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Introduction
According to the World Health Organization, 
65% of the world’s population live in a coun-
try where being overweight or obese causes 
more deaths than being underweight [World 
Health Organization, 2009]. Worldwide, more 
than 1 billion people are estimated to be over-
weight (body mass index [BMI] ≥25 kg/m2), 
and more than 300 million of these are consid-
ered obese (BMI ≥30 kg/m2), making obesity 
one of the greatest threats to public health 
today [World Health Organization, 2009]. In 
Western Australia, high BMI has even over-
taken tobacco as the leading independent risk 
factor contributing to disease [Hoad et al. 
2010]. If predictions become facts, the major-
ity of the world’s adults will be overweight or 
obese by 2030 [Kelly et al. 2008].

During the last century, public health interven-
tions have become success stories in reducing risk 
factors such as smoking, infectious disease, high 
cholesterol, hypertension and injuries. However, 
no country has yet curbed the obesity epidemic. A 
systematic review of studies from 25 countries, 
investigating the obesity trends since 1999, docu-
ments a continuous increase of obesity [Rokholm 
et al. 2010]. According to the review, this is espe-
cially seen in European countries (such as Austria, 
Denmark and Sweden) as well as Asian countries 
(such as India, Nepal, Bangladesh and Malaysia). 
In the American population, on the other hand, 
prevalence over time is linked to race and ethnicity. 
While obesity is increasing among non-Hispanic 
Blacks and in Mexican American women, it is 
starting to level off among other groups [Flegal  
et al. 2010].
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In developing countries, the highest prevalence of 
overweight is still found in the highest wealth and 
education groups, according to a study of over-
weight trends in 39 low- and middle-income 
countries [Jones-Smith et al. 2011]. However, the 
overweight prevalence growth rate was found to 
be higher in lower wealth and less educated seg-
ments of the population in a number of countries. 
As a consequence, an unfavorable future social 
distribution of risk factors for chronic disease in 
lower-income countries may develop.

Although the obesity prevalence among adults 
continues to increase worldwide, there are indica-
tions of a decrease in children. A recent review 
with data on almost 500,000 children from 9 
countries in Europe, North America, Asia and 
Oceania has indicated that childhood obesity and 
overweight prevalence have stabilized [Olds et al. 
2011]. However, there is evidence from Europe, 
Australia and the US that the obesity trend com-
monly develops in a nonlinear fashion, with 
stepwise increases in prevalence [Rokholm et al. 
2010]. Today’s plateau among children may be 
the result of successful public health campaigns. 
There is obviously no guarantee that the previous 
rising trend will not start again, given the prevail-
ing obesogenic environment. Government lead-
ership and regulations, investment in national 
intervention programs, trend monitoring, as well 
as funding of research [Swinburn et al. 2011] are 
urgently needed to reduce the pressure on scarce 
healthcare resources. Nonetheless, while some 
governments are searching for ways to reverse 
the obesity epidemic, the absence of political 
leadership for action is obvious in many countries 
[Gortmaker et al. 2011], leaving it up to the indi-
vidual or to private enterprises to cope with the 
problem.

The pandemic pattern of obesity
The increase in obesity prevalence became evident 
in high-income countries during the 1980s, when 
eating habits and movement patterns changed 
dramatically [Flegal et al. 2010]. The availability 
of refined carbohydrates and fats increased during 
this time at a rapid pace. Energy dense, processed 
foods become cheaper and therefore available to 
most people [Swinburn et al. 2011]. Although 
physical activity energy expenditure may not 
have declined to the degree that it really fuels the 
obesity epidemic [Westerterp and Speakman, 
2008], labor-intensive work, such as farming and 
lumberjacking, have become mechanized through 

improved technology, making workers less physi-
cally active. Even ordinary tasks in daily life have 
become easier to perform, requiring less physical 
effort. Elevators, remote controls, computers and 
increased transportation by various vehicles, even 
for shorter distances, contribute to decreased 
physical activity. For example, Canadian children 
of today only expend one quarter of the energy 
their counterparts did 40 years ago [Pipe, 2002].

