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 2   Key messages 

Key messages 

Chronic obesity due to excess body weight can result in negative 
health effects. The World Health Organization defines morbid obe-
sity as a body mass index ≥ 40 kg/m2 or ≥ 35 kg/m2 in patients with 
overweight-related comorbidity.  
 
Treatment options for morbid obesity include lifestyle interventions 
alone or in combination with motivational stays, surgical treatments 
and pharmacological treatments. 
 
We limited our searches to updated guidelines and systematic re-
views. We did not search for primary studies. We included two sys-
tematic reviews as our evidence base for treatment options for mor-
bid obesity. These reviews included seven comparisons with effect 
measures for several, but not all, outcomes we were interested in. 
 
We found low to moderate quality evidence indicating that, com-
pared to lifestyle interventions alone: 
• Lifestyle interventions with Roux-en-Y gastric bypass probably 

improve weight loss at 1, 2, 3, 4, and 5 years and probably 
slightly improve triglycerides, blood pressure, plasma HbA1c, 
and blood glucose change at 1 year 

• Lifestyle interventions with naltrexone-bupropion probably 
improve weight loss at 13 months 

• Lifestyle interventions with liraglutide probably improve weight 
loss at 13 months 

• Lifestyle interventions with orlistat may improve weight loss at 
1, 2, and 4 years 

• Lifestyle interventions with sleeve gastrectomy may improve 
weight loss at 1, 2, 3, 4, and 5 years 

 

Title 
Treatment options for morbid 
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Publication type 
Rapid review 
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Publisher   
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---------------------------- 
Updated 
Search for literature was 
conducted in January and 
February 2020  
---------------------------- 
 



 

 3   Hovedbudskap 

Hovedbudskap 

Kronisk overvekt kan forårsake dårlig helse. Verdens helseorganisa-
sjon definerer sykelig fedme som en kroppsmasseindeks ≥ 40 kg/m2 
eller ≥ 35 kg/m2 hos pasienter med fedmerelatert sykdom.  
 
Behandlingsalternativer for sykelig fedme omfatter livsstilsinterven-
sjoner alene eller i kombinasjon med motivasjonsopphold, kirur-
giske inngrep og medikamentell behandling.  
 
Vi søkte etter oppdaterte oppslagsverk og systematiske oversikter. 
Vi søkte ikke etter primærstudier. Vi har inkludert to systematiske 
oversikter som vårt kunnskapsgrunnlag for behandling av sykelig 
fedme. Oversiktene inkluderte sju sammenlikninger med effektmål 
for flere, men ikke alle, utfall vi var interessert i.  
 
Vi fant at sammenliknet med livsstilsintervensjoner alene: 
• Gir trolig livsstilsintervensjoner kombinert med Roux-en-Y 

gastrisk bypassoperasjon større vektreduksjon etter 1, 2, 3, 4 og 
5 år og trolig forebedrer endringer i triglyserider, blodtrykk, 
HBA1c i blodplasma og blodglukose etter 1 år 

• Gir trolig livsstilsintervensjoner kombinert med legemiddelet 
naltrekson/bupropion større vektreduksjon etter 13 måneder 

• Gir trolig livsstilsintervensjoner kombinert med legemiddelet 
liraglutid større vektreduksjon etter 13 måneder 

• Gir muligens livsstilsintervensjoner kombinert med legemiddelet 
orlistat større vektreduksjon etter 1, 2 og 4 år 

• Gir muligens livsstilsintervensjoner kombinert med sleeve 
gastrektomi større vektreduksjon etter 1, 2, 3, 4 og 5 år 

 
 

Tittel 
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Publikasjonstype 
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Svarer ikke på alt 
Gir ingen anbefaling 
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publikasjonen?  
Folkehelseinstituttet har 
gjennomført oppdraget på 
oppdrag fra Universitets-
sykehuset Nord-Norge  
---------------------------- 

Når ble litteratursøket utført? 
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 4  Preface 

Preface 

The Centre for Shared Decision Making at the University Hospital of North Norway 
(UNN) and the Division for Health Services, Norwegian Institute of Public Health 
(NIPH), have started a co-operation in 2017 to develop evidence-based shared decision 
making tools.  
 
Patient decision aids are continuously published at www.helsenorge.no/samvalg/. 
 
Our aim is to: 
- be resource effective  
- be trustworthy  
- work in line with national quality criteria for patient decisison making tools 
- present updated and evidence-based information in a format that is easily 

understood by laypeople, including patients and their caretakers 
 
The authors report no conflict of interest.  
 
For this rapid review, we aimed to summarise findings about the effectiveness of treat-
ment options for morbid obesity.  
 
We wish to thank Tove Skjelbakken (UNN) and Jøran Hjelmesæth (University of Oslo 
and Vestfold Hospital Trust) for peer review. Also, many thanks to our colleague Hilde 
Risstad at NIPH for invaluable contributions to the process of assessing the certainty of 
the evidence. 
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Department director 

 
 

Severin Zinöcker, PhD 
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 5  Background 

Background 

Morbid obesity is a chronic disease where a person’s excess body weight results in neg-
ative health consequences. Over time, morbid obesity will increase the risk of other dis-
ease, disability and death.  
 
Overweight is commonly expressed by the body mass index (BMI), a measure of a pa-
tient’s weight relative to their size.  The BMI is calculated as body weight in kilograms 
divided by the square of body height in meters (kg/m²).  
 
The World Health Organization defines obesity in adults as having a BMI of 30 or above 
(https://www.who.int/topics/obesity/). Morbid obesity is defined as having a BMI of 
40 or higher, or a BMI of 35 or higher with one or more overweight-related comorbidi-
ties.  
 
Treatment options for morbid obesity include lifestyle interventions (such as improved 
diet and physical activity) alone or in combination with motivational stays, pharmaco-
logical treatments with anti-obesity drugs (such as orlistat, liraglutide and naltrexone-
bupropione), and surgical treatments (such as sleeve gastrectomy and gastric bypass).  
 
