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Outline

v Global epidemiological data/trends (“Paradigm Shift”)
v' CVD in the context of aging and multimorbidity
v' Traditional risk factors (Dietary Patterns/Micronutrients)

v' Emerging risk factors/risk markers (Sleep Problems)
v' Role of social determinants of health
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v Lessons learned & way forward




Current views on coronary heart disease
pathogenesis...Beyond the ‘plumbing approach’

High Fat
Mediterranean Diet

« Vegetables, extra virgin olive oil, nuts, oily fish
* Moderate intake of cheese & yoghurt
* Low in sugar & refined carbohydrates
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Aseem Malhotra et al. Br J Sports Med 2017;51:1111-1112



CVD: leading cause of death worldwide
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CENTRAL ILLUSTRATION Global Map, Age-Standardized Death Rate of CVD in 2015
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Ischemic heart disease mortality rates per 100,000
Global Burden of Disease 2010

[ s3-80

[ ]so0-100
P 100- 155
B i55- 313

Circulation. 2014;129:1483-1492



Global variation in stroke mortality rates

ﬂ
Stroke mortality rates
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Leading 30 causes of global DALYs for both sexes
combined, 1990, 2005, 2015, Global Burden of Disease, GBD

Leading causes 1990 Leading causes 2005 % change, % change, % change, age- Leading causes 2015 % change, % change, % change, age-
number all-age standardised number all-age standardised
of DALYs DALY rate DALY rate of DALYs DALY rate DALY rate
1990-2005 1990-2005 1990-2005 2005-15 2005-15 2005-15

1 Lower respiratory infection 1 Ischaemic heart disease 26-3 2.7 -12.2 1 Ischaemic heart disease 11-0 -1.8 -14.2
2 Neonatal preterm birth 2 Lower respiratory infection -37-2 -49-0 -37-5 - 2 Cerebrovascular disease 01 -11-3 -22.2
3 Diarrhoeal diseases 3 Cerebrovascular disease 21-6 -1.0 -13-0 T 3 Lower respiratory infection -23-8 -32.6 -31.0
4 Ischaemic heart disease 4 Neonatal preterm birth -37-9 -49-4 -36-1 el 4 Low back and neck pain 18-6 4-9 -2:1
5 Cerebrovascular disease 5 HIV/AIDS 584-8 445-2 446-8 A 5 Neonatal preterm birth -24-4 -33-1 -28-6
6 Neonatal encephalopathy 6 Diarrhoeal diseases -37-3 -49-0 -39-3 - 6 Diarrhoeal diseases 272 -35-7 -34-0
7 Malaria 7 Malaria 20-7 -1-4 133 7 Sense organ diseases 25-2 9-9 0-6
8 Measles 8 Low back and neck pain 34-5 9-4 -1.8 8 Neonatal encephalopathy -14-6 242 -19-2
9 Congenital anomalies 9 Neonatal encephalopathy 2.4 -20-4 03 i - 9 Road injuries -6.5 -17-1 -17-6
10 COPD 10 Road injuries 11-8 -9-0 -7-9 ' 10 HIV/AIDS -32-6 -40-4 -40-3
11 Road injuries 11 COPD -1.1 -19-6 -27-7 - ' 11 Diabetes 29.0 14-6 1-6
12 Low back and neck pain 12 Congenital anomalies -13-1 -28-3 -13-4 ... ¥ "1_12C0PD 0-1 -11.5 -22.1
13 Tuberculosis 13 Sense organ diseases 39-4 11-7 21 y -"\: 13 Congenital anomalies 1-3 -9-4 -5.5
14 Iron-deficiency anaemia 14 Iron-deficiency anaemia 13-8 -10-0 -13 114 Malaria 383 —45-0 -43-1
15 Protein-energy malnutrition 15 Tuberculosis -15-0 -30-5 -35-8 15 Depressive disorders 18-2 4-5 1-0
16 Sense organ diseases 16 Diabetes 65-1 34-4 18-3 16 Iron-deficiency anaemia 33 -17-2 -11-3
17 Drowning 17 Depressive disorders 32-9 81 0-6 17 Skin diseases 12-3 -07 0-6
18 Meningitis 18 Skin diseases 22.7 -0-2 1.2 18 Tuberculosis -19.0 -28.2 324
19 Depressive disorders 19 Self-harm 14-8 -6-8 -10-9 - 19 Lung cancer 14-5 11 -11.3
20 Skin diseases 20 Lung cancer 31.7 7-4 -6-1 hS . 20 Chronic kidney disease 19-6 4-8 -3-0
21 Self-harm 21 Neonatal sepsis 7-:0 -12.9 10-5 . o 21 Self-harm -4-4 -15-4 -17-0
22 QOther neonatal 22 Chronic kidney disease 36-6 10-0 35 . 22 Other musculoskeletal 19-9 6-0 0-8
23 Asthma 23 Migraine 29.7 5-6 -03 - < 23 Migraine 15-3 2.0 0-8
24 Diabetes 24 Meningitis -23-9 —-383 -26-8 / - 24 Neonatal sepsis -0-2 -11-7 5.5
25 Neonatal sepsis 25 Other musculoskeletal 51-5 23-3 13-4 \\‘ 25 Asthma -2-6 -13-9 -16-9
26 Tetanus 26 Asthma -12.3 -28.7 -31.2 ‘\\\ 26 Falls 9.2 -33 -8.7
27 Lung cancer {27 Protein-energy malnutrition —36-1 -48-0 -36-2 . 127 Meningitis -10-6 -21-4 -17-8
28 Falls ) | 28 Measles -65-1 -71.8 -64-6 . “‘\‘ 28 Anxiety disorders 14-8 15 1.0
29 Migraine 29 Drowning -38.0 -49-6 -42.8 _“-‘ \'-\ 29 Alzheimer's disease 32.8 17-4 -3-4
30 Chronic kidney disease 30 Falls 6-0 -13-7 -15-4 Q‘:» A 30 Interpersonal violence -5-9 -16-8 -16-1
31 Interpersonal violence ' 31 Other neonatal . / ) 31 Protein-energy malnutrition