There seems to be a predictable pattern in the 
spreading of obesity. Middle- and low-income 
countries are now going through the same rapid 
transition as industrialized countries already have 
done. Groups of high socioeconomic status in 
urban areas are the first to increase their obesity 
prevalence. Later, obesity is also spread to groups 
of lower socioeconomic status in suburban and 
rural areas. When gross domestic product (GDP) 
increases, there is also a faster increase in obesity 
prevalence among low-income groups [Jones-Smith 
et al. 2011].

Thus, obesity is no longer a problem only in 
industrialized countries. It has now reached urban 
and rural areas in the poorest countries of sub-
Saharan Africa and South Asia [Popkin et al. 
2012]. Local traditions of foods with high fiber 
content have been exchanged for processed 
foods and sugar sweetened soft drinks as a sign of 
wealth. In fact, not only do many countries suffer 
from the double burden of both nutrient malnu-
trition and its related diseases, they also face the 
comorbidities associated with obesity and being 
overweight in parallel [Swinburn et al. 2011].

Although obesity is not an infectious disease, 
and consequently cannot correctly be entitled a 
pandemic, it is rapidly spreading across regions 
and continents, making it a worldwide concern. 
Perhaps it is time to question the definition of a 
pandemic, and upgrade the commonly called 
obesity epidemic to the new pandemic? By defi-
nition, a pandemic disease threatens the whole 
of society and, therefore, powerful measures 
have been taken on when a pandemic warning 
has been issued. Possibly, this upgrade could 
make politicians react and take command as 
promptly as they did with the outbreak of swine 
flu, H1N1. The goal was to nip it in the bud 
before the situation got worse.

Awareness about the obesity situation has 
improved, at least in terms of the number of policy 
programs, guidelines and strategic plans. However, 
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translation into action has not followed. In 2010, 
the US Surgeon General pointed out that there is 
a need for dedicated and compassionate citizens 
involved in grass root efforts [U.S. Department of 
Health and Human Services, 2010]. These grass 
roots are thought to find their own creative ways 
to implement changes for healthier behaviors in 
their families and communities. Parents, child 
care professionals and teachers are encouraged to 
prevent and intervene even before a child enters 
the path to obesity. To resolve the obesity epi-
demic we also need concerted action involving not 
only the civil society, but also the private sector, 
professional networks, media and international 
organizations and last, but not least, the govern-
ments [Deitel, 2007].

Obesity is one of the most difficult conditions to 
overcome. The forces that make us enjoy energy-
dense food and a sedentary lifestyle are strong. 
There is a general agreement that prevention of 
obesity, already from childhood, would be an 
optimal strategy. When prevention fails, there are 
in principle three tools to counter obesity: life-
style modification, pharmacotherapy and bariat-
ric surgery.

This nonsystematic, brief review addresses 
prevention, as well as current approaches to 
manage the rising tide of obesity, from patient-
centered individual therapies to community-
based interventions.

Policy programs: what works?
There is a growing demand that governments 
and international bodies such as the United 
Nations (UN) and World Health organization 
(WHO) take action to reduce the burden of obe-
sity. Charters may be signed, but too often the 
resources needed to make a change are not set 
aside. Political commitment hopefully increases 
when interventions prove to give value for money. 
To facilitate political action, an Australian initia-
tive, Assessing Cost-Effectiveness (ACE) in obe-
sity [Vos et al. 2010], creates simulation models 
of the cost-effectiveness of obesity interventions. 
Interestingly, environmental interventions are 
rated as the most cost-effective. While the cost is 
fairly low, such activities have a moderate effect 
on the individual, but since they affect the entire 
population the overall impact makes a difference. 
For example, ACE recommends the following 
interventions: (1) a tax on unhealthy food and 
beverages; (2) front-of-pack traffic light nutrition 

labeling; and (3) reduction of advertising of junk 
food and beverages to children. Below are exam-
ples of how these interventions have successfully 
been implemented in some countries around the 
world.