The aim of this systematic review was to examine the relative effects of the above treat-
ment options for morbid obesity. 
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Methods 

 

Inclusion criteria 

Population Adults with morbid obesity (BMI ≥ 40 kg/m2, or BMI ≥ 35 kg/m2 

and overweight-related comorbidity) 
 

Interventions Lifestyle interventions (improved diet and physical activity)  
Lifestyle interventions in combination with:  

• motivational stay 
• pharmacological treatments with anti-obesity drugs 

(orlistat, naltrexone-bupropion, liraglutide) 
• surgical treatments (gastric bypass, sleeve gastrectomy) 

 
Comparisons Interventions above compared with each other 

 
Outcomes - Weight reduction (total weight loss) percent  

- Diabetes status (risk of, remission/improvement → glycated 
hemoglobin) 

- Cardiovascular risk (mortality, morbidity, risk factors → li-
pids, blood pressure, blood glucose, glycated hemoglobin) 

- Quality of life (QoL) 
- Mortality  
- Surgical and medical complications short- and long-term 

(Abdominal pain, opioid use, intestinal obstruction, gallblad-
der disease, gastroduodenal ulcers, nausea and vomiting, 
postprandial hypoglycemia, anastomose leakage, dysphagia)  

- Re-operation/re-intervention 
- Gastroesophagal reflux disease (GERD) 
- Micronutrient status (iron deficiency, anemia, vitamin- and 

mineral deficiency) 
- Stroke 
- Mental problems, anxiety, depression, eating disorders 
- Sexual function 
- Obstructive sleep apnea 
- Colorectal cancer risk 
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Literature search 

We searched for evidence in international guidelines (UpToDate, BMJ Best Practice, Eu-
ropean Guidelines for Obesity Management) (1-3) and for systematic reviews in Episte-
monikos (cf. Supplement 1). These literature searches were conducted in January and 
February 2020.  
 
BMJ Best Practice (1) and UpToDate (2) were last updated in January and February 
2020, when we searched for literature. None of the guidelines (1-3) identified new pri-
mary studies that met our inclusion criteria. Therefore, we decided to limit our 
searches to systematic reviews.  
 

Selection of studies 

Selected guideline literature and review articles were presented and discussed for eligi-
bility within the project group. We selected systematic reviews that were recently pub-
lished; relevant to the populations, interventions and comparisons of interest (cf. Inclu-
sion criteria); reported one or more outcomes of interest (cf. Inclusion criteria); and 
were of high methodological quality.  
 

Data extraction and analyses 

We extracted data from the systematic reviews for each comparison specified in the In-
clusion criteria above. We extracted data on the number of included studies, interven-
tions, and comparisons. We also extracted results from relevant systematic reviews as 
specified below. 
 
We used results from the meta-analyses, processed data using local Review Manager 
software and calculated absolute or relative effect estimates when appropriate.  
 

Presenting the results and assessing our confidence in the evidence 

We used GRADEpro (Guideline Development Tool) online (https://gdt.grade-
pro.org/app/) to rate overall certainty of the evidence. The GRADE (Grading of Recom-
mendations Assessment, Development and Evaluation) tool allowed us to express our 
confidence in the results (Table 1) for each outcome with a summarized effect estimate.  
  
Table 1. GRADE Working Group grades of evidence  

High certainty 
⊕⊕⊕⊕ 

We are very confident that the true effect lies close to that of the 
estimate of the effect.  

Moderate cer-
tainty  
⊕⊕⊕⊝ 

We are moderately confident in the effect estimate: The true 
effect is likely to be close to the estimate of the effect, but there is 
a possibility that it is substantially different.  
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Low certainty  
⊕⊕⊝⊝ 

Our confidence in the effect estimate is limited. The true effect 
may be substantially different from the estimate of the effect. 

Very low certainty 
⊕⊝⊝⊝ 

We have very little confidence in the effect estimate: The true 
effect is likely to be substantially different from the estimate of 
the effect.  

 
We present these results in Summary of Findings tables (cf. Supplement 2) and used 
standardized statements about effects as developed by Cochrane (Figure 1). 
 

 
Figure 1. Standardised statements about effect 
Source: https://www.cochrane.no/sites/cochrane.no/files/public/uploads/how_to_write_a_cochrane_pls_15th_june_2018.pdf 

 

https://www.cochrane.no/sites/cochrane.no/files/public/uploads/how_to_write_a_cochrane_pls_15th_june_2018.pdf
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Results 

Our searches identified three international guidelines and five systematic reviews, of 
which we selected two systematic reviews for analysis.   
 
The selected guidelines on obesity (1-3) had been updated recently (British Medical 
Journal, Best Practice: January 2020, UpToDate: February 2020) or fairly recently (Eu-
ropean Guidelines for Obesity Management: December 2015). Our peer reviewer sug-
gested we consult the American Heart Association/American College of Cardiology/The 
Obesity Society’s guidelines of 2013 (4). We decided not to use the latter guideline doc-
ument as the former guidelines were more updated.  
 
None of the guidelines above comprised comprehensive, systematic meta-analyses in 
line with the inclusion criteria (cf. Methods), but provided useful references to relevant 
research literature. We identified several systematic reviews referenced in the guide-
line documents and evaluated these for relevance to our evidence base (see Methods, 
Inclusion criteria).  
 

Included evidence 

Our own literature searches resulted in a list of publications that we evaluated further. 
We identified a health technology assessment by Avenell et al. (5) through literature 
search in the Epistemonikos database. We selected this publication, because it con-
tained a thorough and up-to-date systematic review of randomized, controlled trials 
(RCTs) of bariatric surgery, different lifestyle interventional programs and orlistat in 
participants of mean or median BMIs of ≥ 35 kg/m2 with follow-up durations of 12 
months or more. Their meta-analysis included five comparisons of interventions that 
were consistent with our inclusion criteria (Table 2). 
 
