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Learning objectives
You will learn:

• Why obesity is regarded as a chronic disease

• To understand how appetite, satiety and hunger feelings are controlled in health and obesity

• To address the compensatory metabolic, hormonal and neuroendocrine mechanisms in 
response to weight loss that promote weight gain, and how to overcome these to help 
patients maintain successful weight loss

• Recognising the importance of weight stigma

• An individualised integrative approach to treatment of obesity, incorporating lifestyle 
modification, behavioural therapy, pharmacotherapy and surgery.

Introduction
Current obesity management guidelines define obesity as a chronic disease, 
characterised by abnormal or excessive body fat (adiposity) that impairs health.1 It 
has become a modern pandemic and the prevalence is increasing worldwide. The 
World Health Organization estimates that in 2016 more than 1.9 billion adults aged 
18 years and older were overweight and 650 million were obese.2 In South Africa, 
almost 40% of adult men and 70% of adult women are overweight, and 14% and 
42%, respectively, are obese.3 

Recognition of the diverse areas of the brain and multiple neurochemicals and 
hormones involved in regulation of appetite, satiety and metabolism helps to explain 
why obesity treatment needs to be individualised and is more complicated than 
merely instructing people who are living with obesity to eat less and move more. 
On the contrary, it requires strategies to address the psychological, behavioural and 
physiological processes that contribute to weight gain and which impede efforts to 
sustain weight loss after it has been achieved.

This report was made possible 
by an unrestricted educational 
grant from Novo Nordisk. 
The content of the report is 
independent of the sponsor.
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In general, 
obesity is 
thought to be 
associated with 
a large number 
of genes with 
small effect size

Obesity is a chronic disease
Obesity is defined as a body mass index 
(BMI) greater than 30kg/m2. It is subclassi-
fied into class I (BMI ≥30 to <35), class II 
(BMI ≥35 to <40) and class III (BMI ≥40).1 
The pathogenesis is heterogeneous, complex, 
and multifactorial, involving an imbalance 
between energy intake and expenditure 
with subsequent disruption of metabolic 
homeostasis. 

Studies have demonstrated more than 140 
genetic chromosomal regions, particularly in 
the central nervous system, that may contrib-
ute to a genetic predisposition for obesity. 
Only a few genes with large effect size have 
been identified, and they might be responsible 
for specific syndromes with obesity as a core 
symptom. However, in general, obesity is 
thought to be associated with a large number 
of genes with small effect size.4

Appetite control
Appetite and satiety are influenced by sen-
sory, cognitive (thoughts and expectations) 
and emotional factors, meal quality (macro-
nutrient composition, energy density, physical 
structure and sensory qualities) and quantity, 
nutrient status and energy balance (Figure 
1).5 The motivation to eat may be related 
to hunger (homeostatic eating) or pleasure 

(hedonic eating), and normal eating behav-
iour (stimulation or suppression of appetite) 
is tightly regulated by interaction between 
gut hormones, leptin signalling from adipose 
tissue, hypothalamic nuclei, the dopaminer-
gic reward system and prefrontal inhibitory 
influences.4,6,7

Figure 1. Satiety cascade5
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Caloric 
restriction, 
which initially in 
the short-term 
may facilitate 
weight loss, 
is associated 
with acute 
compensatory 
changes, all of 
which promote 
weight gain

The basomedial hypothalamus is the princi-
ple centre that regulates satiety and hunger. 
It is influenced by peripheral signals from 
circulating metabolites and hormones, and 
neural signals from the gut conveyed by the 
vagus nerve and brainstem (Table 1). The 
integrative capacity of the hypothalamus is 
also greatly influenced by communication 
with a number of subcortical (limbic) and 
cortical areas of the brain responsible for 
reward and learning, monitoring of nutri-
ent status, salience, motivation, desire and 
craving, autonomic control and satiation, 
executive function and decision-making. 
Imaging studies show that several brain areas 
and networks are differently affected under 
conditions of fasting, weight loss (induced by 
both calorie restriction and bariatric surgery), 
refeeding, overfeeding, exercise, hormone 

infusion, leanness and obesity, as well as 
voluntary cognitive control. In obesity, this 
normally well-coordinated brain system is 
dysregulated so as to promote weight gain 
(e.g., increased appetitive/anticipatory and 
consummatory responses) and resist weight 
loss (e.g., absence of satiation after a meal). 
In addition, in some (but perhaps not all) 
obese subjects, executive control of eating 
may be impaired, leading to behaviours com-
parable to those observed with recreational 
drug addiction, where food intake becomes 
both impulsive and compulsive, with a drive 
to eat in the absence of normal homeostatic 
and hedonic cues. Conversely, inhibitory net-
works in the dorsolateral prefrontal cortex, 
which enable cognitive self-control, are acti-
vated to a greater extent in patients with the 
highest weight loss after bariatric surgery.4,6,8

Table 1. Hypothalamic regulation of appetite

Peripheral signals Brain area Effect

Adiposity signals: leptin, insulin Arcuate nucleus of hypothalamus: 
Stimulation of POMC/CART neurons; 
inhibition of AGRP/NPY neurons Reduced appetite and 

reduced food intake
Satiety signals: PYY, PP, GLP-1, 
OXM

Arcuate nucleus of hypothalamus: 
Inhibition of AGRP/NPY neurons

Hunger signals: ghrelin Arcuate nucleus of hypothalamus: 
Stimulation of AGRP/NPY neurons; 
inhibition of POMC/CART neurons

