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Complications of diabetes 
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Diabetes-related healthcare expenditure in 
adults (20-79 years) in 2017 by region



• Premature mortality

• Globally, 5th leading cause of death  (Roglic et al, 2005)

• Life expectancy  ~5-10 years

• Premature morbidity

• Cost: financial

• UK: in 2011, NHS spend on DM was ~£10 billion 
(~10% NHS costs) = £1m per hour

• Non-financial: Impacts individual, carer, health 
service, society

Public health impact/
burden of diabetes



Good management of 
chronic disease involves 
doing simple things well, 
for large numbers of 
people, few of whom feel ill

Delivering good diabetes care

Julian Tudor Hart

Glyncorrwg



“There comes a point 
where we need to stop 
just pulling people out of 
the river. We need to go 
upstream and find out 
why they're falling in”

Downstream and upstream prevention

Desmond Tutu



Sick individuals

High risk groups

Populations

Societies
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HbA1c

Reducing the burden of type 2 diabetes:
The rule of halves

Time

48mmol
/mol
(WHO 

threshold 
for diabetes)

Clinical 
diagnosis

HR 0.47 (95%CI 0.24 to 0.73)

NEJM 2003;348:383-93.

Up to 50% of people with 
T2D are undiagnosed

NEJM 2001;344:1343-50 3o Prevention
1o Prevention

2o Prevention



The science base for prevention of 
diabetes related complications

Clinical 
Services

Promotion of 
Behaviors

Population-Targeted
Policies

Glycemic control 
BP control
Lipid testing and management

Annual eye examinations
Foot care for high risk persons
Kidney disease testing 
Flu immunization
Preconception care
Diabetes education
Case Management 
Targeted Screening

Physical activity
Reduced tobacco
Healthy diet
Regular doctor visits
Self monitoring
Self management education

Health care access legislation
Drug and supply reimbursement policies
Population registry and feedback systems



Prevention of type 2 diabetes
The community – clinic partnership model

Community Clinic

Total Population Pre-diabetes Diabetes Complications

Informed 
Population

Strong Community 
Organizations

Partnership Zone

Information 
Systems

Decision Support

Proactive
Practice Team

Screening for
High Risk

Identification of 
pre-diabetes

Structured Lifestyle 
Programs

Regular 
Glucose 

Monitoring

Insurers
Employers

Reimbursement
}

Healthy Public 
Policy

Supportive
Environments

Informed, 
Activated
Patients



The strategy of prevention
The prevention paradox

Rose G. BMJ 1981;282:1847-1851



The strategy of prevention
The prevention paradox

Rose G. BMJ 1981;282:1847-1851



Identify and treat those 
beyond a threshold for risk 

factor

High Risk Approach

• Risk factor-outcome relationship is 
steep (risk factor increases risk a lot 
for minority).

• Interventions more effective at the 
high end of the distribution.

• Efficient means of risk stratifying the 
population exists.

• No practical, safe, policy lever exists.



Shift the whole population 
distribution of risk factor

Population Approach

• Risk factor increasing risk a modest 
amount for a large % of the 
population.

• Low-risk, low-cost interventions 
exist to alter the risk factor.

• Presence of a strong policy lever to 
implement the intervention 
efficiently.



Risk factors for type 2 diabetes

• Age
• Sex
• Family history
• Genetic factors
• Ethnicity/race

• Lifestyle factors
• diet 
• physical activity
• smoking
• alcohol  

•Social factors
• education
• social class
• income
• ownership – house, goods

• Psychological/psychosocial factors
•Depression
•‘Stress’ 

•Obesity & body 
composition

• BMI
• Body fat distribution 

• Maternal/foetal factors
• gestational diabetes
• low birth weight; small for 
gestational age baby -IUGR

•Environmental factors, pollutants

•New & emerging risk factors



BMI and diabetes risk: the Nurses’ Health Study

Colditz GA et al. Ann Intern Med 1995;122:481-486.
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Type 2 diabetes

Mental health

CVD risk factors

Physical activity
Energy expenditure

Diet
Energy intake?
Determinants of behaviour

http://www.mcdonalds.com/corp/about/50th.html


Causal Models

Behavioural determinants

Behaviour

Physiological and biochemical correlates

Disease states; functional status

Hardeman W et al. Health Educ Res 2005;20:676-687



Individual and collective-level influences

Source: Dahlgren G and Whitehead M (1991) Policies and strategies

to promote social equity in health. Stockholm, Institute for Futures Studies

http://www.mcdonalds.com/corp/about/50th.html


Population shifts

Cruickshank K, Balkau B et al. Int J Epidemiol 2001;30:111-117.



