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Chronic disease burden 

World Health Organization. Preventing chronic diseases: a vital investment. 2005 
Lozano, R., M. et al. Lancet  2012; 380(9859): 2095-2128. 
Yusuf S et al. Circulation 2001; 104:2746-53. 

Chronic diseases a priority on 
the global public health 
agenda 
>60% deaths due to chronic 
diseases globally 
Chronic disease deaths are 
projected to increase by 15% 
between 2010 and 2020 
CVD, cancers, respiratory 
diseases, diabetes – leading 
causes 



Chronic disease burden in Canada 

Public Health Agency of Canada.  
The Chief Public Health Officer’s Report on the State of Public Health in Canada, 2012. 



Public Health Agency of Canada.  
The Chief Public Health Officer’s Report on the State of Public Health in Canada, 2012. 

Chronic disease burden in Canada 



Nine global NCD targets by 2025 



Targeting the chronic disease burden 

About 70% chronic diseases 
are preventable through 
behaviour modification 
 
Key behavioural risk factors: 
tobacco and alcohol use, 
physical inactivity, unhealthy 
eating, and obesity 

World Health Organization. Preventing chronic diseases: a vital investment. 2005 
WCRF/AICR. Policy and Action for Cancer Prevention: Food, Nutrition and Physical Activity. 2010 



WCRF/AICR Second Expert Report, 2009 



WCRF/AICR Second Expert Report, 2009 

Recommendations for cancer prevention 

Be as lean as possible without becoming 
underweight. 
Be physically active for at least 30 minutes 
every day. Limit sedentary habits. 
Avoid sugary drinks. Limit consumption of 
energy-dense foods. 
Eat more of a variety of vegetables, fruits, 
whole grains and legumes such as beans. 
Limit consumption of red meats (such as 
beef, pork and lamb) and avoid processed 
meats. 
If consumed at all, limit alcoholic drinks to 2 
for men and 1 for women a day. 
Limit consumption of salty foods and foods 
processed with salt (sodium). 

 



Prevalence of obesity in Canada 

Gotay CC et al. CJPH 2013; 104(1): e64-8   



Prevalence of chronic disease risk 
factors is high among Canadian adults 

Smoking prevalence ↓ 
declined by 50% since 1970s but 
remains at  ~20% 
 

Obesity prevalence ↑ 
47% are overweight or obese 
Increases with age 

 
Physical activity ↓ 

15% meet physical activity 
recommendations 
Declines with age 
 

Healthy eating ↓ 
~40% meet recommended daily fruit & 
vegetables intake 

Reid JL et al. Tobacco Use in Canada: Patterns and Trends. PROPEL 2012.  
Colley RC et al. Health Reports 2011;  22:1-8. 

Garriguet, D. Health Reports 2012; 18(2):17–32. 



Past interventions not successful 

Prevention 
Modest improvements in 
behaviours and little 
reduction in weight 
 

Treatment  
Increased PA/HE lead to 
weight loss and risk 
improvement  
Transient effect on weight 

Flodmark CE et al. International journal of obesity 2006;30(4):579-89  
Summerbell CD et al. Cochrane Database of Systematic Reviews 2005 

Wareham NJ et al. Proceedings of the Nutrition Society 2005;64(2):229-47 
Reilly JJ et al. British medical journal 2006;333(7577):1041  

 



Maintenance is a challenge 

Tate DF et al. Am J Clin Nutr 2007; 85:954-9. 



What’s needed for successful weight loss 

National Weight Control Registry (NWCR) 
Eligibility criteria: maintain weight loss of ≥30lb for ≥1 yr  
N = 6000 adults  
On average, maintain weight loss ≥70lb for ≈6 yrs 
 

Key strategies 
Very high levels of physical activity  
– 2800 kcal/wk or 60 min/d of MPA 

Consistent self-monitoring of body weight, food intake, 
and physical activity 

Hill JO. Endocrine reviews 2006;27(7):750-761. 



What’s needed for successful maintenance 

Stice E et al. Psychological bulletin 2006;132(5):667-691. 



Weight status misperception is common 

Models of behaviour change 
Health Belief Model 
Transtheoretical Model of Health Behaviour Change 
Decisional Balance Model 
Social Cognitive Theory 
 

Common theme: necessity of perceiving oneself “at risk” 

Kuchler F, Variyam JN. Int J Obes Relat Metab Disord 2003;27(7):856-861 



Weight status misperception is common 

Paeratakul S et al. Obesity research 2002;10(5):345-350 



Exposure to obesity and weight status 

Christakis NA, Fowler JH. New England Journal of Medicine 2007;357(4):370-379 



Impact of exposure to obesity on 
misperception 

Maximova K et al. International Journal of Obesity 2008; 32(6):1008-1015  



Brauer P et al. CMAJ 2015;187(3):184-95. 



“Weight misperception was 
associated with less interest in or 
attempts at weight loss and less 
physical activity, highlighting the 

importance of focusing on 
inaccurate weight perceptions in 

targeted weight loss efforts.” 

