstrates a statistically significant 10.0% improvement in bodily pain perception 

from baseline to year two (figure 3).  

 

There was a total of 29 participants that answered the questionnaire at the beginning and at 

the end. Of the 29 participants, 51.7% (15/29) had less BP at the end compared to the 

beginning, 27.6% (8/29) had more BP at the end compared to the beginning, and 20.7% 

(6/29) had no change. A Wilcoxon signed-rank test determined that there was a statistically 

significant median change in BP (12.5%) from the beginning (46.25) to the end (52.5), z=-

1,984, p=0,047. Thus, indicating a statistically significant 12.5% improvement in bodily pain 

perception from baseline to post-treatment (figure 3). 

 

Figure 3: Changes in “bodily pain” for all participants. The yellow diamond indicates a statistically significant change from 

baseline. Note: a higher score indicates less bodily pain.  
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3.1.2 Physical functioning 

A total of 34 participants finished the treatment and answered the questionnaire at baseline 

and at year two. Of the 34 participants, 58.8% (20/34) had an increased PF at year two 

compared to baseline, 29.4% (10/34) had a decreased PF at year two compared to the 

beginning, and 8.8% (4/34) had no change. A Wilcoxon signed-rank test determined that there 

was a statistically significant median change in PF (5.0%) from baseline (65.0) to year two 

(80.0), z=-2.349, p=0.019. Thus, indicating a statistically significant 5.0% increase in physical 

functioning from baseline to year two (figure 4). 

 

Figure 4: Changes in “physical functioning” for all participants. The yellow diamond indicates a statistically significant 

change from baseline.  
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beginning, and 20.0% (2/10) had no change. A Wilcoxon signed-rank test determined that 

there was a statistically significant median change in BP (27.5%) from the beginning (57.5) to 

year two (57.5), z=-2.252, p=0.024. Meaning there was a statistically significant 27.5% 

improvement in bodily pain perception from baseline to year two (figure 5).  
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Figure 5: Changes in “bodily pain” for WL group. The yellow diamond indicates a statistically significant change from 

baseline. Note: a higher score indicates less bodily pain. 
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in physical functioning from baseline to year two (figure 6).  

 

Figure 6: Changes in “physical functioning” for WL group. The yellow diamond indicates a statistically significant change 

from baseline.  
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3.2.3 Vitality (energy/fatigue) 

A total of 10 participants with significant weight loss post-treatment answered the 

questionnaire at baseline and at year two. Of the 10 participants, 80.0% (8/10) had an 

increased VT at year two compared to the beginning, 10.0% (1/10) had a decreased VT at 

year two compared to the beginning, and 10.0% (1/10) had no change. A Wilcoxon signed-

rank test determined that there was a statistically significant median change in VT (17.5%) 

from the beginning (45.0) to year two (52.5), z=-2.257, p=0.024. Meaning there was a 

statistically significant 17.5% increase in vitality from the beginning to year two (figure 7).  

 

Figure 7: Changes in “vitality” WL group. The yellow diamond indicates a statistically significant change from baseline.  
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determined that there was a statistically significant median change in RP (12.5%) from the 

beginning (50.0) to year two (100.0), z=-2.041, p=0.041. Thus, indicating a statistically 

significant 12.5% improvement in role limitations due to physical health from baseline to year 

two (figure 8). As seen in figure 8, at year three, there was no statistically significant change. 
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Figure 8: Changes in «role limitations due to physical health” WL group. The yellow diamond indicates a statistically 

significant change from baseline.  

 

 

3.3 Significant findings in HRQoL: weight-gain group 

3.3.1 Mental health (emotional wellbeing) 

A total of 15 participants with weight gain at the end answered the questionnaire baseline and 

at year two. Of the 15 participants, 13.3% (2/15) had an increased MH at year two compared 

to baseline, 73.3% (11/15) had a decreased MH at year two compared to baseline, and 13.3% 

(2/15) had no change. A Wilcoxon signed-rank test determined that there was a statistically 

significant median change in MH (-4.0%) from baseline (76.0) to year two (64.0), z=-2.285, 

p=0.022. Meaning there was a statistically significant 4.0% decrease in mental health 

(emotional wellbeing) from baseline to year two (figure 9). 