34 Other musculoskeletal 32 Interpersonal violence 34 Other neonatal

[J Communicable, maternal,

37 Anxiety disorders “— 33 Anxiety disorders 35 Drowning neonatal. and nutritional
42 HIV/AIDS / 37 Alzheimer's disease 81 Measles 1 Non-communicable
49 Alzheimer's disease ‘72Tetanus eemeeeeeeee 100 Tetanus [ Injuries



Epidemiological & Nutritional Transition:
Impact on CVD in low-resource settings...

Hypertensive  ------ Atherosclerotic
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Increasing levels of acculturation, urbanization and affluence
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Prevalence of Hypertension in WHO regions

% raised blood pressure (SBF 140+ andfor DEP 90+ or on meds),
ages 25+, age std

W

=EAE Lowe  Lower Upper High

income  middle  middle  income
, income  income
M M e a3 YW oarmen B Both Sexes

WHO 2013

o ™~
[0 Y e R

(|

“ of population
[ % E=

—
I R

(|




Geographic variation of hypertension in South Africa
Demographic & Health Survey, N=13,596

Botswana Limpopo

\

Africa

Prevalence of hypertension = 30.4% Red coloured — high risk
Green coloured — low risk

Kandala N-B, Tigbe W, Manda SOM, Stranges S. Am J Hypertens. 2013;26:382-91



Prevalence of Hypertension in LMICs

| Prevalence Number of
Subgroup I % (95% ClI) studies Heterogeneity % (95% Cl) Tau-squared
|
. |
Region |
Middle East and North Africa e I 269 (19.3t0 35.3) 12 99.9 (99.9to 99.9) 0.102
South Asia O l 294 (22310 37.0) 70 100.0 (100.0 to 100.0) 0.474
Sub-Saharan Africa —O— | 31.1(27.6t0 34.6) 74 99.6 (99.5 to 99.6) 0.108
Europe and Central Asia 5 | 31.5(254 t0 37.9) 12 99.7 (99.6 to 99.7) 0.056
East Asia and Pacific —0—1 35.7 (32.2t0 39.4) 33 99.8 (99.8 to 99.8) 0.049
Latin America and Caribbean + 39.1 (33.1t045.2) 41 99.7 (99.7 to 99.7) 0.162
|
| Overall prevalence = 32.3%
Income |
Low-income —— | 23.1 (20.1t0 26.2) 33 99.0 (98.9to 99.1) 0.044
Lower middle-income —_—— | 31.1(26.1t0 36.4) 118 100.0 (100.0 to 100.0) 0.379
Upper Middle-income —O+ 37.8 (35.0t0 40.6) 90 99.8 (99.8 to 99.8) 0.077
I
Residence I
ural i 9 to 29.8) T 7 to 99.7) 124
R —_— : 25.2 (20910 29.8) 50 99.7 (99.7 to 99 0.12
Urban = 32.7 (30.4 to 35.0) 80 99.5(99.5to 99.5) 0.049
I

Sarki AM, Stranges S, et al. Medicine 2015;94:e1959



DALYs (%) attributable to leading global risk factors
2016, both sexes, Global Burden of Disease (GBD) Study

Global, Both sexes, All ages, 2016
» High blood pressure 4 HIV/AIDS & tuberculosis
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Urbanization & Geographic Variation of Overweight/Obesity in India
2005-2006 Demographic & Health Survey (DHS)
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Urban areas were consistently associated with a higher risk of overweight/obesity across all zones

Siddiqui ST, Kandala N-B & Stranges S. Int J Public Health. 2015;60:717-26



CVD: leading cause of death in Europe
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@ Hypertension Burden in Luxembourg
European Health Examination Survey (2013-15, age 25-64)
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Maria Ruiz-Castell, Stranges S et al. Medicine. 2016;95(36):e4758



Geographic Variations in Hypertension Burden
Luxembourg Health Examination Survey (2013-15, age 25-64)

Indice synthétique de la structure socio-économique
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Maria Ruiz-Castell, Stranges S et al. Medicine. 2016;95(36):e4758



Geographic Variations in Obesity Burden
Luxembourg Health Examination Survey (2013-15, age 25-64)
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POR: 0.61 2.28 POR: 0.59 2.28

Samouda H, Stranges S et al. PLoS One. 2018;13(6):e0197021



Changes in coronary heart disease mortality, in men and
women aged 35-74, between 1990 and 2000
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Coronary heart disease (CHD) mortality trends
in the UK and US
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Explaining declining trends in CHD mortality in Western Countries
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e Cardiovascular Health of the Canadian Population
Canadian Community Health Survey 2003—-2011
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End of the long-term decline in CVD mortality?