Tax on unhealthy food and beverages
In 2010, the Danish government imposed a 
25% increased tax on sweets, chocolate and ice 
cream with the aim of targeting the public health 
burden of obesity and heart disease. Next in line 
are soft drinks, tobacco and alcohol [Wilkins, 
2010]. The Danes have a good track record. In 
2003 they passed a law to ban the use of trans-
fatty acids. Transfatty acids, known to increase 
the risk of coronary heart disease [Willett et al. 
1993], are now completely removed from food 
products in Denmark. Instead, food producers 
have developed new production methods. 
Hence, the products in focus are still around, 
but with better fat quality [Leth et al. 2006]. 
Neighboring countries have emphasized volun-
tary agreements, but have not succeeded in 
completely ridding their populations of trans-
fatty acid consumption.

Front-of-pack traffic light nutrition labeling
Front-of-pack signposting for informed and 
healthy shopping decisions has received increasing 
interest. Formats vary, from color coded with well-
known symbols such as traffic lights, to healthy 
logos such as the New Zealand and Australian 
‘Pick the Tick’ [Young and Swinburn, 2002] or in 
the form of guideline healthy amounts.

Recently, a randomized-controlled study con-
ducted to evaluate different food label formats on 
consumers’ choices, demonstrated that traffic 
light labels had the most influence on consumers, 
compared with other formats [Borgmeier and 
Westenhoefer, 2009]. Even if the consumers are 
under time constraints, traffic light labels and 
logos have been proven to enhance the likelihood 
of healthy choices [Hebden et al. 2011]. Not 
surprisingly, unlabeled food is more difficult to 
classify as healthy or unhealthy [Borgmeier and 
Westenhoefer, 2009].

Consumers are constantly exposed to many 
information sources such as the media, advertise-
ments and promotions. When comparing two 
products with comparable prices or when making 
first-time purchases, 58% of the consumers said 
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that they used product labels [Wills et al. 2009]. 
Interestingly, Canadians claim product labels as 
their most important source for nutritional infor-
mation. This source is then followed by printed 
media, friends and family, electronic media 
channels and lastly family physicians or other 
professionals [Wills et al. 2009]. It is noteworthy 
that the medical profession seems to play such a 
minor role in national information.

Potentially, with the right organization and 
presentation, signposts could be of high value 
and result in improved food choice patterns. To 
achieve implementation of successful nutrition 
labeling, engagement and regulation from the 
authorities are needed.

Reduction of advertising of junk food and 
beverages to children
Regulation has also been suggested for food and 
beverages advertised to children. Regulation 
could focus on the type of program (typically chil-
dren’s programs), type of product (unhealthy 
foods), target audience (children), time of day 
(when many children are watching) and content 
of advertisements (persuasive intent with, for 
example, premiums) [Handsley et al. 2009].

In Sweden, Norway and Quebec the government 
has regulated television advertising to children. 
More specifically, the Swedish Radio and 
Television Act does not allow commercial televi-
sion advertising intended to attract the attention 
of children below the age of 12. However, most 
countries do not regulate advertisements to 
children. A comparison of food advertising in 13 
countries across 5 continents, found that a child 
who was watching television 2 hours per day 
would be exposed to between 28 and 84 food 
advertisements a week for food with high energy 
content and undesirable nutrients. Only televi-
sion channel promotions were more frequently 
advertised than food. Fast food restaurant meals 
constituted every third advertisement in the US 
and every seventh advertisement in Australia 
[Kelly et al. 2010].

The Australian fast-food industry has agreed 
on a self-regulation to decrease fast-food adver-
tisement to children. Despite this, exposure is 
unchanged according to Australian researchers 
requesting policy framework for regulation of 
advertising to children [Hebden et al. 2011].

Commonly, but not unexpectedly, recommended 
food policies and regulations are opposed by the 
powerful food industry. Other types of interven-
tions, such as physical activity interventions, and 
different types of school and community actions 
may be easier to implement, but may also be less 
beneficial ways to fight obesity.

Lifestyle interventions for weight 
reduction: successful examples
There is general agreement that weight loss will 
follow a negative energy balance, independently 
of how that is achieved. It is important to distin-
guish between weight loss (reasonably easy to 
achieve) and weight-loss maintenance (consider-
ably more difficult to achieve). Weight loss can 
be accomplished in numerous ways.