Increased appetite

Vagal afferents Nucleus tractus solitaris Feeding
Gastric emptying
Metabolic rateSatiety peptides: GLP-1, amylin Area postrema

Why do patients regain weight after successful weight loss? 
Caloric restriction, which initially in the 
short-term may facilitate weight loss, is 
associated with acute compensatory changes, 
all of which promote weight gain. These 
include a substantial and disproportionate 
reduction in energy expenditure, reduced 
levels of leptin, amylin, peptide YY (PYY) 
and cholecystokinin, and increases in ghrelin 
and subjective appetite, and gastric inhibitory 
polypeptide (GIP). Studies show that these 
changes persist for many years, even after the 
onset of weight regain.9-12 Consequently, suc-
cessful attempts at weight loss are thwarted 
and it is very difficult for the person with 
obesity to maintain their new weight in the 
long-term. 

Once obesity has been established, adipose 
tissue releases adipokines, which directly 
contribute to systemic inflammation, immune 
dysregulation, insulin resistance, hyperglycae-
mia, and endothelial dysfunction. Lipotoxicity 
resulting from lipolysis and increased free fatty 
acids, as well as production of proinflammatory 
cytokines by a dysregulated immune system 
and mitochondrial dysfunction further contrib-
ute to systemic inflammation, a proatherogenic 
state and other characteristic features of the 
metabolic syndrome, including hypertension 
and dyslipidaemia.4,13 Consequently overweight 
and obesity are associated with significantly 
increased risks of type 2 diabetes, cardiovascu-
lar disease, hepatic steatosis and a multitude of 
other adverse health conditions.

http://www.denovomedica.com
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The role of the gut microbiome in obesity

There is emerging evidence that the gut 
microbiome, and especially gut bacteria, 
play an important role in the development of 
chronic diseases, including metabolic diseases 
and obesity. Dietary and environmental fac-
tors profoundly affect the composition of 
gut microorganisms, which mediate systemic 
effects through fermentation of dietary fibre 
to produce short-chain fatty acids (SCFA) 
that are physiologically active. A healthy diet, 
high in nutrient to calorie ratio and complex 
carbohydrates, and high in fibre, promotes 
gut microbiome diversity. The opposite is 
true of unhealthy diets with low nutrient to 
calorie ratio, low in fibre, and high in refined 
carbohydrates, sugar, and fat. A healthy 
microbiome promotes gastrointestinal mucus 
production and an intact gut barrier. 

Gut microbiota influence brain function 
through interaction between microbial 
products (e.g., SCFA) and specialised cells 
in the gut, such as enteroendocrine and 
enterochromaffin cells, which communicate 
with the brain via the blood stream or vagus 
nerve, and also by interacting with gut-
based immune cells. Conversely, the brain 

also modulates the gut via the autonomic 
nervous system, which is responsible for 
regulating gastrointestinal processes such as 
immune activation, intestinal permeability, 
gut microbial abundances, and microbial gene 
expression patterns. This bidirectional brain-
gut-microbiome (BGM) signalling allows for 
extensive communication and regulation that 
ensures adaptation to dietary patterns and to 
different emotional and environmental states. 
Consumption of an unhealthy diet and per-
sistent psychosocial stress lead to reduction 
in the quality and diversity of the gut micro-
biota, associated with reduced abundance of 
several microbial taxa that have been shown 
to help maintain gut health and reduce the 
risk of obesity and other metabolic diseases. 
This is associated with, among other effects, 
reduced integrity of the gut barrier, increased 
intestinal permeability and systemic immune 
activation, which affects many organs in the 
body, including the development of neuro-
inflammation in the brain. Ultimately this 
leads to dysregulation of the BGM, abnor-
mal feedback mechanisms and disruption of 
normal eating behaviour.7,14-16

Weight stigma
By the time they seek medical assistance, 
most people with obesity have tried multi-
ple attempts at dieting. However, due to the 
metabolic compensatory changes that occur 
with weight loss, dieting, while frequently 
effective in the short-term, does not lead to 
long-term changes in weight. It might even 
be counterproductive. Regardless of the type 
of diet, over time, the vast majority of diet-
ers regain the weight they lost and around 
one-third to two-thirds (or more) actually 
regain more weight than they lost during diet-
ing.17 Therefore, even with a concerted effort 
to implement lifestyle changes, weight loss 
and maintenance of a lower weight are very 
difficult.

The difficulties associated with achieving 
sustained weight loss are poorly understood, 
both by society in general and by overweight 
people themselves. Consequently, overweight 
people are often subject to bias and shaming, 
being unfairly regarded as lazy or glutton-
ous. Manifestations of this may be subtle 
or overt, ranging from generalised negative 
weight-related attitudes, biased beliefs and 

assumptions relating to obesity (i.e., judging a 
person’s values, skills, abilities or personality 
based on their body weight or shape); stigma-
tisation with social stereotypes; and overt 
discrimination resulting in unjust treatment 
because of body weight.

