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Obesity and health—new perspectives from bioscience 

research suggest directions for clinical practice 

Suzi Penny, Jenny Carryer 

Abstract 

This viewpoint is written from the dual perspectives of a metabolic biochemist and a 

nurse academic who met at the Oxford University Round Table Forum on Obesity in 

2008. Forty invited participants from around the world spent a week presenting and 

debating research and practice in the area of obesity. A unique feature of this forum 

was that it was cross-disciplinary with participants ranging from those working in 

public health with a background in medicine, paediatrics, nutrition, nursing, 

education, policy analysis, behaviour and social sciences, and exercise physiology to 

those working in the food industry and health insurance. The link between our current 

affluent lifestyle and increasing obesity, cardiovascular disease, type 2 diabetes 

mellitus and the associated morbidity and mortality is well established.  

Interventions have involved individual patient clinician encounters aimed at weight 

loss and broader public health interventions with the goal of prevention and 

management of obesity. However, what is often overlooked is the need to also 

understand the psychosocial implications and issues for those living with a large body 

in a society where the prevailing culture, including that of health professionals, 

espouses a lean body as the ideal and excess weight as a testimony to greed, sloth and 

lack of will power. In this paper we share observations and learning from Round 

Table participation together with some of our own research interests.  

Obesity—the challenge—how effective are current strategies?  

Cheap readily accessible energy dense food in generous portions and a sedentary life 

style in conjunction with socioeconomic factors such as food insecurity have been the 

subject of much research and are certainly important contributing factors to obesity.
1
  

Frustratingly limited or lack of long term success, and weight regain after a period of 

weight loss, are predominant outcomes in most intervention programmes.
2,3

 Weight 

loss is presumed to be a simple matter of reducing intake and increasing energy 

expenditure highlighted in the public mind by frequent references to excessive 

consumption of “fast” or junk food. This, more than anything else, sets the scene for a 

high level of covert and sometimes overt blaming of fat people. However, this 

simplistic view does not explain why in all societies there are those who manage to 

stay lean while others in the same obesogenic environment do not.  

Some instead become locked into a demoralising cycle of dieting and weight regain 

while some acquire eating disorders.
3-5 

The proportion who struggle with their weight, 

are restrained eaters or have undiagnosed binge eating disorders compared to those 

who stay slim with very little effort or awareness is not known. What is apparent is 
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that obesity cannot be explained by psychosocial factors alone and occurs in all social 

strata.  

The bioscience: new insights into factors that cause weight gain and 

regain 

Kennedy’s proposal (over 50 years ago) that difficulty in maintaining a normal weight 

might be due to physiological factors, that determine—and defend—body fat stores 

was received with a considerable amount of scepticism at the time. However, a vast 

amount of research involving animal models and human data has validated this core 

concept. An overview summary that illustrates the complexity of energy homeostasis 

and the many physiological factors that are involved is summarised in Figure 1 and 

Table 1.  

 

Table 1. Non-psychosocial factors that affect energy turnover and fat storage 
 

Genetic factors  
Genes that influence obesity risk 

Genes that affect weight loss and its maintenance 

Physiological responses to environmental factors 
Epigenetics 

Neural plasticity 

Transcription factors e.g. PPARs and PGC-1α
 
 which are important in 

regulating energy metabolism by regulating gene expression in muscle, 

liver and adipose tissue in response to environmental factors such as diet 

and exercise.  

Neuroendocrine factors in the hypothalamic 

regulation of food intake 
Hypothalamic orexigenic peptides: 

• neuropeptide Y (NPY)  

• agouti-related peptide(AgRP)  

• orexin, galanin 

• melanin concentrating hormone (MCH ) 

Hypothalamic anorexic peptides:  

• cocaine & amphetamine regulated transcript 

(CART) 

• pro-opiomelanocortin (POMC) 

• α-melanin stimulating hormone(MSH )  

• corticotrophin releasing hormone (CRH) 

• thyrotrophin releasing hormone (TRH) 

