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Introduction
Obesity is on the rise in Canada, affecting at least 
18% of Canadians.1 Individuals with obesity are at 
risk of and experience a number of health 
co-morbidities, reduced life expectancy, and 
poorer quality of life.2–7 Persons in higher obesity 
classes, when considering the World Health 
Organization (WHO) classification of weight status 
(class I: body mass index (BMI) of 30–34.9 kg/m2, 
class II: BMI of 35–39.9 kg/m2; class III: BMI of 
>40 kg/m2), experience lower quality of life and 
greater risk of co-morbidities5,8 compared to those 
with lower BMI. From a public health standpoint, 
obesity is a costly condition.6,9

People seek out weight management 
programmes often with the primary goal of 

reducing their weight.10 Reduction of body weight 
by 5%–7% has been shown to improve general 
health,11 which supports weight management as 
a remedy for obesity. There exists a range of 
weight management options, including surgical, 
pharmacological, dietary and behavioural 
interventions, and approaches that combine 
multiple interventions. Many of these interventions 
can be sought in Canada, either commercially 
(e.g. dietary or behavioural programmes such as 
Weight Watchers) or through hospital-based 
programmes (e.g. bariatric surgery and medically 
supervised dietary programmes). Interventions 
vary in the benefits, risks and cost to the patient 
and in terms of contact required with health 
professionals.
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Well-established weight management 
interventions have undergone systematic 
reviews.12 However, this information is 
not compiled across interventions or 
readily accessible to clinicians and 
patients making it more difficult for 
patients to gain a clear understanding of 
the risks and benefits of various 
treatments. It is also overly burdensome 
for clinicians with limited time and 
multiple demands to maintain up-to-date 
knowledge on the effectiveness and risks 
of various interventions.13

This gap hinders shared decision-
making, a patient-centred approach that 
emphasises fully informing and 
engaging the patient in their health-care 
decisions.14,15 It involves the patient and 
clinician sharing ‘the best available 
evidence when faced with the task of 
making decisions and where patients 
are supported to consider options, to 
achieve informed preferences’.16 Shared 
decision-making is associated with 
improved treatment outcomes and a 
reduction in medical costs.15 It is 
considered especially useful for illnesses 
that are severe and chronic and when 
multiple treatment options are available 
with no obvious treatment choice,17,18 
making it well suited to the selection of 
a weight management treatment option. 
To support shared decision-making, 
patient decision aids have been 
developed that highlight patient 
preferences, values, and trade-offs of 
different treatment options.19–22 
Randomised controlled trials of decision 
aids have shown that utilising these 
tools led to patients feeling more 
informed and clear about personal 
values in relation to treatment, 
becoming more active in the decisional 
process, and less undecided about 
treatment.19 Explicit presentation of 
treatment successes and associated 
risks also provided a more accurate 
understanding of risk. For instance, 
decision aid use was related to reduced 
selection of major elective invasive 
surgery compared to more conservative 
treatment options. Methods of value 
clarification in decision aids have also 
been examined, with the listing of pros 
and cons as the most commonly used, 
followed by prioritisation and rating 
scales.23

Weight Management Options
Surgical interventions
A number of bariatric surgery procedures 
are currently in use including the  
roux-en-y gastric bypass (RYGB), sleeve 
gastrectomy (SG), adjustable gastric 
banding (AGB), and biliopancreatic 
diversion with or without duodenal 
switch. Of these, the RYGB is considered 
to be the ‘gold standard’, and the 
surgery is most commonly used in 
Canada and the United States.24–26 The 
RYGB is an irreversible procedure, which 
leads to restriction of food intake and 
malabsorption of food consumed.24 
Typically done laproscopically, staples are 
used to first create a 15- to 30-mL 
gastric pouch. The jejunum, part of the 
small intestine, is then divided and 
connected to the gastric pouch, 
effectively bypassing sections of the 
small intestine. The SG was first 
introduced as the initial step in a staged 
approach to the RYGB and 
biliopancreatic diversion in 1988.27 The 
SG leads to the restriction of food intake 
via the creation of a gastric sleeve but, 
unlike the RYGB, does not involve 
malabsorption as the small intestine 
remains fully intact. Although the RYGB 
is well researched and considered to be 
the standard of practice, in preliminary 
studies, the SG has yielded similar 
weight loss outcomes and, thus, may be 
performed in cases where the RYGB is 
contraindicated.28

