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

Dietary Patterns
(Mediterranean diet, 

vegetarianism, DASH, etc.)

Micronutrients
(dietary supplements, 

multivitamins, multiminerals)

NUTRITION



Role of Dietary Patterns

Seven Countries Study

A. Keys

Med Diet pyramid
Mediterranean Diet Pyramid



“Eat Well, Stay Well, the Mediterranean Way” 

Ancel Keys & Margaret Harvey (1975)

What was the “Mediterranean Way”?

“…the ordinary food of common Southern Italians---

homemade minestrone (vegetable soup); pasta in endless variety, always freshly cooked, 

served with tomato sauce and a sprinkle of cheese; 

a hearty dish of beans and short lengths of macaroni (‘pasta e fagioli’); 

lots of bread…never served with any kind of spread; great quantities of fresh vegetables;  

a modest portion of meat or fish  twice a week;  wine…; always fresh fruit for dessert…”



The Mediterranean Diet

– Olive Oil 

– Wine 

– Garlic

– Fish

– Vegetables

– Legumes 

– Fruit as dessert 

– A philosophy of life…



Cochrane Database Syst Rev. 2013;8:CD009825









From Dietary Patterns to Nutritional Supplements: 

A potential shortcut to chronic disease prevention…?

http://www.health-care-beauty.com/?PHPSESSID=d3d3LmFtYXpvbi5jb20vZXhlYy9vYmlkb3MvQVNJTi9CMDAwVjdJMUpZL2R2ZGhpbGxzLTIw


Miller ER et al. Ann Intern Med 2005;142:37-46

Vitamin E Supplementation and Mortality



Mortality in Randomized Trials of 
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Nutritional Prevention of Cancer (NPC) Trial

JAMA 1996;276:1957-63

Selenium Supplementation &             

Chronic Disease Prevention



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

Selenium Supplementation and CVD

NPC Trial (1983-1996)

CVD
Cases Adjusted hazard ratios*

Se Placebo HR 95% CI P

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

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

Mean follow-up: 7.6 years
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Placebo

Log-rank test p value = 0.050
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Selenium Supplementation and Diabetes
NPC Trial

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

+ 50%



Cochrane Database Syst Rev. 2013;1:CD009671



Selenium Supplementation & CVD Prevention: 

Cochrane Systematic Review

All CVD events (fatal and non-fatal)

Study or Subgroup

Lippman 2009

Stranges 2006

Total (95% CI)

Total events

Heterogeneity: Chi² = 0.09, df = 1 (P = 0.76); I² = 0%

Test for overall effect: Z = 0.65 (P = 0.51)

Events

1080

103

1183

Total

8752

504

9256

Events

1050

96

1146

Total

8696

500

9196

Weight

91.6%

8.4%

100.0%

M-H, Fixed, 95% CI

1.02 [0.94, 1.11]

1.06 [0.83, 1.37]

1.03 [0.95, 1.11]

Selenium supplementation Control Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours experimental Favours control

Study or Subgroup

Algotar 200μg 2010

Algotar 800μg 2010

Klein 2011

Stranges 2007

Total (95% CI)

Total events

Heterogeneity: Chi² = 4.75, df = 3 (P = 0.19); I² = 37%

Test for overall effect: Z = 1.33 (P = 0.18)

Events

1

3

913

58

975

Total

47

47

8752

600

9446

Events

2

2

869

39

912

Total

23

23

8696

602

9344

Weight

0.3%

0.3%

95.2%

4.3%

100.0%

M-H, Fixed, 95% CI

0.24 [0.02, 2.56]

0.73 [0.13, 4.09]

1.04 [0.96, 1.14]

1.49 [1.01, 2.20]

1.06 [0.97, 1.15]

Selenium supplementation Control Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours experimental Favours control

Type 2 Diabetes

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



Effect of Selenium Supplementation (5 years) 

on All-cause Mortality – DK PRECISE Trial

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

body tissues
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Geographic variations in Selenium status might explain 

inconsistent results across populations (biological plausibility)

Rayman MP, Stranges S. Free Radic Biol Med. 2013;65:1557-64



Selenium and Vitamin E

Cancer Prevention Trial (SELECT) 

❖ Cost: $175,000,000 (NCI, NIH, etc.)

Vitamin E

(400 IU/day)

Selenium

(200 μg/day)

+ - T

+

-
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T 16,200 16,200 32,400



SELECT: Findings…Stopped after 5.5 y
n=35,533 US male adults
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Emerging Risk Factors:

Sleep Health & Chronic Disease



Hippocrates, 460-370 BC

Ancient Greek physician, the “Father of Medicine”

On average, we spend a third of our lives 

sleeping…

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwii_-PZ5OjkAhVmHTQIHaN0CSgQjRx6BAgBEAQ&url=https://www.sciencedirect.com/science/article/pii/B9780128153734000058&psig=AOvVaw1Xq4ZP5XTq0sXpTJZv9LYM&ust=1569391379848412


Physical/Social Environment and Sleep Health. CHEST. 2020;157:1304-1312



Sleep Health: Can We Define It? Does It Matter?

Buysse DJ. SLEEP 2014;37:9-17





Rand Health Q. 2017; 6(4):11





Stranges S, Kandala N-B, et al. Sleep. 2012;35:1173-1181

Sleep Problems: 

an Emerging Global Epidemic?