Cardiovascular disease death rates, Canada, 1980-2016
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Trends in Global Aging
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Life expectancy at birth, both sexes, 1950-2017
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There is no “typical” older
person




Health and Functional Abilities in older
age are not random

What makes us age differently?

and a lifetime of:

Where we live
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Geneticinheritance
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Our health behaviour
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Who we are
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The Importance of Multimorbidity and Aging

Canadian seniors now outnumber children for 1st time, 2016

census shows

Share of seniors in Canada's population sees biggest increase since Confederation

By Eric Grenier, CBC News  Posted: May 03, 2017 8:47 AM ET Last Updated: May 07, 2017 2:27 PM ET

MORE SENIORS THAN CHILDREN

In 20186, for the first time, the share of seniors (16.9%) exceeded the share of children (16.6%).
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40
»— Children (0-14)
0
Seniors (65+) ——
20
10
‘] i L

p i }
§1 56 61 66 71 76 B1 86 91 96 01 06 11 16 21 31 41 51 &

£ 900,000
S 771,429

tio

s
[
oo
o
~J

514,286
385,714
257,143

128,571
0

+ All PubMed (Medline) c

[Ty] o [Tp] ] uy o =

] o o (=] o — —

o (%3] (%3] o o ]

- — - o o™ o o
Year

Source: McPhail, 2016; Statistics Canada 2017



Multi-Morbidity & Aging

Rising Prevalence of Multi-Morbidity
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Multimorbidity vs. Comorbidity

0 Co-Morbidity = Index disease holds priority over any other co-occurring
chronic diseases within an individual
— Focus on a central disease that is of primary interest
— Facilitates specialist and disease-centered approach

0 Multi-Morbidity = Coexistence of multiple diseases within the same
individual (typically detined as 2+ or 3+ chronic diseases)
— One disease is not necessarily more central than the others
— Facilitates more holistic and patient-centered approach

Co-Morbidity
VS.
Multi-Morbidity

Index
Disease

Chronic Chronic
Disease Disease

Nicholson K, Stranges S, et al. J Clin Epidemiol. 2019;105:142-146

Patient Patient

Source: Boyd and Fortin, 2010



Female
60 Years

Suffering from Multiple Chronic J
Diseases or Multi-Morbidity
-wants to start feeling more in

control of her health and wellbeing

/

)

Adapted From: Stewart and Fortin, 2017 _




Understanding Diverse Drivers of Multimorbidity
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Ageing Research Reviews 53 (2019) 100903

Contents lists avallable at SclenceDirect

Ageing Research Reviews

L SEVIER journal homepage: www.elsevier.com/locate/arr

Review

Multimorbidity and quality of life: Systematic literature review and meta- = )
analysis e’

Tatjana T. Makovski*"“*, Susanne Schmitz", Maurice P. Zeegers®, Saverio Stranges™"*,
Marjan van den Akker™"*




”

From the era of “single chronic disease medicine
to the era of “multimorbidity medicine”

Clinical threshold

MULTI-SYSTEM LOSS I
AG' NG OF RESERVE AND l MULTIMORBIDITY ADVERSE OUTCOMES

FUNCTION
| — —

5
'

I

1|

i
|

» Telomere attrition

# Impaired signalling

» Stem cells exhaustion

Source: Fabbri E, et al. | Am Med Dir Assoc. 2015;16:640-7




The Importance of Multimorbidity and Aging

International Reports on Multimorbidity and Ageing

D : — Health Reform

Y World Health MEETING THE CHALLENGE OF AGEING
Organization AND MULTIPLE MORBIDITIES

WORLD
Multimorbidity: a priority glilleRT
for global health research | AGEING
April 2018 | AND
LR YW - HEALTH S

Source: OECD, 2011; WHO, 2015; Academy of Medical Sciences, 2018



What is the Canadian Longitudinal
Study on Aging (CLSA)?

“The Canadian Longitudinal Study on Aging is the largest most comprehensive
research platform and infrastructure available for aging research with longitudinal
data that will span 20 years from over 50,000 Canadians over the age of 45"

A research platform — infrastructure to enable state-of-the-art,
interdisciplinary population-based research and evidenced-based
decision-making that will lead to better health and quality of life
for Canadians




Challenge: Integration of Primary Care and Public

Health
Why A Challenge?
— Lack of consistent collaboration and integration between primary care
and public health creates a substantial breach in delivering the most
etfective management and prevention of multimorbidity

— In fact, multimorbidity represents a complex example of why this
integration between primary care and public health is essential

International Journal of Public Health
httpS://dOi.Orgﬂ0.1007;’500038—019—01278—1

COMMENTARY

The integration of primary care and public health to improve
population health: tackling the complex issue of multimorbidity

Kathryn Nicholson' - Tatjana T. Makovski*** - Saverio Stranges'?”