Experiences of stigma and discrimination 
often begin in childhood and are pervasive in 
all areas of life (Table 2).18 Weight stigma in 
healthcare is particularly pernicious. Almost 
two-thirds of patients with higher BMI 
reported experiencing stigma from a doctor, 
nurse, or dietician. Complaints included that 
doctors spent less time with them, provided 
less health education than they did with lower 
BMI patients, and attributed symptoms to 
weight without a proper assessment, resulting 
in missed diagnoses. Patients were counselled 
to ‘work harder at diet and exercise’, assigned 
an unachievable ‘ideal’ target weight, but were 
also denied access to a medical intervention 
(pharmacotherapy and surgery) until they 
could show they ‘can commit to weight loss 
behaviour’.

This 
bidirectional 
brain-gut-
microbiome 
signalling allows 
for extensive 
communication 
and regulation 
that ensures 
adaptation to 
dietary patterns 
and to different 
emotional and 
environmental 
states
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Table 2. Sources and consequences of weight stigma

At school Bullying from peers; teachers have lower expectations.

In the family Stigma; negative emotional consequences; shame leading to eating disorders; 
parental shame with emotional and behavioural consequences.

Workplace and 
society

Verbal and emotional discrimination: teased, insulted, made fun of, or rejected by 
friends, family, or colleagues.

Barriers in day-to-
day life

Undersized chairs in public locations, transport, or lack of appropriate sized 
equipment in medical clinics (e.g., BP cuffs, weight scales).

Policy Denial of access to proper supports when treatments for obesity are not available; 
evaluation of lifestyle policy and programs in terms of population weight, so that 
success is measured on population weight loss, whereas weight loss is not necessary 
to improve quality of life.

Media stereotypes Overweight people are aggressive, comical, unpopular, lazy, unintelligent, and faceless.

Advertising and 
social media

Portrayal of what is an ideal or desirable/attractive physique; sensationalised and 
false advertisements for weight loss products; claims that what has helped one 
person with weight loss will work for all; social media algorithms targeting ‘plus-
sized’ influencers. Consequences are low-self-esteem, feelings of failure or inferiority, 
and avoidance of healthy behaviours, because they have not matched up to the 
expectations portrayed by media.

Consequences of weight stigma are signifi-
cant and far-reaching. They include emo-
tional disorders such as depression, anxiety, 
low self-esteem, self-dissatisfaction, feelings 
of failure and inferiority; eating disorders; 
and avoidance of places, people, and activi-
ties. Patients may internalise bias, believ-
ing they deserve the negative weight-biased 
beliefs, resulting in unhelpful narratives (e.g., 

I’m lazy; my weight is my fault; I can’t lose 
weight so what’s the point in trying) that 
interfere with seeking healthcare or persever-
ing with weight loss interventions. Weight 
stigma is stressful and, through a complex 
positive feedback loop, is believed to directly 
contribute to maintenance of obesity and 
further weight gain (Figure 2).18

Figure 2. Pathways that connect stress to obesity18
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For these reasons, awareness of weight stigma 
and proactively addressing it are essential to 

provide effective weight management inter-
ventions (Table 3).

Table 3. Considerations to reduce weight stigma

1.  Be aware of your own biases

2.  Always ask permission to discuss weight

3.  Ensure the office setting and equipment are accommodating to people with obesity

4.  Help patients understand the science behind obesity (chronic condition in which genetics, brain circuits 
and hormones all play a role)

5.  Bring positive attention to non-weight-related targets that improve quality of life rather than weight 
alone

6.  Encourage boundaries with media consumption

7.  Normalise treatment options, such as pharmacotherapy and bariatric surgery.

Weight gain in children and adolescents
Weight gain in children and adolescents is a 
global health concern. In 2013, 18% of South 
African boys and 26% of girls under the 
age of 20 years were overweight or obese.19 
Adolescence is characterised by slowing of 
growth and decreased physical activity and 
this age group is particularly vulnerable to 
gaining weight. The adverse physical, emo-
tional and psychosocial effects arising from 
that weight gain often persist into adulthood.1 
Increasing urbanisation; improving socio-
economic conditions; poor dietary practices, 
such as skipping breakfast and intake of high 
salt, fat and sugar; and sedentary lifestyle 
further contribute to the rising pandemic 
of obesity among adolescents.20,21 A  recent 
study of high school learners in Limpopo 
province reported that 35% were overweight 
or obese and 25% had abdominal obesity by 

waist-to-hip ratio.21 

There is an urgent need to address over-
weight in young people. The incidence of 
obesity-associated type 2 diabetes is increas-
ing rapidly among children and adolescents, 
and they are also at risk of cardiovascular 
diseases (e.g., hypertension, atherosclerosis, 
and abnormalities in left ventricular mass 
and function), asthma, obstructive sleep 
apnoea, foot and skeletal abnormalities. and 
fatty liver disease. Overweight and obesity 
are associated with low self-esteem, lack of 
self-confidence and negative self-perception. 
Social rejection can lead to withdrawal from 
physical and social activities, which adversely 
impacts on feelings of self-worth and being 
accepted by others, and further exacerbates 
weight gain.22 