Neuroendocrine factors that modulate the hypothalamic regulation of 

food intake and/or affect energy turnover and fat storage 
GI tract hormones e.g. Choleocystokinin (CCK), grehlin, glucagon-like 

peptide 1 (GLP-1 )  

Adipokines e.g. leptin, adinopectin 

Insulin- central satiety action and peripheral actions that promote glucose 

uptake and lipogenesis  

Opioid, dopaminergic, serotonergic and cannabinoid systems 

HPA axis and adrenal corticosteroid action 

Circadian clock  

Adrenergic stimulation  

Thyroid function  

Sex steroids 

Oxytocin—insensitivity to its anorexic effect is important for weight gain 

during pregnancy  

Metabolic factors 
Raised blood glucose, lipids 

Nutrients, e.g. folate 

Oxidative stress 

Low grade inflammatory activation 

Oxidative metabolism 

Basal metabolic rate 

Body composition, e.g. low muscle/high central fat mass 

Mitochondrial function 

Thermogenesis 

Uncoupling proteins 

Transcription factors e.g. PPARs, SREBPs that regulate 

gene expression and fat metabolism in response to 

metabolic states 

Environmental factors  
Impacts of energy dense processed foods on physiological appetite 

regulation mechanism  

Low dietary fibre—satiation factors 

High glycemic index carbohydrates 

High fat diet—causes leptin resistance 

Other nutrients, e.g. vitamins, antioxidants, phytochemicals 

Toxins, e.g. endocrine disrupters  

Side effects of medications—e.g. Atypical antipsychotics, De-Provera, 

Tricyclic antidepressants 

Prevailing temperature  

• PPAR = Peroxisome proliferator –activated receptors— the antidiabetic thiazolidinediones drugs such as such as 

ACTOS act as highly selective PPAR agonists; PGC-1α = PPAR gamma coactivator-1 α; SREBP = sterol regulatory 

element binding proteins  
• Refs 6-23, 25, 26,29—32, ,41, 42.  
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Figure 1. Schematic representation of the hypothalamic regulation of the input 

side of energy homeostasis 
 

 
Note: Consumption of food results in the release of satiation signals that limit meal size such as 

choleocystokinin(CCK), glucagon-like peptide 1(GLP-1 ) and vagal stimulation that act in the hypothalamus to 

reduce food intake. Conversely ghrelin released by gastric cells stimulates eating via activation of neuropeptide Y 

(NPY) and Agouti-related peptide (AgRP) neurons in the lateral hypothalamic area (LHA) and inhibits the pro-

opiomelanocortin (POMC) and cocaine & amphetamine regulated transcript factor (CART) neurons in the 

arcuate nucleus (ARC). Ghrelin levels rise during fasting but also anticipated meal times and its suppression after 

eating depends on the kilojoules consumed. Leptin and insulin can reduce food intake by activating the POMC and 

CART neurons via αααα-melanocyte stimulating hormone (MSH) acting on melanocortin receptors (MCR3 and 

MCR4) in the paraventricular nuclei (PVN) while inhibiting the ghrelin-NPY/AgRP neurons.  

These composite pathways involved in energy homeostasis have many neural/hormonal links which respond to 

varying physiological demands such as growth and pregnancy and to the environment. Ultimately body fat stores 

are defended at a level determined by an interaction of genetic, epigenetic, early developmental and environmental 

factors. Relevance to obesity is that the effect of decreasing levels of leptin and insulin with weight loss and 

dietary restriction trigger an increase in food intake via these mechanisms. The same applies with impaired central 

signalling that occurs with insulin and leptin resistance6-10,30 

 

More detail can be found in many recent reviews.
6–10,30

 Energy homeostasis involves 

a two-way interchange of information between the brain, particularly the 
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hypothalamus, and peripheral tissues. There are short term signals released by the 

digestive system that decrease food intake such as choleocystokinin (CCK) released 

in response to food consumption. Conversely, ghrelin, a potent stimulus for eating, is 

produced during the fasting state.  