Duncan DT et al. Int J Behav Nutr Phys Act. 2011; 22;8:20. 

Weight misperception and weight-related 
attitudes and behaviors 



Clinical practice guidelines 
recommend the assessment of 
motivational factors prior to initiating 
therapy for obesity management 

  
Objective  

To characterize stages of readiness 
to change nutrition and physical 
activity habits among parents whose 
children with obesity were enrolled 
in obesity management and to 
examine differences in parents’ own 
nutrition and physical activity habits 
according to their stage of readiness 
 

 

Prochaska JO, Velicer WF, 1997. 
Maximova K et al. Pediatric Obesity 2014. 

Stages of behaviour change 



Motivation and healthy behaviours 

Maximova K et al. Pediatric Obesity 2014. 

Proportion (%) of parents meeting recommendations for lifestyle behaviors  
according to their degree of readiness in making healthy changes  

 

  
More ready Less ready   

n = 43 n = 70 P-value 
Vegetables and Fruit Intake 48.8 24.3 0.007 

Sugar Sweetened Beverages 29.0 14.5 0.072 

Total Physical Activity 42.9 22.9 0.026 

Sleep Duration 56.1 50.7 0.585 





Normative or Injunctive data 

Parents’ perceptions of weight 
and lifestyle behaviors 

Cognitive discrepancy 



Aftermath of misperceptions 

I don’t want to be right:  
Why do people persist in believing 
things that just aren’t true? 



Sustained participation in physical 
activity over 5 years  

Belanger et al. IJBNPA 2009  



Latent trajectory classes of physical 
activity over 5 years 







Screen time 
trajectories 

Distinct Trajectories of Weekly Screen Use 
NDIT Study, Montreal, Canada, 1999-2005 
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4 classes of 
trajectories emerged: 

 
I: low intensity, non-

progressors (72%) 
II: slow escalators (11%) 
III: moderate escalators 

(11%) 
IV: rapid escalators (6%) 

 



Identifying class membership 



Smoking cessation and risk reversal 

Year Reversal of risk 
1 
 Risk of coronary heart disease, heart attack and stroke is half that of a smoker.  

5-15 Risk of stroke is that of a non-smoker. Risk of cancers of the mouth, throat, esophagus, and 
bladder is cut in half. Cervical cancer risk falls to that of a non-smoker.  

10 Risk of death from lung cancer is half of a smoker.  

15 Risk of coronary heart disease is that of a non-smoker.  

20 Female excess risk of death from all smoking related causes, including lung disease and 
cancer, is that of a non-smoker. Risk of pancreatic cancer is that of a non-smoker (2011 study).  

Centers for Disease Control and Prevention. Benefits of Quitting. 
Jha P et al. N Engl J Med. 2013;368(4):341-350. 

US Surgeon General’s Report, 2010  
WHO/IARC. Tobacco Control: Reversal of Risk After Quitting Smoking 2007 



Jha P et al. N Engl J Med 2013;368:341-350. 

Smoking cessation and survival 



Jha P et al. N Engl J Med 2013;368:341-350. 

Risk of death following smoking cessation 



Diet quality and  
prospective changes in adiposity 

Diet Quality Index - International 
Four categories: dietary 
adequacy, variety, moderation 
and overall balance 
 
Two-year prospective changes 
in adiposity from dual-energy X-
ray absorptiometry: 
Fat mass index (kg/m2) 
Central fat mass index (kg/m2) 
% body fat  
% central body fat 

Setayeshgar S et al. Public Health Nutrition 2016 Sept; [in press]. 

0
20

40
60

80
10

0
S

co
re

 P
er

ce
nt

ag
e

DQII Variety Adequacy Moderation Balance

Data: QUALITY (QUebec Adipose and Lifestyle InvesTigation in Youth) study  



Can lifestyle changes reverse coronary 
heart disease? 

Data 18,809 patients in 41 countries from Organization to Assess Strategies in 
Acute Ischemic Syndromes (OASIS) 5 randomized clinical trial 

Adherence to behavioral advice (diet, exercise, and smoking cessation) 
linked to substantially lower risk of recurrent cardiovascular events 

Chow et al. Circulation. 2010;121:750-758 



Diet, physical activity  
and cancer prevention 



Migration and cancer risk 

Adoption of western diet and 
lifestyle  shown to substantially 
increase cancer risk (colorectal, breast 
and prostate) in migrant populations 
 

But lower risk for stomach cancer 
among Asian immigrants due to diets 
high in salt and nitrite-containing foods  

 
Highlights the important role of 

lifestyle factors in carcinogenesis 

Satia JA. Appl Physiol Nutr Metab. 2010; 35(2):219-23. 
Arnold M et al. Cancer Eur J Cancer. 2010;46(14):2647-59. 