Practical integrative approach to management of 
obesity
Successful weight management is a lifelong 
effort, with an initial phase of weight loss 
followed by continued attention to lifestyle 
modification and, where necessary, ongo-
ing treatment to maintain body weight and 
prevent excessive weight gain (Figure 3). Even 
modest weight loss significantly improves 
obesity-related complications and quality of 
life. Indeed, 5% to 10% weight loss is asso-
ciated with significant reductions in type 

2 diabetes, dydlipidaemia, blood pressure, 
obstructive sleep apnoea and cardiovascu-
lar morbidity and mortality.1,4 However, 
despite the increasing prevalence of obesity 
worldwide, it remains underdiagnosed and 
undertreated. Studies indicate that pharma-
cotherapy for obesity is prescribed for fewer 
than 2% of patients who would qualify for 
it based on the current recommendations 
(BMI ≥27 with obesity-related comorbidities 

Even modest 
weight loss 
significantly 
improves 
obesity-related 
complications 
and quality of 
life
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When diet is 
combined with 
behaviour 
modification, 
70% regain 
weight by 30 
months and 
weight is back 
to baseline 
levels within 
five years

or BMI ≥30kg/m2). This trend is true across 
the spectrum of BMI. In a study of prescrib-
ing trends among almost 30 000 people with 
BMI ≥27kg/m2, only 3.4% of those in the 
most severe category (≥40kg/m2) received a 
prescription for anti-obesity medication.23 
Reasons for undertreatment are multiple 
(e.g., lack of awareness among patients and 

clinicians; few weight management specialists; 
limited treatment options and reimbursement; 
weight-based discrimination). Even when it is 
treated, there is a considerable delay of many 
years between reaching a critical weight that 
would benefit from treatment and actually 
receiving treatment.

Obesity has a complex and variable aetiology. 
Furthermore, as already described, weight 
loss attempts are accompanied by compen-
satory changes in metabolic rate, gastric 
hormones and neurochemical pathways that 
occur with, and persist after, weight loss, 
making weight maintenance extremely diffi-
cult. Consequently, for the majority of people 
with obesity, lifestyle management alone is 
not sufficient for long-term weight manage-
ment. With diet alone, 70% of patients regain 
weight within one year, and 85% to 90% 
regain their weight in two years. When diet is 

combined with behaviour modification, 70% 
regain weight by 30 months and weight is 
back to baseline levels within five years. After 
inclusion of exercise, only approximately 
42% will maintain weight loss at two years. 
Therefore, it is clear that a step-wise approach 
to weight loss is not helpful for most patients. 
Effective treatment requires a multidisciplin-
ary approach and combination treatment to 
address the root causes of obesity (Table 4), 
while working with the patient to understand 
their context and culture to develop a person-
alised treatment plan (Figure 4).

Figure 3. Successful weight loss involves a weight loss phase and a maintenance phase24
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Table 4. Root causes of obesity for consideration in personalising a treatment plan1

• Genetics and epigenetics

• Neurohormonal mechanisms

• Triggers and incentive salience

• Associated chronic diseases and obesogenic medications

• Sociocultural practices and beliefs, social determinants of health

• Built environment

• Individual life experiences (e.g., adverse childhood experiences)

• Psychological factors (e.g., mood, anxiety, binge-eating disorder, ADHD, self-worth, identity)

• Barriers to obesity treatment.

Figure 4. Combined approach to obesity management1
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b. Improvement in cardiometabolic parameters
c. Weight maintenance after weight loss
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• BMI ≥30kg/m2
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Usual criteria are
• BMI ≥30kg/m2 and poorly 

controlled type 2 diabetes
• BMI ≥35–40kg/m2 and obesity-

related comorbidities
• BMI ≥40kg/m2
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One treatment 
approach does 
not suit all and 
management 
should be 
individualised, 
matching 
patients with 
the treatment 
that is most 
effective and 
most suited to 
them

Important members of the multidisciplinary 
team might include, among others, a gen-
eral practitioner, physician, endocrinologist, 
cardiologist, gastroenterologist, psychiatrist, 
psychologist, pulmonologist, surgeon, nurses, 
nutritionist, and specialists in sleep medicine. 

Patients are heterogeneous in terms of age, 
sex, race/ethnicity, genetics, comorbidities, 
concomitant medications, weight, body fat 
distributions, socioeconomic status, culture, 
personal preferences and other factors. There 
is also considerable variation in response to 
weight loss medication in terms of efficacy, 
susceptibility to adverse effects and the addi-
tional health benefits associated with some of 
these treatments. Consequently, one treatment 
approach does not suit all and management 
should be individualised, matching patients 
with the treatment that is most effective and 
most suited to them. 

Studies indicate that patients who achieve an 
early response on therapy are more likely to 
achieve the best outcome. This can be facili-
tated by early diagnosis and intervention in 
primary care; patient education; early utilisa-
tion of pharmacotherapy; frequent follow-up 
(either face to face or virtually); availability 
of specialised centres for referral when neces-
sary; and efficient communication between 
members of the healthcare team. As is true 
for other chronic diseases, long-term follow-
up should be the standard of care.