Dietary-focused interventions
Most medically supervised dietary-
focused programmes are based on the 
principle of caloric restriction, which over 
time is believed to result in weight loss 
due to the creation of an energy 
deficit.6,29 The extent to which intake is 
restricted varies (e.g. low-calorie diet vs 
very low–calorie diet (VLCD)), as does 
the method of creating an energy deficit 
(e.g. diets that specifically restrict the 
intake of fat, carbohydrates, or both).30 
VLCDs are defined as intake of 
<800 kcal/day, whereas other diets focus 
on the proportion of protein versus 
carbohydrate intake while lowering 
overall calorie intake.31 Ongoing medical 
supervision is necessary for programmes 
with greater restriction. Meal replacement 
drinks and food bars are also used as 

they are nutritionally balanced and assist 
patients in managing portion size. Many 
dietary interventions are combined with 
physical activity to maximise energy 
expenditure.32

Behavioural and lifestyle 
interventions
Behavioural and lifestyle interventions, 
which for the purposes of this article 
include behavioural interventions that 
extend beyond dietary-only programmes, 
are important components of weight 
management treatment as non-
adherence to recommendations and 
other lifestyle factors (e.g. sedentary 
lifestyle and other health behaviours) are 
often significant barriers to weight 
management. Behavioural interventions 
are essential for long-term maintenance 
of weight loss and prevention of weight 
regain.33 Most weight management 
interventions, be it surgical or dietary, 
involve some behavioural intervention 
where the individual is counselled 
regarding health behaviours that might 
support or hamper weight reduction.34 
Intervention to address psychosocial 
elements such as emotional issues that 
maintain dysfunctional eating may also 
be involved.35 Behavioural modification 
programme components often include 
self-monitoring (i.e. tracking health 
behaviours) and stimulus control (i.e. 
managing the environment to alter 
behaviour).36 Exercise training is another 
common component and goal in 
behavioural interventions.37 Specific 
interventions used often include 
motivational interviewing and cognitive 
behavioural therapy.6,38

Review Objective
The objective of this article is to 
synthesise existing empirical knowledge 
on the treatment effectiveness, health 
benefits, risks, and patient experiences 
of those weight management options 
presently available at a hospital-based 
weight management programme in 
Ottawa, with the aim of facilitating the 
process of shared decision-making. This 
review is a synthesis of the literature and 
is not a systematic review. Two known 
decision aids for bariatric surgery and 
weight loss diets currently exist (e.g. 
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‘should I have weight loss surgery?’: 
http://www.healthwise.org). Each is a 
stand-alone decision aid and does not 
assist the patient and clinician in 
comparing various weight management 
options. A decision aid including the 
different weight management treatments 
and their unique benefits and risks would 
likely be helpful in facilitating shared 
decision-making. This review is a crucial 
first step in the development of a patient 
decision aid39 to be used at this site and 
subsequently could be adapted for use 
at other similar programmes in Ontario 
and elsewhere.

Methods
Inclusion–exclusion criteria and 
procedure
This review included previous reviews 
(systematic and non-systematic) related 
to weight management in adults aged 
18 years and over, published in English, 
on one or more of the following 
treatments: RYGB, SG, dietary-focused 
interventions, and other behavioural and 
lifestyle interventions. These treatments 
were included as they are most relevant 
to the treatment options offered at The 
Ottawa Hospital (TOH). Treatments not 
included in the scope of this review 
included other bariatric surgery 
procedures, pharmacotherapy, 
commercial weight loss programmes, 
and nutritional supplements; these were 
excluded due to lack of evidence on 
effectiveness (e.g. nutritional 
supplements), lack of availability in 
Canada (e.g. pharmacotherapy), and 
incompatibility with hospital-based 
outpatient weight management 
programmes (e.g. AGB and commercial 
weight loss).40 No limits were set in terms 
of behavioural and lifestyle interventions.

A search for relevant review articles 
was conducted in the following 
databases: Medline, Web of Science, 
Cochrane, and PsycInfo from 1999 to 
2014. The following search terms were 
used: weight loss, weight management, 
bariatric surgery, obesity treatment,  
roux-en-y, gastric sleeve, meal 
replacement, very low carbohydrate diet, 
very low energy diet, very low calorie 
diet, very low fat diet, lifestyle/behavioural 
program/intervention/treatment, patient 
experiences, patient expectations, 

patient costs. Search terms were kept 
broad given the focus of this review on 
other reviews. A mix of systematic 
reviews, meta-analyses, and narrative 
reviews were included as identified by 
two researchers; a third researcher was 
also consulted to ensure that key articles 
were captured in the search.