Bariatric surgery has proven to be more effective 
than conventional weight-loss management for 
morbid obesity, in a Cochrane database system-
atic review [Colquitt et al. 2005]. Still, lifestyle 
interventions will be the most realistic treatment 
option for the vast majority of obese children, 
adolescents and adults. Leblanc and colleagues 
[Leblanc et al. 2011] recently made a systematic 
review, summarizing the effectiveness of lifestyle 
weight-loss interventions. The authors concluded 
that behavior-based treatment programs are safe 
and effective.

As long as 20 years ago the Diabetes Prevention 
Study (DPS) randomized Finish middle-aged, 
overweight men and women with impaired glu-
cose tolerance into either intensive lifestyle 
intervention or to a control group receiving 
usual care. After 3 years, weight reductions were 
3.5 kg in the intervention group and 0.9 kg in 
the control group, respectively. In total, 9% in 
the intervention group and 20% in the control 
group developed diabetes. In addition, favora-
ble changes were seen in terms of measures of 
lipemia [Lindstrom et al. 2003].

Later the Diabetes Prevention Program (DPP) 
enrolled more than 3000 subjects at high risk for 
diabetes type 2. Patients were randomized to one 
of three arms: lifestyle intervention with a weight-
loss goal of 7% and at least 150 minutes of 
moderate physical activity of similar intensity to 
brisk walking a week, metformin (850 mg twice 
daily) or placebo. The average follow-up time was 
2.8 years. Lifestyle intervention turned out to be 
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the most successful method. Losing weight and 
increasing physical activity resulted in a 58% 
reduction in diabetes incidence rate compared 
with placebo. Presented as numbers needed to 
treat (NNT), 6.9 subjects needed to take part in 
the lifestyle intervention program, compared with 
13.9 receiving metformin to prevent one case of 
diabetes, during a 3-year period [Knowler et al. 
2002].

The DPP study was soon followed by another 
large, still ongoing intervention study: the Look 
AHEAD trial. It aimed to investigate the long-
term effects of lifestyle intervention (diet modifi-
cation and increased physical activity with a 
gradual progression; the goal was set as 175 min-
utes of moderate intensity a week) in 5000 over-
weight and obese subjects with type 2 diabetes. 
Participants randomized to the intervention arm 
lost on average 8.6% of their initial body weight 
during the first year of the intervention, while 
those assigned to the education and diabetes 
support group lost 0.7% of their weight. HbA1c, 
urine albumin-to-creatinine ratio and risk factors 
for cardiovascular disease such as high systolic 
and diastolic blood pressure, triglycerides and 
high-density lipoprotein (HDL) cholesterol all 
improved significantly more in the intervention 
group compared with the control group [Pi-Sunyer 
et al. 2007].

Barriers to success
A minor weight loss seems to be sufficient to pro-
vide a clinically significant health benefit in terms 
of risk factors for cardiovascular disease and dia-
betes. These, and similar findings [Van Gaal et al. 
2005; Tuomilehto et al. 2001], have made up the 
base for current health recommendations.

However, there is a striking difference between 
professional recommendations of sustained minor 
weight loss and patients’ unrealistic expectations 
of success. This was illustrated in a study by 
Foster and colleagues, where 60 obese women 
(mean BMI 36.3 kg/m2) were asked about their 
weight goal prior treatment. The goal was on 
average to reach a 32% reduction in body weight. 
A weight loss of 17 kg (a 17% reduction in body 
weight for the average participant) was regarded 
as ‘not successful in any way’ and disappointing. 
A 25 kg weight loss would be acceptable, but ‘not 
one that I would be particularly happy with’. 
After almost a year of treatment, the average 
weight loss was an impressive 16.3 kg: a weight 

loss which was considered disappointing at the 
start of the program [Foster et al. 1997].

Similar findings were reported by Linné and 
colleagues [Linné et al. 2002]. In a severely obese 
group with an average BMI of 40.7 kg/m2, a sex 
difference was noted. Men hoped for a 29% 
reduction in body weight and women aimed for 
an even higher weight loss, 42%, at the start of 
the program. It is conceivable that poor compli-
ance could be due to unrealistic expectations 
from the start.