A typical approach to assessment and treat-
ment of a patient with obesity consists of 
each the following steps:
1. Assess readiness

Patients who are not ready for change 
receive disease education and are reas-
sessed at the next visit.

2. Screen for complications
Important comorbidities include prediabe-
tes and diabetes, hypertension, dyslipidae-
mia, obstructive sleep apnoea, polycystic 
ovary syndrome, nonalcoholic fatty liver 
disease and depression.

3. Management of microenvironment 
A comprehensive program of lifestyle 
modification is the cornerstone of weight 
management. This includes attention to 
diet and nutrition (type and timing of 
meals), physical activity, stress, sleep, 
and current use of weight-promoting 
treatments. 

4. Set goals
Patients should aim to achieve at least 
3-5% body weight reduction over three 
months, with improvement in comor-
bid conditions. Additional measures of 
improvement include quality of life scales 
and Edmonton Obesity Staging System 
(EOSS), which evaluates obesity-related 
risk factors, physical and psychological 
symptoms, and functional limitations.

5. Combination therapy
Active treatment includes psychological 
assessment, obesity education, behavioural 
treatment and anti-obesity pharmacother-
apy. Endoscopic treatments and weight 
loss surgery will be considered, depending 
on the patient’s response to pharmaco-
therapy and BMI.

6. Continued follow-up and weight assess-
ment, with use of telemedicine for contin-
ued monitoring.

The role of lifestyle modification in weight 
management
Healthy dietary choices and physical activity 
are the cornerstone of health and wellbe-
ing. All weight loss programmes begin with 

attention to diet and exercise, and both are 
required for weight loss and maintenance of 
weight loss. 

Healthy nutrition and calorie restriction
Any diet that restricts calories can result in 
weight loss, and there is no evidence that 
any specific diet is more effective than any 
other in that regard. However, a diet must 
also be nutritionally sound, assisting patients 
to consume more healthy foods and restrict 

consumption of unhealthy foods (Table 5). 
Because many people eat for pleasure, to 
reward themselves and to make themselves 
feel better (hedonic eating), it is important 
to combine dietary change with behaviour 
therapy to modify how the patient thinks and 

http://www.denovomedica.com
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feels about food. In this respect, because of 
past experiences and the negative connota-
tions associated with dieting, and to cultivate 
sustainable lifestyle change, patients may be 

more receptive to conversation about ‘nutri-
tion therapy’ or ‘healthy nutrition’ rather than 
‘diet’. 

Table 5. Medical nutrition therapy: characteristics of an ideal diet

1.  Supplies all macronutrients in a healthy proportion

2.  Supplies enough calories to enable the person to proceed normally with their lifestyle

3.  Individualised for each patient; after estimating their caloric needs, 500-1 000kcal/day are subtracted

4.  Person does not feel hungry, nor lacking energy

5.  The diet produces 0.5-1.0kg weight loss per week

6.  In order to be sustainable, the diet should be flexible, with a variety of foods and allowing the patient to 
exchange items, so as not to be boring. It should be culturally acceptable, affordable, and enjoyable

7.  The composition of the diet should be modified to minimise cardiovascular and other comorbid 
conditions (e.g., diabetes)

8.  Aim to achieve 10% weight loss over a six-month period.

Usually a low-calorie diet provides 
1 000-1 200kcal/day for women or 
1 200-1 600kcal/day for men, and for women 
who weigh more than 80kg or who exercise 
regularly. Calories may be further restricted 
for patients who do not achieve the desired 
weight loss (0.5-1kg/week), or increased for 
patients who feel hungry (extra 100-200kcal/
day). Certain very overweight patients and 
those with comorbidities may benefit from a 

very low-calorie diet (<800kcal/day), which 
increases the speed and magnitude of weight 
loss. These diets should only be used in 
exceptional circumstances, only under strict 
medical supervision, and adjusted according 
to weight loss results. 

Some practical dietary advice for all patients 
is listed in Table 6.

Table 6. Practical advice for maintaining a healthy diet

• Limit eating away from home

• Limit sugar-sweetened drinks to almost none

• Select healthy options when eating out

• Eat more fruit and vegetables

• Avoid large portion sizes

• Eat low energy-dense foods (i.e., foods that are high in micronutrients, but low in calories per gram).

Physical activity
Physical activity is an integral part of obesity 
management. Combining physical activity 
with diet increases weight loss, and main-
tenance of a regular exercise programme 
can help sustain a healthier body weight 

once weight loss has been achieved. Indeed, 
continued exercise is the most important 
predictor of maintained weight loss. An ideal 
programme may comprise endurance, resist-
ance, and high-intensity interval exercises 
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Exercise can 
improve 
the health 
consequences of 
obesity even in 
the absence of 
weight loss

(and preferably a combination of these), 
but needs to be tailored to the capabilities 
and physical limitations of the individual. 
Current guidelines recommend that all people 
aim to engage in at least 30 to 60 minutes of 
moderate to vigorous activity most days of 
the week.1 Furthermore, studies show that 

the more active a person is (hours per week), 
the greater the benefit in terms of achieved 
weight loss. Nevertheless, there are many 
additional benefits to regular physical activity 
(Table 7), and exercise can improve the health 
consequences of obesity even in the absence 
of weight loss.