Gilmour H, Stranges S, et al. Health Rep. 2013;24:14-20

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



➢Cardiometabolic Risk Factors/Disease

• Obesity/Body Fat Distribution 

• Type 2 Diabetes

• Hypertension

• Cardiovascular Disease/Stroke

➢Cancer 

➢Mental Disorders

➢Multimorbidity

➢Neurodegenerative Disease/Cognitive Decline

➢Overall & Cause-Specific Mortality

SLEEP PROBLEMS & CHRONIC DISEASE 



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

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

Women Men





A short questionnaire discriminating different levels of sleep disturbances should be routinely 

adopted in CVD prevention programs to identify individuals at increased risk for early-onset 



Sleep Deprivation & Diabetes



Nunez EC, Nunes S, Khan A, Stranges S, Wilk P. Behav Sleep Med. 2022

Major Health Behaviors & Sleep Problems:
Canadian Community Health Surveys (2015-2017), N=44,911 

➢ Only half of all respondents met the recommended sleep duration (7-9 hours) 

➢ 55% of women and 41% of men reported sleep problems

➢ Binge drinking and smoking were associated with increased risk of sleep problems

➢ Increased fruit & vegetable consumption associated with lower risk of sleep problems

➢ There is a high prevalence of sleep problems among Canadians

➢ Sleep problems tend to cluster with unhealthy lifestyle behaviors 



Poor sleep: an emerging risk factor for CVD?

Int J Epidemiol. 2011



Sleep duration (new): 

Sleep duration is associated 

with cardiovascular health. 

Measured by average hours of 

sleep per night, the ideal level is 

7-9 hours daily for adults. 

Ideal daily sleep ranges for 

children are 10-16 hours daily 

for ages 5 and younger; 9-12 

hours for ages 6-12 years; and 

8-10 hr. for ages 13-18 years.



Approximately 70% live with multimorbidity using the primary care definition 

(females: 67.9%; males 57.9%), whereas nearly 30% live with multimorbidity 

using the public health definition (females: 30.9%; males: 24.0%). The odds of 

multimorbidity were higher for participants who self-reported either short or long 

sleep duration, as well as dissatisfaction with sleep quality. Associations were 

stronger among younger age groups (45-54 years and 55-64 years). Disrupted 

sleep may be a risk factor for multimorbidity across sexes and age groups



Highlights
✓ Systematic review of studies published between Jan 1990-Jan 23

✓ Twenty-four cross-sectional and five cohort studies from 16 

countries included with a total participant number of 481,862

✓ Focus on relationship between sleep health and multiple 

concurrent chronic diseases

✓ Sleep duration outside guidelines associated with multimorbidity

✓ Poor sleep quality consistently associated with multimorbidity





Epidemiological observational evidence links excessive social media use to poor sleep quality 

and negative mental health in youth (aged 16-25)



Int. J. Environ. Res. Public Health 2022;19:10124

➢ Shiftwork was significantly associated with poorer 

performance for executive functioning

➢ Our findings confirm the association between shiftwork and 

cognitive performance among middle-aged and older adults







BRAIN 
HEALTH

• A state of complete physical, mental and 
social well-being through a full, balanced 
continuous development and exercise of the 
brain.

V Hachinski, S Stranges, et al. Lancet Neurol 2021



Charles Alessi, Public Health England Patrice Lindsay, HSFC

Shehzad Ali, Western U Janet Martin, Western U

Robert Andersen, Ivey School of Business Matthew Meyer, Western U
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Serge Gauthier, McGill U Sandy Steinwender, Western U

Jason Gilliland, Western U Saverio Stranges, Western U

Moira Kapral, U of Toronto Piotr Wilk, Western U

Nadia Khan, Hypertension Canada Vladimir Hachinski, Western U

THE DEMENTIA PREVENTION/BRAIN HEALTH GROUP



The Lancet 2020 

Population attributable fraction of potentially modifiable risk factors for dementia

Up to 40% of dementia

can be prevented



FINGER TRIAL- Multidomain lifestyle intervention 















Lessons learned

✓ Lifestyles (including poor sleep) play a major role in chronic disease 

✓ Socioeconomic determinants play a major role in chronic disease

✓ There are widening disparities in chronic disease burden driven by SES

✓ NCDs are an additional public health burden in LMICs

✓ Geographic variation analyses are important for public health policy

✓ Have we seen the end of long-term decline in CVD mortality? 



Chronic Disease Prevention: the way forward

✓ Translate research findings in “real-world” settings

✓ From “what works” to “how can we make this happen…” 

✓ Increase the proportion of people with ideal cardiovascular health

✓ Combining population and high-risk strategies

✓ Increase research focus and policy on disadvantaged subgroups

✓ Reconfigure health systems to tackle multimorbidity burden 

✓ Need for multisectoral approaches

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



• Western New York Health Study, USA

• Nutritional Prevention of Cancer Trial, USA

• National Health & Nutrition Examination Survey, USA

• National Population Health Survey, Canada

• Canadian Community Health Surveys, Canada

• Canadian Longitudinal Study on Aging, Canada

• National Diet & Nutrition Survey, UK

• Whitehall II Study, UK

• PRECISE Trial, UK/Denmark

• EPIC Study & Olivetti Heart Study, Italy

• Demographic & Health Surveys (DHS), LMICs

• INDEPTH-WHO-SAGE, LMICs

• ORISCAV & EHES, Luxembourg

Study Populations



“The primary determinants of disease are 

mainly economic and social, and therefore 

remedies must also be economic and social.”

Geoffrey Rose

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjYxMTvu7jQAhXn7oMKHSatAcgQjRwIBw&url=https%3A%2F%2Fglobalhealth.usc.edu%2F&psig=AFQjCNE_ky0JuiGUN6w093b8lg2typP9Mg&ust=1479770231624220