Balzi D, et al. Cancer Causes and Control 1995; 6(1): 68-74.  
Ziegler RG et al. J Natl Cancer Inst 1993;85:1819-1827. 

Lippman & Hawk Cancer Res 2009;69(13):5269-84 



“Healthy immigrant effect” 

Health advantage on arrival 
which wanes with time (~10 
years) 
 
Demonstrated for mortality (all 
cause,  cancer and CVD), cancer 
incidence, self-reported chronic 
conditions 
– Except stomach, liver and 

nasopharyngeal cancer 
 
Limited research on chronic 
disease risk factors, outcomes, or 
preventive services utilization, 
including cancer screening 

Kerner J et al. Curr Oncology 2015; 22(2). 
Sheth T et al. CMAJ 1999; 161:132-8 

Wilkins R et al. Health Reports 2008; 19 (3). 
Ng E. Health Reports 2011; 22 (4). 

McDermott  S. J Immigrant Minority Health 2011;13:15–26. 
Vahabi M. BMC Public Health 2015;15:679 



Healthy Weight Advantage Lost in One Generation 

Oza-Frank R, Cunningham SA. Obes Rev. 2010;11(4):271-80. 
Flynn MAT et al. Obesity Reviews 2006; 7(1): 7-66. 

Satia JA. Appl Physiol Nutr Metab. 2010 Apr;35(2):219-23. 
Maximova et al. Ann Epidemiol 2011;21:238–244. 

Significant, positive 
relationship between body 
mass index and duration of 
residence 
 
Vulnerability to obesogenic 
environment 
 
Ethnic variations in risk 
 
Dietary and lifestyle 
acculturation 

Importance of public health strategies to protect immigrants from 
developing obesity and associated chronic disease 



Healthy Weight Advantage Lost in One Generation 

First generation 
immigrant 

Second 
generation 
immigrant 

Native-born 

BMI: Initial level 18.2 (17.74, 18.61)  18.8 (18.49, 19.19) 18.1 (17.74, 18.44) 

BMI: Rate of 
increase (Age) 0.59 (0.49, 0.64) 0.73 (0.64, 0.81) 0.82 (0.68, 0.97) 

Repeated BMI measurements analyzed using individual growth models for each immigrant grouping, 
adjusted for sex, mother’s and father’s employment status, and family origin (Europe, Asia, 
Central/South America, Other) for first and second generation immigrant children. 

Maximova et al. Ann Epidemiol 2011;21:238–244 



“Healthy immigrant effect” for smoking 

 

O’Loughlin et al. J Adolescent Health 2010; 46(3): 299-301 



Built, food and social environment characteristics 

Census data: poverty and prestige  
low income, single-parent families, unemployment, 
university degree, homeowners,  1 year mobility, 
housing value 
 

Land use data: level of urbanicity and traffic  
residential density, parks within 500 m, 3- or 4-way 
intersections, length of streets with normal/high traffic 
at rush hour 
convenience stores and fast food restaurants within 
500 m 
 

In-person audit data: physical disorder and deterioration, 
and pedestrian friendliness 

Graffiti, litter, roadways/buildings in bad condition, 
streets with speed limit ≤30km/hour, all-direction stop 
signs, mid-street segment stop signs, zebra crossing, 
and pedestrian crossing signs Polsky JY et al. Prev Med. 2016; 82:28-34. 

Spence JC et al. BMC Public Health 2009; 9:192. 
Galvez MP et al. Curr Opin Pediatr 2010; 22:202–7.  

Pate RR et al. Obes Rev. 2013; 14:645–58.  
Safron M et al. Int J Environ Health Res. 2011; 21:317–30. 

Van Hulst A et al. Int J Obesity 2013; 37: 1328–1335. 

 



A Nutrition Report Card on Food 
Environments for Children and Youth 

Provide an assessment of 
how current environments and 
policies support or create 
barriers to improving eating 
behaviours and body weights 
 
Increase awareness of the 
public, practitioners and policy 
makers of the relevance of 
food environments for health 
promotion and obesity 
prevention 
 

Olstad DL et al. Prev Med. 2014; 69:287-95.  

 



Five environments 

Social Categories 
 

• Weight bias 
• Corporate responsibility 
• Breastfeeding support 

Physical Categories 
 

• Food availability within     
      settings 
• Neighbourhood availability   
     of restaurants and food stores 
• Food composition 

Economic Categories 
 

• Financial incentives for  
      consumers 
• Financial incentives for industry 
• Government nutrition assistance  
      programs 

Political Categories 
 

• Leadership and coordination 
• Funding 
• Monitoring and evaluation 
• Capacity building 

Communication Categories 
 

• Nutrition information at the    
       point-of-purchase 
• Food marketing 
• Nutrition education 

Adapted from: Brennan et al. Annu Rev Public Health 2011; 32:199-223. 



Number of convenience stores and fast-food restaurants 
located within 500 m of schools 
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Alberta’s 2016 Nutrition Report 
Card Highlights 



Thank you 
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