We also identified several systematic reviews when reading the above mentioned 
guidelines (1-3). We manually searched and evaluated several publications referenced 
in the guideline documents that seemed relevant, but only one systematic review by 
Khera et al. (6), referenced in the UpToDate guidelines of 2020 (2), matched our inclu-
sion criteria. This review comprised the most recent meta-analysis of randomized stud-
ies conducted among overweight and obese adults receiving pharmacological obesity 
treatment, including naltrexone-bupropion and liraglutide, for at least 1 year (Table 2).  
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Table 2. Comparisons in included systematic reviews  

Study  
first author, 
year 
(reference) 

Number of 
included 
studies 

Comparisons 

Lifestyle intervention 
with: 

Comparison; lifestyle 
intervention: 

Avenell 2018 
(5) 

3 Motivational stay Alone 

Avenell 2018 
(5) 

12 Pharmacological treatment 
(orlistat) 

With placebo 

Khera 2016 
(6) 

2 Pharmacological treatment  
(naltrexone-bupropion)  

With placebo 

Khera 2016 
(6) 

3 Pharmacological treatment  
(liraglutide)  

With placebo 

Avenell 2018 
(5) 

5 Surgical treatment  
(Roux-en-Y gastric bypass)  

Alone 

Avenell 2018 
(5) 

2 Surgical treatment  
(sleeve gastrectomy)  

Alone 

Sources: Avenell et al. (2018) Bariatric surgery, lifestyle interventions and orlistat for severe 
obesity: the REBALANCE mixed-methods systematic review and economic evaluation. Health 
Technol Assess 22(68). Khera et al. (2016) Association of Pharmacological Treatments for 
Obesity With Weight Loss and Adverse Events: A Systematic Review and Meta-analysis. JAMA 
315(22):2424–2434. 

 
We did not find summarized evidence comparing the effects of lifestyle interventions 
and a motivational stay with lifestyle interventions and a surgical treatment, lifestyle 
interventions and a motivational stay with lifestyle interventions and a pharmacologi-
cal treatment, or lifestyle interventions and a pharmacological treatment with lifestyle 
interventions and a surgical treatment. 
 

Summary of Findings 

Lifestyle interventions with motivational stay vs lifestyle interventions alone  

What are the risks and benefits of lifestyle interventions alone compared to lifestyle in-
terventions combined with a motivational stay in patients with morbid obesity? 
 
See also Supplement 2. Summary of Findings, page 21. 
 
In-patient, rehabilitational or hospital stay (21-23) 

• We are uncertain whether lifestyle interventions with a motivational stay 
improve weight change at 1, 2, and 5 years 

 
The evidence base included no other outcomes for this comparison.  
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Lifestyle interventions with pharmacological treatments vs lifestyle interven-
tions alone  

What are the risks and benefits of lifestyle interventions alone compared to lifestyle in-
terventions combined with pharmacological treatment in patients with morbid obe-
sity?  
 
See also Supplement 2. Summary of Findings, page 22. 
 
Orlistat (7-15,24-26) 

• Lifestyle interventions with 120 mg orlistat three times daily may improve weight 
change at 1, 2, and 4 years. 

 
• Lifestyle interventions with 120 mg orlistat three times daily may slightly 

improve total and low-density lipoprotein (LDL) cholesterol, systolic and 
diastolic blood pressure, and blood glucose change at 1 year. 
 

• Lifestyle interventions with 120 mg orlistat three times daily may make no or 
little difference to high-density lipoprotein (HDL) cholesterol, triglycerides, and 
plasma hemoglobin (Hb)A1c change at 1 year. 

 
One of the studies included in Avenell 2018, Swinburn et al. (7), specifically sought to 
determine whether orlistat treatment could reduce the risk of having a cardiovascular 
disease in overweight people with type 2 diabetes mellitus. The baseline median 10-
year risk of a cardiovascular event was moderately low for the orlistat group and for 
the placebo group. Although there was no difference in the 10-year cardiovascular dis-
ease risk between groups, the orlistat group had significant improvements in individual 
cardiovascular risk factors compared with the placebo group at 1 year. We did not as-
sess the certainty of this evidence. 
  
One of the studies (7) included in Avenell 2018 reported on quality of life. Overweight 
patients with type 2 diabetes mellitus reported better quality of life on the Short Form 
questionnaire - 36 items vitality domain compared with placebo at 1 year. We did not 
assess the certainty of this evidence. 
 
Overall, there were no differences between the intervention groups in the incidence of 
adverse events, with the exception of gastrointestinal events. The incidence of gastroin-
testinal adverse events were more frequent with orlistat than placebo in all studies 
(Table 3, below). We did not assess the certainty of this evidence. 
 
The evidence base includes no other outcomes for this comparison. 
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Table 3. Incidence of gastrointestinal adverse events associated with 120 mg 
orlistat three times daily (5) 

Study % patients reporting an adverse event  
first author, year 
(reference) 

Lifestyle 
interventions with 

placebo 

Lifestyle 
interventions with 

orlistat  

Group 
difference 

Bakris 2002 (8) 43.6 72.5 28.9 
Broom 2002 (9) 47 63 16 
Davidson 1999 (10)  59 79a 20 
Finer 2000 (11) 56.4 82.1 25.7 
Hauptman 2000 (12)  59 79 20 
Krempf 2003 (13) 36.3 63.3 27 
Miles 2002 (14) 62 83 21 
Sjöström 1998 (15) 10b 31b 20 
Swinburn 2005 (7) 60.4 82.4 22 

Source: Avenell et al. (2018) Bariatric surgery, lifestyle interventions and orlistat for severe 
obesity: the REBALANCE mixed-methods systematic review and economic evaluation. Health 
Technol Assess 22(68). Khera et al. (2016) Association of Pharmacological Treatments for 
Obesity With Weight Loss and Adverse Events: A Systematic Review and Meta-analysis. JAMA 
315(22):2424–2434. 
 
a Includes participants treated with 60 mg of orlistat 
b Highest reported adverse event in year 1 

 
• Lifestyle interventions with 60 mg orlistat three times daily may improve weight 

change at 1 and 2 years. 
 