The central effects on food consumption are integrated with longer term adiposity 

signals, such as leptin, released by adipose cells, and insulin, that reflect body energy 

stores. Reward pathways including the opioid, dopaminergic and cannabinoid system 

may modulate or override the hypothalamic energy homeostasis pathway, particularly 

with respect to the consumption of energy dense food and may make some 

inheritently more vulnerable to compulsive overeating.
9,11

  

The important point we want to highlight is that a complex circuitry of physiological 

pathways regulate energy intake, metabolism, storage and basal energy output - and 

therefore body fat stores. Physiological factors as well as environmental factors are 

important. This is verified by the fact that drugs such as amphetamines, Rimonabant 

(a specific cannabinoid antagonist of CB-1 receptors, recently withdrawn as an anti-

obesity agent after post marketing monitoring revealed adverse psychological effects) 

act directly on these central pathways in the brain (Figure 1) to depress appetite and 

can exert their effects even in an obesogenic environment.  

To date, the bioscience research has not been able to provide a simple 

pharmacological solution to a complex problem since side-effects and/or the 

development of tolerance limits their use. This is perhaps not surprising in view of the 

multifaceted nature of the physiological factors involved in energy intake, turnover 

and storage in the body. However, insights gained from the bioscience research have 

provided a deeper understanding for the limited long-term success of many 

intervention programmes. 

The role of early development and epigenetics  

Research into the developmental origins of adult disease and epigenetics is providing 

further insight, and revealing health concerns. Following on from the classical 

epidemiological studies by Barker and Osmond, much subsequent research in animal 

models and human populations has linked a compromised intra-uterine environment 

with an increased risk for central and visceral obesity, hypertension, raised fasting 

plasma glucose and triglycerides and decreased high density lipoprotein-cholesterol—

a common definition of the metabolic syndrome.
12,13

 Insulin insensitivity, 

hyperinsulinaemia and salt-sensitivity hypertension, pro-inflammatory status, 

oxidative stress are also commonly found together with the metabolic syndrome and 

imply a high risk for type 2 diabetes mellitus and cardiovascular disease in adult 

life.
14,15

  

The Oxford Round Table Forum shared concerns about an escalating obesity problem 

among previously nutritionally deprived communities around the world with 

nutritional transition. Of more relevance to communities with abundant processed 

food supplies is that maternal gestational diabetes and obesity likewise creates a 

significant increased risk for obesity in offspring, with metabolic compromise such as 

insulin resistance already apparent at birth.
16  
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Recent research at the molecular level has identified permanent changes in gene 

expression (epigenetic changes) as mediators for these effects.
17

 Of particular concern 

is that these epigenetic changes may be carried through to the next generation of 

children born into an obesogenic environment. 

The metabolic syndrome: an anomaly of metabolism that pre-

disposes to obesity and the associated health risks 

Key features of the metabolic syndrome are insulin resistance, a low grade chronic 

inflammatory state and visceral obesity.
12,13

 Peripheral insulin resistance is linked 

with obesity and markedly improves with weight loss. However, insulin resistance 

and other components of the metabolic syndrome,
 
including an increased tendency 

towards abdominal obesity, may occur before the onset of obesity as a result of intra-

uterine exposure to either a deprived or overabundant energy supply in animal models 

as well as from human data.
14-17

  

As well as its peripheral effects, insulin also acts in the brain as an important satiety 

signal in conjunction with leptin and, since human obesity is commonly linked with 

both leptin and insulin resistance
18,19 

this may result in a vicious spiral of escalating 

weight gain, and problems with shedding the extra kilograms gained. There are other 

physiological factors that also operate to make some people more susceptible than 

others to obesity, and the metabolic syndrome including cortisol and the 

hypothalamic-pituitary axis (HPA),
20

 mitochondrial dysfunction,
21

 uncoupling 

proteins
22

, and sex hormones
23

 (see Figure 1, Table 1).
 
 

This rapidly expanding body of basic research provides further support of the 

evidence that some people are inherently more vulnerable. What also emerges is that 

the increased propensity for central fat gain is part of the metabolic syndrome and 

may arise early in development. This highlights the importance of early screening and 

implementation of appropriate interventions for those at increased risk of the 

metabolic syndrome and becoming obese.  

