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Public health impact/
burden of diabetes

e Premature mortality
e Globally, 5th leading cause of death (Roglic et al, 2005)
e Life expectancy | ~5-10 years

MRC | Medical Research Council



Mortality due to diabetes

Number of deaths due to diabetes (20-79 years) in 2017
in millions
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Public health impact/
burden of diabetes

e Premature morbidity

MRC | Medical Research Council
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Complications of diabetes

Stroke

Coronary heart
disease

Retinopathy

Erectile

dysfunction Nephropathy

Peripheral

vascular Neuropathy
disease T /
Macrovascular o Microvascular

MRC | Medical Research Council
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Public health impact/
burden of diabetes

e Cost: financial

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

MRC | Medical Research Council



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

MRC | Medical Research Council
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Public health impact/
burden of diabetes

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

MRC | Medical Research Council
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Good management of
chronic disease involves
doing simple things well,
for large numbers of
people, few of whom feel ill




Downstream and upstream prevention MRC | ccerioeas v
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“"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”
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Downstream Upstream

Desmond Tutu

MRC | Medical Research Council
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High risk gro

Populations

Societies
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Reducing the burden of type 2 diabetes

»

HbA, !
2° Prevention

o ]
1° Prevention 3° Prevention
48mmol
/mol

(WHO /
threshold

for diabetes)

Clinical Time
diagnosis

MRC | Medical Research Council



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

MRC Epidemiology Unit
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»

HbA, Up to 50% of people with

T2D are undiagnosed

2° Prevention
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The science base for prevention of
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diabetes related complications

Glycemic control

BP control
Lipid testing and management
Clinical Promotion of
< > -
Services Behaviors
Annual eye examinations
F(_)ot care for high ri_sk persons Physical activity
Kidney disease testing Reduced tobacco
Flu |mmun|_zat|on Healthy diet
Preconception care Regular doctor visits
Diabetes education Self monitoring
Case Management Self management education

Targeted Screening

Population-Targeted
Policies

Health care access legislation
Drug and supply reimbursement policies

Population registry and feedback systems
MRC | Medical Research Council



Prevention of type 2 diabetes
The community - clinic partnership model

Reimbursement

Screening for
High Risk
Identification of
pre-diabetes

Structured Lifestyle
Programs

Regular
Glucose
Monitoring

----» Diabetes —V¥--




The strategy of prevention B e (T
The prevention paradox
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MRC | Medical Research Council

Rose G. BMJ 1981,;282:1847-1851



The strategy of prevention
The prevention paradox
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PREVENTIVE
MEDICINE

MRC | Medical Research Counci Rose G. BMJ 1981,;282:1847-1851
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High Risk Approach

« Risk factor-outcome relationship is
steep (risk factor increases risk a lot
=7 ﬂ for minority).

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

- « Efficient means of risk stratifying the
population exists.

Identify and treat those _ _ _
beyond a threshold for risk  No practical, safe, policy lever exists.

factor

MRC | Medical Research Council
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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. Shift the whole population
distribution of risk factor

MRC | Medical Research Council
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Risk factors for type 2 diabetes

e Age eSocial factors

e Sex e education
e Family history e social class
e Genetic factors e income

e Ethnicity/race e ownerc-’

. Dﬁe & “Of\‘ ors

t,estatio-nal age baby -IUGR

eEnvironmental factors, pollutants

« _uy fat distribution

eNew & emerging risk factors

MRC | Medical Research Counci
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BMI and diabetes risk: the Nurses’ Health Study
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MRC | Medical Research Council Colditz GA et al. Ann Intern Med 1995;122:481-486.



Determinants of behaviour

-

Ph

~

al activity
penditure

MRC | Medical Research Council
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— [Type 2 diabetes ]

—) [Mental health ]

_—) [CVD risk factors ]



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

Behavioural determinants

l

Behaviour

|

Physiological and biochemical correlates

l

Disease states; functional status

MRC | Medical Researc h Counci

Hardeman W et al. Health Educ Res 2005;20:676-687
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Individual and collective-level influences
ot

PUBLIC POLICY
wo m loq,'% =
COMMUNITY
(gationships aMONG organizayy,,

ORGANIZATIONAL
W.wddlm%
INTERPERSONAL
camily, fﬂends.socwmm
INDIVIDUAL ##%

knowledge, :
attitudes, skills ]

v

Age, sex &
hereditary
factors

Source: Dahlgren G and Whitehead M (1991) Policies and strategies
to promote social equity in health. Stockholm, Institute for Futures Studies