The evidence base includes no other outcomes for this comparison. 
 
Naltrexone-bupropion (27,28) 

• Lifestyle interventions with naltrexone-bupropion probably improve weight 
change at 13 months. 

 
The evidence base includes no other outcomes for this comparison. 
 
Liraglutide (29-31) 

• Lifestyle interventions with liraglutide probably improve weight change at 13 
months. 

 
The evidence base includes no other outcomes for this comparison. 
 
Lifestyle interventions with surgical treatments vs lifestyle interventions alone  

What are the risks and benefits of lifestyle interventions alone compared to lifestyle in-
terventions combined with surgical treatments in patients with morbid obesity? 
 
See also Supplement 2. Summary of Findings, page 25. 
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Gastric bypass (16-19) 
• Lifestyle interventions with Roux-en-Y gastric bypass probably improve weight 

change at 1, 2, 3, 4, and 5 years. 
 

• Lifestyle interventions with Roux-en-Y gastric bypass probably slightly improve 
triglycerides, systolic and diastolic blood pressure, plasma HbA1c, and blood 
glucose change at 1 year. 
 

• Lifestyle interventions with Roux-en-Y gastric bypass may make no or little 
difference to total and LDL cholesterol change at 1 year. 
 

• Lifestyle interventions with Roux-en-Y gastric bypass may slightly elevate HDL 
cholesterol at 1 year. 
 

In one of the studies included in Avenell 2018, Halperin et al. (16), patients randomised 
to lifestyle interventions combined with Roux-en-Y gastric bypass had lost more lean 
and fat body mass (−5.1 and −22.7 kg, respectively) at 1 year compared with patients 
randomised lifestyle interventions alone (−1.4 and −6.2 kg, respectively). Total changes 
in body mass were not reported. We did not assess the certainty of this evidence. 
 
Two of the studies included in Avenell 2018, Halperin et al. and Schauer et al. (16,17), 
reported quality of life. Patients randomised to lifestyle interventions combined with 
Roux-en-Y gastric bypass had greater improvements in quality of life after 1 and 2 
years than those randomised to lifestyle interventions alone. Quality of life was meas-
ured by Impact of Weight on Quality of Life-Lite survey (16) and the RAND 36-Item 
Health Survey (17). There were no between-group differences for other quality-of-life 
measures at 1 and 2 years (16). We did not assess the certainty of this evidence. 
 
Overall, there were no differences between the intervention groups in the incidence of 
adverse events. In one of the studies included in Avenell 2018, Cummings et al. (18), 
there were 31 adverse events among patients randomised to lifestyle interventions 
with gastric bypass and 64 adverse events in lifestyle interventions alone group. In an-
other study, Mingrone et al. (19), the frequency of metabolic adverse events were 
larger in surgical patients than in the comparison group. In a third study (17), four pa-
tients who had received surgery required subsequent surgical interventions and one 
patient in the comparison group died as a result of myocardial infarction. We did not 
assess the certainty of this evidence. 
 
The evidence base includes no other outcomes for this comparison. 
 
Sleeve gastrectomy (17-20) 

• Lifestyle interventions with sleeve gastrectomy may improve weight change at 1, 
2, 3, 4, and 5 years.  
 

• Lifestyle interventions with sleeve gastrectomy may make little or no difference 
to total and LDL cholesterol change at 1 year. 
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• Lifestyle interventions with sleeve gastrectomy may slightly improve 

triglycerides, plasma HbA1c, and blood glucose change at 1 year. 
 

• Lifestyle interventions with sleeve gastrectomy may slightly elevate HDL 
cholesterol at 1 year. 
 

• We are uncertain whether lifestyle interventions with sleeve gastrectomy 
improve systolic and diastolic blood pressure at 1 year. 

 
In one of the studies included in Avenell 2018, MacLaughlin et al. (20), patients ran-
domised to lifestyle interventions with sleeve gastrectomy showed greater improve-
ment in quality of life than patients randomised to lifestyle interventions alone. Quality 
of life was measured by Hospital Anxiety and Depression Scale scores and increased 
Short Form questionnaire-36 items physical domain scores at 1 year. We did not assess 
the certainty of this evidence. 
 
In another study (17), four patients required subsequent surgical interventions and 
one had a stroke. One patient in the comparison group died as a result of myocardial in-
farction. We did not assess the certainty of this evidence. 
 
The evidence base includes no other outcomes for this comparison. 
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Discussion 

Main findings 

We included two systematic reviews (5,6) in our evidence base for treatment options 
for morbid obesity. The reviews included six comparisons with effect measures for sev-
eral, but not all, outcomes we were interested in. 
 
Among overweight or obese adults, orlistat, lorcaserin, naltrexone-bupropion, and li-
raglutide, compared with placebo, were each associated with achieving at least 5% 
weight loss at 1 year (5,6). Bariatric surgery, especially Roux-en-Y gastric bypass, pro-
duced greater long-term weight change than any lifestyle interventions at 5 years (5). 
Initial inpatient programmes were not associated with greater weight loss (5). 
 
We found low to moderate quality evidence indicating that: 

• Lifestyle interventions with orlistat may improve weight change at 1, 2, and 4 
years and slightly improve total and LDL cholesterol, systolic and diastolic blood 
pressure, and blood glucose change at 1 year. 

• Lifestyle interventions with naltrexone-bupropion probably improve weight 
change at 13 months. 

• Lifestyle interventions with liraglutide probably improve weight change at 13 
months. 

• Lifestyle interventions with Roux-en-Y gastric bypass probably improve weight 
change at 1, 2, 3, 4, and 5 years and slightly improve triglycerides, systolic and 
diastolic blood pressure, plasma HbA1c, and blood glucose change at 1 year. 

