
Review Article
Banting Memorial Lecture 2011^

Diabetes—science, serendipity and common sense

A. H. Barnett

Emeritus Professor of Medicine and Consultant Physician, University of Birmingham and BioMedical Research Centre, Heart of England NHS Foundation Trust,

Birmingham, UK

Accepted 29 July 2011

Abstract

This paper is dedicated to young researchers in diabetes. One such person was Frederick Banting who, with his colleagues,

isolated insulin in 1921, saving the lives of literally millions of people. What factors allowed Banting and other scientists to

produce work that has immensely benefited the human race? I propose that it is the combination of good scientific background

(the ‘prepared mind’), commonly some serendipity taken with a good dose of common sense and supplemented by enthusiasm,

tenacity and good mentoring, which drives the ‘power of observation’ and the ability to take forward the good idea. I give

examples from history to support this and then discuss some of the ‘truths, perspectives and controversies’ within the diabetes

arena when I first started in diabetes research in the late 1970s. I describe how my appetite was initially ‘whetted’ for research by

moving to an excellent clinical research environment with encouragement to test ideas and controversies initially in a clinical

research programme, followed by more scientific ⁄ basic research. The work that I performed as a young doctor and research

fellow led to a lifelong professional interest in three major areas—causes and interventions for diabetes vascular disease, studies

of the molecular genetics of Type 1 and Type 2 diabetes and work on diabetes in different ethnic groups. I provide a summation

of my own and other people’s work to demonstrate how research can be progressed and lead to patient benefit as well as

providing an incredibly rewardingcareer. I believe that we need to encourage and put more resources into development of young

doctors and scientists wishing to undertake research in our discipline. Areas ripe for much-needed clinical research programmes,

for example, include work on best practice ⁄ provision of health care, application of the evidence base from clinical trials to

achieve public health gains, attention to adherence issues and better-tolerated therapies. Most importantly, a greater emphasis

on prevention through public health measures and ‘buy in’ from the whole population is urgently required.

Diabet. Med. 28, 1289–1299 (2011)

Introduction

In my 2011 Banting Memorial lecture, I have tried to provide a

summation of my own and others work to demonstrate how a

good scientific background, some serendipity and common sense

in conjunction with good mentoring can lead to patient benefit

and an incredibly rewarding career—in my case over a 30-year

period!

Let us start with the young Banting who qualified as a doctor in

Canada in 1916 and was subsequently awarded a medal for

bravery in the First World War [1]. He returned to practice in

Torontoinitiallyasahospitalsurgeonandtheninprivatepractice,

but things were not going well and Banting was in considerable

debt.All this changedafterhereadanarticlebyapathologistwho

had conducted post-mortem examinations of pancreata in which

the duct had been blocked by stones [2]. The pathologist noted

that there was total loss of exocrine tissue, but preservation

of endocrine tissue. Banting later wrote in his memoirs:

‘It was one of those nights... I thought about the article and I thought

about my miseries and how I would like to get out of debt and away

from worry... the idea occurred to me that by the experimental

ligation of the (pancreatic) duct and the subsequent degeneration of a

portion of the pancreas, that one might obtain the internal secretion

free from the external secretion. I got upandwrote down the idea and

spent most of the night thinking about it’ [3].

The rest is history and the reason why diabetes is no longer a

death sentence! Banting read the article on 30 October 1920 and,
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Dedication

To young people performing or planning a career in diabetes research.

Also, to the bravest person I’ve ever met who died of a terrible cancer at the

age of 21 years—my youngest son Robert—another reason for supporting

young researchers in all health-related disciplines.
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by May 1921, he had persuaded the Professor of Physiology in

Toronto, John Macleod, to allow him to use his laboratory for

animal experiments. Working with the biochemist, Collip, and

the young medical student, Best, they presented their work on

dogs to the American Physiology Society in December 1921, had

their first human success with injectable insulin in January 1922

and, by May 1922, they had an agreement for commercial

production with Eli Lilly (Fig. 1). In October 1923, Banting

and Macleod were awarded a Nobel Prize! The time period

from ‘concept’ to ‘translation’ was 15 months and to

‘commercialization’ 19 months!

Science and the ‘prepared’ mind

(‘All things are ready if our minds be so’. William Shakespeare,

Henry V, Act IV)

What factors allowed Banting and other scientists to produce

work that would immensely benefit the human race? Vital to this

was ‘the science’. Louis Pasteur provided one of the most famous

quotes in this area:

‘In the field of observation chance favours only the prepared mind’

(Louis Pasteur, Lecture, University of Lille, 1854).