MRC | Medical Research Council
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Population shifts

% found
% Diabetes at screening
M treated WHOC Criteria
Cameroon-rural 284 0.3 0.5
AQD = = = QCamergon-urban 296 1.0 1.4
------ Jamaica 400 55 24
----------- Manchester 408 10.0 6.4
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Fastiing glucose {mmol/L)

ADA criteria =7.0 mmol/L
WHO criteria = 7.8 mmoi/L

MRC | Medical Research Counil Cruickshank K, Balkau B et al. Int J Epidemiol 2001;30:111-117.
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Vasterbotten Intervention Programme & vreinvess

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

33142 Individuals aged 40 or 50 at baseline

999 Prevalent diabetes at baseline

9.9 years
(IQR 0.3)

23 Diabetes diagnosed within 12 months

323324 pyrs

32120 Individuals included in analysis

MRC | Medical Research Council




Incidence rate of diabetes

Crude incidence of type 2 diabetes over 10 years MRC | epicemiciogy uni

by age and baseline health behaviour goals achieved &} \ViRIDoE
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MRC | Medical Research Council Prev Med 2015,71 :121-7
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High Risk vs. Population Shift

60 Change in 1-2 units BMI kg/m?2=
150 cm (4’ 11”) > 3.4 kg (7.5 Ib)

l 175cm (5'9”) > 4.6kg(10.11b)
190 cm (6'3”) > 5.4kg(11.91b)

50
42.4

40

Conclusion
Shifting population
distribution of risk could

Population Attributable Fraction (PAF), % (95% Cl)

30
- Benefit more people
20 16.0 -~ Reduce diabetes
T burden more effectively
Target IGT + 21 lifestyle + 23 g fibre - 1-2 units BMI
(model estimate) goal /1,000 kcal (1-2kg/m2)
High Risk Population Shift
Strategy Strategy

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

MRC | Medical Research Council
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Reversing Evolution?
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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

William James
1842-1910

MRC | Medical Researc h Counci
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Low walkability High walkability
‘Land use mix, composite walkability indices and

neighborhood type were [...] consistently associated with
higher physical activity levels...

MRC | Medical Research Council

McCormack and Shiell, Int J Behav Nutr Phys Act 2011



The influence of the o .
Environment on our diet

Environmental Difference in body mass
exposure setting index relative to Q1
intemet delivered CBT
Macrolide use and pyloric stenosis Home
Managing endometriosis Q1 (0) 1
The joy of cochiear implants Q2 (1_2) N
THE BMj AWARDS: SHORTLIST FEATURE Q3 (3_1 4) — =
Q4 (15-47) —=———
Work
Q1 (0-2) :
Q2 (3-9) —
Q3 (10-23) —_—
Q4 (24-65) — .
Commuting
Q1 (0-1) !
Q2 (1-5) ——
Q3 (5-14) —_——
Q4 (15-93) ——=
Home + work + commuting
Q1 (0-13) r
Q2 (14-30) ———
Q3 (31-48) —a—
Q4 (49-165) —_—
Life in the fast food lane 0.8 -0.4 0 0.4 08 1.2 1.6 2.0

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

MRC | Medical Research Council BMJ 2014,34891464
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Two continuums describe all public health interventions,

with examples related to diet and obesity 58 UNIVERSITY OF
» CAMBRIDGE

Degree of targeting of intervention according
to individuals® baseline risk of disease

>

High-risk

Population

‘Fat camps’ for abese children,

restricting dietary intake

Planning restrictions on hot
food take-away proliferation

Healthier frying practices in hot
food takeaways

Weight loss pharmacotherapy &

SUFgery

increased health insurance
premiums for obese people

Vouchers for free fruit and veg

for low income parents

New supermarket in previously
underserved area

Dietary counselling for patients
with type 1 diabetes

Referral to commercial weight
loss programmes

Cooking classes for older, single
men

Nutrition education in pre-
schools in deprived areas

Fartification of flour with folic
acid

Artificial fluoridation of tap
water

Decreasing portion sizes of
convenience foods

schoaol food & nutrient
standards

Social marketing & mass media
campaigns

Front-of-pack nutrition labelling

Low agency

High agency

Degree of individual agency required to benefit from the intervention

MRC | Medical Research Council

{BIPLOS | mevicine 13(4): ¢1001990. hitps://doi.org/10.1371/journal.pmed. 1001990
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Past examples of public health successes