For obesity-related health risks, fat distribution is the critical factor. It is visceral fat 

that is linked with the release of pro-inflammatory cytokines such as tumour necrosis 

factor (TNFα) and interleukin-6 (IL-6), chronic inflammation and oxidative damage 

and the classic risk factors of hypertension and dyslipidaemia for cardiovascular 

disease, insulin resistance and type 2 diabetes mellitus as well as obesity-linked 

malignancies.
24,25

 Conversely, adiponectin is linked with anti-inflammatory, anti-

oxidative, insulin-sensitising and anti-cancer properties and low levels of this 

protective cytokine are associated with the metabolic syndrome.
26

  

It is interesting to note that Roux-en-Y gastric bypass surgery is able to reverse the 

metabolic effects of obesity virtually immediately, often before significant weight 

reduction.
27

 This is possibly due to enhanced nutrient sensing and stimulation of 

lower intestinal hormones such as GLP-1 or decreased production of ghrelin.
27

 

However, energy deprivation in the obese prior to/at bypass surgery also contributes 

to rapid metabolic normalisation. 
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The role of genetics  

The importance of genetic factors in obesity initially arose from twin and population 

studies and, more recently, from the human genome data. Cases of obesity linked to a 

single gene mutation have been identified in recent years, such as the FTO (fat mass 

and obesity associated gene)
 
but human obesity is predominantly polygenic in 

nature.
29-31

  

Currently more than 70 genes that may contribute to obesity have been identified, and 

genetic factors may account for 30-70% variability in BMI and waist/hip ratio, 

variations in energy homeostasis, eating behaviour, weight loss maintenance and 

ethnic differences in susceptibility to obesity.
 29,31 

It is the interplay of these
 
genetic 

differences with socioeconomic and cultural differences and psychosocial factors that 

predisposes to obesity risk and re-affirms the value of early interventions.  

The bioscience: suggested directions for clinical practice 

Debates and presentations at the Round Table had several themes which could inform 

clinical practice: 

• Obesity results from a chronic disruption of innate energy homeostasis 

mechanisms which may arise as a result of genetic, epigenetic or 

environmental factors, resulting in an increased risk for obesity for some 

people when faced with the same obesogenic environment as their leaner 

counterparts. The achievement and maintenance of a supposedly “ideal” BMI 

of 19–25 is not only elusive but an impossible challenge for some, 

• Dieting, and ‘diet’ induced behaviours, generally do not lead to lasting weight 

loss or health benefits,
3-5,10,29

 may predispose to weight regain and sensitise the 

brain’s reward circuitry and function,
30

 lead to an upward cogwheel ‘resetting’ 

of energy homeostasis
10

 and may promote redistribution and increased visceral 

fat deposition with its related health risks.
20,33

 Peripheral hip and thigh fat is 

not just neutral but may be protective
34

 and it is essential to distinguish 

between weight loss and fat loss
34

 and health. Some sources consider long 

term successful outcomes can be seen with Bariatric surgery
27 

but clearly this 

is not a general option, and has risks at surgery and often post surgery 

nutrition issues.
28

  

In view of these considerations perhaps we would achieve better health for all if we 

were to modify our interventions and attitudes appropriately. Too often attempts to 

lose weight lead to frustration, guilt and ultimately failure and pre-occupation with 

food and an upward spiral of weight cycling. What is apparent is a need for early, 

realistic, achievable interventions with an emphasis on health rather than a narrow 

focus on weight loss. The protective effects of a healthy diet in conjunction with 

physical activity as part of a healthy lifestyle are seen even with quite modest effects 

in weight loss.
35

 Enabling people to do this in an obesogenic environment with cheap 

over-palatable food and which is not conducive to physical activity are major barriers. 

There has been some debate and confusion over what really constitutes “healthy 

eating” by consumers, epidemiological and health workers as information available 

contains many contradictions. In NZ fat intake decreased from 37.5% to 35% of the 
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kilojoules between 1989 to the 1997 in response to health messages to cut back fat. 

However, over the same time period, obesity levels increased from 11% to 17%
36

. 

Unsaturated fats, such as olive oil and omega-3, are healthy alternatives to saturated 

fats but just as energy dense. The only nutritional advantage that pasta has over white 

bread is its low glycemic index.  