He described the secret to his achievements as ‘solely in my

tenacity’ and ‘enthusiasm’ in scientific practice. Pasteur

destroyed ‘spontaneous generation’ theory and pioneered

‘germ theory’ of disease. What is less well known is that three

of his children died of typhoid and it was this that stimulated him

to discover why, and what could be done about the terrible

infectious diseases so rife in his lifetime.

Many important scientific discoveries have also involved an

element of serendipity ‘A propensity for making fortunate

discoveries whilst looking for something unrelated’

(Wikepedia). Serendipitous discoveries are commonly ‘...of

significant value in the advancement of science and often

present the foundation for important intellectual leaps of

understanding’ [4]. This has been especially true in the field of

medicine and pharmacotherapeutics. Last, but not least, a good

dose of ‘common sense’ is also necessary to advance science, but

unfortunately ‘common sense is not so common’ (Voltaire).

Lessons from history—the power
of observation

Many observations have led to profound advancement in public

health and clinical practice. For example, Edward Jenner in 1798

noted that milkmaids exposed to cowpox never contracted

smallpox—he ‘invented’ vaccination, although at the time there

was considerable disquiet amongst the general public, some of

whom feared it would make them sprout ‘cow-like appendages’.

Another example was the work of an Australian psychiatrist

John Cade, who in 1948 noted that lithium salts calmed guinea

pigs [5]—this subsequently became the major treatment for

mania in humans. Serendipity was also certainly involved in the

discovery of penicillin by Alexander Fleming [6] who, in 1928,

observed that one of his bacterial cultures contaminated by a

fungus killed bacteria. At the time he was a young doctor

working at St Mary’s Hospital in London, but had aspirations to

be a surgeon. Fleming was also ‘a crack shot’ and a member of the

St Mary’s Rifle Club. The captain wanted to keep him on the staff

at St Mary’s and helped him secure a research post in

bacteriology so that he could stay put! The rest is history and

Fleming never became a surgeon.

Truths, perspectives and controversies from
the 1970s

As a junior doctor in 1978, I announced to my boss that I wanted

to specialize in diabetes. His response was upsetting: ‘You want

to be a sugar doctor—how boring!’ This was a bit of serendipity

as it made me even more determined to pursue my goal. In that

same year I moved to the Diabetes Clinic at King’s College

Hospital anddiscussedwithoneofmyseniors (DrPeterWatkins)

the best way to begin research. His advice was to always ask two

questions: ‘What is taken as fact?’ and ‘What is controversial?’

and to ‘Test it!’.

With his support (good mentoring!) I became involved in a

series of clinical research studies concerning controversies that

were rife in the 1970s, such as whether beta-blockers were safe to

use in insulin-treated diabetes [7], the management of premature

labour [8] and the management of glycaemia in the perioperative
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FIGURE 1 The sequence of events leading to the Banting and Best discovery of insulin.
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period, particularly during general anaesthesia [9]. The latter is a

good example of the coming together of science and common

sense,with some serendipity thrown in! It so happened that Peter

Watkins had been asked to try out a new device, a ‘mini-

pump’—The Mill Hill Insulin Infuser. As a young doctor in

diabetes, I was continuously experiencing the ‘fallout’ from

extremely poor diabetes control on the surgical wards. This was

the result of the view held by many surgeons and anaesthetists at

the time that one should always ‘expect poor diabetes control

(i.e. high glucose) under general anaesthesia and in the

perioperative period’ as avoidance of hypoglycaemia was of

paramount importance.

We decided to try the ‘mini-pump’ in these patients (Fig. 2).

The photograph shows the instrument attached by Velcro to the

arm of the patient and connected to a peripheral vein by a

butterfly indwelling needle. By administering between 0.5 and

1 unit of insulin ⁄ h by continuous intravenous infusion in the

perioperative period, we managed to maintain excellent diabetes

control without hypoglycaemia [9].

Development of research interests to last
a professional lifetime!