• Lifestyle interventions with sleeve gastrectomy may improve weight change at 1 
2, 3, 4, and 5 years and slightly improve triglycerides, plasma HbA1c, and blood 
glucose change at 1 year.  

 
Many of the original studies had included patients that did not meet our criterion for 
morbid obesity (BMI < 35 kg/m2 or < 40 kg/m2 and no mention of overweight-related 
comorbidity). However, patients with lower body weight typically made up only a mi-
nority of the overall population. In our view, the evidence still reflects the target popu-
lation of this review to a certain extent. 
  
Randomization methods and allocation concealment were not always sufficiently per-
formed or described in many of the studies included in the systematic reviews. All stud-
ies investigating pharmacological treatments and some on surgical treatments stated 
conflicts of interest, and most studies lacked pre-published study protocols. Blinding of 
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patients or staff in studies of motivational stays and surgical treatments was not possi-
ble. Attrition bias was high in pharmacotherapy studies.  
 
Weight change was reported as the mean change in kilograms, not percent change rela-
tive to baseline body weight. With a measure of weight change relative to baseline 
weight lacking, we chose to report mean absolute body weight change, even though this 
effect measure may be misleading.  
 

Limitations 

BMJ Best Practice (1) and UpToDate (2) were recently updated. We reasoned that any 
new, relevant primary studies would have been identified in these guidelines, and 
therefore, decided to limit our searches to systematic reviews of randomized trials. We 
highlight that observational studies were not included in this review, and therefore, 
data and outcomes, e.g. longitudinal data and complications in patients that are often 
reported in such reports, are absent. 
 
Obese children and youth were outside of the scope of this review, as were interven-
tions for pre-obese adults that aim to prevent or counteract becoming obese and mor-
bidly obese.  
 
We did not find evidence comparing the effects of: 

• lifestyle interventions with motivational stay vs lifestyle interventions with 
surgical treatments  

• lifestyle interventions with motivational stay vs lifestyle interventions with 
pharmacological treatments 

• lifestyle interventions with pharmacological treatments vs lifestyle interventions 
with surgical treatments 

 
We did not find evidence for the following patient-relevant outcomes for any of the in-
cluded comparisons:  

• Mortality 
• Re-operation/re-intervention  
• Gastroesophagal reflux disease 
• Micronutrient status (iron deficiency, anemia, vitamin- and mineral deficiency)  
• Mental problems, anxiety, depression, eating disorders  
• Sexual function  
• Obstructive sleep apnea  
• Colorectal cancer risk 
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Supplement 2. Summary of Findings 

Lifestyle interventions with motivational stay vs lifestyle interventions 
alone 

Table 1. Summary of findings for lifestyle interventions with motivational stay  

Outcomes* 

Anticipated absolute effects 
(95% CI)  

Relative effect 
(95% CI)  

Number of 
participants  

(studies) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
lifestyle 

change only 

Risk with 
motivational 

stay 

Weight 
change 

[kg] 
12 months 
follow-up 

N/A 
MD 0.26 higher 
(2.36 lower to 
2.87 higher) 

-  140 
(2 RCTs) 21,22 

⊕⊝⊝⊝ 
VERY LOW a-c 

We are uncertain whether lifestyle 
interventions with motivational 
stay improve weight change at 1 
year 

Weight 
change 

[kg] 
24 months 
follow-up 

N/A 
MD 8.91 higher 
(3.09 higher to 
14.74 higher) 

-  58 
(1 RCT) 21 

⊕⊝⊝⊝ 
VERY LOW a,d 

We are uncertain whether lifestyle 
interventions with motivational 
stay improve weight change at 2 
years 

Weight 
change 

[kg] 
60 months 
follow-up 

N/A 
MD 0.14 higher 
(4.51 lower to 
4.80 higher) 

-  110 
(2 RCTs) 21,23 

⊕⊝⊝⊝ 
VERY LOW a,c 

We are uncertain whether lifestyle 
interventions with motivational 
stay improve weight change at 5 
years 

CI: Confidence interval; MD: Mean difference; N/A: not available; RCT: randomized, controlled trial; 
 
* Weight change is shown as the adjusted mean weight change. Higher MD means less weight reduction in the intervention group relative 
to the comparison group. 
a Blinding of patients and personnel was not possible due to nature of the intervention. Interventions were not consistent with current treat-
ment practise in Norway. 
b High heterogeneity between studies 
c Low precision (wide CI) of effect estimates.  
d Single RCT including small number of patients 

Source: Avenell et al. (2018) Bariatric surgery, lifestyle interventions and orlistat for severe obesity: the REBALANCE mixed-methods 
systematic review and economic evaluation. Health Technol Assess 22(68) 
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Lifestyle interventions with pharmacological treatments vs lifestyle inter-
ventions alone  

Table 2. Summary of findings for lifestyle interventions with anti-obesity pharma-
cological treatment  

120 mg orlistat  

Outcomes* 

Anticipated absolute effects 
(95% CI)  Relative effect 

(95% CI)  

Number of 
participants  

(studies) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
placebo 

Risk with 
120 mg orlistat 

Weight 
change 

[kg] 
12 months 
follow-up 

N/A 
MD 3.43 lower 
(3.60 lower to 

3.01 lower) 
-  

8549 
(12 RCTs) 

7-15,24-26 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may improve 
weight change at 1 year 

Weight 
change 

[kg] 
24 months 
follow-up 

N/A 
MD 3.40 lower 
(4.72 lower to 

2.09 lower) 
-  

939 
(2 RCTs)  

12,15 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may improve 
weight change at 2 years 

Weight 
change 

[kg] 
48 months 
follow-up 

N/A 
MD 2.20 lower 
(2.65 lower to 

1.75 lower) 
-  3277 

(1 RCT) 26 
⊕⊕⊝⊝ 
LOW a,c,d 

Lifestyle interventions with 
120 mg orlistat may improve 
weight change at 4 years 