Due to limited number of reviews 
related specifically to patient experiences 
and values in weight management, the 
literature search on this topic was 
expanded and considered non-review 
articles. Information from seven such 
articles was included to provide some 
preliminary knowledge on patient 
experiences of weight management 
treatments. Non-review literature was 
also consulted related to psychological 
outcomes to weight management 
treatments as these have also been less 
well researched.

The articles were reviewed according 
to topics for critical comparison across 
weight management options and 
included four broad areas: weight loss, 
other health benefits, risks and barriers, 
and patient experiences. The topic of 
other health benefits consisted of the 
literature related to type 2 diabetes, 
cardiovascular risk factors, sleep apnoea, 
and psychosocial benefits. The topic 
risks and barriers was further organised 
into mortality and complications, possible 
negative outcomes, attrition and 
adherence, and financial cost to patient. 
Topics considered to be important for 
treatment decision-making were 
generated from the existing literature 
about the treatment options themselves 
and also from patient preferences 
highlighted in the shared decision-
making literature.

Results
Results are organised according to the 
topic across the weight management 
options included in this review.

Weight loss
Bariatric surgery, dietary programme, 
and behavioural or lifestyle modification 
differ in the short-term percentage weight 
loss and long-term maintenance of 
weight loss. Method of reporting 
percentage weight loss was inconsistent 

across studies,11,12 where bariatric 
surgery outcomes tended to be reported 
in percentage of excess body weight loss 
(EWL), while dietary and behavioural 
programme outcomes were reported in 
percentage of initial body weight loss 
(IWL). Other studies also utilised 
percentage reduction of BMI, change in 
BMI class, and change in kilograms or 
pounds. For the purposes of 
comparison, percentage EWL and IWL 
will be used in this article (refer to Table 1 
for details).

When comparing bariatric surgeries to 
non-surgical interventions, reviews show 
greater weight loss with bariatric 
surgeries at 2 years and up to 8 years, 
particularly for RYGB.92,93 Less is known 
about the weight loss outcomes for SG 
as compared to RYGB after 
1–2 years.12,24,28 Overall, evidence for 
EWL beyond 5 years post-surgery for 
both RYGB and SG is limited.

In terms of dietary programmes, 
VLCDs have received an abundance of 
research support,31,46,55 and percentage 
IWL appears to plateau with VLCD 
between 2 and 5 years at 3%–6%.46,51 
Additionally, low-carbohydrate–high-
protein (LCHP) diet appears to lead to 
greater IWL compared to low-fat diet 
(LFD) at 6 months.29,47

Reviews consistently demonstrate that 
weight loss in surgery and dietary 
programmes can be augmented and 
better maintained when combined with 
lifestyle and behavioural 
interventions.32,55–59 This finding is 
particularly true when behavioural 
change also involves the bolstering of 
social support, such as that offered 
through a support group.56,60

In terms of behavioural and lifestyle 
modification alone, studies show 
significant results especially when 
programmes involve multiple 
components such as diet, exercise, and 
motivational enhancement.6,13,38,48,53,54 In 
the context of dietary change, 
behavioural interventions specifically 
focusing on self-monitoring, relapse 
prevention, and prompting behavioural 
change lead to greater weight loss.88 
Mode of delivery for the behavioural 
intervention may affect weight loss and 
maintenance. Greater patient contact 
(face to face vs phone vs online)  
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Table 1 

Benefits, risks, and other issues across weight management treatment option

Outcomes Weight management treatment options

  Surgical Dietary Behavioural

Weight loss At 6 months
 �R YGB 55%–62% ↓ EWL41,42

 � SG 35%–60% ↓ EWL24,41,43

At 1 year
 R YGB 51%–76% ↓ EWL26,42

  SG 63% ↓ EWL44

At 3–5 years
 R YGB 53%–94% ↓ EWL24,26,41,45

  SG 61%–81% ↓ EWL41

At 10 years
 R YGB 52% ↓ EWL45

At 6 months29,46,47

  Low-calorie diets 5%–9% ↓ IWL
  VLCD ↓ 16% IWL
At 1 year
 � VLCD showed greatest %IWL 

compared to other diets,48 about 
10%46

 � Maintained with meal 
replacements 7%–8% ↓ IWL49,50

At 4–5 years
  VLCD 3%–6% ↓ IWL46,51

At 1 year, 10% ↓ IWL52

At 3 years, 5%–7% ↓ IWL41,42

Better weight loss and maintenance 
with:
 � Multi-component 

programmes6,13,48,53,54

 �I n-person contact with health 
provider as compared to 
telephone or online support36

Dietitian counselling combined with 
physician monitoring more effective 
than physician care alone34

  Better weight loss maintenance when combined with behavioural 
intervention32,55–59 or weight loss support group56,60