A concern in lifestyle interventions is participant 
attrition. Across 80 intervention trials, the aver-
age attrition rate was 29% at 1-year follow up 
[Franz et al. 2007]. The typical story of success 
with initial weight loss and the sad story of attri-
tion and subsequent weight gain is shown in 
Figure 1. A group of 55 Swedish obese men (aver-
age BMI 39 kg/m2) took part in monthly group 
sessions at a Swedish hospital for 4 years. A total 
drop-out rate of 67% was observed, of which 
more than 40% dropped out from the program 
during the first year. A total of 7/55 men kept the 
group sessions rolling for a fifth year. Despite this 
initiative, their weight had returned to baseline 
weight at the end of the program.

Among other barriers to successful weight loss is 
family eating habits (eating out, unhealthy cook-
ing and lack of healthy food in the home) [Porter 
et al. 2010]. Family and social pressure to con-
sume large amounts of food, including high-fat 
foods, have been described in focus groups as a 
barrier to weight loss [Blixen et al. 2006]. Culture 
and ethnicity are other aspects of importance. 
Several studies on African American women have 
pointed out the cultural norm of self-acceptance 
in terms of weight, the family members’ satisfaction 
with their weight and thus the lack of necessary 
social support to lose weight [Baturka et al. 2000; 
Blixen et al. 2006; Thomas et al. 2008]. Likewise, 
in a focus group study among Latinos in South 
Carolina, USA, both males and females expressed 
a preference for a heavier body type. Their per-
ception of fat being healthy was in direct conflict 
with medical advice [Diaz et al. 2007].

Attributes of the neighborhood have also been 
reported to be associated with BMI. In a study of 
almost 11,000 participants in four US states, the 
presence of supermarkets in the neighborhood 
was associated with a lower prevalence of obesity 
and overweight, while the presence of convenience 
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stores was associated with a higher prevalence of 
obesity and being overweight [Morland et al. 
2006]. Similarly, a high concentration of local 
restaurants was associated with a higher BMI in 
a study by Inagami and colleagues [Inagami et al. 
2009].

Perceived neighborhood safety is another mech-
anism through which the neighborhood may 
have an impact on obesity. Those that perceive 
their neighborhoods as less than extremely safe 
were more than twice as likely to have no leisure-
time physical activity in a Texas study [Centers 
of Disease Control and Prevention, 2005]. 
Individuals who perceived their neighborhoods 
as unsafe had a BMI that was 2.81 kg/m2 higher 
than those who perceived their neighborhood 
as safe, according to another US study among 
adults [Fish et al. 2010]. Adjustment for depres-
sive symptoms did not alter this finding. Similar 
findings have been reported among children 
growing up in neighborhoods perceived as less 
safe; the parental perception of the neighbor-
hood as less safe was independently associated 
with an increased risk of overweight at the age of 
seven [Lumeng et al. 2006].

Neighborhood walkability has also been exam-
ined in some studies. Hardly surprisingly, lower 

neighborhood walkability was associated with 
more driving time, but also with more self-
reported TV viewing [Kozo et al. 2012]. The 
latter has been shown in an Australian study as 
well; walkability was negatively associated 
with TV viewing (in women, but not in men) 
[Sugiyama et al. 2007], suggesting that environ-
mental characteristics may contribute to seden-
tary behavior and an increased BMI.

Lifestyle interventions: now with 
modern technology
The primary focus in self-care interventions is 
the encouragement of the participant’s behavior 
change. The basis is increased knowledge of his 
or her condition, and the goal is to modify eat-
ing, activity and other aspects such as thinking 
habits that can contribute to the patient’s 
weight problem [Wadden et al. 2005]. While 
this can be done with pamphlets, books and 
other paper-based material, the rapid increase 
in availability and access to modern technology 
enables innovative ways of delivering, for exam-
ple, weight-loss programs.

Today, the Internet has more than 2.2 billion 
users worldwide. Almost a third, 32.7%, of the 
world’s population uses its services [Internet 
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World Stats, 2012]. The potential reach of health 
information through the Internet is enormous. 
Health information found is also in general 
trusted: the majority of healthcare seekers do not 
check the source and the date of the information 
they discover [Bennett and Glasgow, 2009].