32120 Individuals included in analysis

999 Prevalent diabetes at baseline

33142 Individuals aged 40 or 50 at baseline

23 Diabetes diagnosed within 12 months

Population-based prospective 
cohort study of 32120 participants 
including an OGTT, clinical 
measures and assessment of diet 
and activity on at least two 
occasions over 10 years

9.9 years
(IQR 0.3)

323324 pyrs

Vasterbotten Intervention Programme



Crude incidence of type 2 diabetes over 10 years
by age and baseline health behaviour goals achieved

p trend≤0.001)

Prev Med 2015;71:121-7



High Risk vs. Population Shift

Conclusion
Shifting population 
distribution of risk could

 Benefit more people
 Reduce diabetes 

burden more effectively

Change in 1-2 units BMI kg/m2 ≈
150 cm (4’ 11’’)   3.4 kg (7.5 lb)
175 cm (5’ 9’’)   4.6 kg (10.1 lb)
190 cm (6’ 3’’)   5.4 kg (11.9 lb)

Int J Behav Nutr Phys Act 2017;14:39
BMC Public Health 2017;17:170



Reversing Evolution?

http://www.mcdonalds.com/corp/about/50th.html


William James
1842-1910

Ninety-nine hundredths 
or, possibly, nine 

hundred and ninety-
nine thousandths of our 

activity is purely 
automatic and habitual, 
from our rising in the 
morning to our lying 

down each night

//upload.wikimedia.org/wikipedia/commons/9/9c/William_James_b1842c.jpg








—

Low walkability High walkability

‘Land use mix, composite walkability indices and 
neighborhood type were […] consistently associated with 

higher physical activity levels...

McCormack and Shiell, Int J Behav Nutr Phys Act 2011



Difference in body mass index per quarter 
of exposure to takeaway food outlets, in 
the Fenland Study sample (n=5442)

BMJ 2014;348:g1464

The influence of the
Environment on our diet







Two continuums describe all public health interventions, 
with examples related to diet and obesity

13(4): e1001990. https://doi.org/10.1371/journal.pmed.1001990



• Safe drinking water

• Sanitation

• Slavery abolition

• Immunisation

• Road safety

• Seat belts

• Air pollution control

• Tobacco advertising bans

• Smokefree legislation

Past examples of public health successes

Graham MacKenzie JAMA 2011;306:38



“The primary determinants 
of disease are mainly 
economic and social, and 
therefore its remedies must 
also be economic and 
social. Medicine and politics 
cannot and should not be 
kept apart.”

Geoffrey Rose.
The strategy of preventive medicine.
Oxford (OUP) 1992:129

1926-1993



Nuffield ladder of state/public 
health interventions

• Eliminate Choice

• isolate patient with infectious disease

• Restrict Choice

• remove toxins from drinking water

• Guide Choice

• through disincentives eg tobacco tax

• through incentives, eg tax breaks for cycling

• changing default, eg side dish routinely salad

• Enable Choice

• provide free fruit at schools, free gyms etc

• Provide information

• campaigns walking or eating fruit

• Do nothing, or simply monitor situation



Nuffield ladder of state/public 
health interventions



Policy options to influence diabetes risk

• Taxation

• Food and Menu labeling

• Engage private industry

• Crop subsidy policies

• Incentives/promotion for community availability and 
affordability of foods

• Incentives/promotion for community support for physical 
activity

• Regulation of foods in public areas

• School food and physical education policies



Taxing sugar-sweetened beverages?

BMJ 2016;352:h6704.



Upstream
(healthy public policy)

Midstream
(prevention)

Downstream
(treatment/prevention 

of complications)

Proportion 
of the 

population 
targeted

Behavioural 
interventions and 

nicotine 
replacement

Fiscal policy 
to reduce 
access to 
tobacco

Worksite 
educational 
campaigns

Banning 
smoking on 

public 
transport

Screening 
questions in 

primary 
care

Where can we look to see what works?





Dramatic early effects of the Scottish 
ban on smoking in public places

N Engl J Med 2008;359:482-91.

• 17% (95%CI: 16 to 18) reduction in hospital 
admissions for acute coronary syndrome (3235 to 
2684) in the 10 months following the ban



How can we reduce the burden of
type 2 diabetes?

Upstream
(healthy public 

policy)

Midstream
(prevention)

Downstream
(treatment/preventi
on of complications)

Proportion 
of the 

population 
targeted

Medication to 
lower glucose, 
blood pressure 
and cholesterol 

levels

Fiscal policy 
to support 
access to 

healthy food

Changes to 
transport 

infrastructure

Earlier 
detection by 

screening Retinopathy 
screening and 

treatment

Behavioural 
interventions for 
people with IGT

Population-based approach High risk approach



Thank you for
your attention