Table 7. Benefits of physical activity

• Improves physical/cardiovascular fitness • Protects lean body mass

• Improves psychological factors • May suppress appetite

• Improves lipid profile • Improves sensitivity to insulin

• Reduces blood pressure • Increases energy expenditure

• Reduces the risk of sudden death • Stimulates fat oxidation.

The role of cognitive behavioural therapy (CBT) in 
weight management
Internalised weight bias and wanting are 
key drivers of obesity. CBT aims to change 
the patient’s relationship with themself  and 
with food, and thereby change food-related 
thoughts, decisions, and behaviour. Key 
components of CBT in obesity management 
are to address (a) internalised weight bias; (b) 
learned habitual eating and craving (wanting); 
and (c) patients’ understanding of obesity 
as a chronic disease that requires long-term 
change. It aims to cultivate self-esteem, 
self-regulation and self-efficacy and provide 
patients with practical knowledge to manage 
their weight. Generally, CBT is guided by 
motivational interviewing techniques, begin-
ning by asking permission to discuss weight 
(to demonstrate compassion and empathy 
and build patient-provider trust), listening 
and summarising (including identification of 
goals that are meaningful to them), informing 
about and inviting behaviour change, agree-
ing on goals, and assisting with drivers and 
barriers of change (Table 8).

The starting point of effective CBT is to 
understand how the patient thinks about 
obesity and uncover internalised weight bias. 
Internalised bias is associated with greater 
weight gain, poorer mental and physical 
quality of life, less self-efficacy with respect 
to eating and physical activity, greater eat-
ing as a coping strategy, more avoidance of 
going to gym, poorer body image and greater 
perceived stress (which in its own right is a 

driver of obesity).25 Education should be 
focused around the biological nature of 
obesity, including genetics (family history, the 
instinctual drive for food), appetite regula-
tion, neuroendocrine functions that promote 
weight regain following weight loss, and how 
the social environment encourages consumer-
ism and plays into the current obesity pan-
demic (e.g., ultraprocessed, easily available 
foods rich in fat, salt, sugar; larger portions; 
advertised to look healthy).26 

The second key component of CBT is to 
address craving that leads to impulsive and 
compulsive eating. The ‘wanting’ component 
of reward sensitivity is primarily associated 
with the brain’s motivational mesolimbic 
dopamine system and is distinct from ‘liking’. 
It is characterised by associative and reward 
learning during which exposure to foods of 
reward value at the same time as internal 
stimuli (e.g., emotion and internalised weight 
bias) and external stimuli (e.g., sight or smell 
of food) changes the brain circuitry that regu-
lates wanting so that the person associates 
these salient cues (e.g. presence of food, tele-
vision, cravings, anxiety, boredom) with food 
consumption and reward. Exposure to these 
salient conditioned cues elicits dopamine 
release, generating a powerful compulsion to 
eat (incentive salience), which in turn leads 
to excessive calorie intake beyond metabolic 
needs.26,27

http://www.denovomedica.com
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Addressing incentive salience/wanting 
starts with identifying and drawing the 
patient’s attention to high risk times, places 
and cues associated with excessive calorie 
consumption.
• When, e.g., lunch, afternoon, end of day 

predinner, dinner, desert, between dinner 
and sleep;

• Where, e.g., home (what room), office, 
restaurant, social setting;

• Who is around, e.g., alone, with someone 
else (name them);

• How often.

Through exploration of their own incentive 
cues, patients learn the destigmatising mes-
sage that these settings have been paired so 
often that they are now subject to the neuro-
logical reflexive event we call wanting/craving. 
Adherence to healthy eating goals depends 
on the ability to self-regulate and adhere to 
behavioural recommendations for weight 
loss despite the challenges posed by these 
biological predispositions and cues that push 
individuals to engage in unhealthy behav-
iours (or nonbehaviours) that impede weight 
control. Acceptance-based therapy (ABT) is 
a behavioural intervention designed to help 

patients manage incentive salience. It teaches 
patients self-regulation skills, such as abil-
ity to tolerate uncomfortable internal states 
(e.g., urges, cravings, and negative emotions) 
and reduction of pleasure (e.g., choosing to 
exercise instead of watch TV), behavioural 
commitment to clearly defined values that 
increase motivation to persist in difficult 
weight control behaviours, and metacogni-
tive awareness of decision-making processes. 
In a 12-month trial, ABT facilitated greater 
and more sustained weight loss than standard 
behavioural treatment.28 

The gut-brain axis is also actively involved in 
the control of reward-based eating behaviour. 
Anorexigenic plasma gut hormones (GLP-1 
and PYY), plasma bile acids and symptoms 
of dumping syndrome after gastric surgery 
have an inhibitory effect on the mesolimbic 
dopaminergic pathways that are activated 
by incentive salience. Obesity treatments 
that influence these pathways, including the 
GLP-1 receptor agonist semaglutide and 
bariatric surgery/banding, have been shown 
to improve control of eating and reduce food 
cravings and energy intake associated with 
visual and olfactory cues.29-32

Table 8. Example of CBT script to approach weight bias and wanting

An invitation to reconsider internalised weight bias and wanting might sound as follows:

Would you consider….