Internet has increasingly been used for delivery 
of health interventions. At least theoretically, the 
Internet has the potential to overcome many of 
the limitations traditional weight-loss interven-
tions are facing. Internet health applications, 
accessible at any time and independent of geog-
raphy, could be a way to minimize the high attri-
tion rates in obesity weight-loss programs. The 
programs can be reached with convenient tools, 
which are in place when the patient has the time 
and motivation to access them, 24 hours a day. A 
high number of participants may be targeted at a 
low cost when face-to-face programs are remod-
eled and become more accessible via new tech-
nology. Furthermore, healthcare professionals 
have the opportunity to maintain long-term con-
tact with a large number of obese and overweight 
patients in a cost-effective way using the Internet.

New motivation and action support systems 
facilitate the process of tailoring programs to the 
precise needs of the participants. New technology 
may serve as a facilitator to acquire behavioral 
change. Even age groups, not growing up with new 
advanced technology such as computers, do well 
in Internet-based behavioral weight-loss programs. 
A study examining the effectiveness of an Internet-
based program among those above the age of 65 
concluded that they performed equally well or 
even better than younger participants. Older 
participants were more likely to be active, to log in 
and record their diet and current weight more fre-
quently. Among women, those older than 65 had 
on average the highest percentage of weight loss, 
6.8% in 6 months [Van Der Mark et al. 2009].

Weight Watchers is another example of a weight-
loss program using the Internet [Weight Watchers, 
2012]. It is an enterprise offering regular group 
meetings. With new technology, such as a smart-
phone application, the participants can choose 
whether they would like to attend the meetings 
online or in person, making the program available 
also for those who cannot, or are not interested 
in, attending meetings.

Despite more and more intervention studies 
using the Internet and the increasing number of 

commercial Web-based weight-loss programs, 
further evidence is required to assess the effec-
tiveness. Systematic reviews on Internet-based 
behavioral interventions for obesity have identi-
fied the lack of well-designed efficacy trials. The 
heterogeneity of designs and low generalization 
of findings make effectiveness difficult to assess 
[Tsai and Wadden, 2005; Manzoni et al. 2011]. 
It is also still unclear which intervention compo-
nents, for example support forums, coaching 
messages and BMI calculators, produce weight 
loss, either in isolation or collectively [Bennett 
and Glasgow, 2009]. Furthermore, participant 
attrition is high, sometimes up to 70% after a 
year [Neve et al. 2010].

Bennett and Glasgow [Bennett and Glasgow, 
2009] point out the need to attract, retain and 
engage intervention participants to prevent 
attrition. The trend on the Internet is a progres-
sion away from Web sites towards Web services, 
allowing users to have a high degree of control 
over their own data. They can store, view and 
share personal data in sophisticated ways. This 
set of design principles, called Web 2.0, is used 
by for example by Facebook and YouTube. A 
creative Internet service implementation of 
research sites for weight loss may be an attrac-
tive way to self-monitor weight and other health 
behaviors.

Today, the only limiting factor to health profes-
sionals and researchers is creativity. With an 
expanding field of new possibilities it is time to 
ask questions such as the following. How can 
behavioral weight-loss strategies effectively be 
taught online? Which features (self-monitoring, 
chat rooms, food diaries etc.) are associated 
with the most weight loss? How can motivation 
be maintained throughout a long treatment 
program using new technology? How can new 
technology overcome the boredom and fatigue 
associated with previous failures? How can differ-
ent types of technology interact to offer enhanced 
support for individuals trying to lose weight? 
How can we integrate Web service principles 
into research Web sites? How can healthcare 
facilities utilize modern technology to target new 
groups of patients?

Obesity pharmacotherapy: a sad story
Appetite regulation has been a matter of survival 
for thousands of years. The neurobiology of hun-
ger, appetite and eating is intricate, with many 
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pathways not yet fully disentangled. Its complex-
ity is a challenge, particularly in the development 
of a drug aimed at targeting one or several of these 
specific pathways.

