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More of the same is not enough 

• Physical activity is important not only for 
health 
 

• Physical activity is a basic human right 
– Not an obligation, actually a choice 

 

• Accountability is an essential concept 

 

 



Global perspective 

33 researchers, 16 countries 





Magnitude 
 

Causes 
 Consequences 

 

Interventions 
 

Way forward 
 



1. GLOBAL PHYSICAL ACTIVITY LEVELS: SURVEILLANCE PROGRESS, PITFALLS, AND 
PROSPECTS 

2. CORRELATES OF PHYSICAL ACTIVITY: WHY ARE SOME PEOPLE PHYSICALLY ACTIVE 
AND OTHERS NOT?  

3. EFFECT OF PHYSICAL INACTIVITY ON MAJOR NON-COMMUNICABLE DISEASES 
WORLDWIDE: AN META-ANALYSIS OF BURDEN OF DISEASE AND LIFE EXPECTANCY  

4. EVIDENCE-BASED INTERVENTION IN PHYSICAL ACTIVITY: LESSONS FROM AROUND 
THE WORLD  

5. THE IMPLICATIONS OF MEGATRENDS IN INFORMATION AND COMMUNICATION 
TECHNOLOGY AND TRANSPORTATION FOR CHANGES IN GLOBAL PHYSICAL ACTIVITY 

6. THE PANDEMIC OF PHYSICAL INACTIVITY: GLOBAL ACTION FOR PUBLIC HEALTH 
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Key messages 

• High prevalence of inactivity 
worldwide 

• 1/3 adults (122 countries) 
• 4/5 adolescents (105 countries) 

 

• 5.3 million deaths per year 
• Same as smoking 
• More than obesity 

 

• Scarcity of evidence on PA correlates & 
determinants from LMICs 

 

• Pandemic 



“Governments, policy makers and the research 

community should help to build societies in 

which the choice of being physical active is not 

only healthy, but also convenient, enjoyable, 

safe, affordable and valued” 
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Physical Activity 2016: 

Progress and Challenges 





1. DOES PHYSICAL ACTIVITY ATTENUATE, OR EVEN ELIMINATE, THE 
DETRIMENTAL ASSOCIATION OF SITTING TIME WITH MORTALITY? A 
HARMONISED META-ANALYSIS OF DATA FROM MORE THAN 1 MILLION MEN 
AND WOMEN  

2. THE ECONOMIC BURDEN OF PHYSICAL INACTIVITY: A GLOBAL ANALYSIS OF 
MAJORNON-COMMUNICABLE DISEASES 

3. PHYSICAL ACTIVITY 2016: PROGRESS AND CHALLENGES: PROGRESS IN 
PHYSICAL ACTIVITY OVER THE OLYMPIC QUADRENNIUM 

4. SCALING UP PHYSICAL ACTIVITY INTERVENTIONS WORLDWIDE: STEPPING UP 
TO LARGER AND SMARTER APPROACHES TO GET PEOPLE MOVING 
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Goal 

• To summarise progress in the 
topics covered in the first series 

• Surveillance 

• Health consequences 

• Correlates and determinants 

• Interventions 

• Policy 



Surveillance 
#PhysAct2016 

Adults: 122 countries (2012), 146 (2016) 

Adolescents: 105 countries (2012), 120 (2016) 

No changes in prevalence over the 4-years period 



Health consequences (mental health) 
#PhysAct2016 

PAF: 3.8%; ~300,000 cases every year 



Correlates and interventions 

(LMICs) 

#PhysAct2016 

• + studies on correlates and determinants from LMICs 
• 7.2 per year (up to 2012) to 32.8 per year (2012 onwards) 

• Urban residents less active 

• Virtually all studies from upper-middle income countries 

 

• 15 intervention studies from LMICs identified since 2012 
• Promising interventions from Iran, Brazil and Colombia 



Policy 

• LPAS 1 

 

• UN Declaration 

 

• 10% reduction 
target by 2025 

 

• GoPA! 

 

 



Physical Activity Country Cards  
http://www.globalphysicalactivityobservatory.com 



“Progress on physical activity has been far 

from proportionate to the documented 

burden of disease from physical inactivity in 

countries of all income levels” 

#PhysAct2016 
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The burden of physical inactivity 

• Morbidity!  
• Mortality! 
• Money?  