• That struggling with weight is a real condition? It is mostly genetic, is centred in the brain, and is strongly 
influenced by the environment.

• That your past weight loss efforts were difficult not because of some flaw in your character, a lack 
of willpower or motivation, the wrong diet or not enough activity? It was difficult because you were 
struggling with a real condition that has not been treated.

• That you will learn that three treatments exist for this condition? At the foundation is a behavioural 
treatment. Often, safe and effective medication may be added as another treatment, and safe and 
effective surgery may be added as well.

• That wanting is the biological drive that results in overeating? It is non-conscious and is the original 
motivation to go and get food that has been passed down to us by our ancestors.

• Learning of the specific patterned settings and times at which you are now subject to wanting and 
therefore at greater risk of overeating?

• Identifying, characterising and even potentially riding out the wanting?

Obesity 
treatments that 
influence reward 
pathways, 
including the 
GLP-1 receptor 
agonist 
semaglutide 
and bariatric 
surgery/
banding, have 
been shown to 
improve control 
of eating and 
reduce food 
cravings and 
energy intake 
associated 
with visual and 
olfactory cues
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Especially with 
GLP-1 receptor 
agonists, 
drug therapy 
may improve 
metabolic 
parameters (e.g., 
prediabetes) 
and it may be 
beneficial to 
continue even 
if an early 
response in 
terms of body 
weight is not 
achieved

Liraglutide 
directly causes 
weight loss 
and supports 
patients in 
adhering to a 
low-calorie diet

The role of pharmacotherapy in obesity 
management
Specific anti-obesity medications include 
liraglutide 3mg, phentermine, phentermine/
topiramate combination (not available in 
South Africa), naltrexone/bupropion com-
bination and orlistat. With the exception of 
orlistat, which inhibits dietary fat digestion 
and absorption through various mechanisms, 
these medications act in the central nervous 
system to reduce appetite and craving.

To personalise anti-obesity pharmacotherapy, 
considerations include mechanism of action, 
side effects and tolerability, contraindica-
tions and safety, comorbidities, smoking and 
cravings. Cost and frequency of administra-
tion can be barriers to adherence and should 
be discussed before prescribing. In addition, 
other medications that the patient is taking 
which might contribute to weight gain must 
be identified and alternatives should be con-
sidered if  possible. 

Liraglutide 3mg is a first-choice option for 
patients with diabetes, prediabetes, hyperten-
sion, obstructive sleep apnoea, or polycystic 
ovary syndrome. Naltrexone/buproprion 

may be considered for patients with signifi-
cant craving, depression and for smokers.33 
However, there is considerable heterogeneity 
in response to pharmacotherapy and it is not 
possible to predict which patient will respond 
to which medication. If  clinically significant 
weight loss has not been realised after three 
months on full dose or maximum-tolerated 
dose and no other reasons for the apparent 
lack of success can be identified, another 
anti-obesity medication can be considered. 
However, although usual recommendations 
are to discontinue a medication if  weight 
loss ≥5% is not achieved, it is not necessarily 
inappropriate to continue medication (or add 
another agent), because pharmacotherapy 
can also be used to maintain weight loss 
achieved with prior health behaviour change, 
a very low energy diet, or after bariatric sur-
gery.34 Furthermore, especially with GLP-1 
receptor agonists, drug therapy may improve 
metabolic parameters (e.g., prediabetes) and 
it may be beneficial to continue even if  an 
early response in terms of body weight is not 
achieved.33 

Liraglutide 3mg for weight loss
Liraglutide is a GLP-1 receptor agonist that 
acts in the gut and in the brain. It directly 
causes weight loss and supports patients in 
adhering to a low-calorie diet. It acts cen-
trally in the arcuate nucleus where it stimu-
lates POMC/CART neurons and inhibits 
AGRP/NPY neurons, thereby reducing 
appetite by increasing satiation and reducing 
feelings of hunger. Liraglutide may also have 
actions on other parts of the brain, including 
the mesolimbic system, resulting in dimin-
ished food-induced reward signals and associ-
ated reduction in craving and food-seeking 
behaviour. It also decreases gastric emptying, 
causing gastric stretch that stimulates vagal 
afferent signals to the solitary nucleus of the 
medulla and on to the appetite centres of the 
hypothalamus to induce satiety, or the area 
postrema to induce nausea. However, there 
is rapid tachyphylaxis to this gastric empty-
ing effect (but not to appetite reduction), 
and nausea is usually a transient side effect 
of GLP-1 receptor agonists. Peripherally, 
when glucose is elevated after a meal, liraglu-
tide increases insulin release and suppresses 
glucagon.35