Chronic Outcomes
(CVD, diabetes, cancer, mortality, aging, longevity)

Dietary Patterns Micronutrients
(Mediterranean diet, (dietary supplements,
vegetarianism, DASH, etc.) multivitamins, multiminerals)



Role of Dietary Patterns

Seven Countries Study Mediterranean Diet Pyramid
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MEDITERR ANEAN
FEASTS
MR The Mediterranean Diet

— Olive Oil

— Wine

— Garlic

— Fish

e — Vegetables

J — Legumes

~ —Fruit as dessert

— A philosophy of life...




Healthy Traditional Mediterranean Diet: An Expression of

Cllltlll‘e, HiStory, alld LifeStyle #, Publications; A, reviews; O, clinical trials.
Antonia Trichopoulou, M.D., and Pagona Lagiou, M.D.

Mediterranean diet pyramid: a cultural model for " /
healthy eating'-*

Walter C Willett, Frank Sacks, Antonia Trichopoulou, Greg Drescher, Anna Ferro-Luzzi, |
Elisabet Helsing, and Dimitrios Trichopoulos

Number of articles
. -
—]

The NEW ENGLAND
JOURNAL of MEDICINE
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Dietary patterns may still contribute to differences
in CVD incidence/mortality across countries

 Rates per 100 000
o<1 |
|
|

< 34
49 < 542
1

Miiller-Nordhorn J et al. Eur Heart J 2008



’Mediterranean’ dietary pattern for the primary prevention of
cardiovascular disease (Review)

Rees K, Hartley L, Flowers N, Clarke A, Hooper L, Thorogood M, Stranges S

THE COCHRANE
COLLABORATION®

Cochrane Database Syst Rev. 2013;8:CD009825



Cochrane
Library

Cochrane Database of Systematic Reviews

>

Mediterranean-style diet for the primary and secondary

prevention of cardiovascular disease (Review)

ReesK, Takeda A, Martin N, Ellis L, Wijesekara D, Vepa A, Das A, Hartley L, Stranges S

Cochrane Database Syst Rev. 2019;3:CD009825



+ 3 Cochrane
sl Library

Cochrane Database of Systematic Reviews

Increased consumption of fruit and vegetables for the primary

prevention of cardiovascular diseases (Review)

Hartley L, Igbinedion E, Holmes J, Flowers N, Thorogood M, Clarke A, Stranges S, Hooper L, Rees K

Cochrane Database Syst Rev. 2013;(6):CD009874
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Mediterranean Diet:
Alcohol Consumption and CVD

1.6 -

Relative Risk

| [ |
100 125 150
Alcohol Consumption (g/day)

Addiction. 2000;95(10):1505-23



1 Alcohol Drinking Patterns & Hypertension Risk
£l Western New York Health Study >

Odds Ratio (OR)

All Drinkers _
Hypertension

Average volume (= 2 drinks/day) 2.31 (1.47-3.62)

Drinking outside meals 1.41 (1.04-1.91)

“Light Drinkers” (< 2 drinks/day)
Drinking outside meals 1.45 (1.04-2.02)

Stranges et al. Hypertension. 2004;44:813-9



From Dietary Patterns to Nutritional Supplements:
A potential shortcut to chronic disease prevention...?
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Trends in Daily Use of Vitamin/Mineral Supplements

Prevalence users (%)

40
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15+

10+

- US Adults (2 18 y)

38.7
Women E Men

28.7
26.8 26.8

19.2

1987 1992 2000

National Health Interview Survey. J Am Diet Assoc. 2004; 104:942-950




Vitamin E Supplementation and Mortality

DATATOP
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Mortality in Randomized Trials of
Antioxidant Supplements

1.3 + *
1 2 T * T T *
* Jl
= 1.1 + r
(&) - i
NS e BF &
Ty) 1 4 —
2
% 0.9
0.8 + 1
0.7
Overall Beta Vitamin A Vitamin C Vitamin E Selenium
Carotene
*P<.05

Bielakovic G. JAMA. 2007;297:842-857 & Cochrane Database Syst Rev. 2012;3:CD007176




Selenium Supplementation &
Chronic Disease Prevention

Nutritional Prevention of Cancer (NPC) Trial

JAMA 1996;276:1957-63



Physiological roles of selenoproteins

Biochemical activities

. Oxidoreduction

k. Selenocysteine synthesis
b Selenium transport

b Unknown
Major physiclogical roles
" Cancer prevention or development
“ Male fertility
™ Thyroid metabolism
SEFNgE “ Immune function
™ CNS function

| Muscle function
1 Unknowen
SEPT1*

SELO* SELV*

Moghadaszadeh B, Beggs AH. Physiology 2006;21:307-15



Selenium Supplementation vs. CVD
NPC Trial (1983-1996)