 

Type 2 diabetes At 1 year
 �R YGB resolution of type 2 diabetes 

41%–78%26,42,61,62

 � SG 26%–64% resolution of type 2 
diabetes62

 �R YGB reduces risk of developing 
type 2 diabetes61,63

VLCD improves glucose control and 
reduces risk of developing type 2 
diabetes32

Inconsistent evidence for resolution 
of type 2 diabetes59,64

Improves glucose control in type 2 
diabetes65

No evidence for resolution of type 2 
diabetes65

Cardiovascular 
risk factors

At 1 year
 �R YGB 47%–60% improvement and 

23%–88% resolution of 
hypertension; 29%–49% 
improvement and 60%–83% 
resolution of lipid disease42

 � SG 7%–55% improvement and 15%–
93% resolution of hypertension;52 
42%–84% resolution or improvement 
of lipid disease44

 �I mprovement in cardiac structure, for 
example, left ventricular hypertrophy 
and reduction of left atrial size66

LCHP diet – improvement in lipid 
profiles and cardiovascular risk, 
more effective than low-fat diets29

At 6 months, LCHP diet showed 
greater improvement in 
cardiovascular risk than LFD29

At 5 years, improvement maintained 
LCHP diet29

VLCD – improvement in 
hypertension32

At 3 years, improvement in 
hypertension and lipid levels65,67,68

  Reduced improvements over longer term; further study required to understand relationship between weight and 
hypertension69

Sleep apnoea RYGB 70% resolution, 32%–88% 
improvement70

SG 39%–86% improvement or 
resolution53,71

VLCD – improvement in sleep 
apnoea32

No evidence

Psychosocial 
benefits

Improvements in disordered eating35,57 
including binge eating and purging 
behaviours,57 chronic pain,57 sexual 
satisfaction, depression, health-related 
quality of life,57 self-esteem, 
occupational status71

VLCD – reduced binge eating 
symptoms; effect on other 
disordered eating (e.g. restrictive) 
not known32

Dietary interventions in general:
 �I mprovement in body image, 

quality of life
 � No change or improvement in 

depressive symptoms72

Improvement in eating behaviours,35 
cardiovascular fitness, muscle 
strength, lean body mass,33 self-
esteem, body image73

Reduced knee pain and improved 
gait and physical functioning for 
programmes focusing on behaviour 
change for exercise and diet74,75

(Continued)
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Outcomes Weight management treatment options

  Surgical Dietary Behavioural

Mortality and 
complications

Mortality: RYGB 0.1%–0.5%;26,42 SG 
0.2%52,76

RYGB re-operation rate 12%–19%26

Major complications less frequent in 
SG (5%) compared to RYGB (11%)77

RYGB complications13,24,41,77–79

 � 14%–20% long-term complications
 � 2% complications required 

hospitalisation, most common: 
anastomotic strictures, GI bleeding, 
internal hernias

 � Bowel obstruction, anastomotic 
leak, sepsis, nutritional deficiencies, 
osteoporosis, stomach ulceration, 
gallstones, diarrhoea

 �I ron deficiency 15% (vs 2% iron 
deficiency for non-surgical)

SG complications41,52,80

 R ate 0%–24%
 � SG short-term complications: 

anastomotic leak (2%–3%), dietary 
intolerance, stoma stenosis

LCHP diet – constipation (68%), 
headache (60%), halitosis (38%), 
muscle cramps (35%), diarrhoea 
(23%), general weakness (25%), skin 
rash (13%)47

LFD – constipation (35%),  
headache (40%), halitosis (8%), 
muscle cramps (7%), diarrhoea 
(7%), general weakness (8%), no 
skin rash47

Post diet risks are less known

Minor risks associated with 
exercise37

Possible 
negative 
outcomes

Risk of depression and suicidality 
(4.1/10,000 persons)57,71

Loose skin (70%)81

Long-term disordered eating and 
poorer food choices post-surgery82

Dissatisfaction related to not meeting 
weight loss and benefit 
expectations71,83,84

Feeling unprepared for extreme 
psychosocial and lifestyle changes 
post-surgery85

VLCD – during diet – VLCD – 
symptoms of depression and  
anxiety possible, especially when 
programme does not include 
behavioural component86,87