Total 
cholesterol 

[mmol/L] 
12 months 
follow-up  

N/A 
MD 0.31 lower 
(0.38 lower to 

0.25 lower) 
-  

3850 
(9 RCTs) 

7-9,11,12,14,15,24,25 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may slightly im-
prove total cholesterol at 1 year 

LDL 
cholesterol 

[mmol/L] 
12 months 
follow-up  

N/A 
MD 0.26 lower 
(0.31 lower to 

0.21 lower) 
-  

3850 
(9 RCTs) 

7-9,11,12,14,15,24,25 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may slightly im-
prove LDL cholesterol at 1 year 

 HDL 
cholesterol 

[mmol/L] 
12 months 
follow-up  

N/A 
MD 0.03 lower 
(0.04 lower to 

0.01 lower) 
-  

2796 
(7 RCTs) 

7,11,12,14,15,24,25 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may make no or 
little difference to HDL cholesterol 
at 1 year 

Tri- 
glycerides 

[mmol/L] 
12 months 
follow-up 

N/A 
MD 0.01 lower 
(0.08 lower to 
0.06 higher) 

-  
2620 

(6 RCTs) 
7,12,14,15,24,25 

⊕⊕⊝⊝ 
LOW a-c,f 

Lifestyle interventions with 
120 mg orlistat may make no or 
little difference to triglycerides at 1 
year 

Systolic 
blood 

pressure 
[mmHg] 

12 months 
follow-up 

N/A 
MD 2.14 lower 
(2.77 lower to 

1.52 lower) 
-  

6647 
(9 RCTs) 

7,8,11,12,14,15,24-26  

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may slightly im-
prove systolic blood pressure at 1 
year 
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Diastolic 
blood 

pressure 
[mmHg] 

12 months 
follow-up 

N/A 
MD 1.66 lower 
(2.07 lower to 

1.24 lower) 
-  

6143 
(8 RCTs) 

7,8,11,12,15,24-26 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may slightly im-
prove diastolic blood pressure at 
1 year 

HbA1c 
[%] 

12 months 
follow-up 

N/A 
MD 0.25 lower 
(0.35 lower to 
0.15 higher) 

-  
1378 

(3 RCTs) 
7,14,25 

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may make no or 
little difference to plasma HbA1c 
at 1 year 

Blood  
glucose 
[mmol/L] 

12 months 
follow-up 

N/A 
MD 0.34 lower 
(0.49 lower to 

0.18 lower) 
-  

6532 
(8 RCTs) 

7,9,12,14,15,24-26  

⊕⊕⊝⊝ 
LOW a-c 

Lifestyle interventions with 
120 mg orlistat may slightly im-
prove blood glucose at 1 year 

60 mg orlistat  

Outcomes* 

Anticipated absolute effects 
(95% CI)  Relative effect 

(95% CI)  

Number of 
participants  

(studies) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
placebo 

Risk with 
60 mg orlistat 

Weight 
change 

[kg] 
12 months 
follow-up 

N/A 
MD 2.94 lower 
(1.84 lower to 

4.04 lower) 
-  425 

(1 RCT) 12 
⊕⊕⊝⊝ 

LOW a-e 

Lifestyle interventions with 60 mg 
orlistat may improve weight 
change at 1 year 

Weight 
change 

[kg] 
24 months 
follow-up 

N/A 
MD 2.81 lower 
(2.17 lower to 

3.45 lower) 
-  425 

(1 RCT) 12 
⊕⊕⊝⊝ 

LOW a-e 

Lifestyle interventions with 60 mg 
orlistat may improve weight 
change at 2 years 

Naltrexone-bupropion 

Outcomes* 

Anticipated absolute effects 
(95% CI)  

Relative effect 
(95% CI)  

Number of 
participants  

(studies) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
placebo 

Risk with nal-
trexone-bu-

propion  

Weight 
change 

[kg] 
13 months 
follow-up 

N/A 
MD 4.95 lower 
(5.54 lower to 

4.36 lower) 
-  2264 

(2 RCTs) 27,28 
⊕⊕⊕⊝ 

MODERATE a,c,d  

Lifestyle interventions with nal-
trexone-bupropion probably im-
prove weight change at 13 
months 

Liraglutide 

Outcomes* 

Anticipated absolute effects 
(95% CI)  Relative effect 

(95% CI)  

Number of 
participants  

(studies)  
(references) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
placebo 

Risk with 
liraglutide  

Weight 
change 

[kg] 
13 months 
follow-up 

N/A 
MD 5.24 lower 
(5.60 lower to 

4.87 lower) 
-  4424 

(3 RCTs) 29-31 
⊕⊕⊕⊝ 

MODERATE a,c,d   

Lifestyle interventions with lira-
glutide probably improve weight 
change at 13 months 
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CI: Confidence interval; LDL: low-density lipoprotein; HbA1c: hemoglobin A1c (glycated haemoglobin); HDL: high-density lipoprotein; MD: 
Mean difference; N/A: not available; RCT: randomized, controlled trial; 
 
* Weight change is shown as the adjusted mean weight change. Lower MD means greater weight reduction in the intervention group rela-
tive to the comparison group. 
a Possible attrition bias due to incomplete outcome data 
b Unclear how allocation to treatment was randomized. Unclear whether allocation to treatment was concealed. 
c Conflict of interest, affiliation with pharmaceutical industry and/or study authors received honoraria/financial support  
d Included patients with body mass index below morbidly obese. Unclear whether patients suffered from overweight-related comorbidities. 
e Unclear whether outcome data assessment was blinded 
f High heterogeneity between studies 

Sources: Avenell et al. (2018) Bariatric surgery, lifestyle interventions and orlistat for severe obesity: the REBALANCE mixed-methods 
systematic review and economic evaluation. Health Technol Assess 22(68); Khera et al. (2016) Association of Pharmacological Treat-
ments for Obesity With Weight Loss and Adverse Events: A Systematic Review and Meta-analysis. JAMA 315(22):2424–2434. 
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Lifestyle interventions with surgical treatments vs lifestyle interventions 
alone 