Physical Activity 2016: Progress and Challenges 

#PhysAct2016 



Objectives 

• Provide the first estimate for the economic burden of 
physical inactivity for each country and at the global level 

• Understand “who pays?” 

• Estimate lifetime disease burden and compare its 
distribution with the economic burden 

 

Physical Activity 2016: Progress and Challenges 
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Types of costs 

Direct/health-care costs 

 

Indirect costs 

• Productivity losses due to 
• Pre-mature deaths 

• Disability 

• Absenteeism 

• Presenteeism  

• Informal care 

• Transportation 

• Other costs  

 

Diabetes 

Stroke 

Breast 
Cancer 

CHD 

Colon 
Cancer 
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Steps 1-2 

Unadjusted RR Adjusted RR 

CHD1 1.33 (1.18-1.49) 1.16 (1.04-1.30) 

Stroke2 1.42 (1.26-1.60) 1.18 (1.08-1.28) 

Breast cancer1 1.34 (1.25-1.43) 1.33 (1.26-1.42) 

Colon cancer1 1.38 (1.31-1.45) 1.32 (1.23-1.39) 

T2 diabetes1 1.63 (1.27-2.11) 1.20 (1.10-1.33) 

All-cause mortality1 1.47 (1.38-1.57) 1.28 (1.21-1.36) 

1Lee IM, Shiroma EJ, Lobelo F et al. Effect of physical inactivity on major non-communicable diseases 

worldwide: an analysis of burden of disease and life expectancy. Lancet 2012;380(9838):219-29. 
2Wendel-Vos GC, Schuit AJ, Feskens EJ, et al. Physical activity and stroke. A meta-analysis of 

observational data. Int J Epidemiol 2004; 33(4): 787-98. 
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Steps 3-4 

Physical activity 
prevalence 
WHO Global Health 
Observatory (2015) for 146 
countries 
Based on updated WHO PA 
recommendations: 

• Moderate PA: 150 min/week  
• Vigorous PA: 75 min/week  
• Equivalent combinations 

PAFs for each country  
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Steps 5-6 
Total number of cases 

• Global Burden of Disease 
(GBD) Study 2013 data  

• Prevalence of type 2 diabetes 
and colon cancer calculated 
using adjustment factors  

Cost per case of disease 

• International Diabetes 
Federation (IDF) 

•Two EU studies:  
• Luengo-Fernandez et al. 2013 

• Leal et al. 2012 

• Extrapolate costs to other 
countries 

Physical Activity 2016: Progress and Challenges 



Who pays? 

Health-care cost 

Public
Private/third party
Households

Physical Activity 2016: Progress and Challenges 



• Physical inactivity cost the world $67.5 billion INT in 2013 

• $53.8 billion in healthcare cost (0.64% total expenditure) 

• Public: 31.2 billion  

• Private: 12.9 billion 

• Household: 9.7 billion 

• $13.7 billion in productivity losses 

• Physical inactivity responsible for 13.4 million DALYs 

 

First global estimate: 
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Country-specific estimates  

When converted into local currencies in 2013, physical inactivity cost  

• US: $27.8 billion USD ($24.7 bi direct + $3.1 bi indirect) 

• UK: £1.7 billion GBP (£1.3 bi direct + £400 mi indirect) 

• Brazil: R$3.3 billion BRL (R$2.6 bi direct + R$602 mi indirect)  

• Australia: $805 million AUD ($640 mi direct + $165 mi indirect) 

Physical Activity 2016: Progress and Challenges 



Economic burden vs. disease burden 

Physical Activity 2016: Progress and Challenges 

LMIC; 
75 

HIC; 25 

Disease burden (DALYs) 

LMIC; 
19,2 

HIC; 
80,8 

Direct cost 

LMIC; 
38,6 

HIC; 
61,4 

Indirect cost 



• Physical inactivity pandemic is costly 

(even when conservatively estimated) 

• Likely to get more costly 

• Global inequalities 

• Action is urgently needed  

Conclusions 

Physical Activity 2016: Progress and Challenges 
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Introduction 