Identical twins and studies of microvascular disease

Whilst at King’s, I was lucky enough to obtain the mentorship

and friendship of Dr David Pyke (now deceased) who, with

others, and over many years, had accrued a database of pairs of

identical twins, one or both of whom had diabetes, to elucidate

the relative role of genetic and environmental factors in disease

pathogenesis. Until the 1970s, it was widely believed that

diabetes was a single disease—mild if the patient was managed

on diet and tablets and severe if insulin was required. It was

becoming apparent, however, that young-onset diabetes might

have an autoimmune basis, with the description of

autoantibodies [10], and, a little later, human leukocyte

antigen (HLA) associations [11].

We studied 200 pairs of identical twins, one or both of whom

had diabetes [12]. In young-onset twin pairs where one twin had

the disease, the genetically identical co-twin had only about a

1-in-3chanceofalsodeveloping thecondition, i.e. environmental

factors predominate in disease aetiology. In contrast, in late-

onset, usually overweight, twins, if one twin had the disease then

the genetically identical co-twin was almost certainly also

affected. This latter observation was supported by further

collaborative work investigating those few late-onset co-twins

who did not have diabetes. They were found to have significantly

higher fasting and post-challenge blood glucose and reduced

insulin secretion compared with matched control subjects

without diabetes [13]. This suggested a disease concordance

rate in late-onset diabetes close to 100%, supporting the idea that

genetic factors were of predominant importance in this type of

diabetes (although ‘unmasked’ by environmental factors

including overweight and physical inactivity).

My work with twins led to a significant interest in the long-

term complications of diabetes, particularly microvascular. In

the 1960s and ‘70s there was controversy as to whether common

genetic factors were responsible for both the development of

diabetes and its microvascular complications, or whether the

microvascular complications were principally attributable to the

metabolic abnormality of diabetes. The identical twin database

provided an opportunity to test this.

It was already established that the histological hallmark of

diabetes microangiopathy was capillary basement membrane

thickening (Fig. 3). After performing muscle biopsies on twin

pairs discordant for insulin-dependent diabetes, we found that

the co-twins without diabetes all had normal capillary basement

membrane thickness, but that many of those with diabetes had

thickened capillary basement membrane [14]. As twin pairs are

genetically identical, this established the primacy of the

metabolic abnormality of diabetes in the pathogenesis of

microvascular disease.

My interest in microvascular disease continued through work

on its pathophysiology relating to haemostatic abnormalities,

antioxidant status and prostaglandin metabolism. In 1982, after

reading a paper in The Lancet about a Pfizer drug in development

to treat angina and peripheral arterial disease (a specific

thromboxane synthetase inhibitor) [15], I wondered whether it

also might be useful in microvascular disease and specifically

early diabetic nephropathy.

At the time, there was much interest in the concept of

microalbuminuria as a predictor of chronic renal failure,

FIGURE 2 The mini-pump method of diabetes control during minor surgery under general anaesthesia [9]. The mini-pump is attached to the arm and

connected to a peripheral vein by a ‘butterfly’ indwelling needle.
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cardiovascular disease and mortality [16]. After conducting a

placebo-controlled trial in patients with Type 1 diabetes, many

of whom had microalbuminuria [17], we noted virtual

normalization of albumin excretion rate in the patients with

microalbuminuria. Unfortunately, at the time, Pfizer did not

consider diabetes a large enough problem to pursue this further!

The results in peripheral arterial disease and angina were less

than convincing and the drug development was discontinued!

I was then involved in a series of papers studying renal

protection through inhibition of the renin–angiotensin system

[18–20].This led toamajorhardendpoint study (usingmeasured

glomerular filtration rate), which compared an angiotensin

receptor blocker vs. an angiotensin-converting enzyme (ACE)

inhibitor over 5 years in patients with Type 2 diabetes and early

nephropathy (creatinine < 130 lmol ⁄ l and albumin excretion

< 1 g per day and hypertension) [21]. Whilst there was no

difference over 5 years in glomerular filtration rate between the

two groups, there was virtual stabilization of renal function

beyond year 3 in both groups (Fig. 4) and much lower

cardiovascular morbidity and mortality rates than expected in

such a high-risk population. This work supported the renal

protective effect of ACE inhibitors and angiotensin receptor

blockers in the context of diabetic nephropathy and led to further

research to identify even earlier markers of diabetes renal disease

[22].

And so to genetics

The twin studies were also the start of my lifelong professional

interest in the genetics of diabetes. In the 1970s, genetic

associations with the HLA-class I B genes and early-onset

(Type 1) diabetes were first reported [11,23]. A decade later, I

was involved in studying associations with various HLA-class III
complement genes [24,25]. By the mid-1980s, it was apparent

that the associations with class I and class III genes were

secondary to more important associations within the HLA-

class II D region genes as a result of linkage disequilibrium (the

co-occurrence of two or more alleles on the same chromosome at

a frequency greater than expected by chance) (Fig. 5).