The amount of weight loss has differed between 
different drugs. Even so, effect sizes are mod-
erate. Haddock and colleagues [Haddock et al. 
2002] reported that weight losses as a result of 
obesity medication never reached more than 4 
kg, in their meta-analysis of 108 randomized 
clinical trials with durations between 7 and 47 
weeks. However, in combination with lifestyle 
interventions, drugs have been shown to 
improve weight-loss maintenance [Franz et al. 
2007].

Further, the pharmacological industry has invested 
enormous resources trying to find a unique drug 
to boost weight loss. Despite this, patients and 
health professionals face the bitter fact that, at 
present, only one obesity medication (with 
modest effect) is available on the market. The rise 
and fall of anti-obesity drugs is listed in Table 1 
[Bray, 2007].

Recently, the market went through the intro-
duction and the withdrawal of sibutramine (an 
antidepressant, which was a centrally acting 
monoamine-reuptake inhibitor increasing satiety) 
[Padwal and Majumdar, 2007]. When it was later 
reported that subjects with cardiovascular disease 
had an increased risk of nonfatal myocardial 
infarction and nonfatal stroke during long-term 
treatment with sibutramine [James et al. 2010], 
it was withdrawn. Rimonabant (a cannabinoid 
receptor blocker, initially intended as an anti-obesity 

and smoking-cessation dual-purpose drug) [Padwal 
and Majumdar, 2007] was never introduced in 
the US, but was available on the market in Europe 
and other parts of the world. It was also withdrawn 
a few years ago. The main reason for withdrawal 
was psychiatric side effects. However, even 
though the product information was continu-
ously updated and strengthened to include 
further contraindications, it was later concluded 
that the benefits no longer outweighed the risks 
[The European Medicines Agency, 2008]. Only 
orlistat (a gastric and pancreatic lipase inhibitor 
reducing dietary fat absorption) [Hauptman et al. 
1992] is still available on the market.

After these failures, few promising novel 
drugs have entered the market. Potentially the 
increased knowledge around the gastrointestinal 
peptide hormones affected by obesity surgery 
could lead to new insights, hopefully giving rise 
to new drugs in the field of obesity. There is an 
urgent need for safe and effective anti-obesity 
drugs to complement lifestyle changes. Table 2 
lists some peptides, affected by bariatric sur-
gery, that may hold key information about 
weight regulation and thus hold the potential 
to be developed into new drugs [Shukla and 
Rubino, 2011].

Surgery: an emerging strategy
Since the long lasting depressing story of pharma-
cotherapy of obesity has shown little success, it is 
no surprise that bariatric surgery has developed 
rapidly. It has increasingly been recognized as 
an effective option in obesity management. It 
offers substantial weight loss and prolonged 

Table 1. Anti-obesity drugs, their year of introduction, withdrawal and serious adverse events.

Year of introduction 
and withdrawal

Anti-obesity drug Serious adverse effect

1893/1949 Thyroxine Thyrotoxicosis
1933/1935 Dinitrophenol Cataracts and hyperthermia
1937/1971 Amphetamine and derivatives Tolerance and psychosis
1960/2000 Phenylpropanolamine 

(norephedrine and 
norpseudoephedrine)

Hemorrhagic stroke

1965/1972 Aminorex Pulmonary hypertension
1973/1997 Fenfluramine + phentermine 

(fen-phen)
Pulmonary hypertension and 
heart valve problems

1997/2010 Sibutramine Myocardial infarction and stroke
2006/2009 Rimonabant Suicidality and depression
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weight control. Sjöström and colleagues reported 
that bariatric surgery was not only associated with 
positive effects on diabetes, cardiovascular risk 
factors and lifestyle [Sjöström et al. 2004], but 
also with cardiovascular events, cardiovascular 
mortality [Sjöström et al. 2012] and total mortal-
ity [Sjöström et al. 2007]. After almost 11 years of 
follow up with a follow-up rate of 99.9%, the total 
mortality was 24% lower in the surgery group 
when compared with the control group receiving 
conventional treatment. After controlling for con-
founders (age, gender and other risk factors) the 
difference was even higher (41%, p = 0.01). 
These results have also been confirmed by others 
[Adams et al. 2007]. Adams and colleagues have 
also reported a 46% lower total cancer mortality 
in the surgical group compared with controls, 
when following almost 6600 gastric bypass 
patients and their severely obese controls for a 
24-year period [Adams et al. 2009].