In a 56-week placebo controlled trial includ-
ing 3 731 subjects without type 2 diabetes and 
with mean baseline body weight 106kg and 
BMI 38.3kg/m2, patients treated with liraglu-
tide 3mg lost a mean of 8.4kg compared to 
2.8kg with placebo.36 Among those on lira-
glutide 3mg, 63% lost at least 5% body weight 
and 33% lost at least 10% body weight, in 
comparison with only 27% and 11%, respec-
tively, in the placebo group (P<0.001). Early 
response to liraglutide 3mg was shown to 
be clinically useful to identify people who 
might achieve clinically meaningful weight 
loss with long-term therapy. Overall, 77% 
of nondiabetic patients achieved an early 
response (defined as ≥4% by 16 weeks) and 
mean weight loss in this group was approxi-
mately three times greater in comparison to 
early nonresponders.37 Similarly, more early 
responders achieved ≥5% (84% vs. 28% early 
nonresponders), >10% (50% vs. 6%) and 
>15% (21% vs. 2%) weight loss at week 56, 
and improvements in cardiometabolic risk 
factors and health-related quality of life 
scores were also better in this group.

http://www.denovomedica.com
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The real-world clinical effectiveness of lira-
glutide 3mg in combination with diet and 
exercise has been investigated in a cohort 
of 311 patients at four and six months post 
initiation.38 In total, 210 (68%) were per-
sistent on liraglutide 3mg for at least four 
months and 167 (54%) were persistent for at 
least six months. Average baseline BMI was 
40.7kg/m2, and weight was 114.8kg. Among 
treatment persistent subjects, mean change in 
body weight was -7kg (-6.3%) at ≥4 months 
and -8kg (-7.1%) at ≥6 months. All subjects 
lost 6.5% body weight. Almost two-thirds 
of patients achieved more than 10% body 
weight reduction at ≥4 months (63%) and at 
≥6 months (64%). 

When administered to adolescents with 
obesity, the safety and tolerability profile 
of liraglutide is similar to that observed in 
adults, and preliminary studies did not reveal 
any unexpected safety or tolerability issues in 
this age group.39 Consequently, 151 adoles-
cents aged 12 to <18 years were randomised 
to receive lifestyle therapy with either liraglu-
tide 3mg or placebo in a double-blind trial 
consisting of a 56-week treatment period and 

a 26-week follow up period.40 At week 56, in 
comparison with placebo, the change from 
baseline in the BMI standard deviation (SD) 
score was greater in the liraglutide group, 
with an estimated mean difference of -0.22 
(95%CI -0.37 to -0.08; P=0.002). A change in 
BMI SD score of at least 0.20 is considered to 
be clinically meaningful, whereas behavioural 
therapy alone has been shown to reduce BMI 
SD score by approximately 0.17 in children 
and adolescents.41 Reduction in BMI of at 
least 5% was observed in 43% of subjects 
receving liraglutide and 19% of those receiv-
ing placebo and a reduction of at least 10% 
BMI was observed in 26% and 8%, respec-
tively. Both BMI and body weight reductions 
were greater in the liraglutide group, with 
estimated mean differences of -4.64% and 
-4.5kg, respectively. Gastrointestinal adverse 
events were more common in the liraglutide 
group (65% vs. 37%), occurring mainly in the 
dose escalation phase and thereafter becom-
ing less frequent. Treatment was discontin-
ued, primarily due to gastrointestinal side 
effects, in 10% of subjects receiving liraglutide 
and none of those receiving placebo.

Conclusion
In contrast to popular conception, obesity is 
not merely a matter of increased size or waist 
circumference due to overeating and sedentary 
lifestyle. On the contrary, in people who live 
with obesity, reduction of calorie intake and 
increase in energy expenditure alone, although 
they are important components of weight 
management, rarely lead to significant and 
sustained weight loss. Factors involved in the 
pathogenesis of weight gain and inability to 
sustain weight loss are multiple and complex. 

Consequently, obesity care should be based 
on evidence-based principles that address 
the root causes of weight gain and the physi-
ological and psychological mechanisms that 
impede weight loss. Effective weight manage-
ment strategies require a multidisciplinary 
approach addressing nutrition, physical activ-
ity, psychological interventions, pharmaco-
therapy and, where it is appropriate, bariatric 
surgery.

Effective weight 
management 
strategies require 
a multidisciplinary 
approach 
addressing 
nutrition, 
physical activity, 
psychological 
interventions, 
pharmacotherapy 
and, where it 
is appropriate, 
bariatric surgery
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Key learnings

• Obesity is a chronic disease with a complex and variable aetiology. It is characterised by abnormal or 
excessive body fat that impairs health

• Weight loss attempts are accompanied by compensatory changes in metabolic rate, gastric hormones 
and neurochemical pathways that occur with, and persist after, weight loss, making weight maintenance 
extremely difficult 

• For the majority of people with obesity, diet and exercise alone are not sufficient for long-term weight 
management

• Effective treatment requires a multidisciplinary approach and combination treatment to address the root 
causes of obesity, while working with the patient to understand their context and culture to develop a 
personalised treatment plan

• Components of an effective weight management strategy include lifestyle management (sustainable 
maintenance of healthy nutrition and physical activity), psychological intervention (acceptance-based 
therapy), pharmacological therapy and bariatric surgery

• Liraglutide 3mg helps patients with obesity to lose weight and maintain weight loss

• Early response to pharmacotherapy (within 3-4 months) indicates likelihood of better weight loss results

• Even in patients who do not lose weight, ongoing lifestyle change and medication can help to maintain 
weight loss achieved with prior health behaviour change, a very low energy diet, or after bariatric surgery.

• An ongoing management plan reduces the impact of comorbidities and improves quality of life.
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