Associations were found with HLA DR3 and DR4 (increased

risk) and HLA DR2 (protection) and Type 1 diabetes [26,27].

Wereasoned that itwouldbeuseful to studyType 1diabetes in

various racial groups as recombination events have occurred

during evolution such that different racial groups show different

linkage disequilibrium relationships. We hypothesized that any

genetic association that was common across all races would

likely define a primary susceptibility determinant, whereas

associations that were not common across all races would

likely be secondary to linkage disequilibrium. This approach was

named transracial analysis and we published a series of papers

(b)(a)

FIGURE 3 Electron micrographs of a cross-section of a capillary from (a) a person without diabetes compared with (b) a person with long-standing Type 1

diabetes.The latter showssignificantabnormalities, includingbasementmembrane thickening,which is thehistologicalhallmarkofdiabetesmicroangiopathy.
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blockers in the context of diabetic nephropathy. Reproduced from Barnett

et al. (2004) with permission from the New England Journal of Medicine.
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demonstrating the primacy of the HLA D region in susceptibility

to Type 1 diabetes [26–32] and later suggesting that specifically

the HLA DQA1 and HLA DQB1 alleles were the primary

susceptibility determinants [33–44]. A successful collaboration

with John Todd (now Professor of Human Genetics in

Cambridge) led to an important paper in Nature in 1989 [39].

This demonstrated that the HLA DQA1 allele was likely to be a

primary susceptibilitydeterminant for Type 1 diabetes, as well as

confirming a similar association for the HLA DQB1 gene. The

work illustrates the power of collaboration and the good idea!

At this point I made a mistake! Work was going so well that I

was starting to believe that we could be screening for Type 1

diabetes in the next 5 years and would be preventing it within

10 years. I intimated as such as a guest lecturer at the British

Pharmaceutical Society in 1991 and gained headline news in the

Pharmaceutical Journal. A bit of a headache subsequently when

none of this transpired!

Collaboration with Todd’s groupcontinued to try and identify

further genes involved in susceptibility to Type 1 diabetes. In the

early 1990s, the usual approach when searching for genes in

‘complex’ diseases (where several susceptibility genes and

environmental factors are involved in disease aetiology) was

the study of ‘candidate genes’. We developed an alternative

approach in the form of total genome screening. This involved

large numbers of ‘multiplex’ families (where at least two siblings

have the disease and both parents are alive and available for

study), the presence of high-resolution genetic maps (which were

just becoming available) and the technology for large-scale

genotyping using microsatellite markers as ‘signposts’ to

highlight areas of the genome associated with Type 1 diabetes.

The data then required replication in other data sets.

Large numbers of ‘multiplex’ families were collected and from

blood samples immortalized cell lines were developed from

which we could extract DNA (‘British Diabetic Association

Warren Repository’) [45,46]. The first major publication from

this work gained front page headlines in Nature in 1994,

confirming that HLA was the most important susceptibility

determinant for Type 1 diabetes [47]. Various other regions of

the genome outside HLA that had associations with Type 1

diabetes were also identified. Subsequently, our group and many

others have described many Type 1 diabetes loci using these

technologies [48–50].

The above work also led to an interest in HLA DQ function as

a means of explaining genetic associations with Type 1 diabetes

[51–53]. For example, it is knownthat theHLADQ6.2molecule

protects and HLA DQ 6.4 molecule predisposes to Type 1

diabetes. These differ by only six amino acids in the functional

domain. The question arises as to how these individual residues

affect DQ molecular function. One approach is to create cell lines

expressing DQ 6.2 substituted at each of the residues of interest,

i.e. substituting the corresponding residue from DQ 6.4 and then

studying the effect of this on DQ function based on T-cell

activation and peptide binding. The eventual aim of this type of

work is to provide an understanding of the autoimmune process

with a view to disease prevention.

Diabetes in different racial groups

The third thread of my research career was also initiated during

my time at King’s as a young doctor and research fellow where, in

collaboration with Peter Watkins, we published a study on the

black Afro-Caribbean population of our large inner-city diabetes

clinic [54]. When I moved to Birmingham in 1983, many of my

patients with Type 2 diabetes were of South Asian origin [55]. In

the UK, the risk of Type 2 diabetes in this group is increased

three- to sixfold compared with the White Caucasian population

(Fig. 6) [56], with at least a 50% excess cardiovascular event rate

and mortality [57]. The reasons for this have been hotly debated

and we have published several papers in this area.