Participants without prevalent CVD at randomization (n = 1,004)

Mean follow-up: 7.6 years

All CVD 103 96 1.03 0.78-1.37 0.81
All CHD 63 59 1.04 0.73-1.49 0.81
ALL CVA 40 37 1.02 0.65-1.59 0.94
CVD Mortality 40 31 1.22 0.76-1.95 0.41
All-cause Mortality 110 111 0.95 0.73-1.24 0.71

Stranges S et al. Am J Epidemiol. 2006;163:694-9



Selenium Supplementation vs. Diabetes

NPC Trial
Lo
o
Selenium
(@]
o
()
(&)
C
()
S
(&)
£
" Placebo
(@)
o
= Log-rank test p value = 0.050
(@)
o

0 5 10 15
Years of follow-up

Stranges S et al. Ann Intern Med. 2007;147:217-23



Risk of Diabetes by Baseline Plasma Selenium (ng/ml)

NPC Trial

Overall 1.55 1.03-2.33 0.03
0.028

<1134 1.04 0.60-1.80 0.89

>113.4 2.50 1.32-4.77 0.005
0.038

<105.2 1.13 0.58-2.18 0.72

105.3-121.6 1.36 0.60-3.09 0.63

>121.6 2.70 1.30-5.61 0.008

Stranges S et al. Ann Intern Med. 2007;147:217-23



Dietary Selenium Intake and Incident Diabetes
ORDET/EPIC Study, n=7,182 women

Q1: dietary selenium intake (<47.0 ug/day)
B Qb5: dietary selenium intake (>65.9 pg/day)

1.5-

. --
0.5-
0

P trend=0.001 Q1 Qumtlles Dietary Se Intake Q5

Stranges S, Vinceti M et al. BMC Public Health. 2010;10(1):564



Effect of Selenium Supplementation (6 months)
on Blood Lipids — UK PRECISE Trial
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Selenium supplementation for the primary prevention of
cardiovascular disease (Review)

Rees K, Hartley L, Day C, Flowers N, Clarke A, Stranges S
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Cochrane Database Syst Rev. 2013;1:CD009671



Selenium Supplementation & CVD Prevention:
Cochrane Systematic Review

All CVD events (fatal and non-fatal)

Selenium supplementation
Study or Subgroup Events Total

Control Risk Ratio Risk Ratio
Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Lippman 2009 1080 8752
Stranges 2006 103 504

Total (95% Cl) 9256

Total events 1183
Heterogeneity: Chiz =0.09, df =1 (P = 0.76); I = 0%
Test for overall effect: Z = 0.65 (P = 0.51)

Type 2 Diabetes

Selenium supplementation
Study or Subgroup Events Total

1050 8696 91.6%  1.02[0.94, 1.11]
96 500 8.4%  1.06[0.83, 1.37]

9196 100.0% 1.03 [0.95, 1.11]
1146

0.2 0.5
Favours experimental

1 2
Favours control

Control Risk Ratio Risk Ratio
Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Algotar 200ug 2010 1 47
Algotar 800ug 2010 3 47
Klein 2011 8752
Stranges 2007 58 600

Total (95% CI) 9446
Total events 975

Heterogeneity: Chi? =4.75, df =3 (P =0.19); I?=37%
Test for overall effect: Z=1.33 (P = 0.18)

2 23 0.24 [0.02, 2.56]

2 23 0.73[0.13, 4.09]
869 8696 1.04 [0.96, 1.14]
39 602 1.49 [1.01, 2.20]

9344 1.06 [0.97, 1.15]
912

»

0.2 0.5
Favours experimental

1 2
Favours control

Rees K, Stranges S. Cochrane Database Systematic Reviews 2013;1:CD009671




Effect of Selenium Supplementation (5 years)
on All-cause Mortality — DK PRECISE Trial

297 —— 5.year intervention period
— 15-year follow-up

204

151

-
o
1

Risk difference (%)
N
1

D - -
-5~
-10 -
-15-
I I L] 1
0 100 200 300
Selenium dose (pg/d)
O years -1.9(-6.6 to 2.9) -2.2 (-6.910 2.5) 4.5 (-1.7 to 10.6)
15 years 0.3(-10.1 t0 10.6) -1.5(-11.910 8.9) 11.3 (0.0 to 22.6)

Rayman MP, Stranges S, et al. Free Radic Biol Med. 2018;127:46-54



Changes in HbA,_ after 6 months by changes in
plasma selenium concentrations - DK PRECISE Trial

10

- = - - - -

— i — — — — — — — i ff— — — — — — — ——

L - -

Change in HbA;, (mmol/mol)

-25 0O 50 100 150 200 250 275
Change in plasma selenium (ng/g)

U-shaped association between changes in plasma Se and HbA1c levels

Stranges S et al. Diabetes Obes Metab. 2019; 21:541-549



Serum or plasma Se, mcg/L

Geographic variations in Selenium status might explain
inconsistent results across populations (biological plausibility)

GPx3 concentration in
plasma is basis of Se
requirements
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Selenium and Vitamin E
Cancer Prevention Trial (SELECT)

(400 IU/day)
+ _ T
(200 pg/day)
+ 8,100 8,100 16,200
- 8,100 8,100 16,200
T 16,200 16,200 32,400

Cost: $175,000,000 (NCI, NIH, etc.)