Not documented

Attrition and 
adherence to 
programmes

Missed appointments 65%–72%82

Non-adherence to instructions 39%–
57%82

Retention in post-surgery behavioural 
management 80% at 1 year58,82

Across diets attrition of 29% at 
1 year46

VLCD 23% drop out32

Meal replacement diets dropout 
lower than reduced calorie diets at 
1 year50

LCHP diet completion better than 
LFD29,30

Dropout at completion 16%88

Completion rate of 50%–97%65

Attrition related to difficulties with 
exercise component89

Financial cost to 
the patient

Average cost for surgical programme 
at TOH:
 � CAD$300 for meal replacement 

drinks (3 weeks pre-surgery)
 � CAD$60 for protein supplements 

(6 weeks post-surgery)
 � CAD$60/month over patient’s life, 

for nutritional supplements
 � 4 weeks medical leave or unpaid 

time-off for surgery and recovery
 � Minimum six appointments pre-

surgery and 5-year follow-up

Average cost for VLCD with meal 
replacement drinks at TOH:
 � CAD$800 for 6 weeks, or 

CAD$1,400 for 12 weeks, 
programme depending, for meal 
replacements drinks

 � 26 weeks of group meetings and 
weekly medical appointments ( 
3-h commitment per week)

Average cost for programmea at 
TOH:
  No specific monetary cost
 � At least six appointments on 

monthly basis with dietitian and 
physician

Table 1 (Continued)

(Continued)
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seems to improve weight loss 
maintenance.24,26,41,45 Delivery of multi-
component programmes by dietitian and 
physician, versus physician alone, also 
led to improved outcomes.34 The focus 
of content was also important. For 
instance, when the content was focused 
on behaviour modification rather than 
simply education, weight loss and 
maintenance was greater up to 1-year 
post-intervention.36

Other Medical Benefits
Type 2 diabetes
Treatment of obesity has been shown to 
confer benefit to related health problems 
such as diabetes and hypertension. 
Prevention and resolution of diabetes 
post-RYGB were related to substantial 
and sustained weight loss (i.e. >33% 
total body weight, 30% BMI decrease 
from baseline, and >2–10 years). Bariatric 
surgeries are associated with the 
resolution of pre-surgical type 2 
diabetes26,42,61,62 and improvement in 
glucose control,94 with extent being 
related to the amount of weight lost.63 In 
terms of dietary programmes, those 
involving meal replacements appear to 
offer a promising strategy for 
management of type 2 diabetes rather 
than resolution of the condition,40,95 by 
limiting food choices, controlling portion 
size, and caloric intake and also 
preventing macronutrient 
deficiencies.95,96 In general, studies 
suggest that 10% IWL can lead to a 

positive effect on diabetes status, with 
combined dietary and behavioural 
approaches showing the best effect.54 
Resolution of diabetes after dietary or 
behavioural programmes has been 
studied less (refer to Table 1 for 
details).48,94

Cardiovascular risk factors
Improvement in specific cardiovascular 
disease risk factors has been found 
including for lifestyle interventions67 but 
tends to be less significant than that of 
diabetes. Although the amount of 
improvement tends to relate to the 
amount of weight lost,42,66 this 
relationship remains unclear.31,32,97 More 
recent evidence suggests that 
improvements in hypertension and lipid 
disease may be dependent on reaching 
>5% IWL.97–99 These findings would 
suggest that improvement in 
cardiovascular risk with behavioural 
modification does not require significant 
weight loss.32

Sleep apnoea
Sleep apnoea is another serious health 
condition that tends to remit after 
bariatric surgery.70 Dietary programmes, 
namely, VLCD, also lead to 
improvements in sleep apnoea,32 specific 
rates not identified. Evidence for 
improvement in sleep apnoea with 
behavioural or lifestyle interventions was 
not found.

Psychosocial benefits
Weight management treatment is also 
associated with positive changes in 
psychosocial factors (see Table 1 for 
details). In terms of bariatric surgeries, 
greater benefits have been found with 
participation in a post-surgical 
behavioural programme.58 The  
literature, however, is mixed with  
regard to the impact of psychosocial 
factors on predicting post-surgical 
outcomes.60,100 These reviews 
found that while personality factors  
do not independently predict post-
operative weight loss, they may  
play an indirect role in both 
psychological and behavioural 
adjustment during the post-operative 
period. These reviews also concluded 
that aside from psychosocial  
predictors, pre-surgical BMI and  
pre-operative weight loss were 
negatively and positively associated  
with post-operative outcomes, 
respectively.60,100

There is also evidence in support of 
psychosocial benefits for both dietary 
and behavioural interventions; these 
benefits are related to the degree of 
weight loss.32 Improvements in physical 
functioning found for behavioural 
programmes seem to be particularly 
related to the exercise component,37 
which also helps to prevent further 
weight gain.33 Limited evidence exists 
related to the benefits for occupational 
functioning.