Our most important study was the UK Asian Diabetes Study

(UKADS) [58,59]. This was a cluster, randomized, multiple

cardiovascular risk factor intervention controlled trial of

enhanced diabetes care for patients of South Asian ethnic

origin. It involved approximately 1500 South Asian patients

from 21 inner-city general practices in Birmingham and

Coventry. The intervention was for 2 years and included

enhanced practice nurse time and use of Asian linkworkers and

community-based diabetes specialist nurses. In both ‘standard

care’ (control) and ‘active’ practices, health professionals were

encouraged to follow strict management algorithms for blood

pressure, lipids and glycaemic control.

The four components of UKADS were clinical, genetic,

economic and psychosocial. From the clinical perspective, there

was a highly significant improvement in systolic and diastolic

blood pressure and total cholesterol in the whole group, but no

improvement in HbA1c or body mass index. When baseline risk

profilesof the SouthAsianandmatchedWhiteEuropeanpatients

with Type 2 diabetes from the same geographical location were

compared, we found that the South Asians were considerably

younger, with a longer duration of diabetes and had increased

triglyceride and lower HDL cholesterol levels [59]. Baseline

mean HbA1c was 1% higher in the South Asians than in the

White Europeans and a cross-sectional analysis of these data at

various diabetes durations demonstrated that this difference was
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apparent at all durations of disease (Fig. 7). We also observed

that, when death occurred in this South Asian population, it was

approximately 7 years earlier and coronary heart disease

mortality or events occurred 10 years earlier (Fig. 8) [60]!

Furthermore, despite an overall similar prevalence of

microalbuminuria, people of South Asian extraction were more

likely to develop overt proteinuria (A. H. Barnett, unpublished

data), had higher risk of retinopathy and had (at all stages of

retinopathy) consistently higher HbA1c [61].

The implications of care for South Asian individuals with

Type 2 diabetes are clear:

• Necessity for earlier screening to detect diabetes.

• Emphasis on intensive glycaemic control, especially early

in the disease.

• Aggressive treatment of blood pressure and lipids with

perhaps lower targets in those with established

complications.

• Attention to concordance issues.

Furtherworkneeds tobecarriedout tounderstandwhypeopleof

South Asian origin have such a high risk of Type 2 diabetes and

cardiovascular disease, including searching for other novel risk

factors. From the point of view of the future and prevention,

attention needs to be paid to:

• Genetic factors including awareness of the implications of

first-cousin marriages.

• Identification of disease susceptibility genetic poly-

morphisms.

• Attention to environmental issues, which include diet,

exercise and economic and cultural issues, with a need for

early targeting.

• Improved screening strategies.

Minority ethnic groups, including people of South Asian

extraction, tend to have low concordance with lifestyle (much

less physical activity, for example, than corresponding White

European populations) and pharmacotherapy [57]. It is not clear

whether this is attributable to disengagement or poor knowledge

[62]. Much more research is required in minority ethnic groups,

but the ability to do research and assess knowledge can be

difficult, especially in low-literacy populations. In collaboration

with Cathy Lloyd from The Open University and others, we have

been studying these issues and have developed a number of

programmes, including use of self-completion questionnaires,

development of alternative modes of data collection and using

written and audio versions and adapted knowledge scales—all as

an aid to securing recruitment and obtaining informed consent

for research in minority ethnic groups [63–66]. The lessons learnt

from these studies are now being applied to our research

programme.

Studies of genetic susceptibility to Type 2 diabetes in South

Asians are also ongoing. Diabetogenic characteristics are already

apparent at birth and early childhood, including central

adiposity, hyperinsulinaemia and dyslipidaemia. The excess

risk may be because of inherited or in-utero environment

(epigenetic) factors. Our aim is to characterize genetic

susceptibility to Type 2 diabetes in South Asians to identify

differences that may account for their high risk and to help

elucidate molecular pathways of disease development and

highlight novel therapeutic targets.