 

• High amounts of time spent sedentary have 

been associated with increased risks for 

several chronic conditions and mortality 

 

• It is unclear whether physical activity 

attenuates or even eliminates the 

detrimental effects of prolonged sitting 
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Systematic Review 
  

• Six databases inception to October 2014 (updated October 10th 2015) 

 

• Prospective cohort studies that have individual level exposure (PA and 
sitting/TV-viewing) and outcome data (all-cause mortality) 

 

• Effect estimates (HR, OR, RR with 95% CI) 

 

• PRISMA guidelines 

 

• Review protocol – PROSPERO 
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Study Selection 

Physical Activity 2016: Physical Activity, Sitting time and Mortality 

16 studies eligible and contacted –  

14 agreed to participate 

1 excluded (Accelerometry) 

1 publically available data 

2 unpublished studies included 

 

TOTAL 16 STUDIES INCLUDED 
 



Results 

• Sitting, PA and all-cause mortality:  

• 13 studies (N=1,005,791) followed between 2 and 18 
years, during which 84609 (8.4%) died 

• 9 studies CVD mortality (N=849,108; 24,481 deaths) 

• 8 studies cancer mortality (N=777,744; 30,137 
deaths) 

• TV-viewing time, PA and all-cause mortality: 

• 6 studies (N=465,450; 43,740 deaths) 
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Results: Combined associations – 

Physical Activity, Sitting and Mortality 

Physical Activity 2016: Physical Activity, Sitting time and Mortality 

HR=1.27 (1.22; 1.31) 

HR=1.04 (0.99; 1.10) 

P<0.0001 



Results: Combined associations – 

Physical Activity, TV and Mortality 

Physical Activity 2016: Physical Activity, Sitting time and Mortality 

(HR=1.16, 95% CI, 1.05, 1.28) 

(HR=1.32, 95% CI, 1.20, 1.46) 
(P=0.007) 



Results: Stratified associations – Physical 

Activity, Sitting and Mortality 
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Results: Stratified associations – Physical Activity, 

TV and Mortality 
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Public Health Relevance 

– The association between sitting time and mortality is 

eliminated in the most active 25% 

– The risk of death is substantially lower already in the 

second quartile of PA (≈30 min of MVPA) compared with 

the 'inactive', lowest quartile regardless of sitting time   

– More than 3 hours/d of TV viewing appears is associated 

with increased risk except in the most active quartile 

– 59% increased risk in those who sat for >8 hours/d + 

"inactive" is similar to smoking (65%) and obesity (45%) 

 
Physical Activity 2016: Physical Activity, Sitting time and Mortality 



Discussion – Public Health Relevance 

(Arem et al, JAMA Int Med, 2015) 
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Conclusion 

High levels of moderate intensity physical activity seem 

to eliminate the increased risk of death associated with 

high sitting time.  

However, this level attenuates, but do not fully eliminate 

the increased risk associated with high TV-viewing time.  

If long periods of sitting time each day are unavoidable it 

is even more important to also be physically active   

Physical Activity 2016: Physical Activity, Sitting time and Mortality 
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“At least an hour of 

physical activity every 

day eliminates the 

increased risk of death 

associated with high 

sitting time” 

Physical Activity 2016: Physical Activity, Sitting time and Mortality 
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Lancet Physical Activity Series 1 (2012) 

1. Global physical activity levels: surveillance progress, pitfalls, and prospects 

2. Correlates of physical activity: why are some people physically active and others not?  

3. Effect of physical inactivity on major non-communicable diseases worldwide: an meta-

analysis of burden of disease and life expectancy  

4. Evidence-based intervention in physical activity: lessons from around the world  

5. The implications of megatrends in information and communication technology and 

transportation for changes in global physical activity 

6. The pandemic of physical inactivity: global action for public health 

Physical Activity 2016: Scaling up physical activity interventions worldwide 
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What can be learnt about scaling up physical activity 
interventions from the scientific literature? 

Physical Activity 2016: Scaling up physical activity interventions worldwide 
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Systematic Review 

• Peer-reviewed literature (English); PUBMED & SCOPUS 

• Intervention defined as a “set of actions with a coherent objective to bring about change 

or produce identifiable outcomes.” 