Outcomes Weight management treatment options

  Surgical Dietary Behavioural

  Appointments at TOH are covered under provincial health plan but are associated with other costs (e.g. time away 
from work, transportation, parking, and child care)

Patient 
experience of 
treatment

RYGB (80%) greater satisfaction 
compared to other surgeries90

Misconception of seeing bariatric 
surgery as a cure and preferring  
non-active role90

Common difficulties in LFD: 
controlling eating when hungry, 
motivation to eat healthily, using 
food as reward91

Common preference in LFD: when 
patients were ‘doing it on their own’ 
and in research programme91

Limited knowledge

GI: gastrointestinal; EWL: excess body weight loss; IWL: initial body weight loss; LCHP: low-carbohydrate–high-protein; LFD: low-fat diet; RYGB:  
roux-en-y gastric bypass; SG: sleeve gastrectomy; VLCD: very low–calorie diet.
aCosts and appointments are approximates and may differ across patients.

Table 1 (Continued)
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Risks and Barriers
Mortality and complications
In the case of surgery, laparoscopic 
procedures have been found to be safer 
than open bariatric surgery,101 and most 
procedures are now conducted in this 
fashion. Clinics conducting a higher 
number of surgical procedures tend to 
have lower mortality and complication 
rates. The same is true for those centres 
certified as Bariatric Surgery Centers of 
Excellence as compared to uncertified 
surgical sites.102 Risk is reduced with a 
surgeon volume of at least 25 cases per 
year.103 It is also important to consider 
the types of complications that arise. For 
instance, RYGB complications include 
bowel obstruction, anastomotic leak, and 
sepsis. Less is known about 
complications for SG (see Table 1 for 
details). Although more is known about 
risks with surgical as compared to non-
surgical treatments, a review did show 
surgical treatments (e.g. RYGB and SG) 
to pose a greater range of complications 
relative to non-surgical treatments.

In terms of dietary programmes, 
possible side effects of medically 
supervised VLCDs and LCHP diets are 
similar and seem most common during 
periods of rapid weight loss. Side effects 
are usually mild (e.g. fatigue, 
constipation, nausea, and diarrhoea) and 
can generally be well managed although 
there are more significant risks, such as 
increased risk of gallstones.59 Diets 
involving restriction of carbohydrates and 
a focus on protein intake are known as 
ketogenic diets and are also associated 
with a range of side effects. Cholesterol 
and low-density lipoproteins were found 
to decrease with prolonged protein 
intake (see Table 1 for details).47 Similar 
side effects and safety concerns were 
reported of a dietary regimen involving 
meal replacements.49 Long-term issues 
with LCHP diets are less well known, and 
most studies on the effect of LCHP diets 
involve time frames of only 12 months. 
Risks associated with behavioural 
programmes are minor and, if any, 
typically linked to exercise.

Possible negative outcomes
Disordered eating has been noted after 
long-term follow-up post-surgery,104 
although may or may not be related to 

pre-surgery eating pathology.57 Another 
possible post-surgical outcome involves 
increased risk of depression and 
suicidality.105 Specifically, studies in the 
area of bariatric surgery have found that 
relative to the reduction in mortality rates 
associated with cardiovascular illness 
following weight loss surgery, the risk of 
death due to emotional causes tends to 
rise. Several researchers have found that 
suicide rates in bariatric surgery 
populations are significantly higher than 
that of the general population, with some 
studies citing that suicide attempts are 
as much as 73 times greater among 
post-surgical patients.106,107 Some of the 
possible explanations for this statistic 
include the finding that bariatric surgery 
patients tend to have higher levels of pre-
surgical psychopathology and/or 
personality characteristics that 
predispose them to suicide risk,105 that 
post-surgical body image may not live up 
to pre-surgical expectations,108 and that 
post-operative change in 
psychopharmacokinetics may alter the 
efficacy of psychotropic medications.105 
Research has shown that those on VLCD 
may be at greater risk of developing 
depressive symptoms than those 
undergoing RYGB.32 Also for VLCD, 
binge eating symptoms were shown to 
be reduced, but restrictive or other 
disordered eating was not measured.86,88

Attrition and adherence to 
programmes
Attrition rates have been particular 
concerns for dietary programmes. In 
VLCDs, attrition rates appear to be 
higher in the follow-up phase rather than 
during the VLCD period.49 However, for 
patients who dropped out of VLCD in the 
initial phase of the programme, reasons 
included distaste, poor adherence to the 
diet, and work schedule, rather than due 
to side effects of the diet. When 
combined with behavioural modification, 
attrition to VLCD was reduced.32 Related 
to adherence to dietary regimen, satiety 
and appetite also play a role. This area is 
only beginning to be investigated in 
terms of how sensory signals change as 
carbohydrates are being restricted.30 At 
this time, it is thought that protein has 
greater satiety effect and, thus, is a 
helpful feature of LCHP diets.29,30 In 

general, there has been suboptimal 
reporting of attrition in weight loss 
interventions (see Table 1 for further 
details).109 Consequently, although much 
has been studied with regard to the 
correlates of non-adherence and/or 
attrition, very little has been investigated 
in terms of the rates of attrition across 
various programmes.