SELECT: Findings...Stopped after 5.5y

n=35,533 US male adults

1.2
1.13
14 1.13
1. 00 1.05
0.8
HR 0.6-
0.4-
0.2-
0 Placebo Prostate K Prostate K Prostate K Diabetes
(Vit. E) (Se) (Vit. E + Se) (Se)

JAMA. 2009; 301:39-51




EDITORIAL Annals of Internal Medicine

Enough Is Enough: Stop Wasting Money on Vitamin and
Mineral Supplements

Eliseo Guallar, MD, DrPH

. o Johns Hupkins Elnum]:n:rg School of Public Health
Ann Intern Med. 2013;159:850-851. Balimore, Maryland

Saverio Stranges, MD, PhD

Warwick Medical School, University of Warwick
Coventry, United Kingdom

Cynthia Mulrow, MD, MS
Annals of Internal Medicine, American College of Physicians
Philadclphia, Pennsylvania

Lawrence J. Appel, MD, MPH
Edgar R. Miller III, MD, PhD
Johns Hopkins School of Medicine
Balnmaore, Mar_v]ancl




Potential Role of Vitamin D
in Cardio-metabolic Disease Prevention?

(b)

Sample
Study size ES (95% Cl)
CvD !
Pilz 2009 614 _— . 032(0.12,087)
e Wang 2009 1739 et 053 (0.36,0.79)
Ginde 2009b 3408 —— 019(0.09, 0.39)
—— Kilkiinen 2009 6219 e 076 (061, 0.95)
- Kendrick 2009 16603 = 068 (0.60,0.77)
. Melamed 2008a 4839 — 0.76 (0.18, 3.11)
- Melamed 2008b 13331 | r— 1.22 (0,90, 1.65)
\ Pilz 2008 3209 — 067 (0.46, 0.97)
i Reis 2008a 2897 —_— 064 (0.46, 0.89)
N\ Chonchol 2008 462 —— 059 (0.39, 0.90)
; Giovanucci 2008 1354 —_—— 047 (0.30,0.73)
; 3 Kim 2008 8351 —_——— 0.75(0.34, 1.67)
';' .lf ! . Marniemi 2005a 755 | —t— 1.23(0.74, 2.05)
Cigolini 2005 459 ——— 069 (0.45, 1.05)
14 Rajasree 2001 213 | —— 1.60 (1.02, 252)
I Scragg 1990 179 —4—4‘- 0.30 (0.15, 0.60)
Subtotal (l-squared = 74.1%, p = 0.000) l o2 067 (0.55,0.81)
I
Metabolic syndrome '
Maki 2009 257 _— 0.33(013,081)
Bonakdaran 2009 119 —_— 0.80 (0.42, 1.53)
Reis 2008b 1654 —— 026 (0.15, 0.45)
Reis 2007 men 410 _ 057 (0.26, 1.25)
Reis 2007 women 660 R 088 (0.43, 1.80)
Botella 2007 73 — 047 (0.25, 0.89)
Rueda 2007 298 —_— 063(0.26,152)
Ford 2005 8421 —— 046 (038, 0.56)
Subtotal (l-squared=39.1%, p=0118) Q 049 (0.38, 0.64)
M l
Ginde 2009a 3408 — ! 0.12(0.05,0.27)
Knekt 2008 1364 —_— 067 (0.23, 1.96)
Mattila 2007 4087 —_— 058 (0.32, 1.06)
Martins 2007 15088 & -— 0.42 (0.08, 2.16)
Marniemi 2005b 755 —_— 099 (0.56, 1.76)
Scragg 2004a 2766 —_—— 025(0.11,0.58)
Scragg 2004b 1736 [ - % 340(107,1083)
Scragg 2004c 1726 —— 017 (0.08, 0.37)
Scragg 1995 476 ——— 0.36 (0.9, 0.70)
Sublotal (l-squared = 79.3%, p = 0.000) -— T 045 (0.25,082)
|
Overall (l-squared = 76.4%, p = 0.000) <> 057 (0.48, 0.68)
NOTE: Weights are from random effects analysis H
e I I

Parker J, Mavrodaris A, Stranges S, et al. Maturitas. 2010;65:225-36



Nuitrients 2015, 7. 6780-6796: doi: 10.3390/nu7085308

|
nutrients

ISSN 2072-6643
www.mdpi.com/journal/nutrients ‘

Article

Prevalence and Correlates of Vitamin D Deficiency and
Insufficiency in Luxembourg Adults: Evidence from
the Observation of Cardiovascular Risk Factors
(ORISCAV-LUX) Study |

Ala’a Alkerwi !*, Nicolas Sauvageot !, Georges Gilson ? and Saverio Stranges !