• Scalability search terms: 

• Vertically e.g., (institutionalization) and horizontally (e.g., dissemination, roll-out) scaled-up 

interventions 

• Truly scaled-up interventions: those which had ‘outgrown research-dependency’ and had 

become ‘embedded into a system. 

• Abstraction: External validity (EVAT); Seven best investments; ExpanNet. 

• s 
Physical Activity 2016: Scaling up physical activity interventions worldwide 



Drawing from the knowledge and experience of 
key researchers and stakeholders from around 
the world? 

Physical Activity 2016: Scaling up physical activity interventions worldwide 
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Delphi Method (adapted) 

• Practitioners and researchers from HICs, U-MICs, L-MICs & LICs from the Global 

Observatory for Physical Activity (GoPA) (n=139) 

• Round 1 (n=74) 

o Key factors when deciding to scale up a physical activity intervention & examples of 

interventions (open-ended) 

• Round 2 (n=67) 

o 16 Scalability factors emerged from Round 1 

o Ratings of importance and feasibility on a 10-point scale 

• Pattern Matching & Spearman ‘s rank correlation (country income; research x practice) 

Physical Activity 2016: Scaling up physical activity interventions worldwide 
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Scale-up and effectiveness of strategies: lessons 
in finding balance 
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Case Studies by Country Income & Effectiveness 

Physical Activity 2016: Scaling up physical activity interventions worldwide 

CATCH (HIC, USA) 
•Whole-of-school program 
 

•Horizontal & vertical 
scalability 
 

•Emerged from: research world 
 

•PA main outcome 
 

•R.E.A.I.M. elements are 
present 
 

•Effective 
 

•Successful translation to 
practice (~20 years) 
 

BRT (U-MIC, Brazil) 
•Transportation systems 
 
•Horizontal scalability (~150 
cities worldwide) 
 
•Emerged from: real world 
 

•PA is a co-benefit 
 

•R.E.A.I.M. elements scarce or 
inconsistent 
 

•Emerging effectiveness 
 

• Successfully scaled up in 
some settings (political and 
infrastructure support) 

S4D (LICs, Africa) 
•Sports systems & programs 
 

•Horizontal scalability (some 
institutionalization) 
 

•Emerged from: real world 
 

•PA is a co-benefit 
 

•R.E.A.I.M. elements scarce 
(Humanitarian aid; UN 
support) 
•Effectiveness not examined 
 

•Scalability not driven by 
evidence (though embedded in 
a system) 



Tying it all together: developing a framework for 
scaling up physical activity interventions 

Physical Activity 2016: Scaling up physical activity interventions worldwide 
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Key Messages 

• Proven efficacy in controlled settings, partnerships beyond the health sector, and early 

institutionalization. 

 

• 50 + unique physical activity interventions were identified that have been scaled up but 

not reported in the peer-reviewed literature 

 

• Not every intervention implemented at scale is effective in increasing population 

physical activity levels, and not every effective, researcher-led intervention is scalable 

 

• Researchers, funding agencies, journals should prioritise studies for assessing the 

impact of real-world physical activity interventions 

Physical Activity 2016: Progress and Challenges 



Key Messages 

• Action-oriented framework will help researchers to focus on the most important factors 

in the scale-up process, and will aid policy makers and practitioners in understanding 

its staged nature 

 

• International organizations (eg, UN, WHO, and World Bank) should provide leadership 

by setting targets and indicators for countries 

 

• Ministries of health should have a multilevel and Multisectoral plan to increase 

population physical activity levels 

 

• Sectors outside of health are essential to scaling up (eg, schools, urban planning, 

transportation, sports and recreation, the environmental sector); 

Physical Activity 2016: Progress and Challenges 



Key Messages 

• Medical and public health practitioners need to highlight and emphasise the benefits 

beyond health effect   (eg, economic benefits, quality of life)  

 

• Policy makers, stakeholders, and city and state planners should focus on scaling up 

approaches with the highest face validity: 

 

• Greatest progress is likely to occur through interventions that are effective in promoting 

physical activity, implemented at scale, regularly assessed, and fully embedded in a 

system 

Physical Activity 2016: Progress and Challenges 
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