Financial cost to the patient
In terms of barriers to using certain 
weight management programmes, cost 
may play an important role in surgical 
and dietary programmes. Surgical 
options require frequent appointments 
with multiple care providers, travel costs 
to medical appointments, financial cost 
of about 4 weeks’ time away from work 
post-surgery, as well as the cost of 
vitamin and mineral supplement likely for 
the rest of the patient’s life. The cost 
associated with the pre- and post-
operative health care itself (i.e. physician 
visits, surgery, and hospital stay), 
however, is covered by the Ontario 
provincial health-care plan.

VLCDs also require the monitoring of 
physicians and likely other health 
providers during the diet period, a cost 
that is covered by provincial health plans 
in Canada but would typically cost 
around CAD$3,500 over 6 months in the 
United States. Liquid meal replacements 
are also used as part of a VLCD, as is 
done at TOH, and requires similar 
financial cost to the patient. Information 
on financial barriers of behavioural and 
lifestyle programmes are lacking, 
although it is likely that the cost is 
comparably lower than surgery and 
dietary programmes in the case of the 
programme being offered within the 
hospital setting (as compared to private 
or commercial programmes). Research 
has shown practical issues such as need 
to travel to a clinic, financial difficulties, 
and cost for treatment as related to 
attrition.110

Patient Experiences
Research on patient experiences relevant 
to treatment decision-making such as 
patient satisfaction, expectations, pre-
weight loss reasons or assumptions, and 
patient values and preferences was 
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limited (see Table 1 for further details).10 
Patients may feel ambivalent about 
health needs and, as a result, be 
reluctant to seek or use relevant 
services.111 Another patient experience is 
that of feeling personally responsible for 
the condition and feeling a sense of 
stigma and helplessness.111

With regard to patient goals and 
expectations prior to attempting weight 
loss, one study showed that realistic 
goals were not related to weight loss 
outcomes nor was receiving the 
treatment option that the patient 
preferred.112 Other studies found a 
complex relationship between weight 
loss goal, effort, and distress,113 such 
that patients tended to have 
unrealistically high weight loss goals and 
that this was unrelated to distress and 
only weakly related with behavioural 
efforts or weight outcomes. A systematic 
review of the literature on weight loss 
expectations and various outcomes also 
showed inconsistencies.114 Overall, 
satisfaction appears to be related to the 
amount of weight loss and health 
benefits.71

In terms of dietary programmes, 
patient satisfaction has been linked to 
weight loss and improved health 
status,115 which was also related to 
improved diet, increased physical activity, 
and improved body image. Some 
individuals reported preferring weight 
loss regimens that involved less 
monitoring.91 In a review of bariatric 
surgery research, Coulman et al.116 
demonstrated that patient-reported 
outcomes are underused, leading to 
limited understanding about 
psychosocial issues, body image, and 
eating behaviours for patients post-
surgery.

Discussion
This review identified some general 
trends related to weight loss outcomes, 
benefits, risks, and barriers for weight 
management options. Overall, bariatric 
surgeries have received the greatest 
research attention; have been associated 
with the greatest weight loss and 
physical health benefit; and yet also 
come with greater risk, complications, 
and financial barriers to treatment. 

Dietary weight management programmes 
also tend to lead to significant weight 
loss and health benefits but to a lesser 
extent than surgery; they have fewer and 
short-term risks and complications. A 
more significant barrier for dietary 
programmes may be adherence to 
treatment. Behavioural and lifestyle 
interventions have received the least 
research attention, show mixed weight 
loss outcomes alone but significant 
results when in combination with dietary 
or surgical options, and are the lowest 
risk. Patient experiences of weight 
management options are mixed and not 
well understood.