Table 3. Summary of findings for lifestyle interventions with gastric bypass surgery 

Outcomes* 

Anticipated absolute effects 
(95% CI)  

Relative effect 
(95% CI)  

Number of 
participants  

(studies) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
lifestyle 

change only 

Risk with gas-
tric bypass 

Weight 
change 

[kg] 
12 months 
follow-up 

N/A 
MD 23.28 lower 
(25.82 lower to 

20.74 lower)  
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊕⊝ 
MODERATE a,b 

Lifestyle interventions with gastric 
bypass probably improve weight 
change at 1 year 

Weight 
change 

[kg] 
24 months 
follow-up 

N/A 
MD 23.42 lower 
(26.33 lower to 

20.51 lower)  
-  

221 
(4 RCTs) 

16,17,19,32 

⊕⊕⊕⊝ 
MODERATE a 

Lifestyle interventions with gastric 
bypass probably improve weight 
change at 2 years 

Weight 
change 

[kg] 
36 months 
follow-up 

N/A 
MD 21.14 lower 
(24.49 lower to 

17.79 lower)  
-  87 

(2 RCTs) 17,32 
⊕⊕⊕⊝ 

MODERATE a 

Lifestyle interventions with gastric 
bypass probably improve weight 
change at 3 years 

Weight 
change 

[kg] 
48 months 
follow-up 

N/A 
MD 20.00 lower 
(24.00 lower to 

15.23 lower)  
-  91 

(1 RCT) 17 
⊕⊕⊕⊝ 

MODERATE a,c 

Lifestyle interventions with gastric 
bypass probably improve weight 
change at 4 years 

Weight 
change 

[kg] 
60 months 
follow-up 

N/A 
MD 20.23 lower 
(23.75 lower to 

16.71 lower)  
-  131 

(2 RCTs) 17,19 
⊕⊕⊕⊝ 

MODERATE a 

Lifestyle interventions with gastric 
bypass probably improve weight 
change at 5 years 

Total 
cholesterol 

[mmol/L] 
12 months 
follow-up  

N/A 
MD 0.18 lower 
(0.50 lower to 
0.15 higher)  

-  
181 

(3 RCTs) 
16,17,32 

⊕⊕⊝⊝ 
LOW a 

Lifestyle interventions with gastric 
bypass may make no or little dif-
ference to cholesterol at 1 year 

LDL 
cholesterol 

[mmol/L] 
12 months 
follow-up  

N/A 
MD 0.10 lower 
(0.38 lower to 
0.17 higher)  

-  
181 

(3 RCTs) 

16,17,32  

⊕⊕⊝⊝ 
LOW a 

Lifestyle interventions with gastric 
bypass may make no or little dif-
ference to LDL cholesterol at 1 
year 

 HDL 
cholesterol 

[mmol/L] 
12 months 
follow-up  

N/A 
MD 0.23 higher 
(0.16 higher to 

0.30 higher)  
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊕⊝ 
MODERATE a,b 

Lifestyle interventions with gastric 
bypass probably slightly elevate 
HDL cholesterol at 1 year 

Tri- 
glycerides 

[mmol/L] 
12 months 
follow-up 

N/A 
MD 0.44 lower 
(0.64 lower to 

0.23 lower) 
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊕⊝ 
MODERATE a,b 

Lifestyle interventions with gastric 
bypass probably slightly improve 
triglycerides at 1 year 
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Outcomes* 

Anticipated absolute effects 
(95% CI)  

Relative effect 
(95% CI)  

Number of 
participants  

(studies) 

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
lifestyle 

change only 

Risk with gas-
tric bypass 

Systolic 
blood 

pressure 
[mmHg] 

12 months 
follow-up 

N/A 
MD 6.47 lower 
(10.57 lower to 

2.19 lower) 
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊝⊝ 
LOW a,b,d 

Lifestyle interventions with gastric 
bypass may slightly improve sys-
tolic blood pressure at 1 year 

Diastolic 
blood 

pressure 
[mmHg] 

12 months 
follow-up 

N/A 
MD 2.36 lower 
(4.69 lower to 

0.03 lower) 
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊝⊝ 
LOW a,b,d 

Lifestyle interventions with gastric 
bypass may slightly improve dias-
tolic blood pressure at 1 year 

HbA1c 
[%] 

12 months 
follow-up 

N/A 
MD 1.69 lower 
(2.13 lower to 

1.25 lower) 
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊕⊝ 
MODERATE a,b 

Lifestyle interventions with gastric 
bypass probably slightly improve 
plasma HbA1c at 1 year 

Blood 
glucose 
[mmol/L] 

12 months 
follow-up 

N/A 
MD 2.77 lower 
(3.66 lower to 

1.89 lower) 
-  

213 
(4 RCTs) 

16-18,32 

⊕⊕⊕⊝ 
MODERATE a,b 

Lifestyle interventions with gastric 
bypass probably slightly improve 
blood glucose at 1 year 

CI: Confidence interval; LDL: low-density lipoprotein; HbA1c: hemoglobin A1c (glycated haemoglobin); HDL: high-density lipoprotein; MD: 
Mean difference; N/A: not available; RCT: randomized, controlled trial; 
 
* Weight change is shown as the adjusted mean weight change. Lower MD means greater weight reduction in the intervention group rela-
tive to the comparison group. 
a Blinding of patients and personnel not possible due to nature of the intervention. Conflict of interest, affiliation with pharmaceutical indus-
try and/or study authors received honoraria/financial support. 
b Possible reporting bias due to selective outcome reporting 
c Single RCT including small number of patients 
d Low accuracy (non-overlapping CI) of effect estimates 