 

A total of 14 participants with weight gain answered the questionnaire at baseline and post-

treatment. Of the 14 participants, 78.6% (11/14) had an increased MH at the end compared to 

the beginning, 14.3% (2/14) had a decrease in MH at the end compared to the beginning, and 

7.1% (1/14) had no change. A Wilcoxon signed-rank test determined that there was a 

statistically significant median change in MH (6.0%) from baseline (76.0) to post-treatment 

(80.0), z=-2.150, p=0.032. Thus, indicating a statistically significant 6.0% improvement in 

mental health (emotional wellbeing) from baseline to post-treatment (figure 9).  
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Figure 9: Changes in «mental health» in the WG group. The yellow diamonds indicate statistically significant changes from 

baseline.  

 

 

3.3.2 Social functioning 

A total of 15 participants with weight gain post-treatment answered the questionnaire at 

baseline and at year two. Of the 15 participants, 53.3% (8/15) had an increased SF at year two 

compared to baseline, 13.3% (2/15) had a decreased SF at year two compared to the 

beginning, and 33.3% (5/15) had no change. A Wilcoxon signed-rank test determined that 

there was a statistically significant median change in SF (12.5%) from the beginning (75.0) to 

year two (87.5), z=-2.235, p=0.025. Meaning there was a statistically significant 12.5% 

improvement in social functioning from the beginning to year two (figure 10). 

 

A total of 14 participants with weight gain post-treatment answered the questionnaire at 

baseline and at year three. Of the 14 participants, 57.1% (8/14) had an increased SF at the end 

compared to the beginning, 21.4% (3/14) had a decreased SF at the end compared to the 

beginning, and 21.4% (3/14) had no change. A Wilcoxon signed-rank test determined that 

there was a statistically significant median change in SF (12.5%) from baseline (75.0) to post-

treatment (75.0), z=-2.160, p=0.031. Meaning there was a statistically significant 12.5% 

improvement in social functioning from the beginning to year three (figure 10). 
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Figure 10: Changes in «social functioning» in the WG group. The yellow diamonds indicate a statistically significant change 

from baseline.  

 

 

3.4 Non-significant findings in HRQoL 

There were no statistically significant median changes in RP, RE, VT, MH, SF and GH for all 

participants from year one to year two. From year one to year three, there were no statistically 

significant median changes in PF, RP, RE, VT, MH, SF and GH for all participants (table 4).   

 

There were no statistically significant median changes in RE, MH, SF and GH for the WL 

group from year one to year two. From year one to year three there was no statistically 

significant median change in any of the eight different domains for the WL group (table 5).  

 

There were no statistically significant median changes in PF, RP, RE, VT, BP, and GH for the 

WG group from year one to year two. From year one to year three there were no statistically 

significant median changes in PF, RP, RE, VT, BP, and GH for the WG group (table 6).  
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Table 4: Non-significant findings in «all participants». Near-significant values are marked with yellow highlights. 

Changes from baseline to year two 

 Median value 

(baseline) 

Median value 

(year 2) 

Median change Z-value P-value 

Role limitations 

due to physical 

health (RP) 

50.0 50.0 0.0 -1.615 0.106 

Role limitations 

due to emotional 

problems (RE) 

83.3 100.0 0.0 -0.132 0.895 

Energy/fatigue 

(VT) 

42.5 50.0 5.0 -1.379 0.168 

Emotional 

wellbeing/mental 

health (MH) 

76.0 70.0 -4.0 -0.957 0.339 

Social functioning 

(SF) 

75.0 75.0 0.0 -1.392 0.164 

General health 

(GH) 

55.0 55.0 1.25 -0.850 0.395 

Changes from baseline to post-treatment 

 Median value 

(baseline) 

Median value 

(year 3) 

Median change Z-value P-value 

Physical 

functioning (PF) 

67.5 70.0 5.0 -0.905 0.365 

Role limitations 

due to physical 

health (RP) 

25.0 50.0 0.0 -0.723 0.470 

Role limitations 

due to emotional 

problems (RE) 

66.7 83.3 0.0 -0.364 0.716 

Energy/fatigue 

(VT) 

40.0 47.5 0.0 -0.352 0.725 

Emotional 

wellbeing/mental 

health (MH) 

72.0 78.0 4.0 -1.278 0.201 

Social functioning 

(SF) 

75.0 75.0 0.0 -1.652 0.099 

General health 

(GH) 

55.0 58.1 -5.0 -0.138 0.890 
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Table 5: Non-significant findings in WL group. Near-significant values are marked with yellow highlights. 