The UKADS database has DNA samples from well-

characterized patients and control subjects and, in colla-

boration with the Diabetes Genetics Consortium in Pakistan,

has been expanded to several thousand individuals. Studies are

now trying to replicate the genome-wide association derived

susceptibility loci already reported in White European

populations for Type 2 diabetes, obesity and associated

metabolic traits [67,68]. We are also collaborating with the

Diabetes Genetics Consortium to undertake genome-wide
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association studies in the South Asian population, which is

providing many thousands of samples for research [69].

Are the improvements in outcomes
reported in clinical trials reproduced in real
life?

It is worth taking a step back now to explore whether some

of the dramatic improvements in outcomes reported in

clinical trials in diabetes have led to real public health gains.

A recent editorial in The Lancet concluded ‘Medicine might

be winning the battle of glucose control, but is losing the

war against diabetes’ [70]. Some selective examples might

include:

• end-stage renal disease in Type 2 diabetes (despite all the

evidence base for renal protection) is still increasing [71];

• in the recent New York City study there was a > 50%

increase in diabetes-related morbidity and mortality,

especially for myocardial infarction, compared with the

previous decade [72];

• in our own locality, data from five different Primary Care

Trusts [73] have suggested that the prevalence of stroke

hasactually increased since the introductionof theQuality

and Outcomes Framework in primary care (‘payment by

results’) year on year!;

• and in a recent British Medical Journal paper, data from

The Health Improvement Network (THIN) database

showno effect of pay forperformance on the management

and outcomes of hypertension in the UK [74].

Added to this, age-standardized mean weight in the UK increased

dramatically in both male and female patients with Type 2

diabetes—approximately 7 kg in both sexes—between 1995 and

2008—even greater than in the general population (A. H.

Barnett, unpublished data). A significant increase in young-onset

Type 2 diabetes is also occurring, particularly in ethnic minority

groups. ‘The increased prevalence of early-onset Type 2 diabetes

brings clinical diabetes care into new and uncharted waters. The

modern obesity epidemic is without precedent’ [75]. The Lancet

went even further: ‘The fact that Type 2 diabetes, a largely

preventable disorder, has reached epidemic proportions is a

Public Health humiliation’ [70];

‘…Type 2 diabetes is largely routed in reversible, social and

lifestyle factors; a medical approach is unlikely to be the solution.

Moreover,medicalizationdisempowers individuals andexcludes

communities, schools and urban planners who have the potential

to reduce diabetes incidence’ [70].

The reasons why benefits demonstrated in clinical trials are not

necessary reflected in public health gains are much argued and

must include non-adherence to therapy. As clinicians we delude

ourselves if we think our patients are taking all the tablets we

prescribe for them! Studies have demonstrated that adherence to

therapies in chronic diseases is extremely poor [76–80]. The

reasons are many, but include poor drug tolerability. It is hoped

that thismight improvewithnewer,better-tolerated therapies for

diabetes and associated conditions, but clearly this is far from the

complete solution.

Some common sense?

The best way to deal with diabetes is to prevent it! The most

important modifiable risk factors for Type 2 diabetes are

overweight and obesity, which have now reached massive

proportions in both the developed and the developing world

[81]. Indeed, there has been a fourfold increase in the prevalence

of obesity in the UK in adults over the past 30 years, with similar

worrying statistics in children and young people [81]. Levels of

physical activity have plummeted in a generation and the ‘fast

food’ culture has taken over. Public health measures in the UK

have had little impact on the problem, which is disappointing in

viewof the successofother campaignssuchas smokingcessation,

cervical screening and HIV awareness.

Other countries have had more success at a national level. For

example, in the early 1970s, a community-level intervention

programme was started in the province of North Karelia,

Finland, which at that time had the highest mortality from

myocardial infarction in the developed world [82]. The aim was

to improve population blood pressure and cholesterol by

reducing saturated fat intake, increasing fruit and vegetable

consumption and reducing salt intake. The success of the

programme led to implementation nationwide and a 75%

reduction in cardiovascular disease mortality between 1972 and

2002. Finnish strategies to promote healthy lifestyle included

media awareness campaigns for healthy food alternatives,

visiting schools with monitoring of children’s weight, banning

sugary drinks, nutrition, education and exercise as part of the

curriculum, and free school meals. There was also legislation and

other Government policies, including compulsory labelling of

salt content for some foods, smoking restrictions, taxes and

advertising bans, farm subsidies for producing lower-fat foods,

etc. Successive governments in the UK appear so worried about

being accused of trying to produce a ‘nanny’ state that similar

measures have never been given any real impetus by government

policy.