Epidemiological studies that link higher intakes of individual nutrients such as 

carotenoids, dietary fibre, folic acid, and potassium with reduced health risks often 

miss the significant point that higher intakes of these nutrients are indicators of a 

higher intake of fruit, vegetables, whole grains and the significance of other health 

promoting substances found in these foods.  

The one certainty seems to be the value of a varied and generous intake of fruit and 

vegetables, whole grain cereals (in moderation and with consideration of other starchy 

staples), dairy foods, fish and modest servings of animal derived protein, and 

unsaturated fats instead of saturated and trans fat found in processed foods.  

It is important to eat foods that are not just energy dilute but provide generous 

supplies of many nutrients as well as antioxidants, cancer-protecting phytochemicals 

and dietary fibre and are satisfying and enjoyable. An example is the Mediterranean 

type diet, which has beneficial metabolic effects, established benefits for overall 

health and wellbeing and is conducive to longer term sustained weight loss.
35

  

In contrast, dietary regimes are often nutritionally unbalanced and not adhered to in 

the long term and may have undesirable side effects.
29,33,35

 Therefore, for sustained 

long term health benefits, a more productive emphasis should be on healthy eating 

(rather than weight loss per se) as part of a healthy life style, and on public education 

that facilitates and promotes informed food choices that appeal
37

 ideally with wider 

community and food industry involvement.  

Debates at the Round Table about exercise noted that there was no evidence to show 

that exercise reliably caused weight loss but there is a great deal of evidence to show 

the beneficial effects of increased movement of any form with incremental benefits as 

exercise increases.
35,38,39

 This is an area where our current focus on weight loss may 

be counterproductive as many people begin an exercise programme to achieve weight 

loss and abandon it when weight loss does not occur.  

Health professionals could show leadership in promoting the intrinsic benefits of 

exercise entirely removed from a focus on weight loss and supporting persistence and 

enjoyment instead. Creating a clinical environment in which the person does not feel 

judged or criticised is critical to fostering attendance and participation.  

Another area of importance to clinical practice is advice about sleep habits. Multiple 

epidemiologic studies have shown an association between short sleep and higher BMI 

even when other confounders are controlled for.
40-41

 Studies of healthy volunteers in 

laboratory settings have shown that sleep restriction is associated with an adverse 

impact on glucose homeostasis and is also related to alterations in appetite and satiety.  

Conclusions 

What is apparent from a body of research over the last decade is that there are no 

short cuts or simple solutions to the obesity issue at the individual level and it is 
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unrealistic to expect these. Obesity is a field in which leading researchers “repeatedly 

concede an alarming lack of knowledge about even the most fundamental questions 

while, often within the same article, making bold and unsupported generalisations 

about the causes and cures for obesity” (Gard, p.36).
2 

Such uncertainty was clearly 

evident at Round Table discussions and whilst many clinicians may be well aware of 

the scientific uncertainty it has not yet translated into more appropriate, sensitive 

public or clinical responses to those who live with obesity.  

At the community level there is much to be achieved. Community embedded 

processes which increase access to safe exercise and increase equitable access to good 

nutrition are valuable and vitally important, and need to be long term. It is unfortunate 

that we will not be able to assess the long term outcomes of the Healthy Eating 

Healthy Action initiatives due to changes in government policy.  

For individuals, we could move from a tendency to blame towards acknowledging 

that some may be disadvantaged because of biological factors. Simply concentrating 

on BMI focuses our attention away from inactivity and unhealthy dietary choices 

which are empirically recognised as a far more accurate predictor of disease than 

body weight per se.  

For many people the current cheap, processed highly palatable and energy dense food 

environment makes it more difficult to acquire, ‘choose’ and eat healthier options. 

Regular physical activity is better for health than pure weight loss and is hard for 

many people, especially in an urban environment that discourages this.  

Dealing with obesity at a community or individual level needs supportive long-term 

commitment and investment better served by interventions that are realistic, 

achievable and with an overall focus on health in its fullest sense, and for people of 

any size.  
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