As a treatment option, surgery has gained 
increasing attention for subgroups such as dia-
betics, obese adolescents and children. A case 
report describing a vertical sleeve gastrectomy 
(VSG) for the treatment of a 6-year-old girl with 
morbid obesity was published in 2010 [Dan et 
al. 2010]. Technically, bariatric surgery can thus 
be performed in young children. Obviously, 
however, the long-term risks with bariatric sur-
gery in children are still largely unknown.

Further research is needed, before we widen 
the eligibility criteria in terms of which patients 
are suitable for undergoing bariatric surgery. 
Questions for the future include: should there 
be age limits, both for young and old obese sub-
jects? Are refinements of definitions of eligible 
patients needed? Shall we keep excluding 
psychiatric patients, drug users, alcoholics and 
patients with eating disorders? Are mechanical 
weight-related problems an additional indica-
tion even at lower BMI levels? Should we base 
criteria on other factors than age and BMI, 
for example the EOSS criteria [Padwal et al. 
2011], which focus on obesity consequences 
rather than relative body weight?

Summary
Diet, exercise and behavior modifications will 
remain the cornerstones of obesity treatment for 
the foreseeable future. Drugs play a minor role 
and will perhaps continue to do so for a long 
period of time. The absence of powerful tools 
has led to an explosion in bariatric surgery, 
today acknowledged to be the only method 
resulting in significant weight-loss maintenance 
and overall risk reduction. In many countries, 
the standard cutoff value of BMI >35 kg/m2 for 
surgery nevertheless indicate that a large pro-
portion of the obese population will technically 
qualify for surgery.

Table 2. Origin, effects, and altered levels of some gastrointestinal hormones after bariatric surgery.

Gastrointestinal 
hormones

Origin Hunger and 
food intake

Other effects After surgery

Glucagon-like 
pepitide-1 (GLP-1)

Ileum and 
colon

Decreased Enhanced glucose-dependent 
insulin secretion, suppressed 
glucagon secretion, increased 
beta-cell mass, inhibited gastric 
emptying

Rise in GLP-1 occurs 
as early as 2 days 
after surgery

Gastric inhibitory 
peptide (GIP)

Duodenum 
and jejunum

Unknown Enhanced triglyceride 
accumulation, fat deposition, 
beta-cell proliferation and bone 
formation

A reduction or no 
change

Grehlin Stomach Stimulated Stimulated insulin 
counterregulatory hormones, 
suppressed adiponectin, 
blocked hepatic insulin 
signaling and inhibited insulin 
secretion

Unclear

Peptide YY (PYY) Ileum and 
colon

Decreased Decreased gastrointestinal 
motility, gastric acid secretion, 
pancreatic and intestinal 
secretion

Increased
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In the struggle to improve public health, it should 
be remembered that few people want to be obese. 
Obesity is not a surprising end result in our obe-
sogenic environment, so maybe it should even be 
seen as a normal reaction. It has been said that to 
ask why obesity has become so prevalent is to ask 
the wrong question. Rather, the question should 
be: why are there any lean people around at all?

The global availability of cheap, highly promoted, 
energy-dense, tasty and processed foods has 
increased rapidly, whereas the need for physical 
activity has decreased in work and transportation 
as a result of modernization. Hence, physical activ-
ity has developed only into a voluntary undertak-
ing in leisure time.

The implication of these dramatic shifts in energy 
intake and energy expenditure has vast conse-
quences not only for the individual, but also in 
terms of societal healthcare costs and productivity. 
In reality, only a tiny proportion of the obese 
qualifying for treatment will get the healthcare 
attention they need and deserve, whether it is 
lifestyle changes, bariatric surgery or pharmaco-
therapy they need in their struggle to lose weight. 
Although the upward trend in the prevalence of 
obesity was noticed 30 years ago, it is not until 
recently that obesity and its consequences have 
become fully acknowledged as a worldwide 
burden. With political leadership we can declare a 
‘war’ on obesity, nevertheless we have to remem-
ber that obese individuals are not ‘domestic 
terrorists’ [Rail et al. 2010].
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