! Luxembourg Institute of Health (LIH) (formerly the Centre de Recherche Public Santé), ‘
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© The Authors 2016 ‘

Daily chocolate consumption is inversely associated with insulin resistance |
and liver enzymes in the Observation of Cardiovascular Risk Factors in
Luxembourg study |

Ala’a Alkerwi'*, Nicolas Sauvageot', Georgina E. Crichton'?, Merrill F. Elias>* and Saverio Stranges'” ‘
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*Department of Psychology, University of Maine, Orono, ME 04469, USA

*Graduate School of Biomedical Science and Engineering, University of Maine, Orono, ME 04469, USA

3Division of Health Sciences, University of Warwick Medical School, Coventry CV4 7AL UK




Emerging Risk Factors:
Sleep Problems & Cardiometabolic Disease




SLEEP PROBLEMS: AN EMERGING GLOBAL EPIDEMIC?

http://dx.doi.org/10.5665/sleep.2012

Sleep Problems: An Emerging Global Epidemic? Findings From the INDEPTH
WHO-SAGE Study Among More Than 40,000 Older Adults From 8 Countries
Across Africa and Asia

Saverio Stranges, MD, PhD'; William Tigbe, MD, PhD'; Francesc Xavier Gomez-Olivé, MD**; Margaret Thorogood, PhD'2%, Ngianga-Bakwin Kandala, PhD'

!Division of Health Sciences, University of Warwick Medical School, Coventry, UK; ‘MRC/Wits Rural Public Health and Health Transitions Research
Unit (Agincourt), School of Public Health, Facuity of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa; 'INDEPTH
Network, Accra, Ghana




Sleep Problems:

an Emerging Global Epidemic?
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Decline in Sleep Duration over time:
Canadian National Population Health Survey (2002-2011), N=8,673

- Sleep duration (hours)
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Relative Risk

Relative Risk

Short Sleep duration and Hypertension

The Whitehall 1l Study - UK

112
(1.07-2.75)
2.0
. Women, n=1,567 P=0.037
0.92 1.0
1.0 - 0.74 0.70
0-5 | .
0.0
2.0
) Men, n=4,199
5
1.12

1.0 - 0.88 0.86 1.0 0.92
0-5 _ .
0.0 T

<=5 6 7 8 >=9

Hours sleep

Stranges S, Kandala N-B, et al. Hypertension 2007:50:694-701



Relative Risk

Relative Risk

Short Sleep duration and Hypertension

2.0
1.5
1.0

0.5

0.0

2.0

1.5 +

1.0

0.5 +

0.0

The Western NY Health Study - US

(1.06-2.43)

Women, n=1,710

1.0
- -
Men, n=1,317
1.39
0.88 1.0
<6 | 6-8 | >8

Hours sleep

Stranges S, Kandala N-B, et al. J Hypertension. 2010;28:896-902



Short Sleep Duration (<5h) and Obesity*
Meta-analysis of Cross-Sectional Studies

Adults, n=603,519

OR & 95% CI
Vioque (2000) — , 3.36 (2.24; 5.03)
Shigeta (2001) ! 1.98 (1.03; 3.81)
Kripke (2002) — B 1.52 (1.46; 1.58)
Cournot (2004) ; 1.38 (0.98; 1.95)
Hasler (2004 , ¢ 10.80 (0.99; 117.4)

)
Bjorkelund (2005)
Gangwisch1 (2005)
Gangwisch2 (2005)
Gangwisch3 (2005) —
Singh (2005) —

Moreno (2006) — —
Vahtera (2006) — i
Watari (men) (2006) —
Watari (women) (2006) |
Bjorvatn (2007) —
Chaput (men) (2007) —
Chaput (women) (2007) —

1.52 (0.68; 3.41

)
1.84 (1.40; 2.41)
1.38 (1.06; 1.79)
0.95 (0.67; 1.34)
1.70 (1.26; 2.29)
)
)
)

1.22 (1.07; 1.40
1.43 (1.34; 1.52
1.96 (1.19; 3.22
> 2.98 (0.77; 11.57)
1.87 (1.22; 2.86
4.01(1.72; 9.34
2.65 (1.27; 5.54

|
|
!
I
|
T
!
I
!
!
!
|
!
]
!
!
T
I
!
I

)
)
)
Ko (2007) — — 1.30 (1.14; 1.48)
Tuomilehto (2007) — —_—+ 1.30 (1.06; 1.60)
Fogelholm (men) (2007) —| 45_%; 1.46 (1.13; 1.88)
Fogelholm (Women) (2007) — A S— 1.75 (1.36; 2.25)
Stranges (2008) — — 2.02 (1.57; 2.60)
Combined — -
I I I |
0.67 1 1.55 10

Odds Ratio

*BMI 2 30

Kandala N-B, Stranges S, et al. Sleep 2008;31:619-26



Sleep problems and mortality in South Africa:
Agincourt Study, Health & Demographic Surveillance System (HDSS)

Women Men

Kaplan-Meier survival estimates Kaplan-Meier survival estimates

Y

.00
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050 075
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0.00

0.00

T T T T T T
0 500 1000 1500 0 500 1000 1500
Analysis time (days) Analysis time (days)

No feeling rested— Feeling rested No feeling rested —Feeling rested

Log rank test P<<.001 Log rank test P<<.001.