Changes from baseline to year two 

 Median value 

(baseline) 

Median value 

(year 2) 

Median change Z-value P-value 

Role limitations 

due to emotional 

problems (RE) 

50.0 100.0 8.3 -0.768 0.443 

Emotional 

wellbeing/mental 

health (MH) 

76.0 74.0 8.0 -1.177 0.239 

Social functioning 

(SF) 

87.5 75.0 6.25 -1.200 0.230 

General health 

(GH) 

55.0 70.0 12.5 -1.602 0.109 

Changes from baseline to post-treatment 

 Median value 

(baseline) 

Median value 

(year 3) 

Median change Z-value P-value 

Physical 

functioning (PF) 

65.0 77.5 5.0 -1.357 0.175 

Role limitations 

due to physical 

health (RP) 

50.0 50.0 0.0 -0.552 0.581 

Role limitations 

due to emotional 

problems (RE) 

50.0 66.7 8.3 -0.841 0.400 

Energy/fatigue 

(VT) 

45.0 50.0 -5.0 -0.841 0.400 

Emotional 

wellbeing/mental 

health (MH) 

76.0 76.0 0.0 -0.271 0.786 

Social functioning 

(SF) 

87.5 87.5 0.0 -0.730 0.465 

Bodily pain (BP) 57.5 77.5 27.5 -1.542 0.123 

General health 

(GH) 

55.0 60.0 -5.0 -0.298 0.765 
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Table 6: Non-significant findings in WG group. Near-significant values are marked with yellow highlights. 

Changes from baseline to year two 

 Median value 

(baseline) 

Median value 

(year 2) 

Median change Z-value P-value 

Physical 

functioning (PF) 

75.0 80.0 5.0 -1.387 0.165 

Role limitations 

due to physical 

health (RP) 

75.0 62.5 0.0 -0.660 0.509 

Role limitations 

due to emotional 

problems (RE) 

83.3 66.7 0.0 -0.106 0.915 

Energy/fatigue 

(VT) 

40.0 37.5 0.0 -0.140 0.888 

Bodily pain (BP) 46.3 51.3 2.5 -0.590 0.555 

General health 

(GH) 

62.5 52.5 0.0 -0.424 0.671 

Changes from baseline to post-treatment 

 Median value 

(baseline) 

Median value 

(year 3) 

Median change Z-value P-value 

Physical 

functioning (PF) 

75.0 60.0 2.5 -0.447 0.655 

Role limitations 

due to physical 

health (RP) 

75.0 62.5 0.0 -0.262 0.794 

Role limitations 

due to emotional 

problems (RE) 

100.0 100.0 0.0 -0.850 0.395 

Energy/fatigue 

(VT) 

40.0 52.5 0.0 -0.806 0.420 

Bodily pain (BP) 57.5 51.3 12.5 -1.298 0.194 

General health 

(GH) 

55.0 50.0 -2.5 -0.458 0.647 

 

In the WL group there was a trend for improvement in BP (a median change of +27.5), but it 

was not significant (p=0.12). Furthermore, there was a trend for improvement in RE (a 

median change of +8.3), but it was not significant (p=0.40). In the WG group, there was a 

trend for improvement in BP (a median change of +12.5), but it was not significant (p=0.19). 
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3.5 Summary of results 

After the three-year treatment at SHR the whole group (all participants) had a 12.5% 

improvement in bodily pain, and the WG group had a 6.0% improvement in mental health 

(emotional wellbeing), and a 12.5% improvement in social functioning. The WL group had 

no significant changes post-treatment, but had several at year two, including improved 

physical functioning, physical role functioning, vitality, and bodily pain. The WG group had a 

significantly reduced mental health at year two, with a median change of -4.0%, but a 

significantly increased mental health post-treatment, with a median change of 6.0% from 

baseline.  

 

4 Discussion 

In this retrospective observational study, investigating HRQoL and obesity, the main results 

were that all participants had less bodily pain post-treatment, and that the WG group had an 

improved mental health and social functioning post-treatment. At the end of the three-year 

treatment the group as a whole had less bodily pain. Some studies suggest that change in 

bodily pain is associated with changes in weight and BMI (31, 32). In the present study, the 

WL group did not show a significant reduction in bodily pain post-treatment, and neither the 

WG group showed a significant increase in bodily pain post-treatment, contrary to results of 

other studies (31, 32). The reason for this might be the sample sizes of the subgroups giving 

less power to the statistical analysis. On the other hand, through an evidence-based obesity-

reduction program, Lemstra and Rogers found that all domains of SF-36 improved from 

baseline to post-treatment, including bodily pain (33). The study did not include weight or 

weight-change statistics, but overall, the participants had an absolute decrease (improvement) 

in pain of 6.2%. These results might explain that it is the treatment itself, rather than the 

weight change, that improves the perception of pain. 