Source: Avenell et al. (2018) Bariatric surgery, lifestyle interventions and orlistat for severe obesity: the REBALANCE mixed-methods 
systematic review and economic evaluation. Health Technol Assess 22(68) 
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Table 4. Summary of findings for lifestyle interventions with sleeve gastrectomy 

Outcomes* 

Anticipated absolute effects 
(95% CI)  

Relative effect 
(95% CI)  

Number of 
participants  

(studies)  
(references)  

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
lifestyle 

change only 

Risk with 
sleeve gastrec-

tomy 

Weight 
change 

[kg] 
12 months 
follow-up 

N/A 
MD 22.24 lower 
(25.13 lower to 

19.34 lower) 
-  101 

(2 RCTs) 17,20 
⊕⊕⊝⊝ 

LOW a,b 

Lifestyle interventions with sleeve 
gastrectomy may improve weight 
change at 1 year 

Weight 
change 

[kg] 
24 months 
follow-up 

N/A 
MD 18.48 lower 
(22.42 lower to 

14.54 lower) 
-  90 

(1 RCT) 17 
⊕⊕⊝⊝ 

LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may improve weight 
change at 2 years 

Weight 
change 

[kg] 
36 months 
follow-up 

N/A 
MD 17.43 lower 
(21.00 lower to 

13.86 lower) 
-  90 

(1 RCT) 17 
⊕⊕⊝⊝ 

LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may improve weight 
change at 3 years 

Weight 
change 

[kg] 
48 months 
follow-up 

N/A 
MD 17.2 lower 
(21.01 lower to 

13.39 lower) 
-  90 

(1 RCT) 17  
⊕⊕⊝⊝ 

LOW a,c  

Lifestyle interventions with sleeve 
gastrectomy may improve weight 
change at 4 years 

Weight 
change 

[kg] 
60 months 
follow-up 

N/A 

MD 13.46 
higher 

(17.03 lower to 
9.88 lower) 

-  90 
(1 RCT) 17 

⊕⊕⊝⊝ 
LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may improve weight 
change 5 years 

Total 
choles-

terol 
[mmol/L] 

12 months 
follow-up  

N/A 
MD 0.12 higher 
(0.34 lower to 
0.58 higher) 

-  90 
(1 RCT) 17  

⊕⊕⊝⊝ 
LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may make little or no 
difference to total cholesterol at 1 
year 

LDL 
choles-

terol 
[mmol/L] 

12 months 
follow-up  

N/A 
MD 0.17 higher 
(0.25 lower to 
0.59 higher) 

-  90 
(1 RCT) 17 

⊕⊕⊝⊝ 
LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may make little or no 
difference to LDL cholesterol at 1 
year 

 HDL 
choles-

terol 
[mmol/L] 

12 months 
follow-up  

N/A 
MD 0.19 higher 
(0.09 higher to 

0.29 higher) 
-  90 

(1 RCT) 17 
⊕⊕⊝⊝ 

LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may slightly elevate 
HDL cholesterol at 1 year 

Tri- 
glycerides 

[mmol/L] 
12 months 
follow-up 

N/A 
MD 0.42 lower 
(0.82 lower to 

0.02 lower) 
-  90 

(1 RCT) 17 
⊕⊕⊝⊝ 

LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may slightly improve 
triglycerides at 1 year 



 

 28  Supplement 2. Summary of Findings 

Outcomes* 

Anticipated absolute effects 
(95% CI)  

Relative effect 
(95% CI)  

Number of 
participants  

(studies)  
(references)  

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
lifestyle 

change only 

Risk with 
sleeve gastrec-

tomy 

Systolic 
blood 

pressure 
[mmHg] 

12 months 
follow-up 

N/A 
MD 1.20 lower 
(7.75 lower to 
5.35 higher) 

-  90 
(1 RCT) 17 

⊕⊝⊝⊝ 
VERY LOW a,c,d  

We are uncertain whether lifestyle 
interventions with sleeve gastrec-
tomy improve systolic blood pres-
sure at 1 year 

Diastolic 
blood 

pressure 
[mmHg] 

12 months 
follow-up 

N/A 
MD 0.90 higher 
(2.84 lower to 
4.64 higher) 

-  90 
(1 RCT) 17 

⊕⊝⊝⊝ 
VERY LOW a,c,d  

We are uncertain whether lifestyle 
interventions with sleeve gastrec-
tomy improve diastolic blood 
pressure at 1 year 

HbA1c 
[%] 

12 months 
follow-up 

N/A 
MD 1.50 lower 
(2.18 lower to 

0.82 lower) 
-  90 

(1 RCT) 17 
⊕⊕⊝⊝ 

LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may slightly improve 
plasma HbA1c at 1 year 

Blood 
glucose 
[mmol/L] 

12 months 
follow-up 

N/A 
MD 1.95 lower 
(3.4 lower to 0.5 

lower) 
-  90 

(1 RCT) 17 
⊕⊕⊝⊝ 

LOW a,c 

Lifestyle interventions with sleeve 
gastrectomy may slightly improve 
blood glucose at 1 year 

CI: Confidence interval; LDL: low-density lipoprotein; HbA1c: hemoglobin A1c (glycated haemoglobin); HDL: high-density lipoprotein; MD: 
Mean difference; N/A: not available; RCT: randomized, controlled trial; 
 
* Weight change is shown as the adjusted mean weight change. Lower MD means greater weight reduction in the intervention group rela-
tive to the comparison group. 
a Blinding of patients and personnel not possible due to nature of the intervention. Conflict of interest, affiliation with pharmaceutical indus-
try and/or study authors received honoraria/financial support. 
b Low accuracy (non-overlapping CI) of effect estimates 
c Single RCT including small number of patients 
d Low precision (wide CI) of effect estimates 

Source: Avenell et al. (2018) Bariatric surgery, lifestyle interventions and orlistat for severe obesity: the REBALANCE mixed-methods 
systematic review and economic evaluation. Health Technol Assess 22(68) 
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