Stranges S, Kandala N-B, Tigbe W, et al. Sleep Medicine 2014;15:56-63



Poor sleep: an emerging risk factor for CVD?

!

Poor Sleep Biological Pathways Inflammatory Processes
Primary Insomnia Disorder Sympathetic Systemic levels of
ry > V\' = » Y
agal inflammatory markers Cisiiaisiilag
Insomnia symptoms ¢ Cortisol ¢ |  CRP, IL-6 ),
e . e 4 Disease

Difficulty falling asleep Omutcomes

Night-time wakefulness Cellular expression of =

Non-restorative sleep cytokine IL-6, TNFc
Short sleep time Activation of genetic

inflammatory markers
T (e.g. NFkB)

Demographic and Behavioural M rat nd Mediator
Age
Gender
Depressive Status
Obesity

Alcohol consumption
Cigarette Smoking

Int. J. Epidemiol. 2011;40:1431-1437



From association to causation...

Sleep, Health,
and Sociely

FROM AETPRLOGY TO PUBLIC HEALTH

Chapter 3

Sleep duration: risk factor or risk marker
for ill-health?

N.S. Marshall and S. Stranges

Open access Research

BMJ) Open Sleep duration and multimorbidity in
Luxembourg: results from the European
Health Examination Survey in
Luxembourg, 2013-2015

Maria Ruiz-Castell,” Tatjana T Makovski,'Z? Valéry Bocquet, ° Saverio Stranges**®

BMJ Open. 2019;9(8):€026942
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Environment, health & wellbeing
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factors

The determinants of
health and well-being
in our neighbourhoods

Barton H, Grant M. 2006
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COMMENTARY

The integration of primary care and public health to improve
population health: tackling the complex issue of multimorbidity

Kathryn Nicholson' * Tatjana T. Makovski*** + Saverio Stranges'**
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updates

Immorality of inaction on inequality

Our collective failure to reverse inequality is at the heart of a global malaise

Kate E Pickett professor of epidemiology, Richard G Wilkinson honorary visiting professor

Department of Health Sciences, University of York, York, UK; Correspondence to: K E Pickett kate.pickett@york.ac.uk




Lessons learned

v' Dietary patterns & other behaviors play a major role in CVD prevention
v Current evidence does not support the use of nutritional supplements
v Poor sleep may represent an emerging risk factor for CVD outcomes
v' CVD are an additional public health burden in LMICs

v Socioeconomic determinants play a major role in CVD outcomes

v Geographic variation analyses are important for public health policy

v' Have we seen the end of long term decline in CVD mortality?



CVD Prevention: the way forward

v" Translate research findings in “real-world” settings

v From “what works” to “how can we make this happen...”

v" Increase the proportion of people with ideal cardiovascular health
v' Combining population and high-risk strategies

v" Increase research focus on disadvantaged population subgroups
v Increase awareness and improve control of CVD risk factors

v Need for transdisciplinary research and “systems science” approaches

Stranges S & Guallar E. Nutr Metab Cardiovasc Dis. 2012;22:1013-8



FINGER TRIAL- Multidomain lifestyle intervention
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Physical activity promotion in primary care: a
Utopian quest?
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Study Populations

 Western New York Health Study, USA

* Nutritional Prevention of Cancer Trial, USA

* National Health & Nutrition Examination Survey, USA
* National Population Health Survey, Canada

« Canadian Longitudinal Study on Aging, Canada
* National Diet & Nutrition Survey, UK

« Whitehall Il Study, UK

 PRECISE Trial, UK

« PRECISE Trial, DK, Denmark

« EPIC Study & Olivetti Heart Study, Italy

« Demographic & Health Surveys (DHS), LMICs
 INDEPTH-WHO-SAGE, LMICs

 ORISCAV & EHES, Luxembourg
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The Usual Suspects

E. Farinaro

J. Marshall R. Donahue E. Guallar M. Rayman



“The primary determinants of disease are
mainly economic and social, and therefore
remedies must also be economic and social.”

Geoffrey Rose




“Beyond the ingredients themselves, eating the traditional
Mediterranean way is a philosophy in itself: life is for savouring,

and food is a glorious and beautiful expression of life..."

“The Mediterranean Diet”
Marissa Cloutier (2004)




To Continue The Conversation . ..

International Multimorbidity Symposium

Friday, November 15%, 2019

Attendees will have an opportunity to present their completed or ongoing research and
collaborate with other international multimorbidity researchers to identify and
operationalize the next steps to move international multimorbidity research forward)

For More Information kathryn.nicholson@schulich.uwo.ca

Jointly Organized and
Hosted By: Department of
Epidemiology & Biostatistics
and Department of Family
Medicine, Schulich School of
Medicine & Dentistry,
Western University.

Funded by the CIHR | , P8 _
Venue: Western Centre for gou § 9 8 5 p
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