A further example of success, this time in young people, comes

from the French EPODE Programme ‘Together, let’s prevent

obesity in children’ [83]. In a pilot programme in the 1990s,

designed to modify children’s eating habits and increase physical

activity, childhood obesity did not increase in participating

towns, but doubled in the rest of the region. Following this

success, the EPODE Campaign was launched in 2004 in 10

French towns and has since been extended to over 300, as well as

being introduced in Belgium, Spain, Greece, South Australia and

Mexico. Results have been dramatic, with prevalence of

overweight (not just obesity) being less than 9% in the

intervention cities, but rising to almost 18% in neighbouring

towns, in line with national trends.

Why did this work? The answer appears to be good

organization and ‘buy in’ from the whole population. In

addition to involvement at a national level, there was very
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important local support with political leaders, local Steering

Committees, local Action Planning Groups and, in particular,

health professionals, teachers, parents, schools, shop owners,

catering services, localproducers, infant nutritionexperts and the

media.

‘Buy in’ was from the whole population and had a profound

influence on the behaviour of children and their families, helping

to foster balanced eating habits and greater physical activity in

everyday life. Similar programmes need to be started in the UK!

Summary and conclusions

The combination of good scientific background, commonly a

doseof serendipityandcertainly somecommonsense,will lead to

good ideas, which then need nurturing and testing. This will

mean:

• Encouraging young doctors and scientists to undertake

research and provide the means ⁄ infrastructure for this.

My personal view is that insufficient resource is going into

developing young researchers and encouraging novel

ideas.

• Support for researchers, not just in large groupings ⁄
laboratories and networks, but (in my view) the return of

smaller project grants, to include collaborations,

irrespective of size.

• Whilst there needs to be a continuing emphasis on

translational research, this must not disadvantage basic

science. This could be disastrous!

• More research is required into systems of care, application

of evidence base to achieve public health gains, attention

to adherence issues and better tolerated therapies.

• Most importantly, a greater emphasis on prevention

through public health measures and ‘buy in’ from the

whole population.

It is particularly worrying that young doctors are commonly no

longer encouraged to at least ‘dip toes in thewater’ to see whether

research may interest them. Indeed, changes to the training

programme of junior doctors in the UK have meant that research

isno longernecessary togaina seniorpost.This is agreat loss! It is

compounded by the European work-time directive, lack of

continuity of clinical care, the demands of acute medicine and

inadequacy of access for young doctors to work as part of a

research group. Basic scientists also commonly lack a proper

career pathway and may have great difficulty in finding personal

funding.

It is sad that there is insufficient opportunity for young people

to experience the ups and downs and the delights, interest and

excitement of research. In the UK, we are also seeing less interest

amongst young doctors to pursue a career in diabetes at all,

because of the many changes in work practice, including the

demands of acute medicine.

The answer to these problems is not entirely clear, but I have

tried to explain how a good scientific background, combined

with some serendipity and common sense can turn good ideas

into major research programmes. My own appetite, ‘whetted’ by

clinical research as a young doctor at King’s College Hospital, led

to comprehensive research programmes, stimulated initially by

the twin studies and ethnic differences in the presentation and

progression of diabetes (Fig. 9). These inspired other avenues of

research, including the potential for renal protection and

subsequent studies of early markers of nephropathy as a lead to

prevention of the condition, an interest in the genetics of Type 1

diabetes, and an interest in the genetics of Type 2 diabetes in

different racial groups, including studies of susceptibility

determinants, molecular pathways and, for the future,

therapies and prevention. The overall aim of our research

programmes has been, of course, to achieve better outcomes for

our patients.

Clinical/translational research–to ‘Whet’ the appetite 

Better outcomes

PRESENT

PAST

FUTURE

‘Health service-related 
research’

EthnicityTwin studies

Microvascular
disease

Genetics of 
Type 1 DM

Genetics of 
Type 2 DM

Patho-
physiology HLA

Renal 
protection GWAS Molecular 

pathways
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of nephropathy/

prevention’

‘Susceptibility 
determinants’

‘Functional
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prevention’
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prevention’
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Interventions that work and are 
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FIGURE 9 Bringing it all together. DM, diabetes mellitus; GWAS, genome-wide association studies; HLA, human leukocyte antigen.
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We now desperately need to continue to engage young people

within our speciality to undertake good basic scientific and

clinical research to further improvepatientoutcomesandprevent

what has become a disease of epidemic proportions.
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