Limitations of the review
As with any critical review, comparability 
of studies is a concern. This article 
reviewed existing reviews, for which, the 
quality of the reviews and studies 
included varied. For instance, no 
randomised control studies on SG and 
improvement of lipid disease have been 
published, and thus, the systematic 
review was based on case series and 
non-randomised trials.44 This review is 
also limited to the types of treatments 
offered at TOH, which, although similar 
to many hospital-based weight 
management programmes in Ontario and 
elsewhere, did not include community-
based commercial programmes, privately 
funded surgical procedures (i.e. AGB), or 
pharmacological options. Informed 
decision-making needs to take into 
account the availability and feasibility of 
treatment options, and thus, adaptation 
of any decision tool developed from 
these findings would be required for 
other sites.

Important limitations to the existing 
literature are inconsistencies in patient 
selection, duration of follow-up, and 
measurement of outcomes, in addition to 
limited data that permitted direct 
comparison of various treatment 
modalities. For instance, reviews did not 
consistently report sample BMIs which 
may lead to misleading conclusions 
about treatment options, as it is likely 
that individuals with BMI between 30 and 
35 kg/m2 vary from those with 
BMI > 40 kg/m2. There are also important 
distinctions with regard to how weight 

loss is represented. Specifically, EWL 
takes into account the height and weight 
of the individual via the ideal body weight 
(as based on the Metropolitan Life 
Tables, 1979), while IWL does not. Thus, 
EWL numerically under-represents the 
amount of weight lost. Comparability 
across studies on behavioural and 
lifestyle modification can also be 
problematic, such that the type and 
content of behavioural interventions vary 
to a greater degree as compared to 
bariatric surgeries where procedures are 
protocol based. This variability may lead 
to difficulty in interpreting and 
synthesising outcomes from behavioural 
interventions, possibly deflating positive 
benefits. Notably, a review of outcomes 
for weight management treatments93 
collapsed all non-surgical options in their 
comparison. Research on surgical 
interventions may have also included 
behavioural interventions (via 
psychological and dietitian consultation), 
although this was rarely described. 
Another possible confound is whether 
differences in findings are a result of 
differences in health-care systems, 
patient populations, or the procedures 
themselves.26 For instance, AGB studies 
originated in Europe, while RYGB tended 
to originate in the United States. Studies 
involving follow-up periods post-surgery 
tended to lack information regarding 
attrition at follow-up and for 10 years 
post-surgery.117 Overall, most studies on 
weight loss outcomes focused on the 
first 3 years, which greatly limits our 
understanding of long-term 
consequences for decision-making.118

Implications for future research
Despite the understanding that multi-
modal weight management treatments 
tend to be more effective than stand-
alone treatments, the research literature 
has yet to reflect this as the bulk of 
studies and reviews focused on one 
treatment type alone. Certain studies 
have attempted to compare across 
treatment options35 such as by 
examining the effect of surgical as 
compared to psychosocial programmes 
on disordered eating patterns. However, 
these studies neglected to address the 
behavioural changes that were likely 
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promoted within the surgical option. 
Research on patient experiences is 
seriously limited. Within studies focused 
on bariatric surgery, most research 
focused on psychosocial variables and 
how these factors predict weight loss 
outcomes. Most bariatric surgery studies 
focused on post-surgical variables rather 
than measuring other patient variables 
(e.g. goals, assumptions, and values) at 
the outset, which would be helpful in 
gaining a greater understanding of how 
patients make decisions regarding 
weight management. Along these lines, 
there remains a need to study 
psychological factors using controlled 
randomised trials to better understand 
how such factors might facilitate or 
constrain improvements in physical and 
mental health related to weight 
management.

Implications for shared decision-
making
Based on existing knowledge on weight 
management options, treatment 
decision-making may be understood as 
trade-offs in known benefits, risks, and 

barriers, as well as match with patient 
preferences. Current evidence appears 
to be weighted towards weight loss and 
physiologically related outcomes, which 
may limit the extent to which 
psychosocial and patient experiences are 
factored into the decision-making 
process. Clinicians assisting patients in 
selecting a weight management option 
may clarify the state of evidence by 
highlighting the known advantages and 
disadvantages of each option, while 
informing the patient about results that 
are less certain. Furthermore, although 
the current review involves indirect 
comparison of various treatment 
modalities, this approach can still provide 
valuable insight with regard to the shared 
decision-making process. Clinicians 
should also be made aware that greater 
research is focused on bariatric 
surgeries, followed by dietary 
programmes, and thus, more is known 
about these options. The limited 
evidence does not necessarily mean that 
behavioural or lifestyle programmes are 
less suitable for patients, particularly 
when weighed against risks, 

complications, and cost. The nature of 
the evidence will likely fit with the 
decision aid for presenting and 
comparing the trade-offs of surgical, 
dietary, and behavioural and lifestyle 
interventions.
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