 

The WL group had no significant changes in HRQoL at the end. This result contrasts with 

other studies showing an increase in HRQoL with weight loss (34-36). There were however 

several significant changes in HRQoL at year two, including both physical health aspects of 

HRQoL (PF, RP and BP) and mental health aspect of HRQoL (VT). 
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The WG group had an increased MH and SF at the end of the three-year treatment compared 

to baseline. MH and SF are both part of the mental health aspect of HRQoL, and one can 

therefore state that the WG group had a positive change in mental health. These results are 

conflicting with results of similar studies that have found reduced HRQoL with weight gain 

(32, 34). Some studies show that the majority of change in HRQoL is within physical health, 

and that there is no significant change or minimal change within mental health (28, 37, 38). 

Müller-Nordhorn et al. found that the mental HRQoL seemed to increase with increasing BMI 

over time (39). Similarly, Karlsson et al found that obesity-related psychosocial problems 

were improved at 10 year follow-up after conventional treatment for obesity, even though the 

group had gained weight (34).  

 

Many of the studies about weight change and HRQoL do not focus on a “weight-loss lifestyle 

modification” (40) approach, and rather focus on a calorie reduced diet, exercise, surgery or 

pharmaceutical treatment, either combined or alone. This leaves out the very important 

cognitive and psychological part of obesity treatment. In the obese population, anxiety and 

depression are two psychological disorders that occur frequently (41-44). In contrast, some 

studies have found that bodyweight does not affect the mental health aspect of HRQoL. De 

Zwaan et al. found no difference in mental health scores of SF-36 with degree of obesity (45). 

In addition, Sahle et al. found that an increasing degree of BMI gain is related more strongly 

to decline in physical rather than mental health domains (31). This might explain why the WG 

group in the present study had an increase in the mental health domain of HRQoL.  

 

 

A study by De Zwaan et al. found that the mental health aspect of HRQoL increased with 

increased age (45). However, this cannot explain the outcome in this study, as there was no 

statistically significant difference in age between the WL- and WG group (table 2). 

 

Observations in the clinical setting indicate that patients struggling to make lifestyle changes 

and to lose weight often have mental health problems (46, 47). These mental problems have 

not been processed and worked through properly, and therefore that becomes the main focus 

in the treatment of obesity when the patients are in the health care system. One theory of why 
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the WG group had a positive change in mental health at the end of the treatment is that they 

worked more on the mental and emotional part of lifestyle change than the WL group did. 

However, there is no evidence to verify this statement. More research on conservative 

treatment is needed.  

 

This study was subject to limitations. Firstly, the study had a skewed composition of the 

sexes, with more women than men. This is common in obesity trials (28, 48) and may be due 

to the fact that women tend to seek help more often than men (49). The study population 

includes only people from Northern-Norway and therefore generalizability to global 

population is uncertain. Secondly, the small sample size leads to less power in the statistical 

analysis, especially when dividing the population into subgroups. Furthermore, the 

participants who did not finish the three-year treatment were excluded, in addition to the 

participants that did not answer some of the questions in SF-36. Calculating missing values to 

include all participants was beyond the scope of this master thesis. Therefore, there is no data 

or analysis on drop-out. Moreover, the study design, retrospective observational study, does 

not allow us to claim causations.  

 

That being said, this study has several strengths as well. Firstly, the study is done in a clinical 

setting rather than a research setting, as it includes real patients that are in the specialist health 

care system in Norway. Secondly, it shows results from this specific treatment at SHR and 

can therefore be used to further improve the treatment. Third, the treatment and follow-up of 

the participants were three years in total, which is a long duration compared to many other 

studies. Furthermore, this study is done on a Scandinavian population, which to my knowing 

has not been done before.  

 

5 Conclusion 

In conclusion, there were some positive changes in HRQoL from baseline to post-treatment in 

patients with obesity. The study population had 12.5% less bodily pain post-treatment 

compared to baseline, and the WG group had a 6.0% improvement in mental health 

(emotional wellbeing) and a 12.5% improvement in social functioning. The WL group had no 
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significant changes in HRQoL from baseline to post-treatment. According to this study 

significant weight loss does not improve HRQoL in individuals with obesity. These results 

are in some ways conflicting with other similar studies, and more research is needed to further 

investigate changes in HRQoL after conservative treatment of obesity, and how that relates to 

changes in weight. The goal of obesity-treatment should be improved HRQoL, in addition to 

weight loss. It is a common misconception that weight loss leads to increased HRQoL. That is 

not always the case. Hopefully this master thesis can start a discussion and further research 

about what the best treatment is to reach improved HRQoL in individuals with obesity. More 

studies with more participants and a different study design are needed to further investigate 

this. 
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