o Safe drinking water

e Sanitation

e Slavery abolition

e Immunisation

e Road safety

e Seat belts

e Air pollution control

e Tobacco advertising bans
o Smokefree legislation

Graham MacKenzie JAMA 2011;306:38

MRC | Medical Research Council



1926-1993

MRC | Medical Research Council
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“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
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Nuffield ladder of state/public
health interventions

e Eliminate Choice
o isolate patient with infectious disease ) A
e Restrict Choice K
e remove toxins from drinking water /
e Guide Choice Pl
e through disincentives eg tobacco tax /*
e through incentives, eg tax breaks for cycling '
e changing default, eg side dish routinely salad P
e Enable Choice -
e provide free fruit at schools, free gyms etc !
e Provide information i
e campaigns walking or eating fruit

e Do nothing, or simply monitor situation

MRC | Medical Research Council
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Nuffield ladder of state/public
health interventions

* Ban.

* Tax heavily. 'r/
* Regulate. l/ ;"i
* ‘Nudge’ tax or intervention. g,
* Mass voluntary programme (eg vaccination, ‘“ ,'
screening). "
* Engage with industry. ,:rd:
* Inform. }‘r—/
—

* Leave up to individuals.

MRC | Medical Research Counci



A E UNIVERSITY OF
¥ CAMBRIDGE MRC Epidemiology Unit

Policy options to influence diabetes risk

. Taxation

J Food and Menu labeling

o Engage private industry

o Crop subsidy policies

o Incentives/promotion for community availability and
affordability of foods

o Incentives/promotion for community support for physical
activity

° Regulation of foods in public areas

o School food and physical education policies

MRC | Medical Research Council



3B UNIVERSITY OF
¢ P CAMBRIDGE MRC Epidemiology Unit

Taxing sugar-sweetened beverages?

Taxed beverages
250

225
200
175

150
¥ — Prefax adjusted

= = = Post-tax counterfactual (based on pretax)
----- Post-tax adjusted

Duan back transformed taxed
beverages (mL/capita day)

125

100

Untaxed beverages
1200

I 1100
' 1000
200

00

Duan back trans farmed taxed
beverages (mL/capita/day)

700

&00

During 2014,
average urban
Mexican purchased
4241 mL (4.2 L) fewer
taxed beverages

et

B

- — =" average urban
Mexican purchased
12 827 mL (12.8 L) more
untaxed beverages

lan12 Apr12 Jul12 Oct12 Jan13 Apri13 Jull13 Oct13 Jan 14 Aprila Jul1a Oct 14

MRC | Medical Research Council

BMJ 2016;352:h6704.
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Where can we look to see what works?

Fiscal policy

Worksite
educational Behavioural

Proportion campaigns . interventions and
of the lSJ(e::t!?onl::?n nicotine
population q rimary replacement
targeted
Upstream Midstream Downstream
(healthy public policy) (prevention) (treatment/prevention

of complications)

MRC | Medical Research Council



SMOKING RATES DECLINE WITH ACTION

1952 1965 1980s 2000s
CR-UK part- m Advertising Tax rises for -~ Media campaigns

- funded British of tobacco tobacco and services to
Doctors Study is ! on TV ends products help people quit
first to demonstrate in the UK
smoking link to 2002

lung cancer Larger health
S S ars > S e S =3 warnings

—
2003
Billboard and print
ads prohibited

2007
- Smokefree policies
introduced across

the UK

~——8 a1 Point of sale
displays removed
in large shops

— 2015
Small displays
removed

2015

Ban on smoking in
cars with children,
England & Wales

D
Prag

S0

5022

SMOKING
RATES DON'T
COME DOWN ON
20% THEIR OWN
EU Tobacco

During the 1990s, there Brodhcis Daracks
were periods when (TPD) implemented
smoking rates

10% stopped 2017

| —
e All packs
declining standardised and

Nnew tax measures

()-8
1950 1960 1970 1580 1990 2000 2010
Scurce: Adulk Smoking Habits in Great Britain. Cpinions and Lifestyle Survey, ONS

LET'S BEAT CANCER SOONER.
cruk.org

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

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

THE 'CLEAN OFFICE AIR' SMOKING DEVICE

MRC | Medical Research Council N Eng/ J Med 2008,359482'91
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Behavioural Medication to
interventions for lower glucose,
. ] people with IGT blood pressure
Fiscal policy and cholesterol
. levels
Earlier
detection by
Proportion screening Retinopathy
of the

screening and
population treatment

targeted

Upstream Midstream Downstream
(healthy public (prevention) (treatment/preventi
policy) on of complications)

Population %
Population %

Population-based approach High risk approach

MRC | Medical Research Council
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